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COST AND VALUE.1

BY E. HARE.

NOT uncommonly we are prone to appreciate the tyranny
of words only when associated with legal phraseology, chiefly
because ambiguity in that connexion usually implies that one
of the parties involved suffers thereby in a very direct and
substantial way, i.e., in pocket. It is bad enough when a word
will bear two or more constructions, but \vhen it becomes entangled
in a misty context, hopeless confusion ensues in the lay mind,
needing the interposition of argumentative experts, not to decide
Ihe meaning of the word, but the intention of the person who
originally used it, whose intention and construction may differ
widely from that of the person to whom it was addressed. Thus
you will see that if every word had but one meaning, and no other
meaning could be read into it, the trained interpreter of legal
and other documents would find it hard to live, and the troubles
which arise from misapprehension and misconstruction, wilful
and otherwise, would vanish.

Take the simple word " cost " ; we use it every day and
when wre use it, we know or think we know precisely what we
mean, and, ordinarily, have no need to qualify it : but if we have
occasion, to qualify it we may find ourselves involved in some
difficulty. The sense in which we most commonly use it is in
the parting with money for something we want; and, having
completed the transaction, we say we have purchased something—
a book, for example—and that it has cost us so much. And this
coincides with the modern dictionary meaning of the word, which
we find to be " the price charged or paid for a thing."

On reading this interpretation, the question immediately
occurred to me : Is this the original meaning or is it quoted in
deference to its present common acceptation ? For in my view
it is decidedly cloudy, inadequate and misleading ; if not wholly
erroneous. In the first place the price charged for a book is not
the cost of it, and in the second place, the piece of money you part
with in exchange for it is but the token of something which you
have done for someone else. Therefore this piece of money,
which is your possession, is to you and to the bookseller merely
the equivalent of the book. He parts with the book which, in

* Paper read before the Brighton Telephone and Telegraph Society.

itself, is of no value to him, and you part with the money which
in itself is only of value to you so far as you can exchange it for
something else. The money is not the cost of the book to him
because he has added something for profit, while to you the
money represents the cost of some work which you have per-
formed and you now exchange it for something which you hope
will prove to be equal in value to the work you have performed
to earn it.

j The real cost of the book lies, first, in the remuneration paid
to the author and, second, in the actual cost of printing, binding
and advertising. The profit added at different stages is not
part of the cost, for it is not represented by any work expended
upon it.

There is another aspect of cost which is governed by quantity.
Suppose, for example, only one copy of a book were published or
even that the author's manuscript only were available ; the result
would be that although the cost of production would be infinitely
less, you would probably have to pay as much or more for the
hiring of it than if it were purchaseablo outright; or, in other
words, you would have to perform the same or more work on
behalf of someone else; there would have to be as much or a
greater cost of energy on your part, before you were in a position
to acquaint yourself with the work of the author, although the
value of the book to you would be the same.

But value and cost are two very different things. The cost
of a thing is, as we have seen, purely a question of labour ; the
labour, on the one hand, involved in the cost of production and,
on the other, that exerted by the purchaser to obtain possession
of the product—of which the coin which he exchanges for it is
but the token. Even the material of which it is composed costs
nothing and stands for nothing until labour is expended upon
it. You may buy a forest and call it potential timber, but the
act of purchase in itself represents expenditure of thought, planning
and negociation, i.e., labour. A sheep is worth nothing until
it has been killed.

When we come to value we come to something far less tangible
than cost, often hypothetical and frequently undiscoverable.
An article may be valueless—fit only for the scrap-heap—as a
book which neither interests nor teaches ; or worse than valueless,
positively harmful, as when the teaching or contents of the book
are pernicious; or of undiscoverable value as when we know not
to what extent .our actions .or-Jives may be. influenced by the good
the book contains, or to what use we may put it. This is so far as
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the buyer is concerned; in itself it is of 110 value to the seller;
his object being to exchange it for money which again he will
exchange for something else. By which we see that all such
transactions are really matters of barter or exchange reduced to
an easy method by the medium of coin of the realm.

Shortly, therefore, neither the cost nor the value of a thing
is truly represented by the sum of money charged or paid for it.

You may possibly think that all this is verbal affectation,
a mere juggling with words, that I am really putting, not a real
but an artificial construction on quite ordinary terms which they
will not bear in actual and common practice. Let us see if this
is so. When we speak, for example, of the cost of a town hall
on which say £15,000 has been spent, what we have in our minds
is not a pile of 15,000 sovereigns, nor even of the rate of a penny
or so in the £1 which has been levied upon us individually to
provide that sum of money, but of workmanship of which our
money is the symbol; the cost lies in the expenditure of human
toil and human invention, and the money only conveys to us
some idea of the army of labourers and artisans who have lived
for a time on the work they have produced. The structure has
been reared at a cost of human energy, and whether that energy
has been kept alive by payment in kind—as in days of old—or
by money to be exchanged for kind, is of little importance.

To make the point clearer, here is a homely illustration.
There was, many years ago, an old man, intellectually well endowed,
in the service of the United Telephone Company, who had fallen
upon evil days and was in receipt of small pay for book-work of
a comparatively mechanical nature; and he was allowed to
undertake for a firm in Liverpool the revision of a marine code.
He told me that by means of this special work he was enabled
to gratify a special wish, viz., the purchase of a particular and
expensive edition of the, then, new translation of the Bible ; and
he associated this purchase, not with the money he paid for it,
but with the work which the money represented. Thus, the cost
of the book was the cost of his labour ; the money was merely
the intermediary. But, for all that, the whole transaction is
correctly expressed by the word " cost " ; and if he had been
possessed of unlimited wealth this word " cost" would have
become weaker by comparison; in fact might have become
meaningless ; for where there is no effort there is no cost. Because,
if you part with a thing which can immediately be replaced without
effort on your part there is no loss, and again, no cost.

Demonstration of the false construction frequently put upon
the word " value " is easier. The value of a town hall bears no
relationship to the cost of i t ; the cost is ended with the completion
of it, while the value lasts until it is demolished, or even as long
as the object for which it was erected endures ; while, inversely,
the intrinsic value of the material of which it is composed begins
to depreciate as soon as it is built. Even it if were sold, the price
paid for it would probably depend on the use to which it would
be put. So, likewise in our book metaphor, the value of the book
has no reference to its cost, nor even to its contents, but to the
effect of its contents on the reader. You may destroy the book,
but the value of its contents remains.

It is an old complaint—30 years old to my own knowledge—
that the telephone service costs the user thereof too much, by which
is meant that the sum charged to the public for all that they see
and are able to understand in a telephone call is too high : but
what they see and understand is necessarily very limited. They
know, of course, that the apparatus before them has been manu-
factured at a price, as also that there is a physical connexion
between that apparatus and the apparatus at the other end;
and they know further that two operators for the time being are
at their disposal; but they have no idea even of the cost of this
seemingly very easy and comparatively inexpensive part of a
telephone S37stem. They consider nothing of the training each
of those operators has undergone to attain proficiency, to acquire
alertness and patience and to avoid mistakes; they know nothing
of the requisite supervision ; of the minds of inventors continually
at work to devise improved methods—and who do not exercise
their brains for their health's sake—nor of the army of men and
women continually engaged in keeping their accounts, the cost

of whose work might be substantially less if the accounts were
settled with greater promptitude. These and a hundred other
appurtenances of the business are invisible and undreamt of ; the
visible part is only a fragment of the whole. If we could put
all these things in our windows like the owners of some great
store or make the cost of upkeep as spectacular as the inside
hereof the suggestion of excessive charges might be modified.
Even the casual purchaser in some large drapery establishment
ittle reckons what a comparatively small portion of the eighteen-
pence or eighteen pounds he or she spends represents the mere
manufacturing cost of the article purchased ; that not only the
gorgeous decoration of the place, the brilliant illumination and the.
army of salemen are distributed over the prices charged to
ustomers, but that allowance has to be made for the undue time

occupied by some of the said customers to make their selection ;
and yet all.:these things are plainly apparent. The salesman
who serves you probably knows that there comes a point when
excessive urbanity and patience on his part would have a material
bearing on the margin of profit, and has to draw a subtle line
between a desire to satisfy and the need to get rid of you as speedily
as possible.

In our case speed is the very essence of the commodity \ve
distribute, and we have neither time to parade our courtesy nor
opportunity to display the complex ramifications of our machinery
and accessories. Nevertheless they are there and must be paid
for.

On some occasions when this complaint as to the charge
being too high has been made to me, 1 have answered it with
this question : " How do you know it is ? " And the replies have
varied : such as, "it is cheaper in every other country "—a wild
statement gathered from hearsay—or, "it is more than I can
afford," which is sometimes true and sometimes doubtful, or " you
have a monopoly and can charge what you like," and so forth.
But as to any reasoned evidence on the subject, none has ever been
forthcoming, for the simple reason that those who speak in this
way know neither what the service costs to maintain nor have
reckoned its real cost to themselves. If we analyse these three
replies we may find what they are worth.

Consider first the well-worn point of comparison with other
countries, and you will soon see what a vista of probabilities is
opened up, and ho\v, as soon as you get beyond the fringe, you
become enmeshed in economic problems. Gold is gold all the
world over, and yet, for complicated reasons, it goes farther or
is more abundant or scarcer in some countries than in others,
and consequently labour is dearer or cheaper, as the case may be ;
dearer or cheaper, that is, only in comparison with other countries
where the conditions differ. It does not follow that because money
is scarce the people work less, or work longer, or better or worse,
but merely that they receive fewer coins as tokens of their labour ;
and it is only when the cost of their production is compared with
the cost of similar productions in another country where gold is
more abundant that an apparent cheapness becomes observable.
The actual labour cost to the workman in energy is the same in
both cases and the difference lies solely in the amount of wages
paid for it.

Some years ago I was sent over to Stockholm to assist in
making some enquiries in regard to the cost of the telephone
service in that city, and incidentally I was told that an income
of £200 a year in Sweden spelt opulence. But mark this ; the
charges—at all events to strangers—in the hotel where I stayed
were by no means proportionate to such—to us—modest means,
because the standard silver coin, the krona, was equal to about
la. 2d. of our money, and I had to pay Is. 2d. for everything
which in this country would cost is. : this was, however, purely
an artificial system with no sound reasoning in it. The fact
remains that where average incomes are small the cost of living
is proportionately small and you cannot compare individual items
of expenditure, such as, for example, the charge for a telephone
service, unless the financial and economic conditions are the same,
except by exhaustive investigation. It is obvious to us that
with an income of £200 a year an annual charge of only £5 would
be an appreciable item. Further, it would be difficult to find
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the cost of any one article or service in one country to be exactly
equal, in money, to the cost of the same thing in any other country ;
although the value of the article or service may be the same and
the labour expended upon it the same also.

What is perhaps a more important factor than economic condi-
tions in the cost of a telephone service is its quality, and quality in
this connexion is another word for speed ; speed being the essence
of it. I once suggested to my bootmaker that I wanted a pair
of boots something cheaper than I had been in the habit of paying,
and his answer, with a Johnsonian touch in it, was this : " Sir,
we have but one quality." There is our case in a nutshell—
equality of quality; and anything else would land us in insuperable
difficulties. It would mean complexities in apparatus, varying
speed of traffic as between one circuit and another, varying loads
as between one telephonist and another, and worse than all,
varying rates of pay : not to bo thought of. Speed in telephony
governs the cost, and if the public demand a quicker service they
can no doubt have it so long as the speed does not kill and they
are prepared to pay for it. Suppose the public demand a service
one second quicker than that now given, you must increase your
operators, who must be paid ; and you may speed up second by
second until each operator spends the greater part of the day
in idleness, in which case you will pass the point of efficiency and
get deterioration; which opens up another question. Leisure
begets carelessness and rust, and with less work there is less cost
in energy to the operator, and having passed the boundary of
efficiency the result of her work becomes of less value. Is the
operator with more leisure and less cost to herself in energy to
receive the same pay as when she was called upon for greater
exertion and concentration ? The fallacy of the whole position
is easily discernible. Suppose an extreme case, viz., that each
telephone subscriber had a separate operator to himself ; to the
unthinking subscriber the conditions would be ideal, because
he would conjure up a vision of instantaneous attention at all
times and would perhaps be prepared to pay a higher price for a
fancied higher value ; whereas the position would be similar to
that of a very small exchange with an aggregate of say ten calls
a day ; and we have yet to learn that an exchange with say ten
subscribers is better operated than one with a thousand. What
he would have to pay for would not be the cost of a super-efficient
service but for the superfluous time of the operator and the
superfluous cost of waste space in the switchroom caused by the
spreading out of the multiple. In a word, the quality of the service
must be left in the hands of the expert and not of the layman.

Before you are in a position to make comparisons between
the cost of telephone service as between one country and another,
you must examine first the economic conditions of each and then
the quality and speed of the service given.

The next adduced reason for complaint which I have quoted
is " I cannot afford it," with, therefore, the implication that it
is too dear not for everybody, but for me. inviting preference.
Now there is rather more in this argument than appears on the
surface, because, as a rule, no one dreams of condemning the price
of an article merely because he cannot afford it : he is content or
forced to do without it, and would deem its purchase an extrava-
gance unless prepared to sacrifice something else to obtain it.
The tempting comment on such a state of affairs is, " if you cannot
afford a telephone, of course, you must do without it.

But we cannot deal thus airily and summarily with such
an important factor in everyday life as the telephone has now
become, knowing as we do what an incomparably useful adjunct
it is to the social and business welfare. As we are not in a position
to adapt our charges, as some doctors adapt their fees, to the purse
of the individual, it behoves us to endeavour to persuade the
halting or dissatisfied that they can afford it and ought to afford
it, assuming of course they really want i t ; and it is not too much
to say that if the want of it is, or has been really felt, the value
of it is at least equal to the price of it ; as everything else is so long
as the price is proportionate to the cost. I am not, of course,
speaking of those who unfortunately could not by any effort find
the money to pay for it—nor is it likely that to such, an exclusive
telephone would appear to be a necessity—but of those who

hesitate to lay out a sum of money—which it may have cost much
labour to obtain—unless they see a definite and immediate
return. Perhaps a reasonable suggestion to such as think they
cannot afford it is : try it for a year and use it sparingly; say,
only on such occasions as when you have felt the need of it in the
past.

It will usually be found, however, that those who decry the price
do so not because the thing is really expensive or that they know
it is expensive, but because it seems expensive in comparison with
something else or with no comparison at all; and they confuse
a private service with a public service, expecting, as it were, a
private motor-car for the price of an occasional taxi-cab ; and
the telephone is after all a species of locomotion—locomotion of
speech ; and as talking is the easiest thing we are called upon to
do in this world it has some claim to cheapness ; and as you can
cover more miles by telephone than in the case of any form of
physical locomotion it would appear that in some degree that
claim is met.

Besides, is there anyone who at the end of a year can say exactly
what his telephone has really cost him ; that is to say, what the
net cost has been. Who keeps an account of such things ? Leaving
out of the question the business man to whom time is literally
money, there are thousands of people, to whom time is not money,
who measure and are forced to measure it by the immediate and
solid return it yields, and leave out of account the saving in such
things as trouble, anxiety, sickness and greater calamities by
means of the instrument on the wall or table. The consequences
of the invisible and unexpected are often more dire and more costly
than anything we can buy, and to be insured against them in any
degree is well worth a little sacrifice. It is not only what we have
actually earned but what we have averted that we should put
to the credit side of our telephone account.

Then we come to the question of monopoly—a Government
monopoly—with the implication that the monopolist can charge
what he pleases. So he can if he is under no restraint or regula-
tions ; but I very much doubt if such conditions prevail anywhere
in this country at this era, and certainly not in a Government
Department, subject to the highest tribunal in the land—the
representatives of the people themselves—to whom every one
of us is responsible through our Chief. Excessive charges mean
excessive cost and the cost in our case means chiefly labour—the
labour of the individual from top to bottom ; and this is a point
w7hich touches us in a sensitive place. The cost of the service
may be divided into three parts : a return on the capital subscribed
by'the public—which, if you follow the Post Office balance sheet
you will find is not represented by a staggering percentage and
may be dismissed at once—the cost of material, and the cost of
salaries and wages.

What we spend on material is purely a matter of markets
and tender combined with a necessary amount of acumen on the
part of those responsible for the purchase thereof ; and I have
never heard of any contracting firm exulting in the conclusion
of an easy bargain with the Post Office ; nor, among the many
complaints from telephone subscribers have I come across one
that animadaverted on extravagance in this respect or objected
to improved apparatus ; although the number of people who would
welcome a new instrument regardless of expense may be counted
as many. I think, therefore, we may safely say that complaints
of the charges for the service are not based on the cost or super-
quality of the material.

There remains then only the cost of labour, and this means
one of two things : either there are too many of us or we are paid
too highly for our work. Now, there is one thing among many
where a Government Department is unlike a private concern ;
it cannot hide the remuneration it pays to its servants, and sequen-
tially its servants cannot conceal their wealth from the prying eyes
of the curious or interested. One has only to refer to Whitaker's
Almanack and other available data to make a fairly near guess of
individual official incomes, and I do not think that anyone could
regard the amounts thereof as preposterously extravagant if they
recognise all that must be involved in the management of such
an enormous undertaking as the Post Office ; although to the
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unthinking it may seem strange that such simple things as the
penny stamp, the sixpenny telegram and. the penny or twopenny
telephone call, need so much human machinery in the production.

Possibly, however, it is the seeming simplicity of the machinery
that gives rise to the notion of excessive telephone charges, because
the members of the staff who are above all in daily contact with
the public are the telephonists, and it may be that they are credited
with absorbing the lion's share of the telephone revenue for the
very easy task of putting two people into communication with
each other ; in other words, that the cost of a telephone call lies
mainly in the physical operating of it.

But, after all, is it in truth the cost of the telephone message
with which the public are most concerned—is it not really the
value of the service rendered ? Here we reach what seems to me
to be a very interesting point. Every one of us who helps to
manage and administer the service and who makes daily use of
it has some idea of its value, but how valuable it is to other thousands
we have little conception ; and if we did we might, quite erroneously,
deem ourselves substantially unde^aid—erroneously, because
in this world the effect of our work is usually an uudiscoverablc
quantity, and perhaps lasts beyond our lifetime.

In a paper recently read in London by the Controller of Stores
we were told that the Clothing Department of the Post Office
keeps eighteen hundred stock sizes of various official uniforms.
How many stock charges, think you, should we have to formulate
if we attempted to charge for each telephone message according
to its value ? One, for example, for calling a cab, another for
calling the fire brigade, another for netting a profit of £10,000,
and so forth. Clearly impossible and ludicrous ; but this is not
the value of the telephone to us, it is the value to the user. We
have, of course, no more right to put a chance or fancy charge on
our commodity than the butcher has on his meat or the stationer
on his pens : the meat may save a family from starvation or hasten
the death of a gourmand, and the pen may jwoduce drivel or en-
lighten, the world, but the price of it is the same in any case ; only
the meat must be fresh and the pen operative. At the same time
the cost of bad meat and the cost of a bad pen might be the same
to the producer, as if they were both good.

In like manner the cost of a bad telephone service might
be the same as that of a good service, but the value would be entirely
different ; and it is in this sense that the public are concerned
with the value and not with the cost. The yalue of the service
lies in the virtues of the administration and of the staff ; in the
high standard aimed at, in alertness, zeal, and the laudable desire
to be in the forefront in one of the greatest inventions of modern
civilisation.

If—and it is a great '; if "—the cost of this service is really
too high, only those who administer and carry it out are aware
of i t ; and we can even go further and say it is individual and
not general knowledge ; for the cost is made up of the multiplication
of sums of money paid to the individual for the use of his or
her brains and intelligence during so many hours of the day or
night as the case may be.

My essay would be very incomplete if I found nothing to
say oil cost and value regarding ourselves—regarding the cost
of our work to ourselves, the yalue of our work to the Department
and to the public.

At the first blush we might think that the question of cost
lies solely in the remuneration for our services, whatever those
services may be, even as two and two make four ; but, believe me,
the matter is not nearly as simple as that, and it is even doubtful
if two and two have anything to do with it.

First there is the cost to ourselves. I know, and you know,
that there are thousands of men and women this very day, of
ability at least equal to our own who have spun as hard or harder
than we have spun, who have gone home worn and jaded, who
have earned as great a reward as we have, but who have not got i t ;
and that is the cost of their work to them. You may say, " that
is their misfortune." Very good ; but the corollary is that in
our case it is our good fortune ; that is to say, we may not have
gone home exhausted or worn or jaded, but at the same time we

have earned and got our pay. An argument perfectly sound, but as
Touchstone has put it, there is much virtue in an " if." We have
earned our pay if, and if only, we are satisfied in our innermost
consciences that our work has cost us something in brains and
energy ; and unless we have some such feeling we may find it
difficult to realise that the cost to ourselves is altogether adequate
to the cost to our paymasters. Unlike Longfellow's blacksmith,
we may scarcely have earned a night's repose : in which case the
cost to ourselves has been insignificant.

On the other hand there are hundreds of us who at the close
of each day are honestly conscious of having really achieved some-
thing worth talking about, of perhaps having done something
more than is ordinarily expected of us, and of which there aie
notable examples in those heroines of the switchboard who have
earned the admiration of the world in times of war and storm and
flood. But they and others who thus rise to and excel the occasion
are not immediately clamorous for special reward. The value
of their work and of the work of any of us who step outside our
usual routine to further the interests of the service and the com-
munity is incalculable, as in like manner may be the harm resulting
from the mistakes or hecdlessncss of the weak and erratic.

An inverse analogy may be found here in the telephone service.
The telephone subscriber pays a fixed sum for his installation and
his calls ; if his calls fail at the right moment or involve him in
loss, he has no claim on the Post Office for compensation ; neither
in the event of extraordinary good fortune such as a happy coup
on the Stock Exchange or the opportune arrival of a fire engine
can the Post Office exact an appropriate fee.

Our value lies not in the cost of our work to ourselves or to
those who pay us for it, but in our efficiency and earning power—
the earning power, that is, that gains the approval of the public
and with it the revenue to be derived from the service rendered
to them. Efficiency and value with us are much the same thing :
the value of the telephone service itself lies in its efficiency, and
if it is inefficient the fault lies with those who serve it ; but the
effect of inefficiency is more easily discernible than the thing itself ;
for there nre many men and women who possess valuable qualities
estimable in themselves but unfitted for the particular work in
which they find themselves engaged ; efficient it may be in
everything else, but, who. guided by those very qualities are led
to do the wrong and weak thing, strive as they may to do the
right and strong ; and their inefficiency may be obscured or
excused by such virtues as strict integrity and honesty of purpose.

Which, after all, are valuable assets, though not always
conducive to success, and especially to what is known as commercial
success. Fortunately for us our course lies tolerably straight before
us, and we have no need to twist the truth or to distort facts to
gain our ends, individual or general, as sometimes falls to the lot
of those whose means of living depend solely on the profit they
make out of their dealings with the public.

Our individual success which carries with it the success of our
enterprise, probably hangs very much on our aptitude for proving
our value regardless of the cost to ourselves.

ICELAND TELEGRAPHS AND TELEPHONES.
WE have received a report of the working of the Iceland

Telegraph and Telephone System for 1015. The total number of
telephone instruments working is J ,392, of which 656 are in
Reykjavik and 414 in other towns ; 142 are Service instruments
and 179 private. Tho total number of exchanges is 67 and of
telegraph instruments 11, the telegraph work being largely con-
ducted by telephone. The total route length is 2,001 km. and
the length of wires 5,850. There are 128 telegraph stations open.
It may be mentioned that the current numbers of Electron, the
organ of the Iceland Telegraph and Telephone Society, contain
translations of articles by Mr. A. B. Hart, of the Engiueer-in-
Chief's office, and by Mr. J. G. Whittle, of the Manchester Post
Office.
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SIEMENS

AUTOMATIC TELEPHONES

Watertight Pattern Automatic Wall Instrument

for Collieries, &o., &c.

MANUFACTURED BY:

SIEMENS BROTHERS & CO. LTD.,
AT WOOLWICH, LONDON, S.E.

ESTABLISHED 1858, PVER 4,000 EMPLOYEES.
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WESTON
Miniature Precision D.C. Instruments

MODEL 267 SWITCHBOARD VOLTMETER.

This series of Miniature Switchboard Instruments
comprises Voltmeters, Ammeters and Mil-Ammeters.

Overall dimensions, 46V x 3j"

DELIVERY FROM STOCK.
WRITE FOR LIST D3.

WESTON ELECTRICAL INSTRUMENT CO.
AUDREY HOUSE, ELY PLACE, HOLBORN, E.C.

Telephone : 2029 HOLBORN. Telegrams & Cables: " PIVOTED, LONDON."

HART ACCUMULATOR
CO., LTD.

Hart Storage Cells are BRITISH MADE and are
in use throughout the world for all purposes.

Many thousands of Cells in constant service for
Telephone, Telegraph and Wireless Installations.

SPECIAL TYPES of HIGH DISCHARGE CELLS
FOR TELEPHONE EXCHANGES.

PRICE LIST ON APPLICATION.

STRATFORD, LONDON, ENG

DRY CORE

TELEPHONE
CABLES.

Electrical Plant of every description
for Power, Lighting, and Wireless

Installations.

JOHNSON & PHILLIPS L
CHHRLTON, LONDON, S.E.

ESTABLISHED 1875.

td
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THE BLIZZARD IN THE CARDIFF DISTRICT.
(DAMAGK CAUSED ON THE NIGHT ov MARCH 27, 1916.)

BY B. WAITE (District Manager, Cardiff).

IT is not often in this country that the telegraph and telephone
plant suffers so severely as on the night of March 27 Jast. Now
that the damaged plant is, so far as it affects the general working
of the lines, nearly restored (temporarily), it may be of interest
to other districts to have some information as to the extent of
the damage. When the effects of the gale_came to be reckoned

up it was found that out of a total of 133 trunk circuits working
into the Cardiff trunk exchange, the only circuits left were sixteen
Newport lines which are underground. Fortunately new under-
ground cables to Swansea and Pontypridd were on the point of

completion, and these were joined through and wires connected
up. Altogether, for the district, the total faults were :

Subscribers'
line faults.Trunk ends. Junction ends.

348 572 5,311
A few of the larger exchanges are given as follows :—

No. of No. of
working lines lines working

(normal). after storm.
180 42

Exchange.

Aberdare ...
Barry
Cardiff
Llandaff
Merthyr
Newport ...
Pontypridd
Forth
Tonypaudy
Whitchurch

414
4,242

163
248

1,400
275
119
158
147

213
2,862

66
38

500
38
8
3

56

Forty-eight of the small exchanges were actually closed down
for a time.

The photographs supplied to me by the sectional engineer,
Newport, give some little idea of the damaged routes, but are
fairly representative of miles of route similarly damaged.



6 THE TELEGRAPH AND TELEPHONE JOURNAL [OCTOBER, 1916.

The following information supplied me by the Superintending
Engineer of the South Wales District, is of interest :—

Number of poles broken ... ... 316
., ,, ,, blown down... ... 311

blown over ... ... 4.455
Miles of wire down 1,290

,, ,, ,, to be regulated ... ... 5,063
The following statement shows periodical result of restoration,

the last subscriber's circuit being joined through on Aug. 19.
The trunk and junction circuits still remaining faulty arc awaiting
the re-erection of routes, which, owing to the small number of
gangs available, it has so far not been possible to complete :—•

Trunk Local junction SubscrilxTs'
ends. ends. Jines.

As at March 29
,, April 4
„ „ 17

24
„ May 6
„ 7, 13

23
„ June 2

12
19
26

,. July 3
10
17

, ., 24
31

:, Aug. 7
14

348
317
214
216
187
132
123
83
76
(K)
57
48
41
41
36
33
26
23

572
530
372
329
321
260
217
181
151
129
134
126
99
96
66
45
35
31

5.311
4.830
3,958
3,589
2,579
2.075
1,587

894
648
375
213
149
103
70
36
4
2

All this damage naturally brought additional work, complaints
by letter came in shoals, accounting work was considerably
interfered with, outstanding rentals went up, refund warrants
had to be issued for the time lines were out of order, &c., &c.

It is however very pleasing to be able to report that with few
exceptions the subscribers fully realised the position and waited
patiently until their lines could be restored. The engineers worked
all hours possible with the staff available, supplemented to some
extent by the aid of the military, to get the lines through with
the least possible delay, and I have to acknowledge with gratitude
the valuable assistance and help I obtained from the engineer's
staff to enable me to keep well in touch with the subscribers whose
lines were affected and to give them information from time to
time of the progress being made.

DEATH OF SIR GEORGE FRANKLIN.
WE regret to record the death of Sir George Franklin at Llan-

dudno on Sept. 23 at the age of 63 years. He was well known to
many of our readers as President of the National Telephone Com-
pany at the time of its transfer to tho State in 1912. He was a
director of the old Sheffield Telephone Company, and joined the
board of the National when it acquired the Sheffield Company. He
became Vice-President in 1902 and on the resignation of Sir Henry
Fowler he was elected President.

NEW TELEPHONE RATES IN SWEDEN.
NEW telephone rates came into force in Sweden on Jan. 1,

according to the Journal Telegraphique, which publishes the
text of the new regulation. Uniform changes are projected for
the whole country. The importance of the change, however,
is much diminished by a clause to the effect that the new tariffs
will not apply " for the moment " to the area within a radius
of 70 km. from the centre of Stockholm. This exception, is no
doubt due to the competition of the Almjinna Company, already
the cause of the extraordinarily low rates in force in Stockholm ;
but in telephonic matters the omission, for a period undetermined,

of Stockholm from Sweden is not unlike the omission of the role
of Prince of Denmark from Hamlet.

It will be seen from the following figures that an attempt
will be made to place the telephone service on a more remunerative
basis. The principal tariffs arc :---

(1) For all main .stations : entrance fee of 15 kronor (Ki.v. &/.).
(2) Lines for which the Administration bears the cost of

service —
Kj'onor. .C 5. d.

With a maximum of 900 calls per
annum . . . . . . . . . 4 0 ( 2 3 6 )

With a maximum of 2,500 calls per
annum .. . . . . . . . 60 ( 3 5 3 )

With a maximum of 5,000 calls per
annum ......... 90 (4 18 0)

Above 5,000 calls per annum ... 120 (5 10 6)
The 40 kronor tariff is for residencies only, except by special

authorisation of the State.
If the number of calls made exceeds 10,000 the Administration

may call on the subscriber to pay for a second main station.
It will be seen that only message rate services are provided

for ; and the abolition of flat rates in all larger towns where the
system is built and worked by the State is implied. The existing
rate for a business telephone in Stockholm (State system) is about
£2 14s. Qd., with an installation fee of the same amount. That
rate, however, includes unlimited calls and costs nearly 11s. per
annum less than, the proposed rate which is limited to 2,500 calls.
The existing measured rate (which applies to Stockholm only)
is about £1 12s. 6d. for 600 calls per annum.

In the provinces, again, the superseded unlimited rate was
from £2 14s. 6d. to £4 7s. 6d. (according to the extent of the local
system) with an entrance fee of £2 14s. 6d. It will be seen that
the subscriber will be in no case the gainer, except where he is in
the largest provincial towns and is satisfied with 2,500 calls per
annum .

There is another series of tariffs for exchanges where the
subscriber bears the cost of erecting his line and of service. The
charges are as follows : —

Kroner. £ A'. d.
Where no free trunk or rural calls can

be exchanged ......... 30 ( L 12 8)
For a maximum of 600 free trunk or

rural calls . . . . . . . . . . . . 40 ( 2 3 6 )
For a maximum of 2,000 free trunk or

rural calls . . . . . . . . . . . . 60 ( 3 5 3 )
For a maximum of 4,000 free trunk or

rural calls ... ......... 90 (4 18 0)
Above 4,000 free trunk and rural calls 120 (5 10 6)

The subscribers under these tariffs obtain unlimited local
communication.

The trunk exchanges are : —

Up to 45km. ... ...
45 to 990 ., ......
90 to 180 „ ......

180 to 270 ........
270 to 450 ........
450 to 540 ,, ......
540 to 630 „ ......
630 to 720 ., ......
720 to 810 .,
Above 810 ,,

By day. By night, 9 p.m. to 7 a.m.
10 ore 10 ore
20 .. 10 ..
30 ., (say 4rf.) 20 ..
40 ., 20 .,
50 ,, (GJr f . ) 30 ..
60 ., " 30 .,
80 .. 40 .,

100 .. (Is. I d . ) 50 .,
130 ., (Is. 5rf.) 60 ..
160 ., (Is. Qd.) 80 ...

For trunk calls with right of priority over ordinary calls a
double charge is levied. For specially urgent calls with priority
over the foregoing 50 kronor (£2 14s. 6rf.) plus the double charge
is levied.

The late tariff was : up to 100 km. 2(7., up to 250 km. 4i!. a.nd
so on. so that there is here a gradual increase until a distance
exceeding 1,400 km. (875 miles) is reached, when the new rate is
cheaper.

W. H. G.
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AN AIR RAID NIGHT.
(Noi!TH-EAST COAST. EAHLY S U J I A I K K . )

H.EAIU.M; the short paragraph under " Loiulon Telephone
Service Notes in the June number of the Telegraph and Telephone
Journal in regard to operators' work and behaviour under a
threatened air raid leaves, the impression that a few notes of
operators' work and behaviour under actual air-raid bombardment
conditions might be of interest.

The day's scheduled duty of most of the traffic staff is ended
and they depart to t h e i r homes, not in peace exactly, but in hope
tha t there will be " n o t h i n g doing. '7 The traff ic superintendent
sits by his telephone at home while the operators take their well-
earned rest in the manner which best suits each individual : a
few go to a theatre or other place of amusement, and some—shall
1 venture the remark—have sweethearts.

The traffic superintendent's bell rings and an answer is
immediately given. " Is that you, Mr. Traffic Superintendent .'
—" Yes ! "—" Well, I think there is something out of the ordinary
going on."—" Thank you ! " A hurried meal and a glance at
the emergency staff for the night is the next part of the programme ;
then by bicycle to the post of duty.

" All we l l , girls >. "—•• Yes ! " The work of the switchboard
docs not reveal that anything out of the ordinary prevails except
that certain wel l -known people (mi l i ta ry , naval and police are
icv.ll known—even the indicators wear the staff officers' distin-
guishing colour) are very busy with hurried calls to many parts.

Time passes anil the expected message comets from the source
of orders for business und for the use of the machinery to bring
the ever ready and loyal staff to their posts.

Away go the telegraph messengers to the homes of the staff,
and theatre managers call for telephone girls in an enigmatical
phrase calculated not to alarm the public. Five, ten, fifteen
minutes pass quickly and the girls come trooping in. Head-
sets are fixed and the girls are at the switchboard before one
realises they are there.

There is not enough traffic to keep all the staff at work and
one hears of l i t t l e episodes of t he i r hurried journev to the office.
A fund of h u m o u r is in the var ious circumstances in which the
staff were found at the receipt of the cal l . Time passes and news
is picked up that the enemy is not far away. Instructions are
awaited and the staff is ready. " Supervisor !—Here it is ! '' and
then there is a period of solid work which, means so much to
all concerned. " Here's a man who doesn't understand,
Mr. Traffic Superintendent," " Put him through to me ! " That
matter is soon settled as a man's voice and a bit of sharp,
straight talk settle the doubtful mind.

Now a wait (we had waited before), but th is t ime the news
comes that the enemy is heading towards us. Wo have heard th i s
ta le in t imes past and it does not alarm anyone, so we wait on
imperturbably.

They are really coming1 towards us ! Seen at X some 30 miles
away, now at Y a few miles off. Wo " carry on/' dealing with
the urgent traffic which has arisen and hope the enemy will not
reach us. Bang ! Bang ! ! ! and live (or what appears to be
five) nearly simultaneous explosions occur to the south of us.

Bang ! Bang ! ! !—more explosions !
Calls come from sources which must have attention and they

get it in splendid time ;—five seconds answer ?—they get answers
in less than one second ! Bang ! Bang ! ! ! more explosions
and very near—near enough to shake the building. But the
service still goes on without interruption. " Number, please/'
is heaul in steady tones from the operatois.

No need is thcie for keeping girls to their positions, no need
of calming words. The work had to be done and was done,
engrossing the mind, so ful ly that the whirr of the engines of the
Zeppelin were unheard and' no moment was left to dwell on the
awful nearness of the frightful menace overhead.

The Zeppelin has apparently departed—for good we hope—
and the alarmed subscribers commence doing that which they are
requested not to do-—ringing the police to make enquiries.

Tho police lines are at once blocked so arrangements are made
forthwith to filter all calls to them.

Enquirers asking irrelevant questions tire requested not to
proceed with their calls, or a ready answer is given to their queries.
Casualty and fire reports are noted and passed in quick time to
the police who take them rapidly and act.

Tho casualty reports received were dealt with by a woman,
a travelling supervisor, who, although not scheduled for duty,
repaired to the exchange to lend assistance immediately on hearing
the "call :' at a theatre.

After this rush had died away the work of the exchange fell
practically to zero and then a period of weary waiting ensued.
The girls seemed tired, but still game, after their trying experience.

After normal conditions are restored, how to get some
refreshments for the staff is the question; and the necessary
people are sought. At last after a talk with the friendly chief
constable he refers us to that splendid organisation the St. John's
Ambulance Association, and they are found ready to do everything
for the staff.

After dismissal the staff went to an agreed upon place
and were served with refreshments (hot coffee, &c.). Then away
to home.

Much has been said of the behaviour of telephonists in
emergencies, but I venture to add my tribute : they acted as
Englishwomen and in accordance with the traditions of the race :
thev served most valiantly amidst the "terror that flieth by night."

... _ . _..„. 'j. M.

THE "SIGNALS."
The Times special correspondent in an article " Making Good

the Advance " says :
The non-military mind, again, probably has no idea of the

magnitude of the machinery of the modern army for keeping
up communication among its several parts. The " Signals " of
a single corps includes a telegraph and telephone system equal
to that of a considerable town, with hundreds of miles of wire,
all of which has to be kept going under continuous shell fire. It
may transmit over 1,000 message; a day, besides receiving 400
or 500 anil sending out 600 or 700 of its o\\n origination. These
are, in rough, the actual figures of one clay's work of a single corps.
In addition to all of which nearly 1,700 sealed messages, or packages,
were received in the day from the hands of despatch rideis. To
see the plan of the lines of any "' Signals " unit is a revelation
of the ordered complexity of an army organisation of to-day.
And when we advance, as we have advanced here in the last two
months, the whole thing must be continually pushed up behind
our troops, new lines laid, new posts established through all the
shell-swept zone.

Only the other day I was pretty far forward talking with
two officers of the troops holding the front lino in the hole which
afforded such shelter as there was. A man, killed by a shell, had
literally fallen in at the door a few hours before I came. A
sergeant of the 11.E. came in and reported that he had got two
lines up to " 7.B. 17 " (some 50 yards farther along the trench)
and thought he could make a shelter for his men there, and then
he would go on to " F.C. 3." He came in again five minutes
later to report that Corporal Blank was killed by a rifle bullet.
•' He was the best man I had/' he said.

I do not know, but I have no doubt that the lines were laid
to " F.C. 3 " that night. It is all wonderful, and all done as a
matter of course. Nobody thinks that he is a hero, and when a
commanding officer wants to know he " can't get any names."

One interesting " Signals " unit which is out here is the
South African. The personnel of the unit, from the O.C. down
is composed of men who were in the Government Telegraph Service
in South Africa when the war broke out.

PRESENTATION TO MK. ASHBY.
On leaving the Canterbury District for Norwich, Mr. C. F. ASHBY, who

had been. District Manager of Canterbury for the past ten years, was pre.
sentcd by the staff with a barometer, bearing a suitable inscription, together
with u, silver-plated tea set, waiter und take stand.



THE TELEGRAPH AND TELEPHONE JOURNAL. [OCTOBER, 1916.

telegraph anb ^Telephone Journal
PUBLISHED MONTHLY IN THE INTERESTS OF THE TELEGRAPH AND TELEPHONE

SERVICE, UNDER THE PATRONAGE Or THE POSTMASTER-GENERAL.

Editing and Organising
Committee

Managing Editor

( MK. JOHN LEE.
\ ME. J. W. WISSENDEN.

MB. W. H. GUNSTON.

NOTICES.
As the object of the JOURNAL is the interchange of information on

all subjects affecting the Telegraph and Telephone Service, the Managing
Editor will be glad to consider contributions, and all communications,
together with photographs, diagrams, or other illustrations, should be
addressed to him at G.P.O. North, London, E.C. The Managing
Editor will not be responsible for any manuscripts which he finds
himself unable to use, but he will take the utmost care to return such
manuscripts as promptly as 'possible. Photographs illustrating accepted
articles will be relumed if desired.

VOL. 111. OCTOBER, 1916. No. 25.

OUR THIRD VOLUME.

THIS commencement of our third year finds military considera-
tions still paramount and a vast and increasing number of the
Post Office staff with the colours. This necessarily means a
decrease of actual and potential readers, for though the JOUKNAL
circulates well amongst members of the Forces both at home at
abroad, it is not to be expected that all those who are preoccupied
with their new and engrossing duties maintain the same interest
in telegraphic and telephonic movements as they would were they
engaged in their normal work. We have nevertheless much on
which to congratulate ourselves. Firstly there is the willing
assistance rendered to us by contributors and agents, especially
by the latter in their efforts to maintain the circulation among
a depleted staff. Secondly there has been a steady increase of
the number of our readers in the Colonies. India, Ceylon, the
Straits Settlements, South Africa, East Africa, the China stations,
Australia, New Zealand and Canada all have their regular readers,
and in allied and neutral countries the JOUKNAL finds its way
to the most distant places. Thirdly, and not least, our readers
in the field continue to express the pleasure they obtain from
the regular receipt of a publication which keeps them in touch
with their old life.

The plans for launching the JOUKNAL matured in the summer
of 1914 and no sooner were they completed than War with Germany
was declared. Nevertheless we found, on the issue of the first
number, our estimated circulation nearly doubled, and received
a steady influx of valuable contributions on the most varied
subjects. We hope that we may fairly claim to have been able
to maintain the standard of the early numbers. In the volume
just concluded we have endeavoured to keep our readers posted

in the principal developments of telephone and telegraph work.
We have dealt at some length with both Telegraph Economics
and Working, with much, discussed questions of Tariffs and
Phonogram Practice; we have touched on Field Telegraphy,
on the Training of Telephonists, and the Development of Printing
Telegraphs, and have published many articles dealing more
especially with the life of the operator, and have been glad to record
her devotion to duty in times of difficulty and danger. «We have
not neglected the past, as witness various documentary and
historical articles, and wo have treated from time to time of
telegraphic and telephonic affairs in India, Australia, Canada,
the United States, Belgium and Germany ; nor have we forgotten
to record the social functions and other good works of the staff
in connexion with the various War Funds.

It would perhaps be profitable here to ask our readers what
we have not done. Whilst we reiterate a former declaration
that our central purpose is to disseminate information and to
encourage the discussion of all subjects of interest in our work,
we are willing to learn in what other directions the scope of the
JOURNAL could be usefully widened. We again remind our
readers that our columns are open for their views, and invite their
suggestions, for only by their cordial co-operation will the purpose
of the JOUKNAL be fulfilled and its success assured. At the same
time we warn correspondents that suggestions on the one side
that there is too little telegraph matter and on the other side that
there is too little telephone matter in our pages are not helpful.
Careful scrutiny will show that the balance has been pretty evenly
maintained, and we think that on the whole few articles have been
so abstruse or so technical that the uninitiate mkht not read them
with some profit. We enter on our third volume full of faith in
the usefulness of our task, and full of hope in the maintenance
of our ideals

" GILBERTIAN."

THE extraction of amusement from the minor misadventures
and daily occurrences of life is on the whole a happy gift, and the
possession of a well-tempered sense of humour is one of the surest
safeguards of national sanity. There are those who deny that
womenkind enjoy the latter attribute in full measure, but into so
thorny a controversy we are not disposed to enter. Certainly
there are many people who, like the friends of Mr. Peter Magnus in
Pickwick, are easily amused, and find situations " truly Gilbertian "
which really might equally be considered " truly Miltonian"
or " truly Homeric."

A lady writes to a daily paper, and indeed repeats her complaint
in the evening press, that she has had some correspondence with
the London Telephone Service about some disputed calls. The
Post Office inform her that it sees no reason to doubt the accuracy
of their records, and at the same time sends for her guidance her
a little leaflet, entitled " How to avoid the risk of Overcharges."
That the Department " sees no reason to doubt its records " and
at the same time sends her such a paper seems to the lady " a truly
Gilbertian situation." The leaflet, however, merely points out
that if subscribers do not tell the operator when she has given them
a wrong connexion, or when they abandon a call because their
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correspondent does not answer, she is not aware that a conversation
has not taken place anil will charge for the call in either case.
The Post Office has, in effect, no reason to doubt the correctness
of the number of calls recorded, but if the subscriber fails to report
wrong connexions and the like it is still possible for him or her
to be technically " overcharged," and it would be unreasonable
to expect the Administration to accept subscribers' records, which
experience has shown are frequently incomplete, especially as
regards calls made by employees and unauthorised persons on their
own behalf.

The writer finds a parallel for this Gilbertian situation ill
another Government Department which, she says, warns us not
to discuss naval anil military affairs in public lest they convev
information to the enemy, although we have been assured that all
undesirable aliens and spies have been long since deported and
locked up. If the lady were assured by the police that all burglar;
and suspicious characters in the adjacent counties were under
lock and key but was nevertheless advised that it would be prudent
still to bolt her windows and lock her doors at night, would she
find the situation " truly Gilbertian." We are not, of course,
concerned in the defence of other Departments, but we also find
a parallel, not in the Gilbertianism, but in the inconclusiveness
of the two cases.

LIEUT. R. H. PIKE PEASE.
WE regret to record the death of Lieutenant Ronald Herbert

Pike Pease, of the Coklstream Guards, who was killed in action in
France. He was the son of the Assistant Postmaster-General, and
was only 19 years old. We are sure that the sympathy of the
whole staff will be with Mr. Pike Pease in his great loss.

HIC ET UBIQUE.
WE continue lo receive reports of the devotion to duty

of the staff in the hazards of Avar. In the recent explosion
of a munitions works in Yorkshire, the telephonists, Miss Pearson
and Miss Hirst, remained on duty until their usual time for relief.
Mr. S. Simpson (Skilled Workman. Class 11), who was in the
neighbourhood, at once hastened to the exchange anil gave both
confidence anil assistance to the telephonists. He advised the
telephonists to retire (Miss Pearson had been twice knocked down)
and for a short while operated the exchange by himself, although
frequently advised by people in the, neighbourhood to leave. The
telephonists shortly returned to work and, as before stated, remained
at their posts until the time of their ordinary relief. At the same
time Mr. W. Mansley (Skilled Workman, Class II) arrived on the
scene and assisted Mr. Simpson in attending to the batteries and
other matters. These two engineering officers remained on duty
until eight o'clock without refreshment. The traffic superintendent,
in view of reports that further explosions were expected, remained
overnight at the exchange with two assistant supervisors and a
telephonist. Fortunately no additional mishaps occurred. The
Secretary's commendation has been conveved to all these officers.

AT an exchange on the north-east coast during a recent air
raid the windows were blown in and the property in other ways
damaged. The telephonists on duty continued to work the switch-
board and, it is understood, the Military authorities have written
and complimented them upon their services during the
bombardment.

THE latest telephone exchange to be converted to automatic
working is Dudley, where that system was inaugurated on Sept. 0
last. The new exchange has accommodation for 500 lilies with an
ultimate capacity for 5,000.

WE have before us the first i: Telephonic Directory " for the
Isle of Man, issued in the early "eighties. It consists of a single card
with 44 numbers, only 33 of which, however, are appropriated to
subscribers. Following the instructions and detailed directions
of the number of rings to be given for different purposes are the
following notices :—•

" Persons that are switched through should be as quick as
possible, as other parties may be waiting to speak to the same
parties that they are speaking to.

" Profane language must not be used on any consideration, but
as much straight speaking as you like."

CAN TELEPHONISTS MAINTAIN
EXCHANGES ?

TELEPHONE

BY C. W. BBOWN (Superintending Engineers' Department, Croijdon).

I REALISE that I am upon a subject which, during the present
crisis, is in all probability being weighed in the scale as a " possible,"
and I ask my readers to remember that the opinions set forth
herein are those of an individual only. Having been fortunate
enough myself to pass through the various stages in the maintenance
of telephone exchange equipment, I will endeavour to give impartial
opinion on the question " Can telephonists maintain telephone
exchanges from the engineering side of the work ? "

The very first feelings in the mind of the girl who for the first
time enters a " live " exchange for training are complete bewilder-
ment, and her last thought at the end of that momentous day
is " shall I ever grasp the work." So with the lad who enters
the exchange to be trained as an engineer—complete bewilderment,
masses of wire, and mystery following mystery.

The subsequent training of the telephonist and the engineer
are entirely and completely different. The telephonist's training
follows certain definite lines, while the engineer is trained primarily
in two channels—viz., technical work and practical work. On
tho technical side he learns the theory of magnetism, electricity
and telephony, and in the practical portion the care and use of
apparatus and tools is learned. The question to be answered is,
" Can the trained telephonist suddenly pull up, burn her boats,
so to speak, drop into the engineering work and quickly become
a capable telephone engineer ? "

That women are decidedly practical is borne out by the fact
that since the outbreak of war many have taken up work on
munition machines, driving motor vehicles, &c.

For the purpose of this paper I am dividing the work in an
exchange into the following heads :—•

(1) Cord repairs ;
(2) Fault clerk ;
(3) Test clerk ;
(4) Power attendant ;
(5) Exchange inspector ;

and I propose to deal with the work in the order shown.
Of course in the smaller exchanges the duties 2, 3, 4 and 5

are amalgamated and carried out by one officer.
Now under (1)—cord repairs—-let us consider what work has

to be done. The cords are cut off to rid them of the bad portions,
and the covering of the conductors is stripped, trimmed up to
:ertain specified lengths, neatly bound with thread, and waxed ;

in most cases small metal tags are soldered to the bare ends and
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the plug is screwed on, the tags screwed down anil the whole is
ready for testing. Summing up there appears to be a liberal
application of thread and wax, the frequent use of a pair of scissors
and the use of a small soldering iron. I think that, with a few
days' training—during which time her fingers will receive much
unkind attention—the telephonist would make a perfectly satis-
factory coril repairer. In connexion with using scissors and thread
it is " hats off " to the ladies.

Under (2)—fault clerk's duties—we have both clerical anil
engineering work. The clerical portion consists of entering records
and preparing the necessary schedules for routine work. The
engineering portion consists of a thorough knowledge of routes
and composition of wires and cables, resistance and the standard
types of apparatus for subscribers' circuits. The fault clerk s
duties take many months to learn thoroughly, and we find from
experience t lu i t the best man for the job is he who is an intelligent
paper man anil has actual ly been engaged upon the maintenance
of one of the apparatus branches.

As regards the clerical portion, this can be learned in a very
short t ime by the telephonist, and 1 do not hesitate to say that
this portion could be safely handed over. As regards the engineering
portion I am forced to the conclusion that by adopting the " learn
as you go " theory the telephonist could lie trained to perform
these duties, and therefore the duty as a whole may be considered
as one which could be transferred without appreciable loss of
efficiency.

As 1 am facing hard facts, backed with <i definite knowledge
of these duties. 1 feel that my audience w i l l not suggest any "selfish-
ness " when I say that should the powers that be ever decide to
transfer the fault clerk's work I, for one. will shed a few silent
tears—probably of the crocodile type—when on obtaining the
fault clerk, a female voice answers and discourses with me upon
mighty matters once the engineer's cherished property. However,
away with sorrow—and away with the much worried fault clerk.

The duties of the test clerk—item 3—figure amongst the
most important of all the duties. The mere testing of a subscriber's
circuit to ascertain the condition thereof can be carried out by
any intelligent person after a few lessons—as indeed is already
done at the testing operator's position in the exchange, but wait !
do not for one moment think that our friend the test clerk wil l
agree to be flouted and trounced in this fashion. To be efficient
he must be a highly trained technical man. He must know
telephone circuits from A to Z. He must be a past master at the
art of fault localising, and you must agree that his training is that
of a specialist. Think of the time and money which would be
wasted if a bad test clerk, that is, one who was not efficient, had
control in a large exchange junction testing eall.s, for, even when
exceptional care and skill are combined with sound knowledge,
it takes years of patient and hard work to produce the ideal officer.
Let us probe a little deeper ; take the case of the Croydon test
clerk. Croydoii is a junction centre anil practically all junctions
are contained in main cables. The test clerk is called upon to say
exactly at what point in a cable any fault exists—after, of course,
such has been proved to be in, the cable. To do this he resorts to
special testing apparatus and upon the result the main cable is
opened. It costs anything from 40*. to 50s. to open a cable at
one point, and if false tests are given, the bill quickly runs up and
the Service suffers serious delays. Rule of thumb methods are
useless in the test clerk's duties ; fresh tests crop up daily and he
must be able to adapt himself to all and sundry testing. Now,
ladies, what do you think of your chances in this respect { 1
think you will begin to appreciate my difficulty now. If I say
you cannot carry out such work, then 1 must be able to substantiate
that statement, if I say you can carry out the work, then woe betide
me when a test clerk meets me any night in our now exceptionally
dimly lighted thoroughfares.

Seriously, however, I suggest a division of the duties into
two parts, (a) similar testing to that now carried out at the testing
operator's position, and (b) junction testing and the testing of
special circuits. In the case of (a) we need only teach the telephonist

how to localise, then we can hand this portion over; and as regards
(b) I conclude that it would be impossible to expect her to carry
out this portion without having had the same advantage as those
gained by the test clerk during his career. Now it is out !

Next in order we arrive at the power attendant's duties.
The power plant—including the secondary cells—constitutes the
hub of an exchange ; should the power plant collapse, then the
remainder of the exchange promptly shuts clown and disorganisation
follows. The power man has a personality of his own and he can
become one of the greatest of nuisances should he decide to become
" seedy. ' For example, do we realise who is the culprit when
the ca l l ing lamps suddenly become dim—the power man : and
who, when they become too bright, causing them to burn out
and cause horrible burning smells—the power man. Yes, and
when there is " an awful noise on all positions "—the power man.
Aye, and when the ringing suddenly disappears—the power man,
and when the busy back isn't a busy back—the power man. Who
gets .smothered in oil and grease and gets his throat lined with
copper dust in order that others may pursue the calling in comfort '(
The power man ! Now what offers for his job f

The power attendant specialises in a distinct branch, and
only men with a sound technical knowledge can take the responsi-
bility of maintaining a plant efficiently. It is a simple matter
to start a motor running, and it is even within a child's capabilities
to throw in a switch or two. but there, is it not simplicity itself to
perform many of the automatic operations connected with every
walk of life and every profession ''. The mere opening of a ledger
and totting up a few columns of figures do not call for more than
the application of a fraction of common sense, and the chartered
accountant probably performs such operations many times during
a clay, yet you and 1 could do the opening of the ledger and the
totting up of the figures without training and without knowing
anything of an accountant's work. So with the power attendant—
there are subtleties which he commands and which he learns from
constant practice ; he must know thoroughly his circuits, the
conditions necessary to obtain the maximum efficiency at a minimum
cost, the expert handling of special tools and the correct adjustment
of his machines ; if the plant is allowed to run on blindly then its
existence will be short and sweet. The knowledge obtained from
practice combined with a sound theoretical knowledge is specially
necessary for this branch of the work.

The secondary cells are extremely sensitive and. owing to
the varying nature of the loads, frequently require special treatment.
It is also often necessary to meet a contingency and then the trained
man's knowledge becomes evident.

Again, we must remember that during tho present crisis one
never knows when the supply power for the motors may be cut
off suddenly-—a contingency of this kind almost happened during
the recent great coal strike—the trained man would immediately
know what is best to be done to run the plant temporarily. Physical
abilities enter into this work to a great extent—for the power
attendant does not periodically resemble a sweep without having
exerted himself.

Weighing these facts carefully it is not u job that the telephonist
could undertake.

The next and last of the duties is that of the exchange inspector.
He normally takes the most important work in the exchange—
viz., the maintenance of the circuit apparatus. He is in charge
of the exchange as a whole and must be capable of dealing with
matters which cannot be handled by other officers in the exchange,
besides having to advise and guide those officers in their normal
duties. The routine testing of all the plant falls on his shoulders,
and before being placed in his position he must have passed through
the other phases of exchange work. You will see that it must
necessarily take some years before the man can reach this stage,
years spent in studying all branches of the business. The removal
of faults in the exchange apparatus is. however, his speciality and
the various working adjustments of the apparatus take a long time
to learn. He cannot afford to wait for troubles and then set about
to learn how to clear them—he must know.

If the Croydon girls aspire in any way to the exchange
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inspectors job 1 venture to suggest that tha t gentleman wi l l
willingly hand them over the pilot lump circuits (o tackle when
they next commence their pranks !

Can we compromise witl i th is work ''. 1 t h i n k we can say
this : telephonists could be trained to carry out routine tests and
carry out minor adjustments, but in view of the long and difficult
training required 1 say most emphatically that they cannot take
on the exchange inspector's load.

I have only covered the pr inc ipa l duties, there being of course
several side lines, such as connecting new subscribers an i l junc t ions ,
diverting circuits and repairing head sets, these jobs being spread
over the several duties. Ah ! those head sets ! When reading a
paper of this description, one has to be above cor rup t ion , for do
you know that I a lmost received a communicat ion from the
engineers to the effect that if 1 could manage to get the telephonists
to take over the repairing of head sets, they would overlook
anything I said which was adverse to their views ! !

I have now come to the end of my arguments, arguments
which I. have laid before you all q u i t e frankly, my l i t t l e t rans-
gressions from the topic I ask you to forgive and should circum-
stances ever necessitate the transfer of any of these duties, i can
assure you. that there will be no luck of willing teachers. We
must and will attain the objects in view in this great crisis and
our cause will be defended come what may.

If the paper has interested or amused yon 1. ask for no better1

repayment than to hear an animated discussion, for although my
humble opinions have received an airing I awai t wi th interest the
voice of that ever present factor " the opposition."

TELEGRAPHIC MEMORABILIA.
DURING the critical days which immediately preceded and

those first days which coincided with the historical entrance of
Roumania into the European conflict, there were hints here and
there in the British Press regarding telegraphic delays between
that country and the British Isles. The cause of these delays
should not be far to seek, seeing the extraordinary pressure which
naturally resulted from conditions so abnormal, alike political as
telegraphic. Even a cursors' glance at a telegraphic map of Europe
would show how restricted have become- the telegraphic outlets
for Roumanian diplomatic, mi l i t a ry and news tjaffic. especially
with this island and with certain other of the al l ied countries. Let
the same map be studied from the necessity of an all-allij route,
and the difficulties would appear to be materially accentuated.

How far these difficulties have been foreseen and met by the
prescience of the High Command of the British Post Office and the
Allied Governments more closely concerned, this is neither the
time or place to disclose. I t is. however, safe to say that whatever
weaknesses may have developed in the direction intimated it may
probably surprise the carpeis to know tha t the home Telegraph
Department has not been unal ive to the complicated possibilities
of the situation. By certain critics the value a.nd importance
of international telegraphy to the Empire has always been fixed
below its minimum value as a British asset. It is indeed well
that within the Service itself there are officials with fu l l experience
in these matters and with sufficient authority to back up their
ripened knowledge so that the danger of neglect has been almost
placed outside the zone of possibility.

Tho British Telegraph Service naturally does not Jay claim
to an immunity from errors of judgment or to a complete freedom
from narrow-visioned critics within its own circle. As an institu-
tion it probably contains a percentage somewhat below that of
the average British citizen. It would not be surprising, however,
if from time to t ime there have arisen those in our own midst
who, from lack of opportunity of acquir ing the requisite knowledge
or from other causes, have also failed to correctly appraise the
value of international telegraphy in general and Anglo-Continental
telegraphy in particular, and therefore the value of the submarine
cable system which stretches out its many nerves to the shores
of Europe.

A study of traffic curves and the nature of the pre-war and

present war-t ime traffic should do much to enlist the sympathy
of those who at t imes most certainly appear to be misinformed
regarding these essentialities. The suggestion is thrown out for
what it may be worth that the Traffic Department should direct
a special section of its studies to th is branch of the Service. It
would repay minute study both now and after the war. I t would
remove much misunderstanding, much misconception, no little
avoidable fr ict ion and would save considerable ink and paper ; at
present apparently quite .necessary. Questions now bandied
about could be referred for competent and more instant decision.

Some publici tv has been given by certain evening newspapers
to the number of marriages made from the London Telephone
Trunk Exchange. From this it has been an easy transition to
the qual i t ies necessary to make an. ideal telephone operator, wh ich
qualities it is argued, also by another easy transition, tend to
recommend these same admirable ladies as the wives and mothers
of the future England. One cannot but admire the consistent
manner in which Miss Heap endeavours to maintain the high
standard which she deems necessary for a telephonist of the first
water. We only wi sh that the Telcgiaph Service were in as favour-
able a position to take up the same at t i tude. This, however, is
impossible at the present moment when the army has naturally
and rightly claimed so many of the male members of the staff.
There has undoubtedly been deterioration and a quite unavoidable
fal l ing away from that high efficiency which constitutes the essentials
of the ideal telegraphist. May the sacrifices made by the telegraph
staff be remembeicil, and something of their present weaknesses
forgiven when the present difficulties of carrying-on are recalled
and realised.

Recent temporal1}' residence '' Somewhere on the South Coast
has proved to the writer that for private purposes during the
present war conditions, tho telephone is much cheaper and speedier
than the telegraph system, and it is up to the Telegraph Service
to see that after the war the advantages of the two Seivices are
more equally balanced.

" Business as Usual during the war would appear to be
the motto amongst tho purely technical professors of the German
Telegraph Service, as is evidenced by perusal of a recent catalogue
of telegraph and telephone literature. Amidst the din of the
present conflict one reads the following title of a series of articles
written by a German ex-member of the Anglo-German Telegraph
Commission, which sat but two years prior to the war, and entitled :
" Berechntmg liber den Stromverlauf in Telegraphenkabeln."
To those who knew the competent and kindly authoi of these essays
one could well imagine the possibility of complete detachment
which this enthusiast could readily bring to a subject of this nature
even iu the midst of war's alarms. The incident, though simple,
mav be full of suggestion to thoughtful readers. In any case it
mav be quoted as an example of the earnestness of some of the
best of Germany's teleirraphic specialists.

J. J. T.

LONDON TELEPHONE SERVICE NOTES.
" Two years old ! What an interesting age ! '' That is a

comment to be heard practically everywhere that children are
to be found. Is it, one wonders, t rue of journals also and more
especially of this journal. In any case for a " War baby "
born shortly after the outbreak of hostilities THE POST OFFICE
TELEGKAPII AND TELEPHONE JOURNAL is to be congratulated
on the fact that it has shown so much vitality and is able to " run
alone." We wish it many happy returns of the day and no
"returns" of the issue.

The Americans must surely be right in their claim that the
" telephone girl " makes an. ideal wife, if one may take as evidence
the rate at which the staff of the London Telephone Service leaves
to get married. Week by week sees the resignation of several of
Miss Heap's carefully chosen sweet-voiced and gentle-mannered
maidens, and were the pages of the J O U K N A L only open to accounts
of the " interesting ceremonies " there would be room for little
else. The problem of filling the gaps becomes daily more difficult
and if any reader should have a brilliant suggestion for overcoming
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this difficulty they should at once forward particulars to the
Superintendent F.E.S.

As we mentioned last month the coming session of the London
Telephonists' Society is to open with a conversazione in the Memorial
Hall, Farringdon Road. The date fixed is Tuesday, 10.10.16—
easy to be remembered and there will be a full moon. Admission
will be free to all members of the Telephonists' Society. That
alone is worth the money as the advertisements say, but membership
of the society also entitles one to attend a whole series of interesting
meetings. The president, Mr. J. Stuart Jones, is to lift the veil
and let each and every one of us into some of the mysteries of that
centre of all telephone, as of other Post Office activities, The
Secretary's Office. One's pen seems to kindle a flame even as the
words are written, but what joy to have presented to one glimpses
of the great throbbing heart itself !

There are also to be papers by Mr. Corner, of the Traffic Staff
and Buildings Branch, and by Mr. John Lee, Deputy-Chief Inspector
of Telegraph and Telephone Traffic. The latter is to speak of the
" Telephone as a Factor in Social Reorganisation," and anyone
who has once had the pleasure of hearing Mr. Lee is certain to
come that evening, whilst those who haven't yet had that experience
will be well advised to make a special note of the date. Air. Lee's
interest in the society does not end with the writing of papers, as
ho has offered a prize for an essay on " The Telephone in Modern
Drama." Since there seems to be little modern drama without
the telephone the competition should be well contested. Mr. Corner
has chosen a fascinating subject for his paper. '' The Struggle "
—what a host of possibilities it presents. One thinks of a different
struggle each time one contemplates the matter, yet it is more
than probable that not one of these will prove to be " the struggle "
of which Mr. Corner will discourse. Whatever else we miss we shall
struggle to get to that meeting.

Apart from the meetings arranged by the London Telephonists'
Society itself, the members are entitled to attend the gatherings
of the more imposing " Telegraph and Telephone Society " which
meets in the Institute of Electrical Engineers. There are two
such gatherings which should have a special interest for the London
Telephone Service. The January meeting is to be addressed by
Miss Heap on " Women's Work in the Post Office," and her address
will be followed by a discussion. We shall expect to see a large
muster of the Telephonists' Society present that evening.
Mr. M. C. Pink, last year's president of the Croydon Telephonists'
Society, speaks in April on " Subsidiary Telephone Services."
The subject is an interesting one and will gain in its treatment bv
Mr. Pink.

CORRESPONDENCE.

THE GERMAN TELEGRAPHIC BLUFF.
TO THE EDITOR or THK " TELEGRAPH AND TELEPHONE JOURNAL.'1

IT seems to be ponderously difficult for English people to free their
minds from tho German obsession. Hero for instance is "J. B.," in your
issue of the JOURNAL for September 1916, repeating the legend that Gauss
and Weber invented the five-unit alphabet and that it is a German discovery !
At tho end of his translation of M. Lucioii Fournier's delightful article 011
tho alleged Siemens automatic system, J. B. says :

" In closing I should like to add that according to information imparted
to me, the honour or credit of the discovery of the five-unit principle belongs
to Germany. Two eminent German scientists flourished about the middle
of the nineteenth century, Gauss, a clever mathematician, and Weber, a
distinguished physicist, and their theories appear to have been the source
whence Baudot evolved the principles governing his tine instrument. It.
is, therefore, evident that M. F'ouruier is not in possession of all the facts."

J. B. is not in possession of all the facts either. Neither am I, but I
know enough to say that this legend about Gauss and Weber is all tommy-
rot, and that the " honour or credit of the discovery of the five-unit principle "
does not belong to Germany. The honour belongs to Eraiicis Bacon, who
"invented" the five-unit alphabet in 1605, provided always that no one
did so at a still earlier date. I take this statement from a very interesting
article in the Railroad 'Man's Magazine by Mr. Donald McNicol, of the
Postal Telegraph Company, New York. He quotes it from Bacon's
Advancement of Learning. Mr. McNicol gives the Gauss and Weber alphabet,
first used in 1833, as an unequal letter alphabet composed of dots and
dashes, a predecessor of Morse. There is 110 trace of the five-unit alphabet
about it, and also it is quite obviously an imitation of the alphabet of Baron
Schilling, of Petrograd, in 1832. Incidentally the article shows that there
is very little Morse about the Morse alphabet. Baron Schilling anticipated
him by about twelve years.

Gauss and Weber's theories were not " the source whence Baudot
evolved the principles governing his fine instrument." Baudot himself
expressly states that he got his five-unit ideas from Wildman Whitehouse.

Permit mo to close by saying bravo ! to M. Fournier. More power
to your pen-bayonet, which you have used so effectively against the printing
telegraph Boches ! I enjoyed your article immensely, even if it was
"chauvinistic." Also may I point out to J. B. the horrid chauvinistic
fact that Bacon and Whitehouso were Englishmen. I rejoice ill that fact,
and I rejoice over the Frenchman Baudot's great achievements, and I
gloat over the miserable telegraphic record of the Germans. I suppose that
is very "cynical" and "quasi-scientific" and "one-sided," but there is
only one side for M. Fournier and me, and that is the right side. We leave
the wrong side to J. B. and the Boches. 1 do wish English people would
drop their absurd pose about being fair to both sides. Some of us carry it
so far that we help the enemy by being unfair to our own friends.

DONALD MURRAY.

[\Ve leave the defence of his facts to our correspondent, J. B., who is
of course responsible for them. We are much indebted to Mr. Murray
for yet another contribution from his store of historical knowledge; we
do not begrudge him a single gloat ; but as it is a contradiction in
terms to talk of being fair to one side and unfair to the other at the
same time, we are led to wonder what exactly is Mr. Murray's concept
of the word "fair."—ED., " T. & T. J."]

REVISION OF TELEGRAPH TARIFFS.
MR. JOHN SCOTT, Postmaster of Sheffield, has invited the views of officers

in his district on Mr. Lee's paper "Telegraph Tariffs and Economic Needs."
We publish, in abridged form, the opinions of Mr. J. F, SIRETT, Assistant
Postmaster, Sheffield, and hope to find room for others in another issue.

" There is a great deal of truth in Mr. Lee's statement that our shop
window has become a little darkened and depressing, but I would go further
and say that many of the shopkeepers and assistants in the past have done
very little to improve the business or encourage the public to purchase the
goods.

Our first attempt at anything in the way of popularising the telegraph
service was on the introduction of the Gd. telegram. The figures for that
period show how much the public appreciated the reduced tariff. In the
years 1880-1 the telegraph traffic for the United Kingdom was 29,411,982,
whereas in 1890-1, after the reduced rate was in force, the figures had risen
to 60,409,211, and in 1899 they are given as 90,415,123. It may be argued
that business methods have changed and that the increase was due to the
change, but is it not more probable that tho reduced rate allowed the business
man to make more use of the telegraph system and that the telegraph changed
the methods of business '! The telephoiu has displaced the telegram in many
of those business houses, but there is still the need for a cheap service where
"prompt business" is the trade motto.

I remember seeing over one enquiry office window at a large firm in
Coventry tho following notice :—" Please state your business briefly and
quickly, we read the daily papers ! " That firm prospered in a very few years
and bought up many other firms. It advertised, it telegraphed, it tele-
phoned. In fact it was always out for the latest improvement and still
follows that practice in its business.

What is good for one firm should be good for another, and as a business
institution the Post Office should be prepared with goods to suit the demand.
That demand is iu my opinion a cheap flat rate telegram. The business man
must know what price he has to pay if he wishes to use the system. If he
telegraphs it is usually on important business. He makes up his mind quickly
that he will send a wire, but if he has to refer to books to find the cost or make
enquiry of his clerk he will prefer to dictate a letter and get the job off his
hands. Varying rates are xuipopular with the business man and with the general
public, where those rates are not generally known. If all business men in
the same locality are to have equal facilities for easy correspondence with
their source of supplies the flat rate is preferable. Why should Jones have
to pay more to order his fish from Stornoway than Smith who orders his from
Lowestoft, if both reside in Norwich and order by telegraph '! If Jones had
to pay more he would have to charge more than Smith for his fish or be content
with smaller profit. Just so in other businesses. If we are to encourage
the use of the telegraph we should be able to offer it to one and all at the
same rates at a popular price.

Varying rates according to distance would give rise to difficulties at
the counters. Every reference which has to- be made to books slows down
the rate of acceptance. The sender of a telegram is one of the most impatient
of counter customers. He always knows there is an office in the place he is
wiring to. He knows there is no postage to pay. He knows the abbreviated
address is correct although not registered. He can't wait for the clerk to
look up the place in the guide. The betting man comes in two minutes before
race time, and unless his message is coded before the race starts, his telegram
is useless. All these points suggest the necessity of a flat rate. Then there
is the A.G.D. side. The only check now necessary is on the stamps against
the number of words. If distance was ths governing factor numerous records
for every town would be necessary to check by. Enquiries are occasionally
now made into porterage charges as to distance of house from office of
delivery, and it seems that very elaborate methods for checking the charges
on telegrams would have to be instituted which would be both costly and
troublesome if other than a flat rate was in force. On general economic lines
and in fairness to seller and purchaser who use the telegraph system, and
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also on the grounds of economy in departmental management, I am of opinion
that the flat rate is justified.

2. I am of opinion the telegraphs should be made to pay. The system
is now as complete as it ever has been, and where the traffic is low the tele-
phones lines are being utilised for the joint service. With this combined
service there should be a great decrease in maintenance cost as compared
w i t h the old arrangement of separate, hues for telegraph and telephone,
especially as in many eases the Post Of'tiee is paying as much as £1 per mile
to railway companies for the upkeep of wires on their systems. The extension
of the telephone t o rural districts, the consequent restrictions of delivery fees
under three miles, the substitution of telephone circuits for A B C's in
village off ices and of telephones and telephonists for sounders and sounder
clerks in tho larger villages and small town offices should all help to reduce
the cost of telegraph service, and at the same time increase the output of the
plant.

I am of opinion the business, as a commercial undertaking, should be made
to pay. Although it may be that every person benefits directly or indirectly
it seems fairer that the users should bear the cost of the service in the first
place rather t h a n the service should continue a burden, to the Slate. -It is
more satisfactory to show a balance sheet w i th a profit than with a loss, and
it is more encouraging for the management and the staff to know they are
running a paying concern t han to know they a.ro year by year working at a loss.

li. I do not favour the idea of any differentiation of tariff. So long as
the postal side is able to send a, letter for a penny to any part of the British
Isles and pay railway companies at half or two- th i rds parcel rates for t h e
conveyance of the mails and stall show a good margin of profit I think i t ' is
up t o tho telegraph side to show that the popular-priced telegram is s t i l l
within the bounds of possibility and is in fact practicable.

Telephone subscribers should be encouraged to have their telegrams
telephoned to them by making a reduction from their telephone account
of an appreciable amount in accordance with the number of telegrams delivered
b}' telephone. The addressee is entitled to this consideration not the sender.
The value of the messengers' service could bo estimated. Many subscribers
do not appreciate the system of telephone delivery and they refuse to adopt
it because they are required to find a clerk to take down the message which
the Post Office is paid to deliver by messenger. 1 attach great importance
to this point and I feel the Post Office could do a lot towards the reduction of
messengers if they made some concession to the telephone subscriber in (he
way I suggest. I remember visiting a large firm one.? to ask them to have
them to have their telegrams telephoned and the prompt reply I got was—
If you will send us an operator we wil l agree, but we can't spare a clerk to
take down telegrams which you now hand in at our office. If I could have
offered some monetary inducement t o them they would have agreed, and it
would have paid the Department.

It is perhaps wandering from the point, but another case in memory is
that of a. trainer of race-horses whose stables were over two miles from a
village sub-otlicn. He was willing to have a telephone line to his stables
and to have all his telegrams telephoned if the Department would make some
reduction in the rental 011 account of the saving in delivery fees the arrange-
ment would effect, but the hide-bound regulations said, Xo ! we can only
let you have the line on tho usual conditions, and in effect, we prefer to keep
sending a messenger to you many times a day at a greater cost than the
concession you seek, rather than depart from the standard rates. 1 could
quote several other cases where the attitude of the Department has been
disco-waging rather than helpful in extending and popularising the service.

4. I still favour the (></ . telegram rate. Sixpence is a popular price,
and if economy were exercised 1 feel convinced the service should pay.
I fear Stl. is too high, but (i</. and 4</., I feel confident, would bo acceptable
rates and would result in a great increase of business.

On the postal side reduction of rates has, I believe, always led to an
increase of revenus. The machinery is there and it is as easy to send a bag
full as half full of letters. The cost' is very l i t t le more. So on the telegraph
side. The plant is there, and if wo can fill the lines with cheap rate messages
it is better than having them idle. A 4d. telegram would no doubt lead to
an increase of business and would pay because it would fill up gaps now
unoccupied.

5. Complaints of delay which can only be answered by the excuse of
pressure of business show the need for a first class service. The person who
wires for a train to be met a.nd arrives before his telegram is annoyed beyond
the extent of :!(7. h:>, would have paid will ingly could his message have been
given priority over the general non-urgent message. 'Then there is the
business house in urgent need of information or of material who would willingly
pay extra t o ensure the message being got. through quickly, but the counter
clerk replies coldly that " it wi l l f ake its turn with others," and when asked
if any idea can b<> given as to the probable time of delivery replies coolly,
that there is now over an hour's delay in that direction. Here is where the need
comes in for an express telegram—one that will compete in speed with the
telephone service ; a telegram that can take priority over all others. Such
a service is needed and would be willingly paid for. I would make an extra
charge of '.id. for that express service. There would be no extra cost to the
Department except that perhaps a messenger should be sent specially with that
single telegram instead of taking it with others on the same route. It is often
difficult to get, a trunk call through quickly at the busy hours, and the man
in a hurry always doubles the waiting time in his own mind when complaining
of the delay. If that same man could send an express telegram, which would
answer his purpose, his mind v ould be relieved because he would feel that
the business was on its way towards completion as soon as the telegram
left his hands, whereas there is a deadlock while he waiting to got through on
the telephone. I think the urgent or express telegram should bo possible
during telegraph hours and should be the first quality service. The second

quality service at the (>d. rate would include general business telegrams and
telegrams of tho betting and speculating class. Practically all this class of
business is of an urgent nature but is scarcely "expressly " urgent. It would
give way to express telegrams but would take turns with traffic of its own
class. Following tin's there is a good field for a th i rd rate service. The
non-urgent message system would provide for t h e man who misses the post,
who is not on the telephone who does not wish t o bother with a letter, who
is issuing quotat ions or market- prices or who is an advertising agent. It.
would also lake the place of the express l e t t e r to a largo extent. It would bs
—'• 4(7. all the way "—as against 'M. a mile on a. local service, a consideration
to bookmakers and betting men and to business men who USB the express
letter service considerably. Such a service should fill up the spare time
which now exists in large offices and on main lines and lead t o new business
for rural lines where the trafjic is now low on account of tho high cost of tho
service in comparison with the nature of the business to be done. Against
the different qual i ty services is the risk of the cheapest one being used to tho
largest extent, but 'a general knowledge of tho nature of the, average tele-
graphic message a.t jiorma.1 t imes under t h o <W. rate leads one to assume that
thei'i) would ) > < ; no risk of a decrease to any dangerous extent of the second
quali ty (under my scheme) telegram, and that the third rate telegram is not-
l ikely to cause congestion at t r a n s m i t t i n g offices shortly before closing t ime
at t i i e delivery offices.

I feel there is much new business forthcoming in rural districts when the
lines are already in existence but where the t rade does not allow of high priced
correspondence being conducted. I served in a dis t r ic t where t wo extremes
in business methods existed. On one side the whole of the villages were
devoted to the f ru i t industry. Trunk and local telephone service grow
rapidly as soon as started, t elegrams were numerous and these were the general
methods of doing business wi lh markets in the Xorth and in London. On
the other side was the agricultural district with the old-world farmer and
labourer. The post was good enough for them and in some cases they had
only a three days' service each week. If , however, the facilit ies were provided
for'those farmers they could be educated to use them just as the f r u i t , growers
were.

I am hopeful that the losses which have been, shown on telegraphs and
telephones can be converted into gains if at tention is paid to the need for
economy in s taff , especially highly paid staff, stationery, travelling, engineering,
clerical work, commercial clerical work, night duty, Sunday duty, delivery
fees, messenger force and supervision, and the cost of delivery is charged for
in all cases M hero the address is beyond the mile radius of the village post office
of delivery or more than a mile beyond the (own delivery boundary in towns,
cities and large villages.

1 feel confident this can be done and that we can provide a telegraph
service at a figure that will appeal t o tho general public and be within the
m^a.ns of one and all."

A LETTER FROM BRITISH EAST AFRICA.
THK following letter has been received from Mr. F. ,1. FORD, a member

of the Secretary's Office, who is now a Sergeant in the Signal Service, R.E.,
and serving wi th t h e Brit ish East African Expeditionary Force:—•

After an intensely interesting journey by rail, boat and oil foot T have
at last arrived a.t t h i s small outpost in .Southern Uganda, not far from tho
f ron t ie r s of German East Africa and Belgian Congo. Af I er landing a.t
Mombasa xre a.U went as directly as possible into German East Africa, and
af te r certain operations the draft was split up and I was told to take eleven
men in to Uganda. We were given eight days' rations and three tents,
together with a pass for Kisuniu, which we reached by means of the railway
in three or four days. We travelled under all sorts of conditions, sometimes
first class, sometimes in trucks. We managed our meals pretty well, obtaining
hot water from the engine. The pace was very slow, mostly owing to the
stiff gradients, hair-raising curves in the lino and the heavy load. We had
a day at Voi and several hours at Nairobi, but our most interesting experience
was the sight close to the line, for miles and miles, of vast herds of wild zebras,
gazelle, ostriches, eve. The railway reached the height of 8,000 feet through
ranges of mountains, and the c l imate and vegetation changed accordingly.
At Kisnmu we were re-rationed and instructed to proceed to th is place.
An excellent l i t t l e s teamship carried us across tho lake in th ree days to our
point of disembarkation. Bukakata. We were' enabled to break our t r i p
by visi ts to .liuga, Kampala, and Entebbe, where our arrival was 1 he occasion
of considerable interest to t h e natives. We slept on deck under our mosqui to
nets and made ourselves very comfortable wi th the aid of the na t ive crew
and Goanese stewards. Anything we wanted we took, in accordance
apparently with the Europeans' custom out here, and where we wished to
go. we went. At Bukakaka (three sheds, several huts and a telephone) wo
stopped two days, as natives were not available to carry our kits, rations, &c.,
all of which had greatly increased on account of (he additions of beds, tents,
lamps, pots, &e.. of which we had managed to obtain possession en route.
We were then practically cut off from European civilisation, the nearest
settlement being Mazaka, two days' march away. We pitched our tents
on the edge of t h e lake, surrounded by perilous swamps beyond which was
wooded country harbouring every type "f tropical insect and animal. Tho
nights were very weird, constant chattering, buzzing and croaking being
heard from every point of the compass. We never failed to sleep peacefully
however, as we always kept loaded rifles quite handy. Our march to Mazaka
could be made the subject of an interesting novelette, but owing to lack of
space I will reserve a description of it unti l I come back, From what I can
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gather wo shall have many such marches to undertake before then as there
are no railways here and we shall shortly be required Some hundreds of miles
further south.

Although this place is practically on the Equator the climate is delightful,
but the nights are very cold owing perhaps to the elevation. Mosquitos
are troublesome and have to be guarded against as they are the principal
agents in spreading malaria. There are many other insects here which have
to be avoided as much as possible because they are all carriers of some disease
or other. Manufactured goods are very dear here, but plants and trees bearing
bananas, pineapples, oranges, lemons, pomegranates, &c., are to be met
with on every hand. My tent here is pitched under the shade of three trees,
one bearing tangerines, another fine lemons and the third pomegranates. A
grove of bananas is within 50 yards over the brow of the hill.

The natives here are very decent and in order to be able to get about with
greater facility I am picking up as much knowledge as possible of their
languages, Kiswahili and Luganda.

Every walk here reminds me vividly of Kew Gardens, and we all find the
utmost interest in observing the huge multi-coloured butterflies, immense
lizards and grasshoppers, and small monkeys running wild in the woodland.
We live largely on the flesh of goats, buck and hartebeeste, and have each
engaged a native lad at 10 rupees a month to cook and provide for us generally.
The dishes the natives produce are very appetising, but we are warned never
to watch them preparing these mysterious feasts, or our enjoyment of meals
would be a sensation of the past. OUT boys will come in very useful on
" safari " or when on the road, as every drop of drinking water has to be
Ixjiled and food of some sort or other has to be collected at the end of each
day's march. Moreover, our clothing from time to time becomes unhealthily
filthy, and often needs mending after a tramp through the jungle. When
proceeding from one place to another, N.C.O.'s are allowed eight porters
each to transport their belongings, and there seems to be no reasonable
requirement which these lads cannot by some means satisfy when you are
out in the wilds with them.

I am wondering what is happening at home as no letters have reached
me since I left. We often get short reports of the military operations else-
where, and as far as can be judged everything seems to be going on merrily
except from the deulsche standpoint.

Of what we are doing here I can of course say nothing, but I have never
been more contented or fitter in health. Please let me hear from you at the
address given above, which I am told there is no need to conceal.

Kindest regards to all, and hopes of a speedy reunion. It seems to me
that I am so deeply pushed into these jungles that I may be the last to dribble
back unless something unexpected occurs. Anyhow, I see no prospect of
becoming downhearted, although constant separation from the white com-
panions I have made leaves a feeling of loneliness which seems only to be
augmented by the presence of an escort of natives.

OBITUARY.
We regret to announce the death of Miss F. L. M. BAMFORD, an experi-

enced Telephonist in the St. Albans Telephone District. Miss Bamford was
killed instantaneously by a high ex-
plosive bomb which was dropped
from a Zeppelin during the early
morning of Sept. 3. Miss Barn-
ford's younger sister also suc-
cumbed to injuries received at
the same time. The bombs were
dropped at the small, but pretty
little Hertfordshire village where
Miss Bamford's home was.

The funeral of the sisters took
place on Sept. 0, with a simple
service and a short but effective
address from the Vicar, in the
village church, which had been
badly damaged by a bomb. Many
beautiful floral tributes were sent,
including wreaths from the District
Manager and the St. Albans staff,
the County Constabulary, her
fellow officers, many of the local
subscribers, local Post Offices, and
from tile London Trunk Exchange.

Miss Bamford was of a very
cheerful and lovable disposition,
took the greatest interest in the
working of her local exchange,
and had the regard of all her sub-
scribers ; and it is worthy perhaps
of special mention that just before
she met with her death she had
expressed her intention of going
to her exchange in order to render
a willing assistance during the tem-
porary pressure which she felt would
be thrown on the resident staff.

The deepest sympathy of all is extended to the sorrowing parents.
The Post Office staff were represented at the funeral amongst others

by the Postmaster, Sub-Postmaster and the District Manager.

MISS F. L. M. BAMFORJX

PERSONALIA.

NEWS OF THE STAFF.

LONDON TRAFFIC STAFF.
Transfers-

Miss G. A. GARDNER, Assistant Supervise r, Class II, has been transferred
from London Wall Exchange to Avenue.

Miss A. M. DEARSLEY, Assistant Supervisor, Class II, has been transferred
from Mayfair to Streatham Exchange.

Miss B. R. PERRIN has been transferred from Park to Western Exchange.
Miss V. K. H. McNEALE has been transferred from Park to Victoria.
Miss J. L. BEALE, cf the Hop Exchange, has been transferred to

Kensington.
Miss E. L. HOPGOOD, of the Hop Exchange, has been transferred to

Woolwich Arsenal.
Miss I. A. ALLEN, of North Exchange, has been transferred to East.
Miss E. W. DIXON, of Xorth Exchange, has been transferred to Avenue.
Miss BRIGHTMAN has been transferred from Western to Park Exchange.
Miss EGGLETON has been transferred from Croydon to Button Exchange..
Miss HILLIEB has been transferred from Croydon Exchange to Aldershot.

Resignations—
Miss ANNIE G. GRAHAM, Assistant Supervisor, Class II, of Hampstead

Exchange, has resigned on account of her approaching marriage. She was
presented with a silver cake basket by the supervisors and a dessert service
by the telephonists.

Miss M. R. ROLLASON, Assistant Supervisor, Class II, has resigned in
view of her approaching marriage and received many gifts from the staff of
the Streatham Exchange, including a cruet.

Miss R. CLARK, the Telephonist-in-Charge at Bexley Heath Exchange,
has resigned in view of her approaching marriage, and was presented with a
dinner service by the traffic and engineering staff of the Woolwich, Dartford,
Erith and Bexley Heath Exchanges.

Miss MAY HACKETT, of Hampstead Exchange, has resigned.
Miss WINIFRED A. JAMES, of Hampstead Exchange, has resigned.
Miss ELLEN MAJEK, of East Exchange, has resigned to be married, and

was presented by her colleagues with a basket of cutlery and a silver and
glass epergne.

Miss E. E. YOTJNG, of London Wall Exchange, has resigned.
Miss E. ALLEN, of London Wall Exchange, has resigned.
Miss W. O. MARSHALL, of London Wall Exchange, has resigned.
Miss R. E. M. TRITTEN, of London Wall Exchange, has resigned on

account of approaching marriage.
Miss E. M. MARTIN, of Mayfair Exchange, has resigned.
Miss P. A. PARR, of Victoria Exchange, has resigned.
Miss E. M. WILLMOTT, of Victoria Exchange, has resigned.
Miss E. F. BRADBURY, of Victoria Exchange, has resigned.
Miss E. L. SHILLING, of Victoria Exchange, has resigned.
Miss M. V. EHRINGTON, of Victoria Exchange, has resigned.
Miss G. E. DENTON, of Victoria Exchange, has resigned in view of her

approaching marriage. She was presented by her colleagues with a case of
fish-knives and forks and other gifts.

Miss M. BAYNTON, of Avenue Exchange, has resigned.
Miss H. ZAMBRA, of Avenue Exchange, has resigned.
Miss G. HOOD, of Avenue Exchange, has resigned.
Miss J. A. COLE, of Western Exchange, has resigned in view of her

approaching marriage.
Miss A. BURRELL, of Western Exchange, has resigned.
Miss ALICE M. DYBLE, of the Trunk Exchange, has resigned to be married

and was presented by her colleagues with a silver tea service and many other
useful gifts.

Miss EDITH BASTIN (Trunk Exchange) was also presented with a silver
tea service, among other gifts, on her resigning to be married.

Miss WINNIFRED NATION, of the Trunk Exchange, has resigned.
Miss BEATRICE M. PERMAN and Miss LILIAN M. HOWARD, of Trunks,

have also resigned.
Miss SKINNER, of Croydon Exchange, has resigned.
Miss M. WARD, of City Exchange, has resigned in view of her approaching

marriage.
Miss B. M. HESLOP, of City Exchange, has resigned in view of her

approaching marriage.
Miss MAUD A. WELLERMAN, of Holborn Exchange, has resigned.
Miss Eva L. JARRATT, of Holborn Exchange, has resigned.

PROVINCIAL STAFF.
Miss F. M. PYE, after three years' service on the clerical staff in the

District Manager's Office, Canterbury, has resigned on account of ill-health.
Before leaving, Miss Pye was presented by the staff with a writing-case.

Miss 0. K. MAC,INTYRE, Telephonist, of Colwyn Bay, has been transferred
to Didsbury, and was presented with a week-end case by the Postmaster and
her colleagues as a small token of their esteem.

Miss WALKER, Typist, Telephone Office, Belfast, has resigned in view of
her approaching marriage, and was presented by the staff with cutlery.

Mr. G. HAWTHOBNE, Assistant Traffic Superintendent, Belfast, on the
occasion of his marriage was presented by the staff with a silver tea service.

Printed by A. P. BLUNDELL, TAYLOR & Co., 171-173, Upper Thames Street, London, E.C., and published by the EDITING COMMITTEE
(JOHN LEE and J. W. WISSENDEN), General Post Office North, London, E.C.
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Hastings Customer
WRITES . —

l - Please find enclosed P.O. 13 8, my last instalment due on loth.

" Please accept my sincere thanks for all you have done for me.

" If at an}' time I can do you a good turn I - ~

" shall be only too pleased to recommend you

" to anybody, as I must say nobody could have

" treated me more fairly than you have done."

Important to Telephonists.

Your Civil Service interests need safe-
guarding. The only Society officially
recognised which can safeguard your
interests, improve your conditions,
increase your wages, and protect you

in all official troubles, is the

Postal & Telegraph
Clerks' Association

This is the ONLY Trade Union catering
for Telephonists.

There is no entrance fee, and the
subscription is a nominal one.

Full particulars from the Organising Secretary :
Mr. F. T. RICHARDSON, 10, Fairfield Street, Liverpool,

or the Woman Organiser:
Miss E. H. HOWSE, 111, Plymouth Grove, Manchester.

I OPEN AN ACCOUNT^
at

V"Ol.' can buy all
your Clothing

needs here and pay a
small sum monthly
out of your salary.

If you are wanting
Furs, Fur Coat,
Coat and Skirt,
Da inty Frock,
Blouses, Under-
wear, Raincoat or
Mac, Shoes, &c. &c.
write for a JlIODK
BOOK and ful l de-
tails of our 'Times'
System, 5f- monthly
quite private and
confidential.

Satisfaction guaran-
teed and must things
are sent un free
approval.

SPECIAL TERMS
to Telephone and
Post Office Staff.

CRICHTONS' Ltd.
MANUFACTURING FURRIERS & LADIES' TAILORS

CITY, E.C.14, CRICHTON HOUSE, DEVONSHIRE SQUARE,
(One minute from Liverpool Street Station )
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STANDARD TECHNICAL WORKS
OF DIRECT INTEREST TO ALL P.O. ELECTRICAL ENGINEERS.

AUTOMATIC TELEPHONY. An illustrated description of the
Strowger System as adopt ed l>y G.I'.O. By S. TTRXER, E-in-C's
Of'liee. 32 pp. 7(J. net, post free.

TELEPHONE TROUBLES, AND HOW TO FIND THEM. On
both the Magneto and C.B. .Systems. Latest Edition. Thousands
in us.1. 7d. net. post free.

HANDBOOK FOR WIRELESS & INLAND TELEGRAPH OPERATORS.
By C. WARD. A useful and practical work. Is. 2d. net, post free.

THE HANDY ELECTRICAL DICTIONARY. By W. L. WEBER, JM.E.
Contains d e f i n i t i o n s of over 4,800 distinct words, terms and
phrases. Is. Id. c lo th , and Is. lOd. leather, net, post free.

THE TELEGRAPHISTS' AND TELEPHONISTS' NOTE BOOK. Third
Edi t ion. Handy pocket size, 5|- :•' 3J inches, with squared
pa^vs fur Memoranda, Calculations, etc. Highly spoken of by
leading P.O. officials. Is. 6i. net, Is. 7d. post free.

QUESTIONS AND SOLUTIONS IN MAGNETISM AND ELECTRICITY.
By W. J. WHITE, 31.1. E.E. Containing solutions to all questions
in M. and E. set by the Board of Education and the C. and G, lust.,
for the years 1907-101:!. Is. 8d. net, post free.

THE HUGHES AND BAUDOT TELEGRAPHS. By ARTHUR
CROTCH. Inva luable to students, as a knowledge of both
systems in now demanded by the examiners. Cloth, Kvo.
Is. 6d. net, Is. 8i. post free.

QUESTIONS AND SOLUTIONS IN TELEGRAPHY AND TELEPHONY
FINAL EXAMINATIONS. Being Questions set by the C. and G.
Inst. in the Final Exams, for the ten years 1906 to 1915. With
f u l l solutions to the last papers. By H. J5. FEW, Silver Medallist.
Limp cloth. Is. 6d. net, Is. 8d. post free.

TECHNICAL TELEGRAPHY AND TELEPHONY. By ROBERTS ar.d
BURROW. Fifth Edition. Containing "Hints to Students,"
together w i t h mi exhaustive selection of questions and model
ans.vers in a l l grades of the C. and (J. Telegraphy and Telephony
exams. Revised and brought up to date. 2s. 2d. net, post free.

THE TELEGRAPHISTS' GUIDE. By BELL and WILSON. The
best and most up- to -da te work of its kind on the market.
Sixteenth thousand. 2s. 4d. net, post free.

TELEGRAPHISTS' TECHNICAL VADE-MECUM : Being Xotes to
Students for Examinations in Telegraphy and Telephony. By
F. TEH REV. Cr. Svo, 80 pp.. illustrated.' 2s. 2d. net, post free.

NOTES ON TELEGRAPHY. By G. MOGG. A simple exposition of
the rudiments of technical telegraphy and telephony. Specially
designed to meet the requirements of the C. and G. Ordinary
Exams. 2s. 6d. net, 2s. lOd. post free.

QUESTIONS AND SOLUTIONS IN TELEGRAPHY AND TELEPHONY.
By H. I'. FEW. Solutions to the C. and G. exams., Grade 1,
1904-1914, as well as to several typical questions set at the P.O.
Departmental exams, for Overseerships. Fourth Edition. Cloth.
230 pp., 172 illustrations. 2s. 6d. net, 2s. 9<J. post free.

GUIDE TO THE PRACTICAL ELEMENTS OF ELECTRICAL TESTING.
By J. WARREN. A useful work, clearly expressed and well
illustrated. 3s. 9d. post free.

PRACTICAL TELEPHONY. A simple and practical handbook suitable
for students, employees, etc. New edition in preparation.

A B C OF THE TELEPHONE. A Practical Treatise for all who are
interested in the subject. Covers the theory, practice, construc-
tion, care, and management of telephones and their appliances.
352 pp., 264 illustrations. 4s. 6d. not, post free.

MANUAL OF WIRELESS TELEGRAPHY. By Com dr. S. S. ROBTSON,
U.S.N. A splendid text-book for Marconi operators. Recom-
mended by the editor of the P.O.E.E. Journal , The Electrical
Review, and all the leading teachers. Latest edition. Cloth, 8vo.
241 pp., illustrated. 8s. net, 8s. 5d. post free.

PRACTICAL TELEGRAPHY. ByH. W. JENVEY, 3IJ.E.E. Electrical
Engineer to the Postal Department, Victoria. A standard
text-book specially suitable for Colonial telegraphists. Fourth
Edition, revised and enlarged. Cloth, Svo. 444 pp. and 83
illustrations. 10s. 6d. net, 10s. lOd. post free.

TELEPHONY. By S. G. MeMEEN and KEMPSTER B. MILLER,
The best book published on the Theory and Practice of All Phases
of Telephone Work. 960 pp., 700 iflustrations. Weight nearly
<i Ibs. 17s. net, post free in t in ; U.K. Abroad, 19s. "64.

STANDARD TELEPHONE CONSTRUCTION METHODS. By
FRANK B. HALL. This book contains 250 full-page drawings
of standard materials and methods of construction ; 280 pages
of specifications and tables. No detail from sub-station to main
distributing frame omitted. 17s. net, post free in the U.K.
Abroad, 18s.

RENTELL & Co., LTD., H6, >IA.II>KJV
J.ON1JON

STRAND,

WHERE TO STAY.
The attention of our Readers is directed to the following list of Boarding and Apartment Houses.

T3ARMOUTH, N. WALES.—Centrally situated. Commanding
-L* beautiful view of Cardigan Bay and surrounding hills.—Mrs. Jones,
Bodann, Harbour View.

T^ ASTBOURNE.—" Polytechnic " Boarding House. Recommended
-*-̂  by "Polytechnic," Regent St., since 1894. A comfort able holiday home.
Liberal table. 'Termsfrom 25*. w'kly.—Mrs. Edwards, 109-111, Tides well Rd.

"PASTBOURNE.—Rev. E. W. Moore, Rev. R. E. Gillie recom-
-*—^ mend 3 and 4, Queen's Gardens. Board residence. Restful sur-
roundings. Balconies overlooking sea and pier. Central. 25*. fid. to 42*.
weeklv.—Misses Yelland and Galway.

T^ASTBOURNE—Kuvee Boarding Establishment, 55, Jevington
J—^ Gardens. Sunny position, overlooking sea. Near Wish Tower.
Comfortable, moderate.—Mr. arid Mrs. Wagstaff.

TT'DINBURGH.—Board for Visitors, day or week.—Misses Carter,
-L^ 6, Howe Street.

TLKLEY.—" Wharfedale Mount." Apartments or Board. Good
J- position. Homely and comfortable. Lovely views. Baths, &c.
Terms moderate and inclusive.—M. A. Ward.

JERSEY.—STAR HOTEL. Facing the harbour. Very moderate
*J inclusive terms. Illustrated booklet, with full tariff and some interesting
information, post free. Passport necessary.—-A. Raynor Smith, Propr.

T ON DON, HYDE PARK.-—4 minutes'walk therefrom and 7 from
J-^ Kensington Gardens. Absolutely ideal situation for amusements—
business—shopping. Comfortably furnished bedrooms from 7*. 6d. to
21s. weekly. Breakfasts if desired 9d. Best provisions only, no margarine.
Penny bus to Oxford Circus. No gratuities, no extras.—Apply, 32, South-
wick Street, Cambridge Terrace, Hyde Park, London, W.

T LANDUDNO.—Carfax Boarding Establishment, Carmen Sylva,
"—^ Road. Close to sea. Good cooking. Terms moderate.—.Misses Harrison.

GiWANAGE.—The Highcliffe Private Hotel and Pension. Un-
^ rivalled position on sea-front. Near Golf Links. Excellent cuisine.
Inclusive terms. Enlarged 1911 &1912.—Telephone: 47 Swanage. Mrs. Hooke,
Proprietress.

T^ENTNOR, ISLE OF WIGHT.—Sunny and safe. Ellerslie
* Boarding House. Best position. Uninterrupted sea view. Good table.

Comfortable rooms. Recommended by visitors, past and present. 25,v. to
30s. weekly.—Miss Walmsley.

\TTENSLEYDALE.—The Heugh, Aysgarth, S.O. About 1,400 ft.
* * abo\'e sea level, facing S. W. Magnificent views. Waterfalls and

ruins in neighbourhood. Recommended by officials. Particulars from
Miss Smith.

"VISITORS TO LONDON."

TRANTER'S TEMPERANCE HOTEL,
6, 7, 8 & 9, Bridgewater Square, Barbican, E.C.

MOST CENTRAL FOE BUSINESS OK PLEASURE.

2 minutes' walk from Aldersgate Street Railway Station ; 7 minutes' walk
from St. Paul's Cathedral and G.P.O. Very convenient for Shopping Centres,
Amusements, and all Places of Interest. Terms : Bedroom, Breakfast, and
Attendance, from 4s. Other meals optional. Tea, from Is. to Is. 9d. Electric
Light. Night Porter. Established 1859. Telegrams: " Healthiest, London."
'Phone : Central 959. Write for " How to Spend a Week in London," with
Tariff and Testimonials Free. Quiet, Home-like, and Comfortable. This
Old-established Hotel is again under the Management of

G. T. S. TRANTER, Proprietor.

I /"* I I P» Kl A I J
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SOME APPREHENSIONS AND A MORAL.— I.

THERE are, 1 think, at the moment two particular aspects
of what may be called staff anxiety. One is the anxiety lest the
old working conditions should not be ful ly restored, and that con-
sequently our working arrangements may be less satisfactory to
everybody concerned after than before the war. The second is the
anxiety lest all we have learned during the war of each other's
powers and capacities and potentialities should not be put to full
use and the opportunity for a definite betterment of circumstances
and a co-ordination of responsibilities should not )>e realised.

One of the difficulties of writing what is after all a merely
personal comment, on the s i tua t ion is tha t much of the data cannot
be revealed. If only one could describe even the port ion which
one knows of the wonderful work which has been done by tele-
graphists and telephonists during the past two and a half years,
the arguments which would be brought forward would bo much
more cogent. Most of us know one corner or another of telegraph}'
and telephony in which the staff has done work higher in its
responsibility and more wide-reaching in its national importance
than any of us can have expected. Not indeed that those who
have spent a lifetime in the Service are surprised with this new
revelation of potentiality ; we have known it in an inchoate and
indefinite way for many years. We have felt that much of the
so-called discontent in the Service, often finding its articulation in
unjustifiable language, is not the mere discontent of seething
agitation but has other elements in its upmake, a sense of thwarted
ambition, of realisation of greater possibilities, and of social and
professional aspirations, which in themselves are factors of con-
siderable moment in the sum total of fellowship. Naturally enough
when these factors are present in large groups of intelligent workers
and of workers whose combined intelligence in practice has become
— as they themselves know from their daily work — of far greater
value in the protection of the State than the citizens of the State
are aware, this discontent becomes more evident. It is the " large
and liberal discontent " of which William Watson sings. It is
really a wholesome dread lest too easily we step back to a hum-
drum conception of our craft and of its personalities.

Take for example the method of distributing air raid warnings
by the telephone system, The telephonist who hears on a tram

or an omnibus a, description of the method by which the " Govern-
ment " distributes these warnings would probably smile at the
entire failure to realise the important responsibilities which have
been placed upon her and other members of her class. (Similarly
the telegraphist probably knows something about submarines
more than has appeared in the newspapers, and one of the remarkable
features of the work of the past two years has been the admirable
way in which secrets have been kept and in which the staff generally
have refrained from building up a mosaic of little secrets to try
and discover the greater secrets of national importance. The
spirit of loyalty has outstripped ordinary conceptions of patriotism.
It has developed into a professional patriotism which becomes the
channel through which our national patriotism flows and the real
apprehension is lest this eager professional patriotism and esprit-
de corps should fail to become the animating spirit of the new-born
service of communication.

This is to be put in the foreground, f l by no means fol lows
that any of us can say that we agree with everything that is said
either on one side or on the other side of the historic issue. A
prominent bishop rebuking an almost equally prominent layman
for a criticism on the Church reminded him that the critic was
part of the Church which he criticised. Sometimes there is a
little danger lest the word :: Department " should be interpreted
as referring to sections of the total fellowship of the Post Office
to whom certain responsibilities fall. Whereas (like the Bishop's
'' Church ") the word " Department " covers the whole of tho
State's enterprise which is included under the head of Post Office.
It may seem to be a perfectly hopeless endeavour at the present-
moment to bring this conception of fellowship into the foreground,
but however hopeless it may be that is the object of these articles.
It is the writer's firm belief that we have reached a stage in economic
and social history when the thought, and experience, and rights,
and responsibilities of the staff, male and female, of all grades,
should be included in an articulate organism which would be a
living portion of the total administration.

I do not propose to protest a particularly sympathetic attitude.
Protests of sympathy always seem to me to be open to the criticism
which was once applied to the English summer. " In England,"
said a kindly Gaul, " you always have to tell people when it is a
fine day." I do not propose to adopt that type of sympathetic
attitude which needs to be shouted abroad. Unless we begin
with the very atmosphere of sympathy we are lost. Our sympathy
should be as evident as the 'sunshine. Nor, on the other hand,
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am I an admirer of that sympathetic attitude which while calling
itself democratic runs into the fallacy of taking a section of the
body corporate as being the democracy. It is probable that there
is no living Post Office official who agrees with all that will be
said in these articles ; it may be possible (and I hope it is) that
no Post Office official will differ from all the contentions which shall
be made. If this happens happily to be the case we shall see some
opportunity for constructive effort in the way of applying the
lessons which we have gained from a great deal of good work, much
of it failing perhaps in public appreciation, which has been done in
past years.

AN "EXPRESS" IDEA.

Bv J. WEBSTER (Neiceastle-on-Tyne).
**-••

IT is a matter for sonic surprise that in the discussion on
Mr. J. Lee s proposals for the institution of an *' urgent " rate
and also a " local " rate for telegrams, no mention has been made
of the facilities at present provided for a combined "urgent' '
and ': local " rate by means of the Telephone Express Service.
The few members of the public who are acquainted with the
Telephone Express Service know its value. .Kor local messages
it is cheaper than a telegram and decidedly more expeditious.
Indeed, nothing could be quicker. The subscriber calls up the
delivery office and dictates his message. There is no waiting at
counters, no whizzing through tubes, no lying about at circulation
tables. The only delay sustained by the telephone express message
is that caused by pressure of business at the delivery office or by
encounters, friendly or otherwise, of the delightfully irresponsible
youths of either sex to whom such missives arc entrusted for
delivery.

When it is borne in mind that such a service to any distance
up to 25 miles costs from 3d. to about Id. to a telephone subscriber,
and from 5d. to about Qd. to a caller at a telephone call office for
a message of 30 words, provided the addressee resides within a
mile from a telegraph office, and it is also remembered that a
telegram for the same address would cost \)d. for 12 words, one
wonders why telephone express messages arc; not as common
as cold feet.

The reason for the scarcity of telephone express messages
lies in the fact that so few of the public are acquainted with its
facilities, I have scrutinised the phonogram " A " forms at a
large town and found that telephone subscribers very frequently
send a telegram when a telephone express message would have
been cheaper and quicker. This brings us to the old question
as to whether or not the department ought to advertise. With
regard to telephone express messages, I certainly think that
advertisement woulel prove beneficial, not to the money bags of
the Post Office, but to the efficiency of the community at large.
We make no charge for writing the thing down anel we very well
might levy a copying fee. In this particular means of com-
munication between man and man there is as little interference
as possible by Post Office servants anel the charges are regulated
as far as can be done accoreiing to the amount of labour actually
performed. For instance, the sender or adelressee pays the cost
of delivery at the rate of 8rf. a mile, a much more equitable arrange-
ment than obtains with telegrams where in some cases the total
fee paiel for the service goes to pay the casual messenger employed
for delivery. It is essential for the development of civilisation
that each member of the community should have the fullest means
of associating himself in thought, word anel dceel with his fellow-
man. To millions it has not been, brought home that messages
grave or gay and not necessarily pertaining to the beginning or
ending of terrestrial existence can for a few pence be sent on the
spur of the moment and delivered immediately to anyone within
a radius of 25 miles.

The first step towards popularising this service woulel be,
in the writer's opinion, an alteration in name. " Telephone
Express " is clumsy, anel one has not time nowadays for an
expression containing five syllables when a shorter word would

meet the case. What about "rapidity" "memogram" "'write-
now " " dictagram " or some such suggestive title for the service
under notice ? If, in these hustling days, the Post Office were
a limited liability company, one might see on the hoardings
striking pictures of telegraph messengers cycling at a rate consider-
ably above the speed limit, all heedless of dog-fights anel other
delights, distributing " write-nows " right anel left. Underneath
would be some such dialogue " Left your keys ? Send a ' write-
now ' right now." [Not in Olel England, we think.—EDITOR,
"T. &T. J."]

To digress for a moment, talking of cycle messengers reminds
me of an occurrence on a recent Sunday. A boy messenger was
met wheeling a perfectly sound official bicycle. " Why arn't
you rieling, Tommy," asked an official who met the boy. " Please,
sir, I can't." " Then what are you doing with the bike ? " " Please,
sir, I told the inspector I had a telegram for and he told
me I had better take the bicycle, so I'm taking it."—Military

ine once more.
A further means of making all anel sundry actually realise

the existence of what has hitherto been known as the Telephone
Express Service would be the simplification of procedure at the
delivery office. This ^oulel be of special importance at sub-offices.

Many of the readers of this journal will regard sub-offices
as an unmitigated nuisance. '] hesc woidd recollect that at sub-
offices, telegraphs anel telephones are only a small part of the trivial
round and common task. Nowadays the " grocer post offices/'
which "J. J. T." sometimes refers to in his "Memorabilia," are
no unimportant part of the national life, whether for investment
funds to beat the enemy or for payment to one's kith and kin for
beating him in the flesh. Duties at sub-offices are now so diverse
and multiplex that all the simplification possible should be
attempted. But at the mere mention e>f ''telephone express," the
young lady assistant will turn pale. She has to make up so many
forms in connexion with each express message, that she is afraiel
to tackle it without seeing the rules. She hasn't time to look for
the rules which are on typed sheets of paper hidelen. in some corner
where of course they ought not to be. In his library of rule books
(usually more than a dozen), a.nd in the all-comprising Post Office
Clukle, the sub-postmaster will .search in vain for guidance regarding
telephone express messages, and when he eloes find the instructions
he is bewildered by all the forms which have to be iilled up. The
message is written on the ordinary telegraph " C ' " form, the upper
copy of which lias to be impressed with a rubber stamp in order
to show within the impression the exchange number eif the
originating subscriber's circuit and the express fee due (at 3d. per
mile per 30 words). The writer is unable to understand why there
should be any further forms to fill up in these clays of economy
in paper anel time (even sub-postmaster's). However, forms there
are, as follows :—

First there is an Express " E " form. This, of course, is
because the "write-now" or "memogram" is still regardeel as
part of the Express Service. The " E " form, be it noted, records
exactly what is on the upper copy of the " C " form but without
the text of the message. On it, however, the addressee acknow-
ledges receipt of the message and records the time thereof. Why
in the name of the late-departed red tape should a man sign a
receipt for a 3r?. express message anel not for a M. telegram ?
Probably in case someone might forget that the Post Office as
well as 'the War Office has a Practical Joke Department. Vide
" The First Hundred Thousand."

In addition to the " E " form (which by the way never here-
after seems to be separated from the " C " form, and therefore
to a mere provincial seems to be quite unnecessary) the sub-post-
master has to prepare a duplicate " E " form to forward to his
head postmaster, who, by the way, does nothing with it except
take note of its presence for purposes of his monthly return. As
the sub-postmaster has probably forgotten to insert a carbonic
paper under the "' E " form the preparation of the duplicate usually
entails writing out the particulars again. Then there is a form
T. No. 130 to prepare, the originating subscriber's number and the
express fee having again to be recorded as well as the inevitable
elate stamp. The form-filling business is not finished yet however,
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as the total of the originating phonograms anel express service;
must be summarised on a fe>rm T. No. 100. As phonograms are
rarely now originated at sub-offices the form T. No. 100 usually
deals solely with telephone express messages and unfortunately
there is rarely more than one day. Lastly, to crwwn all, if the sub-
postmaster is to be paid for the work he must insert the number
of telephone express messages opposite the entry " Phonograms "
on his daily telegram docket.

Why is not the usual telegram " C " form impressed with the
aforementioned hand-stamp, sufficient ?

The head postmaster could check the sub-postmaster's entries,
forward all " C " forms relative to telephone express messages
to the district manager's office, where the necessary entries in the
subscriber's accounts could be maele, and the " C " forms then
forwarded to the Accountant-General's Department for final check.

It must be remembered that the average person gets the
bulk of his information on Post Office matters from sub-post-
masters and their assistants, and if the excellent service now
available for all, by means of the telephone express, is to become
known to the public, the procedure must be so simplified that sub-
office assistants may not be afraid of it. Only then will they
recommend it to their clients. Further their instructions on the
service must be incorporated in a proper rule boe>k and not left,
as it has now been for nearly four years, on sheets of mimeographed
typing.

THE TELEGRAPH GIRL.

(From Mr. Brit-ling Sees it Through, BY H. G. WELLS.)

AND then, as if it were something that everyone in the Dower
House had been waiting for, came the message that Hugh had
been killed.

The telegram was brought up by a girl in a pinafore instead
of the boy of the old dispensation.

Mr. Britling was standing at the front door ; he had been
surveying the late October foliage, touched by the warm light
of the afternoon, when the messenger appeared. He opened the
telegram, hoping as he had hoped when he openeel any telegram
since Hugh had gone to the front, that it would not contain the
exact words he read ; that it would say wounded, that at the worst
it would say " missing," that perhaps it might even tell of some
pleasant surprise, a brief return to home such as the last letter
had foreshadowed. He read the final, unqualified statement,
the terse regrets. He stood quite still for a moment or so, staring
at the words. . . .

It was a mile and a quarter from the post office to the Dower
House, and it was always his custom to give telegraph messengers
who came to his house twopence, and he wanted very much to get
rid of the telegraph girl, who stood expectantly before him, holding
her red bicycle. He felt now very sick and strained ; he had a
conviction that if he did not by an effort maintain his bearing
cool and dry he would howl aloud. He felt in his pocket for
money ; there were some coppers and a shilling. He pulled it
all out together and stared at it.

He had an absurd conviction that this ought to be a sixpenny
telegram. The thing worried him. He wanted to give the brat
sixpence, and he had only threepence and a shilling, and he didn't
know what to do and his brain couldn't think. It would be a
shocking thing to give her a shilling, and he couldn't somehow
give just coppers for so important a thing as Hugh's death. Then
all this problem vanished and he handed the child a shilling.
She stared at him, inquiring, incredulous. " Is there a reply,
sir, please ? "

"No," he said, "that's for you. All of it. . . . This is a
peculiar sort of telegram. . . . It's news of importance."

As he said this he met her eyes, and had a sudden persuasion
that she knew exactly what it was the telegram had told him,
and that she was shocked at this gala-like treatment of such
terrible news. He hesitated, feeling that he had to say something
else, that he was socially inadequate, and then he decided that

at any cost he must get his'face away from her staring eyes. She
made no movement to turn away. She seemed to be taking him
in, recoreling him, for repetition, greedily, with every fibre of her
being.

He stepped past her into the garden, and instantly forgot
about her existence.

THE LONDON TELEPHONISTS' SOCIETY.

MR. STUART JONES' PRESIDENTIAL ADDRESS.

ME. STUART JONES, in his presidential address, stated that
the membership of the London Telephonists' Society last session
amounted to 804, and that there was reason to hope that that
number would be reached, if not exceeded, during the coming
session.

He said that he doubted if there was in the United Kingdom
another society as large, of which the membership consisted so
exclusively of women and which was so largely conducted by
women, which had for its primary objects the greater efficiency
of the women in their craft and the promotion of the higher efficiency
of the craft itself. These objects were, in his opinion, amply realised.

The potentialities of usefulness which the society possessed
was certain to increase in the future. As the result of the with-
elrawal of men for military purposes, women had been called upon
in several directions in the telephone service to undertake work
hitherto performed by men. After the war much of this work
would no doubt revert to the men, but it was unlikely, if not
impossible, that pre-war conditions would be reverted to in all
ways. The whole tendency of the times, moreover, was to enlarge
the part taken by women in industry. A much wider field than
had hitherto been presented to women would be available in the
future, and it would rest with the women themselves to take full
advantage of these new opportunities. They would require to
take advantage of every means of increasing their technical know-
ledge of their craft anel the society afforded an excellent means of
doing so.

When the full story of the manner in which our women had
borne their share of the burdens of the war came to be written,
he doubted whether the historian would be able to show a higher
xample of the heroic behaviour of the women of this country

than the conduct of the telephone women in connexion with the
defence of our country against attack by hostile airships. During
an air raid, the defence measures were largely dependent upon the
telephone system, and the manner in which telephonists had stuck
to the:'r work under conditions of excitement and nervous tension
was deserving of the highest praise. At many towns telephonists
hael faced the dangers of bombs and of shrapnel in going to their
exchanges when they thought their services woulel be needed.

THE LATE SIR GEORGE FRANKLIN.
ON the announcement of the death of Sir George Franklin

Mr. Home wrote to Lady Franklin expressing the sympathy of
•he Postmaster-General and the Telephone Staff, especially the

former officers of the National Telephone Company.
In reply he received the annexed letter :•—

Tapton Holt, Sheffield.
Oct. 14, 1916.

Dear Sir,-—Will you accept and please convey to the Post-
master-General and officers of the Post Office my sincere thanks
for the very kindly resolution of sympathy which you have sent
to me ? Such an evidence of esteem shown to my husband is very
precious to me in my sorrow.

May I be permitted especially to mention the former staff
of the National Telephone Company who had been associated
with him for so very many years ?—Believe me, yours faithfully,

ANN FBANKLIN.
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TELEPHONISTS OX DUTY AT A SUBURBAN' EXCHANGE WHO WERE IX THE MUJST OF A
ZEPPELIN RAID.

Back Row : Misses V. S. CROWHURST, D. MUNNS. E. G. GODFREY, B. M. PORTER, D. 1. I'OOLE.
Front Row: Misses B. M. JENKINS, E. K. PAY.VE, X. WARD (Supervisor), Z. HOPCRAFT, G. E. MALLETT.
(Mrs. M. HCEBAHD, Miss G. MEADE (who are absent from town), and Mr. W. KAYES were also on duty.)

SOME AIR RAID IMPRESSIONS.

BY NELLIE WARD (Assistant Supervisor, Class I I ) .

WHEN the emergency staff of a certain south-western exchange
were advised to report for duty on the evening of Sept. 23, 1916,
they little anticipated the ordeal they woulel undergo within the
next few hours.

It was shortly after 10.30 p.m. that various emergency messages
were received, and these were circulated to the specified subscribers
in a manner which spoke volumes for the way in which the tele-
phonists have been trained to deal with these calls.

About 12.15 a.m. the distant booming of the anti-aircraft
guns announced the fact that the Zeppelins were approaching, but
we were unable to pay much heed to them as the traffic demanded
all our attention. At 12.30 a.m. the firing grew very heavy and
we then knew that the " Zeps." were in the vicinity, and resolved
to maintain control over our feelings and perform our duty bravely.

A few minutes later there was a terrible crash, followed by a
Succession of deafening explosions which literally shook the building.
The last bomb which was elropped was responsible for a rush of work.

Needless to say we were only too glad to have this additional
labour thrust upon us, as it helped considerably to divert our
thoughts from our danger, several of the operators being kept
in ignorance of the fact that the throb of engines could be distinctly
hearel overhead. The noise, however, suddenly ceaseel and then
we set to work to deal with the fire, police and ambulance calls
of which we received a large number.

One cannot help admiring the courage of the staff, who never
for one moment thought of themselves, but were only too anxious
to help those unfortunate people who were suffering from the
effects of the raid. Several of the subscribers thanked the tele-

phonists for the prompt and efficient manner in which their calls
had been dealt with, and we all felt more than repaid by these
expressions of gratitude.

As soon as the final emergency message had been circulated,
and advice was received to release the staff, as many as could
conveniently be spared were sent into the rest room, but needless
to say they were too excited to sleep, but sat up talking until it
was light, when, having partaken of some breakfast, they returned
to the exchange where they remained until their services could
be dispensed with, which was about 10.30 a.m.

Thanks are due to one of the assistant night superintendents,
and also to a night member of the trunk exchange who so kindly
came and gave assistance in connexion with the calling out of the
extra staff for Sunday duty.

However I am pleased to add that we are fortunately none the
worse for our thrilling experiences, but very proud of the fact
that we have been able to do a little to help our country in her
time of need, but we feel sure that we only did what any 'member
of the '' London Telephone Service " in the same circumstances
would have done, and we are all perfectly willing to do the same
again if necessarv.

*"' - •

OUR EXCHANGE IN AN AIR RAID.

BY EVA GRACE GODFREY (Telephonist on Duty).

WHO would have thought what experiences a few of us would
be having during the night when the emergency call was received
early in the evening on Saturday, Sept. 23 ? There is always a
slight feeling of uncertainty when that call is received, and we
had no more reason to be uneasy on that particular occasion than
on any other. Even when we heard a Zeppelin had been sighted
and we could hear distant gunfire, no one seemed unduly alarmed.
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SIEMENS

TELEGRAPH APPARATUS

LOCAL WORKING MORSE INKER,

WITH RELAY ARRANGED FOR TRANSLATION AND FITTED WITH

TERMINALS FOR NIGHT BELL.

SIEMENS BROTHERS & CO., LTD, WOOLWICH, LONDON, S.E.
Telephone. CITY 6400 (7 lines).

Home Branches.
BIRMINGHAM—Central House, New Street.
BRISTOL—30. Bridge Street.
CARDIFF—89, St. Mary Street.
GLASGOW—66, Waterloo Street.
MANCHESTER—196, Deansgate.
NEWOASTLE-ON-TYNE—64-68, Collingwood Buildings.
SHEFFIELD—22, High Street.
SOUTHAMPTON—46, High Street.

Telegrams: "SIEMENS, WOOLWICH.'

Indian and Colonial Branches.
CALCUTTA—Olive Buildings, Olive Street.
BOMBAY—Kampart Row.
MADRAS—Smith's Corner, Mount Road.
SINGAPORE—1, 2, 6 & 9, Winchester House.
CAPE TOWN—Norwich Union Buildings,

St. George's Street.
SYDNEY—42, Bridge Street.

MELBOURNE—Dominion Chambers, 59-61, William
Street.

WELLINGTON (N.Z.)—A. & T. Burt, Ltd.,
Courtenay Place.

DUNEDIN (N.Z.)—A. & T. Burt, Ltd., Stuart St.
AUCKLAND (N.Z.)—A. & T. Burt, Ltd., Customs

Street West.
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WESTON
Miniature Precision D.C. Instruments

MODEL 268 SWITCHBOARD VOLT-AMMETER.
Overall dimensions, 4'25" ' • ' -\'2"

DELIVERY FROM STOCK.
WRITE FOR LIST D3.

WESTON ELECTRICAL INSTRUMENT CO.
AUDREY HOUSE, ELY PLACE, HOLBORN, E.C.

Telephone: 2029 HOLBORN. Telegrams & Cables: " PIVOTED, LONDON."

HART ACCUMULATOR
CO., LTD.

Hart Storage Cells are BRITISH MADE and are
in use throughout the world for all purposes.

Many thousands of Cells in constant service for
Telephone, Telegraph and Wireless Installations.

SPECIAL TYPES oi HIGH DISCHARGE CELLS
FOR TELEPHONE EXCHANGES.

PRICE LIST ON APPLICATION.

STRATFORD, LONDON, ENG.

DRY e©RE

TELEPHONE
CABLES.

Electrical Plant of every description
for Power, Lighting, and Wireless

Installations.

JOHNSON & PHILLIPS Ltd

, LONDON, S.E.
ESTABLISHED 1875.
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Although we do not wish for such an experience again, we were
pleased to be able to do our work with comparatively steady
nerves; and that we gladly did our best to give full attention to the
service is one of those things we alone can know.

After the gunfire had ceased, all was quiet for about a quarter
of an hour, when suddenly distant crashes could be heard. Wo did
not know how near we really were to danger, and every possible
light had been extinguished, except what was barely necessary for
working, and the emergency lamps were lit in readiness. In a few
seconds'—they seemed an eternity—the thunder-like crashes came
right overhead. Scarcely had the " boom " and roll of one died
away before another came, each sounding nearer. The building
absolutely shook, the noise was deafening, and great was the relief
when the next crash sounded farther away, and the next still
farther. We were thankful to know we were out of any immediate
danger. Not even a pane of glass was cracked in the exchange
even though, on either side, shop fronts and windows of houses
were smashed. Every moment we expected a bomb or shrapnel
lo come hurtling through the roof, and no one can say but that we
bad a marvellous escape.

All seemed amazingly calm a.nd collected, although the look
on each face showed what each had gone through in those few
minutes. The next moment, the only concern shown was that
for our relatives and friends, the remarks of one or two showing
that even the wounded soldiers in the hospitals connected with
this exchange claimed some of our thought and sympathy. Not
a word was spoken of personal feelings—they were apparently
forgotten ; other people's lives were the most important then,
and our minds were again centred on our work. Did we need
tel l ing to buri'v ( Here is where we see (mother instance of the
calmness of the British people- I cannot remember one case
where anything worse than alarm or shock sounded—none seemed
panic-stricken. When they were told they must wait their turn
for ' ' f i r e " and "police" numbers, each realised the inevitable
and waited for the number to be given as soon as possible ; they
realised that each one's need was as great as another's. Not only
that, but several subscribers were good enough to thank us for our
services and to praise us for being calm and collected. Could these
subscribers know how much they cheered and encouraged us,
they would feel doubly rewarded for their trouble in speaking so
kindly to us at such a time. Perhaps it helped them to keep up
their own courage ; if so, wo are pleased, because only at such times
can a real bond of sympathy be felt between subscriber and tele-
phonist. They did ' what they could; they sympathised with
us, and inquired kindly about us.

The work kept our minds well occupied. Was there ever such
a long night ?—and yet so much was crowded into it ! Was ever
the dawn so long in coming ?•—and yet it was light about 6 a.m.,
probably before.

Amongst the victims of the raid was a poor unfortunate
donkey who resided in a field right opposite, and was killed by some
bombs which we might have had. We feel sorry that the brute
creation should have suffered too, and I know we shall miss him.
Poor donkey !

Another bomb fell near an office, wherein was a clock most
of us observe as we pass by when corning on duty in the mornings.
This particular clock stopped as the bomb fell. Apparently it
felt indignant at the outrage and declined to work any longer
whilst such dreadful things were happening. Now, we are glad to
say, it is going again, so we shall not miss its face in the morning,
warning us to hurry or telling us to take our leisure.

Two of the staff had a novel experience about 6.30 a.m., when
they knocked up the manager of a dairy near at hand in order to
obtain some breakfast. As they returned with the goods, several
people stared—remember it was Sunday morning—yes, we were
raiders, but of quite a different description from those of the night
before.

The police and fire brigade stated that the service was excellent
during the raid. This little information pleased us all very much-
and'it is eloquence in itself, surely !

'if one of the objects of these enemy raids is to terrorise, they
failed as far as we were concerned. The service remained unin-

terrupted—there was no panic even though the noise was really
unnerving.

We tried to do our duty. No one can do more. Our men are
showing themselves British and brave, and who shall say our
women are far behind ? Unselfishness is the motto of those who
fight to defend us, therefore is it not right for each one of us to do
our little bravely and well ?

TELEGRAPHIC MEMORABILIA.
THB writer has been slightly called to task regarding the

" Business as usual" paragraph in last month's Memorabilia
and with special reference to the allusion to a German technical
author. Perhaps on account of the manner rather than the matter
of the reference. As level-headed British telegraph officials it
would certainly be ill-advised if we were not to recognise that,
sooner or later, this country will re-establish telegraphic com-
munication with Teuton shores. This being so, and when so
much has happened to discredit Germany and her rulers, when
also, doubtless, our memories will long be charged with many a
bitter recollection, surely there should be no need to apologise
for penning just one appreciative word concerning an enthusiastic
telegraph engineer—alien though he be. The world cannot live
on unending hate.

War or no war, there are fortunately, still left behind in each
belligerent country, telegraphic and other scientific enthusiasts
whose complete detachment, though possibly irritating to the
majority of their fellow-countrymen, has doubtless a very useful
place in the general scheme of things. Such professors, thinkers,
students, do but show that, despite the present hurricane which
has caused so much wreckage, the restless tide of human thought
and progress can never be completely stemmed.

Since scribbling the debateable paragraph in question, from
an allied country comes confirmation of this very idea. The
merest trifle some would say. One of the technical staff of a French
telegraph office quite recently raised the point in the most friendly
manner of whether the correcting wheel of a quadruple Baudot
installation would be more effective with twelve or fifteen cogs !
The French authorities have decided in favour of the former number,
against, on their own admission, the theoretical bias in favour of
the latter.

It appears that out of 180 quadruple and triple Baudots in
France, 179 arc equipped with twelve-tooth correcting, or " star "
wheels. Italy and Switzerland have also adopted this type of
wheel, and at least two Spanish offices, Madrid and Barcelona,
have fallen into line. Either nine-toothed or twelve-toothed
etoiles are utilised with Baudots of the double or two-channel type.

The subject is an interesting one and will doubtless form the
basis of many a little battle between the experts in favour of one
or the other systems. So far as this column is concerned reference
is only made to the incident as one indicative of certain species of
detachment which becomes possible to some of the most capable
and earnest men and women during war-time. To some folks
the subject may seem petty, but if points such as these are produc-
tive of improved service then the " detachment " is of real national
value and the subject anything but trivial. That the war should
be uppermost in our thoughts is but consonant with the fitness
of the present world strife, that it should become an obsession
would scarcely make for clarity of thought, and hence sanity of
action. Digressions into questions regarding the behaviour of
telegraph and telephone currents in and out of cables, submarine
or otherwise, and even studies into the mathematical why and
wherefore of nine, twelve or fifteen cogs in a wheel may indeed
prove beneficent in present or post-war effect, alike to the officers
and to the administrations concerned.

There is a tendency in many quarters during these war-times
to speed up machinery to its limit and even beyond. One catches
sounds of this complaint outside Government circles, and Govern-
ment Committees have evidently noted that both human and
material energy have been utilised, in some case's up to a dangerous
margin. The .pressure at certain telegraph centres in the United
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Kingdom can only be realised by those who have come into close
contact with the traffic and the means available for disposing of
the sa2ne. To officers responsible, and pressed to obtain every
ounce out of any particular telegraph system, the temptation to
push up speeds tp the top notch of their theoretical values is at
once alluring, and—let us be candid—may prove disastrous.

One hears, and the facts would appear to leave little doubt,
that Creed circuits, for example, have been pressed to the " 150 "
point, with the result that instead of one circuit proving sufficient,
two and three have had to be opened to clear up the corrections
thus made necessary.

It would still seem to be essential to insist upon the curbing
of these well-meaning enthusiasms, which can only result in con-
firmation of the old proverb " more haste less speed." At least
that is the inevitable result when machinery is taxed beyond the
limits for which it was built. No steamer, no locomotive, no boilei
that was ever built, has ever ivorked for long at the speed or pressure
at which and for which it was tested. That is a fact which even
war conditions dare not ignore.

The Creed has been mentioned, but not because I would with-
draw one iota of my admiration for this particular system, which
for the work which it was designed to accomplish still remains
the " incomparable," but because it is typical of the results to be
expected from over-driving of mechanisms, and systems generally.

The idea that telegraph systems have yet been invented which
prove infallible in reproducing and in printing electrical pulsations
sent out from the distant end of a line irrespective of the electrical
vagaries of the intervening telegraph wire seems loth to die. There
are of course systems which prove less susceptible to line distortion
than others, but up to the present these is no absolute guarantee—
especially on lines of open construction—that the signals as trans-
mitted will be received with absolute accuracy. It is therefore
simply a matter of degree as to whether the distortion will be
sufficient to throw out the mechanism and print falsely or not.

The need for the careful checking and collating of letter and
cypher telegrams received over type-writing telegraph systems
may be evidenced by a few errors collected in a group of Government
telegrams numbering considerably less than 300 :—•
Thus, group as received 950434 instead of 90434 as signalled.

151133 „ . 12133
359165 „ 31265
99242 „ 99642

TAAETN „ AAETN
OSOTTZ ,. OSOKZ
VEERAR ., VEEAR
LREGN1 .. LRPN1
POAMD ,, POATMD

Let the experts determine the probable cause of the errors in each
individual case, there is little doubt concerning them. In the
meantime it may not be amiss to say that these are actual cases
and are well-known types of the mutilations which periodically
are almost bound to occur. In the cases quoted above the errors,
which did not originate on a Government telegraph system were
detected by Post Office officials, measures being taken to cause them
to be corrected to their ultimate destination.

The examples quoted above are taken from at least two
distinct sources where two different types of apparatus are in use.
This much is stated in order to remove any idea of special leaning
towards any one particular system of telegraphy. The only
leaning one could justly maintain, and that is most stoutly main-
tained by the humble writer, is that no system of telegraphy is
infallible as regards errors and that all need the corrective of
human intelligence.

The appeal of the P.O. T. and T. Society of London, issued over
the signature of its hard-worked secretary, has been met with
some protestation, and perhaps it may be permissible to state
that certain would-be members have objected to the term
" disastrous war." These maintain that the term is quite in-
appropriate—from a British point of view !

J. J. T.
[Tho hoii. secretary is of opinion that " tho war is a disaster to humanity-

look at it from what aspect you will."—ED., " T. & T. J."]

IDEALS.

BY AMY BALL (Croydon Exchange).

To speak of ideals in connexion with the Telephone Service
may seem to some very out of place. To begin with, what is an
ideal ? How much and to what extent does it influence our lives
and our work ? Do we ever meet out ideals or arc they just mere
fancies ? We could go on asking innumerable questions.

An ideal is something which is created in our own minds,
around which we weave our fancies and our thoughts, a vague
shadowy something, which does not take shape and become perfect
all at once, but which takes time and nourishment of thoughts
to develop. There are many kinds of ideals in life. This is because
each person thinks differently; therefore what appears ideal
to one may not seem to another. For we cannot account for
those strange impulses which, aroused in different degrees and
proportions—-in no two people alike—give to each that individual
thing we call " character." We do not know whether they are
born in us, or whether they are the result of our earliest surroundings.
Each nature is fashioned differently, each person has his own
will, and his own power of thought, and uses these in different
ways, observing different things, interested in different things,
therefore liking different things and dreaming different things.

Some ideals are unapproachable ; we set them so far above
us, and admire them only from a distance. This is usually a
mistake, for i'f we are disappointed in any way we feel very hurt
with the person in whom we have believed and whom we have
admired, and with ourselves for believing so readily. It makes
us inclined not to look up to anyone again, but if we allow for
general faults, we are not so likely to be disappointed.

It always seems to me as if our ideals are something like our
childish " castles in the air," in the days when we dreamed of
fairies and wandered among golden-haired princesses and charming
princes in velvet suits and patent shoes. We read the stories;
the pictures were conjured up in our own brains; perhaps we
longed for our own grown-up days when we should also go out
into the world to make our fortunes, and bring back bags of gold
to make everyone else happy. After that comes the reality,
different no doubt, and we go out into the world in a very uii-
romantic fashion, perhaps we become telephonists. Our work
fills up a great portion of our time, and, seeing things as they
really are, possibly we are disappointed, but I do not think we
quite lose out interest in things unreal. We set up for ourselves
a standard, we try to copy that, and as a connecting link, we have
ideals. We know in our own hearts what we want. It may be
difficult to explain, but we always know when we have fallen
short. We are interested in our work or we are not interested,
as the case may be. We are given certain work to do, we do that
work. We know how it should, be done, and we know our results
are sometimes not ideal. It may take years, perhaps a whole
lifetime to bring it up to that standard, the ideal standard we
have set for ourselves.

Each operator knows how near to, or how far from perfection
she is; she knows exactly what her chief faults are. It takes a
_reat deal to be an ideal operator, for to obtain this standard
she must really be an ideal girl, and have an ideal character, for
in the exchange self must be put entirely m the background. She
has to learn the art of self-control, and she must work for the
subscribers alone and devote her thoughts to their interests. She
must also have a very contented nature, and be very courteous
and obliging, for she has a reputation to keep up. She must put
her whole heart into her work, and treat her subscribers as people
and not as voices. Of course the voices are a little insight into a
person's character. We cannot see our subscriber; we hear
his voice, the rest is left to imagination. We provide him with
a form to suit the voice, which is our only guide, and as time goes
on, we know each form almost as well as each voice. Even so
we provide each with a character according tq the impj-essiori
ionveyed by the voice and manner of each.
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We want a bright, happy-hearted operator, with a cheerful
obliging voice which will bring out all that is best in her subscribers.
She must never lose interest in her work, must be enthusiastic
and sympathetic, for sympathy does a great deal.

As regards the practical part of the work, the operator is
responsible for a good deal. First of all she must have a thorough
knowledge of her work in every detail. This is the result of
patience and practice, as speed is also. Speed is not such an
important factor as courtesy. It is the quality of the work which
tells in the end. An operator must never give up accuracy for
speed either; she must work to avoid giving her subscribers
wrong numbers. This necessitates a good tone and good articula-
tion. Of course the operators arc not responsible for all wrong
numbers given, bad transmission accounts for a good many, but
each operator has her part to do.

The cords must be handled in a careful manner to avoid
unnecessary faults. The operator must help the operators
on either side, and be interested in her subscriber's ineffective
calls and do her best to complete them. In this way, aided by a
cheerful voice and questioning tone, she will teach her subscribers
to place confidence in her and to leave their calls in her hands.

The supervisors who win their operator's respect and affection
are not necessarily those who are easy-going. The supervisor
has a very difficult task before her, for no amount of liking is any
good without respect. She must be very just, as her staff are
quick to criticise, and the least bit of unfairness is promptly rioted
and opinions alter accordingly. She has many difficulties to con-
tend against, more than the average operator can know anything
about, for she has to know each of her operators individually,
and must understand their different capabilities. She must also
be careful lest her work become monotonous, for strange though
it may seem, an operator does not expect her supervisor to be
tired of her work, as she herself is sometimes. A supervisor has
always to be cheerful and ready to help, and to listen to both sides
of a question and hold in with that which is right. She must
give her staff no cause for jealousy, for an example set by a
supervisor is far too important a matter to be treated lightly.

My ideal supervisor is a very real being, to me. There is a
certain personality about her which is strong enough to hold
everyone, to oblige everyone to listen and take her advice ; it
is a mysterious quality—a kind of charm which enables her,
instead of merely standing passively sympathetic, to enter into
both the trials and pleasures of all. So she gains that rare insight
and wonderful sympathy which make her operators turn to her.
Instead of remaining outside as a spectator, she lives in her operator's
little trials and the questions which arise during the day. She
has great power of judgment, and does not remain an echo of
other people's opinions, but thinks for herself, thus encouraging
her operators to do the same. She has that wonderful way of
administering a reproof which makes the operator feel ashamed
at once, without the least bit of resentment. The telephonists
do their best for tho pleasure of pleasing her, and of gaining her
approval. Praise from her is something very rare, she seems to
have Set a very high standard, but she always gives a word of
encouragement just when it is most needed, and understands
each little difficulty in a way which is characteristic of her alone.
When she has left the exchange her operators feel that something
has gone from them : they miss the very sense of her presence.
We realise how dear she was to us, and look in vain for the helping
hand and the ready smile of one who is not only our supervisor,
but of one who, by her sympathy and goodness, is our friend also.

Now Jet us think of our ideal subscriber. He is usually one
who understands his telephone and how to use it. This proves
a great help to the operator, for she finds him quite ready to answer
her salutation. He gives in his number at once, speaks clearly
and distinctly, and is reasonable. He accepts the advice his
telephonist gives, does not leave his receiver off, does not grumble
if he has a wrong number, and places full confidence in his operator.
He clears his line on receiving the advice " Number engaged "
or " No reply," thus saving us all a great deal of unnecessary
trouble.

Naturally he expects a good service and he seldom appears
dissatisfied, because he has gone the right way to obtain one.
His cheery voice and his readiness to help makes his telephonist
willing also. She works to help him, not merely because it is
her duty, but because she understands his anxiety to get through
to a certain number, and because she wishes him to know how
much his efforts are appreciated. It is this constant working
for others which helps to make our business l i fe happy.

The whole service itself is made up of little things, each of
which must be done perfectly. Each cord, and each switchboard
must be kept in perfect order, and each call watched. Each
subscriber's interests must be studied. Everyone is responsible
for a part; each telephonist and each supervisor has her various
duties. Every junction operator has her duty to perform ; she
must do her part perfectly, to obtain good service for the operators
who are depending on her to complete their calls, and so indirectly
give a good impression to the subscribers depending on them.
And so to obtain an ideal service we must all help each other,
each taking our small part in earnest. For we all fit in somewhere,
and all our work helps to complete the whole. In reality each
little part is a big part, for every one has some sort of influence
over others, and an example set is very important sometimes.

And above all this is raised our ideal standard, clear and well
set up, quickening our waning interests, urging us to better efforts
and helping us to overcome our difficulties, and making our work
worth while.

FROM GERMAN EAST AFRICA.
WE publish another letter from Mr. F. J. Ford, received from

the Signal Office. Advanced Base of the Lake Expeditionary Force
in German East Africa, which is as interesting as the last :—

Since leaving Muranza about two weeks ago in performance of my new
duties as telegraph master on this line my experiences have been so varied
and interesting that I could fill several pages in description of them. Yet,
as usual I can say little, and you can understand the reason when you read
the address from which 1 am writing.

A motor car was sent to bring me from Muauza to Jlalero, about 60 miles
south, and I had an interesting journey over the rocky barren plain through
deserted villages, by means of an atrocious road which was constructed as a
railway track from Muanza-Tabora by the Germans. My kit, rations, tent,
bed, &c., now fill a motor car, so you see I have not done so badly since I
came to this country.

After a few days' work at Malero, I was sent out by car, much preferable
to safari, to establish a post away iu the desert, with my black cook and
two native porters. It was a lonely spot, miles from anywhere. The nearest
water pool was t« o miles away and the water was disgusting ; I even hated
washing in it. Strong tea did not disguise its taste. I could get no fruit
or vegetables, although fowls were plentiful and I purchased quite a lot for
two cents each, or three for a penny. The local natives were very friendly
and brought me presents of milk and monkey nuts twice a day. They are
almost savage and sparingly clothed in skins. I used to dance with them
at nights and make them laugh, having an audience of about 200. From
time to time a party of weary Belgians or British officers would pass by, and
refresh themselves by resting in grass " banda " which I had erected. It
,vas lonely and cold at night and I managed to pick up a dose of malaria which
nearly put me on my back. Quinine did the trick, however, and I was quite
fell again in a few days. Oi the three friends w'ho were with me at Muanza

two are now in hospital, Mr. Bride at Haskyne and the other—Warren—is
niles away with the Belgians and has dysentry. All are getting on well,
I am pleased to say.

A car brought me on lo this place a few days ago, bul. we sliu.ll shortly
be on tho move aga.in, I expect. The water here is fairly good and plentiful,
enough to get a stand-up bath occasionally. Wo have a lot to do, sometimes
working during the night. There are 110 mosquitos, fortunately, but dozens
of insects and spiders about 3 inches long are continually walking over our
food and persons. Hyaenas come every night, but I have seen nothing more
dangerous. It is impossible to keep cool when the sun is up, but the nights
are pretty cold.

It is a strange sight to see colonial troops, black, brown and white all
bearing hardships and facing disease and death for the sake of the old flag.
The black chaps are remarkably keen and are not one whit behind the rest
in smartness and assiduity. We are a heterogeneous crowd here, and it makes
one marvel at the genius of our countrymen in uniting the various units, so
different in race, thoughts and habits, into a formidable fighting force, and
again at the wonderful organisation under which it is possible to feed and
clothe them and keep them in health in the midst of tho sun-baked desert
so far from tho coast. I am truly seeing life and would not have missed it
for worlds.
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AMERICAN TELEGRAPHS.
THE paragraph which we publish in another column showing

the remarkable advance of telegraphy in America during the
period of the war will be read with much interest. It is currently
being said that the financial central gravity of the world is being
moved from London, to New York, Hitherto the British telegraph
system has been regarded generally as the best in the world and
our American brethren who have visited us have never hesitated
to pay their tribute of acquiescence with this estimate. Just as
the tinancial interests iu London are determined to leave no stone
unturned to restore the balance of importance in financial matters
as soon as possible, so it may be said that the telegraphic fellowship
in England is equally determined that tho telegraphic centre of
gravity shall come back to London.

We read of amazing developments in America. One enter-
prising firm, growing weary of a three days' post between New
York and Chicago, has installed a multiplex printing telegraph
between its head office in New York and its Chicago branch office.
And the typists, instead of writing letters for signature, type on
the telegraph machine and the letters are printed a thousand
miles away so that replies are received in the course of a few minutes
instead of in the course of a few days. Of course in the matter of
night telegraph letters a country with a wide geographical area
is at an advantage, and we are not surprised that our American
brethren find it possible to work multiplex circuits day and night
with a full load. Similarly, too, we can look with a little envy
upon the greater elasticity with which the American adminis-
trations can adapt their telegraph methods to industrial needs
by means of particularly rapid services. But probably the wide
extension of multiplex working, coincidently with the enormous

extension of industries, and the reaction in favour of telegraphy
against long-distance telephony which has resulted, have all had
their influence. We should be more than human, howevei, if we
did not view with some envy the position of a telegraph adminis-
tration which in ten years' time has come not very far short of
trebling the traffic, and we hope at a later date to give further
information about the methods by which this great work has been
achieved.

ZEPPS. AND ZEAL.
A RAID by German airships such as that in suburban London to

which we refer in other columns was a blunder from every point
of view. There was no military damage, despite the wireless
announcement to the contrary. With one exception the missiles
fell on private houses and gardens, and private citizens were the
victims ; while, we on the other hand, accounted for two airships
and their crews. Some residents in the districts concerned may
have been temporarily scared : the deep " oom " of bombs—so
unlike the honest bang of guns—is not an accustomed sound which
can be ignored, and nerves may have been unstrung for a
time. But this weakness soon gave way to indignation and anger.
There was fierce delight and wild cheering at the vivid glare which
betokened that another " Zepp." and its occupants had gone
to their doom, a pleasing feeling that we had found the answer
to the Zeppelin menace and that our airmen had now contracted
a habit of disposing of at least one hostile airship 011 each oppor-
tunity. Punch has aptly described in picture the variety of costumes
adopted in haste by those taking part in the rejoicings. Few were
injured, many cheered themselves hoarse, and others carried out
with great zeal and an absolute disregard of self multifarious duties
in connexion with the public welfare. Our special constables,
voluntary aid detachments and mechanical transport units were
indeed good Samaritans, and their deeds are probably only appre-
ciated to the full by those whom they succoured. But what
would these up-to-date Samaritans have done without the telephone
or the telephone without the telephonists ? So last but not least
among the zealous workers we must count our telephonists, of whom
we must feel very proud when we read Miss Ward's and Miss
Godfrey's accounts of their experiences. We are not permitted
to describe the extent to which the telephonists enter into the
arrangements for ensuring the safety of our fellow-countrymen
and the discomfiture of the raiders. Field-Marshal French has
himself given them well-merited thanks.

Before the war, women telephonists were regarded as frail
creatures who must on no account be allowed to work at night ;
but times have changed. Telephonists themselves realised that
rushes of traffic could only be properly dealt with by those who
were accustomed to operate under day conditions. Women
telephonists had their opportunity and nobly indeed did they rise
to the occasion. They may like their brothers and sisters be scared
at the explosions close at hand. They may even weep, as we believe
they did at one exchange ; but nevertheless and in spite of tears
they pursue their work without interruption, and voluntarily come on
duty in cases where they think they can be of use. Theirs is not;
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the frenzied cheering in the streets nor the excitement of actual
participation in the works of rescue. They merely perform their
ordinary duties in an ordinary way under extraordinary circum-
stances, and what greater zeal can we find than this. Hats off
to the telephonists !

THE IMMUTABLE CIVIL SERVANT.
IT is neither in sorrow nor in anger, but rather in the spirit

of harts panting after water brooks in a arid land where the kindly
dew of humour is rare, that we refer to the leading article on " The
Petty Official " in a recent number of the Spectator. Some reper-
cussion from the Army Clothing scandal we expected to reach us
sooner or later. Our chastisement, however, docs not come from
some irresponsible censor in the chattier columns of the provincial
press but from the magisterial hand of the Spectator, and our case
is indeed parlous.

In truth the civil servant has few friends. Although he is of
sufficiently numerous brood to fill the dreams of our contemporary
with aspects horrid, he is chiefly known to the public at large
through the doubtful medium of the humourist. He is still conceived
of as coming at 11 and going at 4—-with substantial intervals
for restoration—filling in those croAvded and glorious hours with
the signing and initialling of documents which he never reads,
and drawing for all this " quite substantial salaries." But we are
something more than initiallers. The Spectator, with a Goethean
touch, finds that we are the Spirit that Forbids. This sounds
Mephistophelean, but we take it to be the Spectatorial way of
alluding to the system of checking and safeguarding public
expenditure, for, despite the case in point, safeguards do exist, and
the projects of the ingenious are weighed before they we adopted
or rejected.

Whitaker's Almanack will enlighten both the Spectator and the
man in the street on the subject of the emoluments of higher officials,
although of course it does not touch the rank and file. Nevertheless
the well-paid signatories and initiallers are computed at "' severa'
hundreds," and the Spectator handsomely admits that " probably
the large majority are scrupulously honest " ! For an overgrown
body waxing so huge that it threatens to strangle the national
life in its grip, " several hundreds " seems a modest figure. May
we hope from this that it has dawned on the Spectator that some
of .the other hundred thousand " petty officials " are doing useful
work for their country, numbers of them working without
holidays, without Saturday afternoons, with few Sundays even
during the great crisis through which the nation has passed. Or
does a scandal in the Army Clothing Department nullify the whole
of the good works of the Civil Service ? A humane French proverb
says that to know all is to forgive all. We see the Spectator haunted
by nightmares of a gigantic swarm engendered by an unholy union
of the Circumlocution Office and Neo-Socialism, crossed with a
strain of the South Italian jack-in-office of which it speaks, and of
those strange government officials one meets in the pages of
Maupassant—and we seem to understand. Hinc ilfae lachrymae.

HIC ET UBIQUE.
WE shall be pleased at any time to publish group photographs

(similar to that on p. 18) of telephonists or others who may have
been on duty during an enemy raid in their immediate vicinity.
Unfortunately we cannot publish the name of the locality con-
cerned, but the pictures wi l l nevertheless serve as records of these
events.

WE learn from Mr. Donald Murray, who keeps closely in
touch with all telegraph progress, that a New York correspondent
of his says :

" The telegraph in this country has had a great shaking up
during the past few years, with the result that the people are
sending about 150 million messages over Western Union wires
alone. That is two and a half times more traffic than was handled
ten years ago. That is going some. This enormous traffic could
not very well be handled by hand sending." Mr. Murray adds :

" I think you will agree that these figures from America are
very remarkable, when you bear in mind that America is the classic
land of the telephone. The Postal Telegraph Company, I should
say, will have at least 50 million telegrams a year in the United
States, so that the United States telegraph traffic is now at least
200 million messages a year, not counting railway telegrams, or
more than double what it was ten years ago.

" Another interesting point about this huge increase of American
telegraph traffic is that it coincides with the introduction of machine
telegraphy on a large scale. It is the old story. Workmen fear
that labour-saving machinery will leave them workless ; whereas
it generally increases the amount of work as well as the national
well-being."

He is of opinion that there will be a similar big increase in
Great Britain in the next ten vears.

THE Electrician in a recent issue suggests that we should offer
a solution of a problem of etiquette in answering the telephone.
Should one say " Robinson speaking," or " Mr. Robinson speaking " ?
Personally we prefer plain Robinson, unless it is obvious that we
are in communication with some office boy or domestic servant.
The Electrician tentatively suggests the employment of initials,
but we do not view with favour tho use of a collocation of stray
vowels and consonants. '" H. S. do V. J. Baffington," for instance,
might be trying on the telephone, while " R. U. Smith 2 " has its
obvious inconveniences.

IT is interesting to note from General von Armin's memorandum
that not only were the Geimans outgunned, out-manoeuvred and
outfought by the British on the Somrne, but that we were also
superior in transport, aeroplanes and—telephones ! It is notorious
that in civil life everyone considers the telephone service of his
own country is the worst in the world, but a German General in
war time is unlikely to depreciate his own service without good
cause, and it is gratifying to find the British superior in this respect.
Apropos of the service at home the World comes out with a bitter
article of the exaggerated type on its shortcomings, and is especially
cross with the Daily Mail for publishing an article in praise of the
telephonist. It must certainly be gall and wormwood to the
World gentleman to hear of his bete ncire that " there is no more
popular woman-worker than the telephone girl," and that the
public have learned to appreciate her efforts. We believe it to
be quite true, in the main.

BINDING CASES FOR VOL. II.
THE September issue completed the second volume of the

TELEGBAPH AND TELEPHONE JOUENAL. The Editing Committee
have made arrangements for supplying subscribers desirous of
binding their copies with a cover of buff cloth, with strong back
and imitation gilt lettering, at a cost of Is. 6rf. each. Orders
should be sent to the Managing Editor, G.P.O. North.
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DISTRICT TRAFFIC NOTES.

BY M. B. OLDBUEY (Nottingham).

THE organisation of a District Traffic Department is a task
which has been accomplished in a number of cases during the
last four years. Prior to 1912 there were numerous traffic depart-
ments, but the number has been increased considerably since the
transfer of the National Telephone Company's system to the Post
Office, and in the hope that other articles may be written on the
subject, a few notes have been made on various items of district
traffic department work. The staff organisation of the department
naturally varies according to the size of the telephone district,
this being governed not by area, but by the number of telephone
stations in the district, the number of supervising officers being
in accordance with a prescribed schedule laid down by Headquarters.
The work may be said to fall within two main categories, viz.,
1. Office duties. 2. Exchange duties. Under the first item we
get correspondence, traffic study, including the checking, criticism
and comparison of traffic records, the examination of observation
and service inspection reports, travelling supervisors' reports,
local, junction and trunk questions, with a view to efficient and
economical working, routing questions, &c. In this district the
principal items of the correspondence are dealt with by or under
the direction of the traffic superintendent, who allots the remainder
to his assistants. Typical cases, are as follows '.—

Telephone Complaints.—If appertaining to operating matters,
these are circulated to the exchanges concerned, or if relating to
local engineering matters to the test room, by docket, or in the
outer area of the district to the relative engineering department.

All complaints are recorded on receipt for statistical returns
required by Head Office, and the more important ones are studied
in the traffic department, the necessary enquiries being conducted
by a senior traffic officer, but in the case of serious complaints
by the district manager personally. Minor complaints are settled
verbally with the subscriber, when the case is completed. Post-
cards D.M. No. 35 are used in connexion with the ordinary engineer-
ing faults. Written replies are sent in the most important cases.

With regard to the subject of communications to the public
on service matters, operating of private branch exchanges and so
forth, it is helpful to have a good interviewer on the staff, such as
a service inspector or similar officer, who can call upon complaining
subscribers, or subscribers at whose premises switchboards are
not being operated to the best advantage. Particulars of the
latter cases are obtained from studies in the exchanges. He can
obtain or furnish details as the case may require, settling com-
plaints either at the time or on a subsequent visit, when the inves-
tigation has been completed. Touching on the subject of private
branch exchanges the growth of these has leavened the service
with a considerable number of subscribers' irregularities, and it
has been found that the supply of information to subscribers as
to delay in answering at their switchboards, delay in clearing
and dilator\' operating generally, results in co-operation on the
part of subscribers, to the general improvement of the service.

Other office duties relate to the regulation of the supply of
tickets to the exchanges where the periodical quantities require
revision, to disputed trunk call questions received from the chief
clerk's department and to correspondence with other exchanges
and other districts on these subjects, to correspondence with post-
masters, engineers and other districts respecting matters reported
on by travelling supervisors and other visiting officers, and to
issuing instructions from Headquarters on traffic matters to the
exchanges in the district.

Tho system of filing is to take the exchanges as the unit, in
order that papers with regard to any exchange (if a particular
exchange is concerned) can be at once referred to. General items
are, of course, indexed under the subject heads, as for example
exchange codes, diaries. Carbon copes are retained of all corre-
spondence, and until the cases are completely dealt with are kept
in japanned trays as current matters, divided up as follows, one
trav for 'each :—

1. Postmasters.
2. Engineers and local staff,
3. Secretary, accountant-general, surveyor and independent

postmaster.
4. Public.

There are two other boxes for military and kindred matters
which it is necessary to keep apart from the ordinary subjects of
correspondence. We have a system of local circulation of papers
in the building which is necessary with two large exchanges in the
same premises as the district manager's office, one a large exchange
with a staff of 70 and the other a trunk exchange, staff 40. A
press is subdivided, the compartments labelled : Local supervisor-
trunk supervisor—travelling supervisor—observation officer. Pro-
bationers make regular collections of papers from the traffic
department, and distribute the reports, enquiries, &c., to the
officers concerned.

All periodical records, quarterly, half-yearly and ordinary
records, are recorded in tabular form in books, under the heading
of the exchange, before being filed away in binding cases; thus a
comparison of the number of calls at each exchange for past
periods in quickly available. The figures obtained from the
official quarterly records since their introduction, to date, are
instructive and valuable. The tabulation applies to both local and
trunk traffic, the main basis of the records being, the returns on
forms 177 and 92, for valued local, junction and short trunk
traffic, and the tablet returns, forms T. 108, for the traffic on
the trunk routes. A separate book is kept for valued traffic at
the combined exchanges, also one showing the trunk traffic
(unvalued) and telegram work on each trunk route separately.

The balance of staff books kept for the two main exchanges,
indicating the employment of the relief force for annual leave and
district reserve are daily examined by a supervising traffic officer
to ensure that the relief force is suitably employed.

A book is kept showing the lay-out of each switchroom in the
district with particulars of the operating staff, type of switchboard
and size, type of ringing, machine or hand, &c. This has been
built up from dimensioned sketches made by travelling supervisors
and other officers, and is found very useful for reference purposes
in connexion with questions of removal of apparatus and other
items in conjunction with the typed forms furnished to the Secretary
gfving particulars amongst other data of the staff at each exchange
whether on department's or private premises; thus forming
together a complete record of all exchanges in the district.

Plans are kept of the rural call office lines, junctions and trunks
in the two sections which comprise the district, also separate area
plans for the trunk areas ; these plans are added to and amended
on receipt of forms T.E. 175 from the superintending engineer,

Graphs.-—A series of framed graphs are prepared by the
observation officer and are available for reference and study. The
following items are shown thereon in regular periods :•—

Percentage of engaged and lost calls.
Percentage of registration irregularities.
Percentage of calls answered in ten and twenty seconds.
Average speed of-—plug in—answer—disconnexion.
Percentage of operating and subscribers' irregularities.
Average answer and clear on (separately) flat rate subscriber's

line, measured rate line, party line, total of exchange.
Night and Sunday tests. Average plug-m, answer, clear

and total operation.
Percentage of credit tickets in respect of operating errors.
Percentage of under-registration.
Percentage of over-registration.
Percentage of originated calls ineffective.
Total weekly traffic, week by week, Nottingham local

exchange.
Total weekly traffic, week by week, Nottingham trunk

exchange.
Pane] records.

Sketch plans giving details of incoming junctions and out-
going junction multiples, and of distribution of lines 011 trunk
Sections at independent trunk exchanges are hung in the traffic
office for reference as required,
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Supervisors' Conferences.—A number of supervisors' conferences
have been held, presided over by the district manager, at which
also the traffic superintendent, assistant traffic superintendents,
observation officer, exchange and travelling supervisors have
been present. Many interesting traffic questions have been brought
up at these conferences, the proceedings of which were placed on
record at the time and the minutes subsequently typed. Sugges-
tions for improvement in methods of working have been made,
and later, studies by the traffic superintendent and staff. The
settlement of the points raised being reached, each case is subse-
quently filed in a relative skin and labelled '; Supervisors' Con-
ference " No. 1, 2, &c., for future guidance and reference.

A system of free discussion by the traffic superintendent and
assistants on important matters in the district is adopted in order
to ensure that each member of the traffic supervising staff has
knowledge of the matters which are under consideration. Oppor-
tunity is also thus given of making suggestions and of being in
a position to carry on the line of action or study (in the case of
assistants) during the absence of the traffic superintendent. Free
interchange of ideas is encouraged and no watertight compartments
exist, with, it is thought, benefit to the department as a whole.

There is now, and has been for some time past, considerable
correspondence of traffic matters with military officers, and those
of us who are prevented from joining the Army for one reason or
another sometimes feel by reason of the exchange of views, in which
we take part, perhaps with mutual benefit, between the Military
and Civil branches of the Government, that we also are doing a
bit of " our bit," if circumstances do not allow of complete service
in the all-pervading khaki Army.

The great storm in March last added tremendously to the
correspondence and work of traffic departments in those districts
where the havoc was great, and has been, it is thought, an extreme
test of the working arrangements that exist between the engineering
and commercial departments, which have indeed been very close ;
alike in conference, telephone and telegraph and correspondence.
The task of restoring communication has been a heavy strain on the
engineering branch with its depleted staff, and it has been necessary
for the district traffic departments to be in close touch in order that
the subscribers should be informed (in reply to innumerable written
and verbal complaints) of the extent of the damage, and " in due
course," to use a hackneyed phrase which has been eminently
appropriate, of the restoration of the service. The printed circulars
received from Head Office for distribution to subscribers whose
circuits were interrupted were of considerable service in this
connexion. The organisation has been severely tried and, speaking
from the traffic side to which my brief only applies, it is hoped, not
found lacking. With regard to the attitude of subscribers, speaking
generally, they have shown a full appreciation of the extent of the
damage, gained in many cases from ocular demonstration, and have
accordingly been courteous and forbearing, despite the dis-
connexion of service, and consequent resort to the less speedy
transmission of the post, or, for local work, to the introduction of
a messenger force. Further, we are glad to receive, on behalf of
the department, many expressions of thanks for the work done.

Exchange Duties.—Each visiting officer prepares a written
report with regard to visits. These reports are filed in date order,
in separate filing covers, one for each exchange. On the outside
of the cover is a summary of the visits, including the rank of the
officer in each case. A record is also kept of them in an indexed
book, so that periodical visits may be made, in accordance with
the standard laid down. This is based on the relative sizes of the
exchanges, the larger exchanges being more frequently visited and
smaller ones less frequently. The intervening periods are graduated
in proportion to the number of stations on the respective exchanges.
In the present times the visiting is restricted as much as possible
in conformitv with Head Office instructions on this point. As a
corollary to the reports referred to, a file of papers is retained for
each exchange of any importance, and the particular matter or
matters which may bo on hand can be at once noted on reference
to the file. The following cases are typical:— Phonogram work
heavy, militating against the handling of the ordinary traffic ;

multiple facilities under consideration; difficulties, traffic or
engineering, with neighbouring exchanges; staffing for season
traffic (fruit, potato, flower seasons) ; extra staff necessitated for
pressure of military calls, monitorial and enquiry work, night and
Sunday operating. And there are of course many other cases.

A regular line of study is taken and reco'rded for reference in
the file by means of the copies of correspondence. The officer who
visits an exchange takes the relative papers, also the last report
of a travelling officer, and is thus in possession of the latest facts
regarding the exchange: continuity of action and study being thus
obtained.

With regard to the two large exchanges at the headquarters
of the district, these arc to some extent under the direct supervision
of the district manager and the traffic superintendent. In
addition the two assistants to the traffic superintendent take
personal charge of these exchanges from a traffic point of view,
the senior officer being in the main responsible for the larger exchange,
the local and the junior officer for the trunk exchange. A portion
of the day is spent in each exchange in watching the handling of the
traffic and generally advising and instructing the supervisors.
This does not imply that both the assistants do not assist the traffic
superintendent in either exchange as required and as the traffic
superintendent and the assistant traffic superintendent may be
absent at the same time naturally the work relating to both exchanges
falls to be performed by the remaining officer, so that constant touch
is kept by the traffic supervising staff with these larger exchanges.
The district manager deals with staff cases for the independent
postmaster, and the traffic department on his behalf has con-
sequently certain duties in connexion with these in the exchanges.

In conclusion I may say that whilst it is recognised much of
the foregoing incomplete account of the work of a district traffic
department is not new ground, it was felt, as intimated in the
opening lines of these notes that much might be written on the
subject which would be of value to traffic officers, and it is in the
hope that other contributions may be made that these notes have
been written.

BENEVOLENCE.
To the manifold charities of the London Telephone Service must be

added the entertainment given to a large party of wounded soldiers and
sailors by the staff of the East Exchange on Oct. 7.

The guests, who numbered over one hundred, met in the largo ha]] of
tho British Soldiers and Sailors Home, and after a sumptuous tea settled
down to enjoy the festivities. Tho chief feature of the latter were the hair-
dressing and bun eating competitions for which special prizes were given.

The hair-dressing competition proved a great success, and tho results of
tho tonsorial efforts of the soldiers and sailors were such that the audience
laughed until they could laugh, with safety, no longer. Almost as comical
was the bun eating contest, and it is to l,e hoped that the general hilarity
was not reflected in the temperature charts of tho invalids.

The remainder of tho evening was filled up with a concert, and special
mention must be made of the recitals given by Miss Lamplugh and the
charming dances of Miss Chester.

Hearty votes of thanks were given by the naval and military represen-
tatives to Miss Jones and her colleagues at the East Exchange who had
organised the entertainment.

MANCHESTER (TELEGRAPHS).
An interesting ceremony took place on Oct. 6, when a presentation was

made by members of tho controlling staff (men) to Mr. W. R. Beeston, who
reaches the age limit this month and is retiring from the position of Chief
Superintendent. The Acting Chief Superintendent, Mr. F. A. Carmichael,
in -vrell-chosen vtords, wished Mr. Beeston a long and happy period of retire-
ment, and a larger measure of health in tho south than ho had enjoyed in
Manchester. In the absence (on leave) of tho Postmaster-Surveyor, the
Assistant Postmaster (Mr. C. H. Gaskell) made the presentation. He reviewed
Mr. Beeston's official career from his entry into the Service as unpaid learner
at Shrewsbury in 1872, up to the present; and he paid tribute to the great
regard in which Mr. Beeston was held by the Postmaster. He reminded
his hearers of Mr. Beeston's wide reputation in earlier days as an expert
telegraphist, and referred to the unfailing courtesy and consideration shown
by him in his relations with the staff during later years, and he asked
Mr. Beeston to accept, as a small token of their esteem, a handsome w-alking
stick, onthcgold band of which was engraved "W.R.B. from Colleagues, 1916,"
whilst Mrs. Beeston was the recipient of a fitted seal-leather satchel and purse.
Mr. Beeston acknowledged tho gifts in a kindly and characteristic speech.
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LONDON TELEPHONE SERVICE NOTES.
WTE have previously referred in these Notes to the issue of

that interesting booklet '' Telephone Trouble," and we cannot
refrain from at least one further reference. It is generally admitted
that the effect of that booklet on subscribers has varied considerably,
and in one instance certainly the result appears to have been
disastrous. The following lines reached the Controller from a
telephone user who seems to have regarded his production with
pride, for he added his name and address. We refrain from giving
these particulars lest demands from the editor of " Comic Scraps "
should prevent the receipt by the London Telephone Service of
further contributions. The lines run :—•

" Your booklet on Telephone Trouble
Great solace to all of us brought,
Especially tho portion which tells us
That the ladies who join up tho lino
Are really <[uite Angels Divine
And not the rude Devils u o thought.

It is well that the booklet should have corrected a false impression
on the poet's part, and we wish it were possible to conceive of
circumstances in which such an effusion as his could bring solace
to any.

The season of " emergency duty" is again with us and odd
are the experiences of some of those who respond to the summons.
One officer describes a journey by taxi in a thick mist, when sitting
on the footboard and holding one of the headlights a few inches
from the ground, the officer in question had to watch the kerb
and give orders to the man at the wheel—" Half left "—'•' Half
right." There was no need for police traps that night. In another
instance a trunk operator received the following written on the
inside of an old envelope. She rightly interpreted it as a summons
to duty :•—•

Ha Tingle 68 Yalding
Sing the Post Marster

Cenerale
Buty
Trunk Exchange.

It contains one word which has a slight phonetic resemblance to
her name. One may be pardoned doubts as to the pureness of the
British descent claimed by the messenger.

It is not only the Telephone Service that is feeling the pinch
in securing all the help it requires, for the governor of one of those
institutions who are responsible for providing us with an adequate
supply of clean towels writes in these terms to the manager of a
West End exchange :—

" On account of the present shortage of labour it is being
found impracticable to give a punctual delivery of all the articles
sent in to be washed. Every endeavour is being made to cope
with the work, but I am afraid I may have to trust to your for-
bearance for some delay until perhaps the number of prisoners may
increase."

It seems clear that the London Telephone Service, however
hardly pushed for force of one kind or another, cannot apparently
hope for any recruits from this source.1'

The Trunk Exchange staff, notwithstanding the heavy demands
made upon it officially, still finds time for relaxation of one sort or
another, and on Wednesday, Sept.20, the members of the " Imperial
Swimming Club " (which draws its members from that exchange)
held a few races at the St. Bride's Institute. The first race was
an open event for the length of the bath and was won by Miss E.
Pickett, with Miss N. Tomme, second. The next item was the
junior width and after an exciting struggle ended in a tie, but on a
re-trial Miss E. Mawer outdistanced her competitors. In a walking
race which followed—Miss Battersley securing first place. In the
championship Miss E. Pickett again proved her excellence as a
swimmer and she also secured premier honours in the blindfold
race, which was perhaps the most entertaining number on the whole
programme. The prizes were distributed by the president of the
club, Miss Hough.

Writing of the Trunk Exchange reminds us that it now owes
allegiance to a new ruler. Mr. White, who has taken charge since

Mr. Dobson was loaned to the Secretary's Office, has now gone
to London Wall, whilst Mr. Mantle comes to the Trunk Exchange.
The staff of the latter exchange presented Mr. White with a very
handsome silver rose bowl and he also received a case of pipes from
the supervisors of the " Central." We haven't heard yet what
gift Mr. Mantle has had to find a home for, but it seems clear that
if an exchange manager can only have the sphere of his operations
varied sufficiently often he can furnish his home on a system even
more simple that that of the best advertised firms.

The Carter Lane Refreshment Club has undergone a metamor-
phosis and seems likely to appear as " something new and strange."
Mr .White resigned the chairmanship some time ago and his place
has been taken by Mr. P. W. Coleman, who is to have the assistance,
we understand, of a lady secretary. The post of secretary is
certainly an arduous one and Mr. Kennedy who has filled it for some
years deserves well of the club members, for he secured a useful
reserve fund under war conditions—not an easy task to accomplish.

The opening mooting of the London Telephonists Society is
now a thing of the past. It took the form of a conversazione, and
it would almost appear that, the entente notwithstanding, the title
of the gathermg had proved too much for those to whom the
Zeppelins cause no fear. The attendance was poor, but the fare
was excellent. The musical arrangements were in the hands of
Mr. E. H. Pounds, which to the well-instructed means that they
were of the highest order possible. It has been said that pounds,
shillings and pence can alwpys secure the high-water mark of talent,
but here Pounds seem to bo able to do without the assistance of
the others. The refreshments were also extremely good, and the
members owe a deep debt of gratitude to Mrs. Twyford and her
helpers who provided such a feast of good things and cheerfully
waited on each and everyone present. The president, Mr. Stuart
Jones, made a happy little speech and the gathering proved, for
those who were wise enough to go, a thoroughly enjoyable evening.
We hope that the later meetings will be better attended. A moon-
light night has been ordered in each instance and rain forbidden—
what more could be done !

LIEUTENANT GREELY AND HIS PATENT
INSULATOR.

A GOOD story is told in the Telegraph and Telephone Age, of
the experiences of the late General A. W. Greely, at one time chief
of the signal corps, U.S.A., with a patent telegraph insulator.

Lieutenant Greely—he was plain lieutenant then—went
to Texas in November, 1875, to build a telegraph line to San
Antonio from Fort Brown. He had an insulator which he and
other experts had gotten up in Washington especially for this line.
It consisted of a well-lacquered sheet-iron cap over a dry wood
screw and had the general appearance, when in position, of a
tomato can on the end of a broomstick.

The line was built 400 miles and for two weeks or a month
worked like a dream. Suddenly warm weather set in, and when
warm weather strikes lower Rio Grande it takes hold for keeps.
The thermometer crawled up to 100, and after several weeks of
this spell the line began to get mysterious kinks in it. There
was trouble somewhere and plenty of it. The line was not down,
but it seemed to have its grip on all through messages. San
Antonio had to do all its business with Port Brown by relaying
at Laredo. In a few days Laredo could only telegraph as far as
Ringgold Barracks, south, or to Fort Clark, north, and through
messages from San Antonio to Fort Brown had to stop off three
times en route for a rest.

At the end of the week, the trouble was worse, and Lieutenant
Greely sent couriers galloping down the whole circuit. They
could not find a place where the wire was down or in contact with
trees or with anything else, but they reported something queer
with the " insulators." Lieutenant Greely was wild with indignant
surprise. The idea of an insulator going wrong which had been
concocted in Washington especially for Texas J
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GELL MOTOR-DRIVEN
WHEATSTONE MORSE TRANSMITTER

Supplied to any suitable voltage {or D.C. or A.C.
Steady running , wide, range of speeds, firm contacts.

MANUFACTURERS OF

Landline, Cable and Wireless Telegraphic Apparatus.
R E G I S T E R E D OFFICES ;

Gell Telegraphic Appliances Syndicate,
Sardinia House, !'Tn-

Sardinia Street,
Kmgswuy, W.C.

Telephone: llolborn HSW.

WORKS
Gell Telegraphic Appliances Syndicate

Pine ('.rove Works, Jj'J1J)-
Toilingtoii Park,

Telephone: \ortlt DM. London, N.
Telegnuiix: t( f-icllht*, London."
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TONS of SHEET, ROD and TUBING in London
Stock in various Qualities and numerous Sizes.

EBONITE-VULCANITE owing to its special nature,
can only be made successfully after many years of experience.

We have been manufacturing this Material for
OVER 60 YEARS.

AMERICAN HARD RUBBER CO.,
13a, FORE STREET, LONDON, E.C.

" EBONISETH, LONDON. " CENTRAT. 12754
fleeirl Offir-e: 9 -13, MERCER STREET, NEW YORK, U.S.A.

Factories: Akron, Ohio. llutlor. New Jeixey, College I'oint, New York.

I
I
I

Braided and
Twisted Wires,

Bare Copper Strand
and Flexibles of any

construction, Wire Ropes and
Cords, down to the finest sizes, in

Galvanized Steel, Phosphor Bronze, Sic.

=C3D

Electric
Gables
Insulated with
Impregnated Paper,
Vulcanised Bitumen,
Vulcanised Rubber,
Paper and Dry Air.

Suitable for
Lighting,
Power,
Telephony,
Telegraphy, &c.

THE UNION CABLE CO. LTD.,
Talaerams: "CABLEWELU DAGCNHAM."
Telaphono: RAIN HAM 25 & 26. DAQENHAM DOCK ESSEX.
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A Real Boon to the Busy Housewife
THE

NEW RUSTLESS
CUTLERY.
Knives made of this special rustless
steel never nist, not even under
the influence of powerful acids.
Nothing wears away ordinary

.knives so quickly as
constant cleaning, but
Rustless Cutlery does
not require clean-
ing and is thus
practically
everlasting.

Makes a
Charming

and Useful
Wedding Gift

Not only is this
British Rustless Cutlery

labour-saving and lasting,
liut it is also economical,

for it can he bought for nearly
the same price as ordinary

knives. It therefore makes a
special appeal to the thrifty at the

present time.

Per halt doz
Fine-grained Imitation Ivory Handles,

Table Knives 17 6
Do. Do. Cheese ,, 15,-

Fine Quality Real Ivory Handles,
" Table Knives £ 1 1 0 0

Do. Do. Cheese „ £ 1 3 6

Other patterns in stock. SEND FOR ILLUSTRATED PRICE LIST

Special Terms to all Postal Employees.

fl20.LUDGATEHILL;
'Near St. Paul's Cathedral.

f 56. CHEAPS IDE.
Next Bow Church.

CARE T°H
F
E EYES.

THE EASTERN OPTICAL CO.
(Principal - M. SAMMES).

2, 3, & 5, Workman's Hall Buildings, Romford Rd., Stratford, E.
Telephone: 177 STRATFORD.

HOURS OF ATTENDANCE: 1O.3O A,M. TO 8 P.M. THURSDAYS, 10.3O A.M. TO 1 P.M.

City Depot.—1S2, 154, and 156, CITY ROAB.
(Adjoining Moorfields Eye Hospital}. Telephone: 1309 LONDON WALL.

HOURS OF ATTENDANCE : 9 A.M. TO 8 P.M. SATURDAYS, 9 A.M. TO 1 P.M,

Clapham Depot.—96, ST. JOHN'S ROAD, CLAPHAM JUNCTION.
Telephone; 3033 BATTBRSEA.

HOURS OF ATTENDANCE: 9.3O A.M. TO 8 P.M. WEDNESDAYS, 9.3O A.M. TO 1 P.M.

Ophthalmic Opticians by Appointment to
Hospitals, Doctors, Public Institutions, &c.
MAKERS TO:—The London County Council; The Metropolitan Hospital Sunday Fund,

Mansion House, E.C.; The Salvation Army; and numerous other Institutions, London
and Provincial.

LOCAL APPOINTMENTS:—The West Ham and Eastern General Hospital; The West
Ham, East Ham, Leyton and Leytonstone School Children's Hospital Fund; West Ham
Guardian; West Ham and East Ham Education Committees; The Infant Orphan
Asylum, Wanstead; Mansfield House Settlement, &c.

AS TO OUR ABILITIES WE REFER You TO OUR APPOINTMENTS.
The Glasses we supply to Hospital Patients are the best modern
Science can produce, and in no case exceed 3/6, in Steel Frames.

ARTIFICIAL EYES FITTED FROM STOCK OR MADE TO ORDER 3s. 60. No EXTRAS.

SPECIAL TARIFF TO CIVIL SERVANTS.
PER PAIR

Spectacles or Pince-nez in steel or solid nickel frames, with sphere s. d.
or compound Lenses 36

Spectacles or Pince-nez with sphere or compound lenses in 10-year
gold-filled frames 76

MADE TO OCULISTS' OR HOSPITAL PRESCRIPTION INCLUDING A GOOD SERVICEABLE CASE,
WE HAVE ALWAYS IN ATTENDANCE A FULLY QUALIFIED REFRACTIONIST TO TEST AND

ADVISE YOU, FREE OF CHARGE.

VOLUME IV.

CONSTRUCTION
OF

AERIAL LINES
By A. V. ABBOTT.

(Formerly Chief Engineer, Chicago Telephone Co.)

259 pages, 5 X 8, 143 Illustrations. Price 6/3 net.

CHAPTER I.—Introduction. II.—The Loaded Line. III.—Routes and Rights
of Way. IV.—Poles. V.—Stresses and Strength of Poles. VI.—Wire Supports
and Wire. VII.—Distribution. VIII.—The Cost of Aerial Lines. IX.—Disturb-
ances on Telephone Lines. X.—Specification for the Construction of Aerial Lines.

OTHER USEFUL VOLUMES ARE

Transmission Line Construction
By R. A. Ll'NDQUisx. 300 pages. Price 12/6 net.

Overhead Electric Power Transmission
By A. STILL. 300 pages. I rice 12/6 net.

Transformer Practice
By W. T. TAYLOR. 280 pages. Price 10/6 net.

W R I T E FOR OUR TT CATALOGUE.

HILL PUBLISHING CO. LTD.
6 & 8, BOUVERIE STREET, LONDON, E.C,

CIVIL SERVICE

Share Purchase and Investment Society, Ltd.
ESTABLISHED 1885.

Regittered under the Industrial and Provident Societies' Act, 1876.

143. QUEEN VICTORIA STREET, LONDON, E.C.

This Society offers facilities for purchasing or mortgaging Shares in the Civil Service
Supply Association and other Stocks, Shares and Securities, by means of Advances

repayable by monthly instalments at the following rates for each £10 advanced.
ADVANCES MADE ON LIFE POLICIES.

Monthly Rate of Repayment (Principal & interest included) for each £10 advanced.
1 Year. 2 Years. 3 Years. 5 Years. 7 Years. 10 Years.

77s. 5d. 9s. Id 6s. 3d. 4s. Id. 3s.Td. 2s. 5d.
Stocks and Shares bought or sold through the agency of this Society.

Full particulars may be obtained of the SECRETARY.
The amount advanced since the commencement of the Society

exceeds the sum of £600,000.

When your Safety Razor pulls
Don't throw away the old blades ; pack them up
and send them to us, and we will re-grind and
re-set them and return them to you post free, and
charge you only ONE SHILLING per doz. blades.

EMPIRE RAZORALITIES
(Dept. T.J.)

16 LIVERPOOL STREET ARCADE, LONDON, E.C.
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Still the telegraph line was not working any better as a telegraph
line than as a fish line, or a clothes line, so he borrowed a
mule from a quartermaster and started out to investigate. He
came back in light marching order that evening with a sad secret
in his heart, several lumps on his countenance, and minus the
wayward army mule.

The simple truth was that the Texas hornets, which are
lazy beasts, thought the new insulators were a shelter kindly
provided by the Government for their special use. So they had
gone to work and filled every blessed one of them from San Antonio
down with mud, sour honey and general cussedness, and the line
was literally 400 miles of Hades in active eruption. Lieutenant
Greely wrote to Washington experts, who promptly got a new
breed of insulators, solid as a brick and burglar proof. They were
shipped and Lieutenant Greely induced a gang of unsuspecting
linemen to sign a cast-iron contract to take the old insulators
off.

The "repairing"' party left Fort Brown on April 10. By
this time the hornets had raised an uproarious family in each
insulator, and the first lineman who shinned up to serve the writ
of ejectment got a dose of trouble that made his hair curl. In
his haste down, he let the pole slip up through his hands, burning
them, besides taking all the buttons off his clothes. The way
the hornets expressed their opinion of signal service hospitality
was sinful. It cost 46 able-bodied men. nineteen barrels of bread
poultice, and a cask of refined arnica to " repair " the first eight
miles, and then operations ceased.

When the linemen got so they could see well enough out of
one eye to shoot, they went gunning for Lieutenant Greely, but
he had already fled the State in a blue fog, and the next thing
heard of him was that he had barricaded himself somewhere in
the neighbourhood of the North Pole.

The line remained in an inactive and war-like status until
winter, and telegrams were forwarded by the aid of a slow but
persevering mule. After the first blizzard had calmed the hornet
families into solid lumps, the contractor resumed his labours and
recouped his loss by shipping the insulators to Baltimore for canning
clams, and seven dozen crates of assorted stings to England for
sale as sewing machine needles.

CORRESPONDENCE.

"GERMAN TELEGRAPHIC BLUFF."
TO THE EDITOR OP THE " TELEOBAPH AND TELEPHONE JOTJRSAL."

THERE is a fallacy knoA'n to logicians as " ignoratio elenchi " which
Mr. Murray, in his desire to prejudice the issue, has not hesitated to make
use of against me simply because I ventured very briefly to criticise one or
two inaccuracies in M. Fournier's article. Indeed the letter is a petty
argumsntum ad hominem which leaves me quite cold. Mr. Murray's historic
data are not very convincing. If he had quoted chapter and verse from
the De Augmentis Scientiarum so that one might have verified the reference,
the assertion that Francis Bacon invented the five-unit theory would have
carried more weight; meanwhile it lacks confirmation. Again, Whitehouse
may have been the source of M. Baudot's inspiration ; there is Mr. Murray's
bald statement in support of it, but I am sceptical about his being a scientist
of the first class. May I invite Mr. Murray to peruse a monograph on Lord
Kelvin which appeared in the Post Office Electrical Engineers' Journal for
July 1912 (Vol. V, Part II). In this article a reference is made to Whitehouse
and his connexion with the laying in 1856 of the Atlantic cable, which turned
out so unfortunately. Now for my authority, which is perforce second-hand ;
nevertheless I can quote the actual words which appear to support my con-
tention that the Gauss and Weber theories were the source whence Baudot
got his governing principles.

The Controller of the Central Telegraph Office, Paris, said in 1907 that
" Baudot in 1872 first interested himself in the improvement of the telegraphs,
his endeavour being to combine the advantages of a printing system, like the
Hughes, with those of a multiplex system, such as the Meyer, both of which
systems had just been brought into use, and to this end he adopted the code
of Gauss and Weber which utilised five currents made up of positives and
negatives for each letter." I am content to leave the matter at that.

J. B.

DEATH OF CAPTAIN C. S. WOLSTENHOLME.
WE deeply regret to record the death of Capt. C. S. Wolsten-

holme in an attack on the German positions on July 1!). Capt.
Wolstenholme, who was Assistant Superintending Engineer of
the North-Eastern District, was on the outbreak of war gazetted
lieutenant in the 12th Durham Light Infantry and promoted
to a captaincy after a few months' service. Capt. WTolstenholme
will be remembered by many of our readers as District Manager
at Canterbury and Chief Engineer at Liverpool under the National
Telephone Company's regime.

TELEPHONE HEROINES.
THE telephonist has not loomed large in the public eye as a

war worker, yet it is fair (writes a correspondent) that she should
be recognised as such. A military friend of mine happened to be
in a provincial theatre the other night when the manager came
before the curtain and stated that certain persons whose names
he read were " wanted immediately." A number of girls quietly
slipped out, and my friend learnt, on inquiry, that they were
telephonists recalled to duty on account of an impending air raid.
An hour or so later the bombs were falling. I am told that the way
these girls stick to their posts and " carry on" through the most
nerve-racking conditions has elicited high praise from Lord French,
who says that their conduct has materially assisted the efficiency
of the defence arrangements.—South Wales Echo.

ON the
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PERSONALIA.

NEWS OF THE STAFF.

LONDON TRAFFIC SERVICE.
Transfers—

Miss A. M. WHITE, Assistant (Supervisor, Class II, has been transferred
from Horjisey to City Exchange.

Miss L. L. CLEAVE, Assistant Supervisor, Class II, of City Exchange,
has been transfer] ed to the Military Aeronautic Department, Adastral House.

Miss A. E. C. JVDD, Assistant Supervisor, Class II, of Stratford Exchange,
has Irecn transferred to East Ham.

Miss W. M. LEE has been transferred from North Exchange to Holborn,
Miss Rows lias been transferred from North Exchange to City.
Miss M. BRUCE lifts been, transferred from North Exchange to City.
Miss D. POPE, of Avenue, lias been transferred to the Trunk Exchange.
Miss J. BUDDEN, of Avenue Exchange, has been transferred to Victoria.
Miss M. BOWERBANK, of Avenue, has been transferred to Victoria.
Miss E. KASSELL, of Avenue, has been transferred to the Trunk Exchange.
Miss E. G. RICHARDS, of Avenue, has been transferred to the Trunk

Exchange.
Miss D. II. BRUBACK lias been transferred from Sydenham to No .v

Cross Exchange, and was presented with a wrist watch from the staff.

Resignations—
Miss J. HOLLOWAY, Assistant Supervisor, Class II, of the Trunk Exchange,

has ictiied from the Service.
Miss K. HENN, Assistant Supervisor, Class II, o{ East Ham Exchange,

lias resigned in vie.v of her approaching marriage and wa.s presented with a
silver cruet.

Miss M. KENNEDY, of North Exchange, has resigned to be married and
was presented with several useful gifts, including a set of oak trays and a
pair of silver salt cellars and spoons.

Miss I. G. TAYLOR, of Croydon Exchange, has resigned on account
of her approaching marriage;

Miss BEATRICE E. CHAPMAN, of the Trunk Exchange, resigned on
Sept. C in vies' of her approaching marriage. She was presented with several
useful gifts by various colleagues ; and by the staff with a silver tea service.

Miss E. FEARON, of the Trunk Exchange, has resigned on account of
her approaching marriage. The staff's gift has not yet been presented.

Miss AMY DE LA MURDOCH, of the Trunk Exchange, has resigned in vre~.v
of her approaching marriage and was presented with numerous gifts, including
a sih er tea service from the staff.

Miss MAUD EMMINS, of Trunks, has resigned.
Miss KATHLEEN BOYLE, of Trunks, has resigned.
Miss B. STEPHENS, of Avenue Exchange, has resigned.
Miss L. ERRINGTON, of Avenue Exchange, has resigned in vie.v of her

approaching marriage.
Miss N. ADAMS, of Avenue Exchange, lias resigned to be married.
Miss H. FENTON, of Avenue Exchange, has resigned.
Miss E. GRIFFITH, of Avenue Exchange, has resigned.
Miss E. WILLMOTT, of Avenue Exchange, has resigned.
Miss I. H. NASH, of Mayfair Exchange, has resigned.
Miss FLORENCE M. BEIDLE, of London Wall Exchange, has resigned.
Miss GLADYS NEILD, of London Wall, has resigned on account of her

approaching marriage and was presented with several useful gifts, including
a dinner service from the staff.

Miss ELSIE M. CAWSTON, of London Wall Exchange, has resigned.
Miss I. SIMPSON, of Paddington, was presented with a tea service and a

pickle jar on her resignation with a vie.v to marriage.
Miss M. V. R. COLLINS, of Paddington Exchange, has resigned.
Miss JANE ELIZABETH GWYNN, of Wimbledon Exchange, has resigned

on account of her approaching marriage and was presented by her colleagues
with a case of dessert knives.

Miss ELSIE SAWTELL, on resigning to be married, was presented with a
case of silver tea knives by her colleagues at Wimbledon Exchange.

Miss EDITH SHELLEY, of Wimbledon Exchange, has resigned in vie.v of
her approaching marriage and was presented with a set of fish knives and
forks and other useful gifts.

Miss E. J. KEEVIL, of Hop Exchange, has resigned on account of her
approaching marriage.

Miss L. E. JORDAN, of Hop Exchange, has resigned.
Miss S. H. JONES, of Battersea Exchange, has resigned to be married.
Miss D. JONKS, of Holborn Exchange, has resigned in viey of her

approaching marriage and was presented with a set of tea knives by the staff.
Miss M. BTJBNS, of Woolwich Exchange, has resigned to be married

and was presented with a dinner service and numerous other gifts.
Miss A. L. HAYDEN, of City Exchange, has resigned in view of her

approaching marriage and was presented with tea knives, a butter dish a?id
vases.

Miss G. J. KISS.VER, of City Exchange, has resigned. She was presontod
with several useful gifts, including a silver cake basket.

Miss E. BURNETT, of Romford Exchange, has resigned.

PROVINCIAL STAFF.
Mr. A. ROBERTS, Chief Clerk, District Manager's Office, St. Albans,

who has been transferred to the District Manager's Office at Chester in a
similar capacity, was the recipient of several useful presents from the
St. Albans staff as a small token of their esteem. Mr. Roberts carries with
him the sincere good wishes of all those with whom he has been associated
in his late district.

Mr. W. H. MEAKING, Chief Clerk, Chester District Manager's Office, has
been promoted to be Chief Clerk, Scotland S. W. District. The promotion
dates from Oct. 1. The District Manager presented Mr. Meaking on behalf
of himself and the staff w i t h a case of fish knives and forks, silver cigarette
case, fountain pen and pipes.

Miss S. ROSSER, Assistant Supervisor, Class I, Swansea Central Exchange,
has resigned to be married and w as presented by the staff with a case of
cutlery.

Miss D. G. C. GEOGHEGAN, Telephonist, Swansea Central Exchange,
has resigned to be married and was presented by the staff with a silver
cake stand.

WAR SAVINGS ASSOCIATIONS IN THE
LONDON TELEPHONE SERVICE.

REFERENCE has already been made in the London Telephone Service
Notes in previous issues of this journal to tho formation of War Saving,-*
Associations in tho London Telephone Service, and it is hoped that the
following information showing the great success of the schemes will be o£
interest to other offices, the staff of which may be contemplating the formation
of similar associations.

Two War Savings Associations have been established, one in connexion
with the purchase of Exchequer Bonds and the other for the purchase of
War Savings Certificates,

The association for the purchase of Exchequer Bonds has 69 members,
the total contributions amount to £61 a month from the staff paid monthly,
and £3 a week from the staff paid weekly. The whole of the weekly
subscriptions and £58 of the monthly subscriptions are collected by means
of deductions from salaries. The total value of the Exchequer Bonds which
are being subscribed for is £760.

Previous to the issue of the Post Office Circular No. 2,288 of April 11
last, in which attention was drawn to the model schemes for War Savings
instituted by the National Committee, an effort had been made, with a certain
amount of success, to induce the staff of the Department to contribute to
War Funds by purchasing War Savings Certificates by means of sixpenny
stamps fixed to the usual green cards. The amount collected by this
arrangement in about six weeks was approximately £360.

Oa the receipt of the Post Office circular referred to, the National Committee
were communicated with and, after full consideration, it was arranged to adopt
a scheme (No. 5) which had recently been introduced by the Committee.
This scheme does not involve deduction from salaries, and has the distinct
advantage of reducing to a minimum the amount of clerical work at the
headquarters of the association. The main principle is the purchase of
coupons at 6d each from collectors who have been appointed in this
office and in each exchange. The money paid in each week for tho coupons
is forwarded to the secretary of the association and War Savings Certificates
are purchased. The certificates are allotted to the members as they complete
their cards by purchasing 31 coupons.

The National Committee were good enough to agree to the scheme
for the purchase of sixpenny stamps being amalgamated with the new
London Telephone Service Association and arranged to supply War Savings
Certificates equal in value to the total number of sixpenny stamps already
purchased by the staff.

In order to bring the necessity for saving in the present crisis prominently
before the notice of the staff arrangements were made for lectures to be given
in the Controller's Office and in the larger exchanges by lecturers from the
National Committee. Altogether 72 lectures were given and were much
appreciated by the staff.

The new association commenced work on June 14, and up to the present
the monthly results have been as follows : — •

No. of coupons -, .
sold (including No. of ce^ficates

Month. those exchanged certificates t-1"-»r h

June ............ 30,525 950 62
July (5 weeks) ... ... 38,245 1,241 679
August (4 weeks) ...... 33,774 1,102 739
September (4 weeks) ... ,38,364 1,219 1,057

The number o£ members of this association is approximately 3,500.

Printed by A. P. BLUNDELL, TAYLOR & Co., 171-173, Upper Thames Street, London, E.G., and published by the EDITING COMMITTEE
(JOHN LEE and J. W. WISSENDEN), General Post Office North, London, E.C.
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Important to Telephonists.

Your Civil Service interests need safe-
guarding. The only Society officially
recognised which can safeguard your
interests, improve your conditions,
increase your wages, and protect you

in all official troubles, is the

Postal & Telegraph
Clerks' Association

This is the ONLY Trade Union catering
for Telephonists.

Tiiere is no entrance fee, and the
subscription is a nominal one.

Full particulars from the Organising Secretary :
Mr. F. T. RICHARDSON, 10, Fair field Street, Liverpool,

or the Woman Organiser:
Miss E. H. HOWSE, 111, Plymouth Grove, Manchester.

Why pay big prices for
Foreign Cigars?

SPECIAL OFFER
OF

HIGH -CLASS

CIGARS
AT MODERATE PRICES.

EL ECUADOR
BRAND.

BRITISH CIGARS made from the
finest tobacco grown.

El Ecuador Royals - - 50/- per 100.
,, ,, Conchas - - 42/- ,, ,,
,, ,, Glpriosos - - 32/6 ,, ,,
,, ,, Princessas - 26/- ,, ,,

All packed in boxes of 50. Any quanti ty sent carriage paid.

TO l N T R < > J J i ; C K Diir Cigars lo readers of the T. S T. J
\ve are making up small Sample Boxes, one of which
\\ i l l be sent carriage paid on receipt of I ' .O. for 2/9.

A. Box containing 5 ROYALS.
B. „ „ 6 CONCHAS.
C. „ ,. 8 GLORIOSOS.

]\'hen ot'tlcnn^, plcusc yK'c iiccHnttc Jcsenptioii
You will be pleased both as to quality and price.

JAMES F. SNOW & CO.
SARACEN HOUSE, SNOW HILL, LONDON, E.C.

LastttJord THE UPSIDE-
DOWN PIPE.

tni."

Why not club to-
gether! send for
a doz3n. 25 per
cent, discount off
for this quantity.

Illustration,
showing that it looks

just like an ordinary pipe
also section.

If you haven't joined the

REAL PIPE-JOY
Brigade of Smokers

IT DOUBLES YOUR PLEASURE
G K e s you the f u l l un? | in i l c . l f r a « r , i n r e of t h e tobacco and srurs a
ip i a r t e r of i t : smokes p ' t f . c t l v i n r a in and w i n d ; no hot a^u s in your
e y t s ; pos i t i vdy b a n i s h r s • ' i n i r e " ; ev, rv s h r e d o f i h c to l iacro i,
e n j o y e d docs not r equ i r e c o n s t a n t re l i^h t in i , ' , e \ t n i t l wet and \ v j n d y
wea the r , or c l e a n i n g . Pin a P O or c l i e i i u i : to i h i > a d v e r t i s e m e n t . Yon
take no risk becaus,- satisfaction is guaranteed or m o n e y r e f u n d e d .
Made front selected French briar " Popular " Grade, 3 6 ; S i lvp r -
in one piece, no loose parts to moun ted . 4 6 ; Guaran teed
Set out of order . Sent by in- Q u a l i t y , f i ne s t French br ia r . 6 -;
stired post. S i lve r -moun ted 7 .6 .

T, A. WYSE. 6, GERRARD MANSIONS,
22, GERRARD STREET'-: LONDON, W.

\OPEN AN ACCOUNT

iFurs, Fur Coat
Coat and Skirt,
Dainty Frock, Blouses,
Underwear, Raincoat
or Mac, Shoes, &c., &c.
wri te for a .MODI'; BOOK
and fu l l details of our
" Times" System, 5/-
monthly, quite p r iva te
and cuntideiiiial.
Sal isfact ion guaran teed
and most tiling.-, are sent
on free approval .

SPECIAL TERMS
to Telephone and
Post Office Staff.

CRICHTONS Ltd.
DUUl' L;.S A CARD
NOW, Oil CALLMANUFACTURING FURRIERS

AND LADIES' TAILORS,
14, CRICHTON HOUSE, DEVONSHIRE SQUARE, CITY, E.C.

(One minute Irom Liverpool Street Station )
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WHERE TO STAY.
T^ ASTBOURNE.—•" Polytechnic " Boarding House. Recommended
-*—^ bv" Polytechnic," Repeat St. .since 1894. A comfortable holiday home.
Liboral table. v ' JY"msfrom 2;"s. w'Uly.—Mrs Edwards, 109-111, Tid-swell Rd.

1̂  ASTBOURNE. liev. E. W. Moore, Rev. R, E. Gillie reeom-
-'-•^ mend r> anrl 4. Queen's Gardens. Board residence. Restful sur-
roundings. Balconies overlooking sen, and pier. Central. 2;".t. M. to 42s.
weekly. Misses Yolland and fialway.

T^DINBURGH.—Board for Visitors, day or week.—Misses Carter,
J-^ 6, Hoivo Street.

TLKLEY.—" Wharfedale Mount." Apartments or Board. Good
-^- position. Homely a d comfortable Lovely views. Baths. &c.
Terms moderate and iivlu ive—M A. Ward.

F LANDUDNO.—Carfax Boarding Establishment, Carmen Sylva
-^ Road. Olosotosea. Good cooking. Terms moderate.--Misses Harrison

T ONDON, HYDE PARK.—4 minutes'walk therefrom and 7 from
*-^ Kensington Gardens. Absolutely ideal situation for amusements—

business—shopping. Comfortably furnished bedrooms from 7s. Orf. to
21s. weekly. Breakfasts if desired 9J. Best provisions only, no ma-gavine.
Penny bus to Oxford Circus. No gratuities, no extras.—Apply, 32, ,South-
wick Street. Cambridge Torrae<\ Hvde Park. London. W.

''VISITORS TO LONDON/'

TRANTER'S TEMPERANCE HOTEL,
6, 7, 8 & 9, Bridgewater Square, Barbican, E.C.

MOST CENTRAL FOE BUSINESS OR PLEASURE.
2 minutes' walk from Aldersgate Street Railway Station; 7 minutes' walk
from St. Paid's Cathedral and G.P.O. Very convenient for Shopping Centres,
Amusements, and all Places of Interest. Terms : Bedroom, Breakfast, and
Attendance, from 4s. Other meals optional. Tea, from Is. to is. 9d. Electric
Light. Night Porter. Established 1859. Telegrams: " Healthiest, London."
'Phone : Central 959. Write for " How to Spend a Week in London," with
Tariff and Testimonials Free. Quiet, Home-like, and Comfortable. This
Old-established Hotel is again under the Management of

G. T. S. TRANTER, Proprietor.

H A S T I N G S
AN AUTUMN RESORT.

HOLIDAY HOME for LADIES
For Particulars and Terms apply to the Hon. See. :

Mr. THOS. HUME,
The Sunday School Union,

56, Old Bailey, London, E.C.

The Handmaidens
of Progress
are knowledge and enltniv. F i t yourself for the next step,
and those beyond, in your avoef t t 'on by developing those
talents which help along your chances of progress. Develop
your personal'ty. widen your vocabulary, increase your
general knowledge, cult'vate the niceties of speech and
writing. All these thinss make for success in life, not only
by the advancement Ihey bring but also the lead they give
the'r possessor in social circles.

The following books arc splendid helps to achievement,
or ftiiy will be sen! free on approval, and payment canAll

be
1

9
10

It

12

13

made by half-crown monthly instalments.
Talks on Talking. Prof. (i. Kleiner. T h i s n e . v and excellent

hook aims a.t u n f o l d i n g t h e secrets of natural cultured
converse! ion ; a f r i end of t r u e f a i th fu l tLOSs to tho con-
versationalist in leisure-it social hours, a very present
help in teaching crisp business st .'le. Nineteen chapters

English Grammar Simplified: Its Study made liasr. For
quick reference and author i ta t ive decision, this book's
remarkable simplicits" of language and its pltun common
sense wi l l w i n admiration and eomni'Uid respect...

Conversation: What to Say and Ho.v t < > Say it. Ho.v
to cultivate self-possession and bright conversation.
Sho'.vs ho v the tactful talk which .succeeds in a drawing -
room \\ill also give1 a man a subtle po. \or in business

Languages. French, I t a l i a n , Spanish. German. .Marvellous
common sense method. Ten minute lessons. Kilieient
fluency in ten \\eeks. O r i g i n a l l y £5 ;".<(. State la.ngnage.
Offered at,

A few soiled sets
Perseverance. Ho.v to acquire or s trengthen tlii .s splendid

asset in life. By H. Bcsser
How to Develop Power and Personality. Helps you to

attain the Personality that wins, compels and succeeds
net

The New Desk Standard Dictionary. A comprehensive abridg-
ment, speciallv suited for office and study, of the famous
Standard Dictionary of the English Language. Magnifi-
cently illustrated, w i t h 1.200 pictures, diagrams and
maps. There are 80,000 defined words a.nd terms,
(i.OOO graded synonyms, ful l ta l l ies of antonyms,
prepositions, etc. ... . . . . . - . . . . net
.Leather gilt . . .

Comprehensive Standard Dictionary, a smiller e d i t i o n .
Demy Svo. f>:>,'! pp.

Concise Standard Dictionary, l i imo. 480 pp
„ ,, ., in leather

Assimilative Memory : The Key to a Perfect Memory.
By Prof. Alphonso A. Loisetto. An Analytical and
easily acquired System for ^Memorising by Nature's
Ovrn Method. Invaluable for Speakers and Students.
Originallv £5 .'i*. 8vo. 170 pp. ... ... net

Opportunities. Ho.v to make the most of your l i f e ; how
to recognise and sei^e opportunities. A po\verful
helper to progress. By L. Charley

Timidity. What it is and ho.v to overcome it. A fine
tonic lo character development

3 6

3 6

4 0

16
10

3 0

5 0

7
21

4
2
4

10 6

Send Two Stamps for new book, "WARWORDS,"
32 pp., all about the War. Profusely illustrated.

FORM FOR GRATIS EXAMINATION.
Messrs. FUNK & WAGNALLS COMPANY,

134 Salisbury Square, London, E.C.
GENTLEMEN",—Please forward to me, carriage paid, the books

numbered as f ollo-,\ s
]f approved .1 agree lo pay you 2s, 61. within eight days, and
2s. 61. each successive month until the total amount for books
ordered is paid. Otherwise I will return books within three
days. Postage extra in all cases.

NAME

AircRE.ss

DATE. T.T.J.

Please mention "TELEGRAPH AND TELEPHONE JOURNAL" when replying to Advertisements.
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SOME APPREHENSIONS AND A MORAL.—II.

l > v J O H N \JV:K.

NOT a l l t h e apprehensions are art iculated. Some belong to
the realm of unspoken fear, and these are the most real. They
are unformed in word, largely because those who hold them in
their minds are unaware that others hold them also. Among
these apprehensions is predominantly the fear lest the increased
importance which is being attached to education and training in
the world outside should not be recognised within the Service.
This apprehension is worlds apart from the Victorian theory that
education is a means either to higher remuneration or to more
genteel work. Rather it is an apprehension lest the value of
education in broadening not only our minds but our sympathies
should be overlooked.

The State took over the telegraphs coincidentlv with the
passing of the Education Act. .From 1870 onwards the charac-
teristic of primary education in this countrv was that it led to
what was called "white-handed" work. The "clerk class"
became the desirable calling and so it happened that the " telegraph
clerk " was a Jittle offended when he became a " telegraphist,"
a sensitiveness which to-day is difficult to understand. But he
was not alone in this veneration of the clerkly function since the
authorities showed their esteem also by attaching to what is now
the " overseer " the title of " clerk." paralleled, oddly enough,
by the title of " supervisor " in the ease of women. This emphasis
upon the industrial value of the art of writing was made even more
definite at one period when " writers " were added to the staff.
and looking batik over the long years one is puzzled to say whether
the " writers," who were not skilled telegraphists, looked clown upon
the telegraphists or the telegraphists looked down upon the
" writers." !

The " clerkly " tendency reached its zenith. 1 think, in 1885.
when there was a great influx of young men and young women
with educational attainments of a higher order, significant of the
advance of educational methods. From that date, I imagine it
is true to say, " craft " consciousness began. The body of tele-
graphists ceased to look upon their inclusion in the general body
of " clerks " as their social privilege, and they began to recognise
their art of telegraphing and their science of telegraphy as making
up a " craft " which placed them apart. It was natural, therefore,
that the further evolution, side by side with the evolution of the class-
consciousness of other " crafts," should bring them into the main

stream of " craft consciousness and that—not, I think, without
some hesitation—they should take their place in that so-called
labour movement which seems destined to achieve results which
none of us dared to expect a few years ago. But it is of even more
value than this rough estimate would indicate. They have been
something of the nature of an. aristocracy in this movement ; and
that sense of aristocracy has not failed to excite some indications
of envy. Yet he would be blind to the underlying importance of
the movement who did not recognise that the postal representa-
tives made a contribution to it which had its special foresight and
its special insight.

At the moment the emphasis which our brethren place upon
education is the outstanding characteristic. I do not think that
we quite rea'ise the worth of the Workers' Educational Association
or the significance of the articles in the Service journals which take
a wide outlook on the world of industry and social relations. Now
and again we see protests against the latter tendency, but I think
that when the history of labour aspirations comes to be written
the essential truth will be laid bare, and that essential truth is
that whatever individual opinions may have been expressed on
social or economic theory, whatever momentary irritations may
have been articulated, whatever misunderstandings (and they have
been many) may have arisen, the fact remains that in the cultiva-
tion of that spirit of craft-fellowship, which now we see to be
essential in the construction of a new social state, the deliberate
association of the postal representatives with the representatives
of other crafts has exercised a special influence. For that reason—
and for other reasons—I think that in the wider realm of social
reconstruction which we are facing it is an imperative duty to
consider in what we can develop our own fellowship, so that our
Service might be. if that honour is permitted to us. something of
the nature of a leader in the adoption of a new industrial
relationship.

One cannot refer to education without touching upon two
other aspects. The technical examination, as it stands, is our
one tribute to training and mental equipment. My greatest
official disappointment is that I never could persuade anybody
that an examination of a wider inclusiveness would be an advantage.
I should like it to be threefold, (a) technical, (b) the economics of
industry as affected by communications, (c) English telegraph
(or telephone) practice. There are different typos of mind amongst
us and I should like to see the examination provide for those
different types of mind and,"at the same time, take from us a little
of that parochialism which is our chief defect. I do not see why
telegraph or telephone practice should not cover all our methods
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of applying telegraph and telephone science to public needs. 1
feel sure that an examination which would give alternatives would
be fairer as a criterion of promotion than an examination which
discovers only those qualifications which belong in the highest
degree to the engineers.

The second aspect is that there is an education \vhich goes
beyond the mere mental. The American psychologist who protested
against the American theory of scientific management on the
ground that " it left our hearts swept and garnished—but empty "
indicated this defect admirably. There is something eold and
unattractive in that conception of education which merely gives
dexterity and " efficiency." I look with envy on those of our
brethren, who have had the opportunity of studying the "humanities"
but it is not (he envy which would displace them, " Humanity '"
is a beautiful word for culture and I hope that we. shall see in our
future reconstruction an emphasis laid on the humanising rather
than on the scientific aspect of liberal education as brought to the
service of mankind.

" GERMAN OFFICIAL."
OUK old friend Blatter fiir Post und- Telegraphic in its issue of

Sept. '25 has an article on the " Third German Post Office- War
Budget.'' It begins: " Again for the third time during the war
the time; approaches in which the, preparations for a new budget
near completion. The budget for 1917 is planned in the first
place as a war budget and whether we may hope that during the
winter if may be. changed into a peace budget no one can say.
The. third year of war is already in progress. .Foes all around.

TDK TliLEGRAi'H Dl-TlcE AT BRUSSELS.

With renewed fury and by calling up all those whom they can buy
or compel they seek to deal continued blows and attain their goal
of a complete destruction of the enemy. They will not succeed,
firm and true stands the Watch of the Field-Greys," and so forth.
After pouring contempt on the starvation-plans of the " Baralong
folk" and on their silver bullets, the writer congratulates his
countrymen on the success of their last war loan and dilates upon
the great burden the higher officials of the Post Office have
willingly borne in the war in the efforts and sacrifices they are
making and will make.

The article tails off into bitter criticisms of the Government's
postponement of the project for amelioration of the lot of the
higher officials which was put before the Reichstag in 1914. It
is expected that when that body considers the budget a bill will
be introduced to remove existing hardships and inequalities.
However, as we know, in Germany Parliament proposes and the
Government disposes.

Another article iu this journal deals with the " Calculation
of the Tax on Telephone Charges." This is an Extraordinary
Imperial Tax decreed by the law of June 21, 1916. The amount

to be paid does not appear, but from the context of the article
it seems to be a tax on telephone subscriptions which falls due
to be paid on Oct. 1 with the third quarterly payment of the annual
charge for town or district telephone service installed before Aug. 1

Archiv f i i r Post mvl Telegraphic for .February last gives a

A GERMAN TELEGRAPH CONSTRUCTION GANG REPLACING
AN OVERTHROWN BELGIAN POM.

review of a year's German postal service in Belgium. As regards
telegraphs and telephones it adds little to the German article
which was condensed for readers of the JOURNAL in the July issue.
Three pictures of some interest are reproduced. There is some
detail with reference to the postal service, and. in general, much

"How THE ENGLISH RAVAGED THE ANTWERP POST OITICE WHEN
THEY WITHDREW 1'JUOM THE rOKTBESS."

self-satisfaction over the " German vigour and inexhaustible joy
of creation " exhibited in the re-establishment of the posts and
telegraphs in the despoiled country. I forbear comment on the
creative spirit of Germany's occupation of Belgium.

W. H. G.
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TELEGRAPHIC MEMORABILIA.
SINCE reading page 15 of the present volume of the TELEGRAPH

A N D TELEPHONE JOURNAL, the present scribbler must confess to
an aggravated attack of the, normally speaking, indefensible sin of
eavesdropping ! For this 1 crave forgiveness. Wrong-doing
is supposed to leave a bitter taste in the mouth of the delinquent.
In this instance, despite the moralists, it turned out indeed a
rather pleasurable exercise, for the comments on Mr. Lee's opening
article, from quite a variety of men and women in the Telegraph
Service, and which one has heard on every hand, were unfeignedly
appreciative of the kindly tone a.nd temper which always appear
to inspire that facile pen.

Laudatory remarks regarding the telegraphs are all too rare
nowadays. The very subtleties of the dual crafts of telegraph
and telephone arc just sufficiently subtle to appear' easv and simple
t o the lay and superficial mind. To this same uneducated (the
adjective is a local not a general reference) mentality, a telephonist
spends her t ime in pushing pegs into holes in a perforated wall, and
almost as quickly withdrawing them, while the telegraphist wiles
a.way the time in pumping up and down on a black knob in
accordance with a code " very easily learnt " and " as easily
manipulated."

The tribute to the faithful secrecy of both these Government
operators during the last two and a half years could never have
come from a member of the public, however well disposed towards
Post Office officials. In fact so rare is the crime of divulgence that
the British public sees no more temptation in an open telegram
which must of necessity be read by the many who handle it, than
in the sealed penny letter : whereas there is a whole world of
difference in the opportunities for evil.

No sooner has one mourned the lack of appreciation than,
as though to chide the grumbling spirit, there arrives in the C.T.O.
itself quite unsolicited commendations from certain other British
Government offices on the splendid accuracy of the telegraph
work in reference to certain special telegrams which, during these
war times, have passed from one end of the kingdom to the other.

Man cannot live by bread alone and, much as hard cash is
appreciated in these expensive times, the spiritual, intangible word
of praise is an equally necessary and rightful portion of a good
craftsman's reward. Yet unless such wages be paid out in the true
sympathetic spirit this very praise may prove an irritation.
Appreciation of good services rendered rests as much upon attitude
and atmosphere as upon written or audible word. When a highly -
placed official writes regarding the " fellowship " that " Our
sympathy should be as evident as the sunshine." one feels that
here at least is one who understands.

The London C.T.O. has never been behind in putting its hand
deep into its own hardly-pressed pockets on behalf of the cause
that needs assistance. The amounts specially collected within
the four walls of G.P.O. West since the war, have run easily into
four figures. This, of course, does not include the private calls
outside the official circle. There have been collections for war
hospitals, widows and orphans, and for prisoners of war, for com-
forts for soldiers and sailors, for Belgian refugees and even for
wounded horses.

The recent concert at Cripplegate Institute for '' Tommies
and Tars " was a huge financial success, and now comes the
" Interkom Club " which has arranged to give performances of
Shakespeare's The Tempest on Dec. 13 and 15 at fi.30 p.m.

The profits will be devoted to the '' Special Funds " for the
Post Office Hospital. Kensington.

Then, too, the simple office collection on Red Cross day itself
reached the really magnificent figure of £102, and this after the
majority of the staff had already been beguiled by the small army
of Hag sellers at street corner, crossing or railway station.

The good attendance which marked the opening of the P.O. T.
and T. Society's meetings was doubtless in no small measure due
to the specially interesting subject of Mr. Pendry's paper.

•» It is hoped that Mr. Pendry's plea for standardisation of
the Baudot code so that the same designation of any particular
letter may serve for the same letter in any type of printing apparatus

which utilises it, may meet with very favourable consideration
in the proper quarters. If this be done '"' 'twere well it were done
quickly," for delay may mean enhanced expense as the type-
printing systems gain ground in our land.

Those who were sufficiently interested in the subject of
Sir William Slingo's paper on " Technical Training in the Post
Office." read before the P.O. T. andT. Society, and who was not >
should also endeavour to supplement that practical lecture from
a practical man by perusing the presidential address of A. P.
Trotter. M.l.E.E.. &c., read before the Association of Supervising
Electricians. The address was entitled " Apprenticeship Systems
Old and New," and dealt especially with the question of the arts
and crafts' training of the modern youth. The speaker compared
the conditions of to-day with those of three hundred years ago
when trades were neither so many, nor so highlv specialised--those
good old days when the master could " administer moderate
chastisement to an ill-beha\ed apprentice . . . but might not
give him salmon, more than four t imes a week." although th i s
same apprentice was not obliged " to clean boots, knives, or windows,
run errands or deliver parcels. '

He defined " Technical Education " as " consisting in the
acquisition of useful knowledge which when applied practically
will assist in producing material results," but somewhat quarrelled
with the term itself and substituted ''Technical Training," the
very keynote of Sir William's lecture, title. There is little space to
dwell further upon this especially interesting evening, the debate on
which was all too short, and which will probably be more ably dealt
with elsewhere. Many thanks however to Mr. Dalzell for his sym-
pathetic words regarding the Telegraphs, especially welcome from
one so long associated with purely telephonic matters.

That the war has not prevented telegraphic developments in
certain directions is evident from the project—now in an advanced
stage—of establishing a direct route between Baku and Petrograd.

The total cost is estimated at considerably 'over a quarter of
a million pounds, of which £106,000 will be absorbed by the cost
of a cable under the Caspian Sea, between Krasnovodsk and Baku.

Yet another of the belligerents shows considerable activity
in telegraphic development, as witness the Zeitschrift fiir
Feinmechanik of Berlin, which describes a new oscillograph, some
improved apparatus for wireless telegraphy and telephony, and
a Baudot sender with type-writer keyboard. Machine telegraphy
still to the fore.

The French Government also appear to have taken the view
that " the war has exercised a real influence on the rapidity of
progress in both telegraphy and telephony during these last years.'
It has led the savants, whose previous labours were directed else-
where to occupy themselves with the many problems arising out
of the needs of telegraphy and telephony with or without wires."

The administration has even gone so far as to form a " Postal
and Telegraphic Technical Committee " whose duty it will be to
collaborate with the specialists of the scientific, technical and
business world with a view to the improvement of telegraphic,
telephonic and postal apparatus and tools."

M. Pomey. ingenieur en chef of the French Posts and Telegraphs,
has been appointed secretaire general of the committee.

Lest someone should shout " What is Great Britain doing in
this direction? " it may comfort not a few to know that despite
depleted staffs and necessarily watered labour, despite the many
calls upon her engineering specialists, the British Post Office will
not have need to be ashamed of her work and her development
during the great war of 1914— ?

" One of ours," who has recently returned from the Struma.
has given some very interesting items of information regarding
the telegraphic conditions in those regions. One wonders whether
it would not be possible to collate the telegraphic experiences
of the many ''sappers" and others directly connected with the
Telegraph Service, for use—after the war.

From Mesopotamia, yet another portion of our " far-flung "
battle line, comes the opinion that " telegraph lines out here seem
to have been specially built for the bird-life of .the country, who
apparently fully appreciate the thoughtfuluess of the Indian
Government " ! <L J- T.
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"SMALL TALK" CONCERNING "TELEPHONY."*

BY M. M. HILLIER (Telephonist, Purley Exchange).

HAVTNO written this'paper, I do not think it will be read
by anyone without some knowledge of telephony1—" operating,''
perhaps I should say ; for telephone users, no matter how regularly
they use their instruments, do not. necessarily know how their
calls are operated.

Business people as a rule have not the time, and a good many
others have not the curiosity to enquire ; so that, beyond knowing
that the time taken to make connexions varies very much, they
have practically no knowledge as to the method used.

Even those of our subscribers who profess to know a great deal
about this subject, really know very little, in comparison with us,
who, coming in contact so much with it, must necessarily know
almost every detail concerning it, except, of course, engineering
and those mysteries of the test room.

Perhaps to find out how much we really do know of this
complicated, yet pleasant work, and how much is imagination,
it would be a good plan to spend a short time with operators in turn,
dealing with both outgoing and incoming calls. Let us first work
with an " A " operator (who, as we learned members know, deals
with outgoing calls), so that by questioning, reasoning and arguing
with her we may gain sufficient knowledge to form our own more
or less valued individual opinions.

We have all heard and I think agree, after lengthy arguments
and discussions, that she has more difficulties and complications
to contend with than the " B " operator. I do not mean to say
that the work of an " A " operator is more responsible than that
of a " B " operator. Most decidedly not ; the " B " work is
every bit as important as " A " work.

We know the " A " operator is responsible, to a certain extent,
for the good opinion of our subscribers, also for the service they
receive, and a good deal depends upon her quickness, pronunciation
and tone. At one meeting, when the subject of '' Tone " was
discussed, it was mentioned that when a good tone is used sub-
scribers more often than not respond to the repetition of numbers,
and this had been proved by tests made at certain exchanges.

The effect of tone I think is more marked at exchanges dealing
with business subscribers. Take, for instance, a gentleman about
to ring up a certain number. As he removes his receiver his mind
is set on the subject about to be discussed, and when he hears
'•' Number please " he speaks up in a sharp businesslike manner,
giving in the required number. Then he hears the operator repeating
the number he has just given in and as he is used to having every-
thing absolutely correct, answers '' Yes " abruptly, as though saying
" Precisely,"' and then waits patiently (or otherwise, if the business
is pressing) until the required number answers. Other business
people speak in an absent-minded manner, which quickly tells
one that their minds are also centred on important matters.

Now subscribers other than those just mentioned are apt to
regard a telephone as a kind of toy which can be used as and how
they please. Very often they remove the receiver and, in the
midst of a private conversation with a person in the room at their
end of the line, give in the required number ; then, disregarding
the operator's repetition of the number, they continue their former
conversation. This very often causes what the calling subscriber
is pleased to call '' delayed answers," which, when explained by us
learned, may mean that when the called subscriber hears the calling
subscriber already speaking, the former concludes that she is
connected to an engaged line and immediately clears. This act
I consider in the circumstances quite wise on her part.

Of course all this carelessness and thoughtlessness causes
more work and, I fear, renders it a trifle unpleasant at times for
the operator, who however, with her unfailing good humour and
willingness to avoid trouble, receives it all with patience.

A " B " operator must not be, and is not, at all behind in her
enduring patience. By her promptness in answering on signal

* "Paper read before the Croydoii Telephonists' Society.

junctions, also in allotting O.W. junctions and in connecting, she
can make, to a certain extent, the work of an " A " operator
easier. This is, of course, what is always aimed at, so that tele-
phony between all exchanges runs smoothly and swiftly, yet with
absolute correctness.

Yet I think the calm patience of a successful " B " operator
is, at times, almost heroic ; for what is more annoying than to
enter circuit on two or three signal junctions successively and to
find them either too noisy to allow the conversation to proceed or
to find that the speaking key docs not cut her telephone out of
circuit.

An operator in charge of both signal junctions and an order
wire position experiences times of great confusion during busy
hours, when an operator on the order wire persists in making her
demand without troubling to listen, and consequently breaks in
when the said '' B " operator is taking a number from a calling signal
junction. As the operator cannot possibly deal with both demands
together, she says " repeat," only to hear both calling operators
again making their demands together, which extracts another
" repeat."

I think you will agree that the signal junction should receive
the first attention, so who can blame the " B " operator when
she requests the order wire operator to wait and the signal junction
operator to repeat, even if she does stray a little from authorised
expressions ? This is bound to cause a certain amount of delay
and therefore, as little time can be spared for waste in this work,
one can easily observe what a great deal of time and confusion can
be saved by an occasional remembrance of the green book.

Again we can speak of delays on signal junctions when the
" B " operator tries in vain to gain the attention of the "trunk
operator who has made the demand." After the usual endeavours
have succeeded there may perhaps be " no reply" from the
required subscriber. The '' B " operator will by request ring them
again, after which she receives the demand " Will you see me
through ? I can't get them."

What is the operator to do-—connect to the supervisor or merely
ring them again ? I know the method I have used ; but as it has
only brought forth a caution a different method is advised.

A great deal of mystery seems to surround the worthy trunk
operators, in several respects. I have often thought it very strange
that no matter what the amount or manner of difficulty is experi-
enced in connecting to the London trunk operators, all complaints
meet with the answer, " Complaints regarding trunks are useless."
Yet why is this ? If the trouble is due to a local operator's error
she seldom fails to hear of it.

.Sometimes " A " operators feel just a wee bit obstinate,
especially when one is allotted a junction already engaged by
another operator. It is not that the second doesn't realise
that the best thing to do is to withdraw her plug; but she
does her best to secure the junction which really belongs to some-
one else. There is really no reason for this, and I think were
she asked for a reason she would have some difficulty in finding
one. But how often does this acting without reason occur ? I
am sure every operator, yes, and every supervisor too, must have
acted irregularly without actual reason at some time during her
career in the Telephone Service, and yet, when called over the
coals, she must give a reason.

When thinking over it she argues with herself, and after a
while sometimes realises how she might have avoided the trouble,
and yet if the same trouble occurred again I doubt if she Mould
think to act differently. This is not done intentionally: it is
absolute thoughtlessness, and as some operators are more thought-
less than others they receive more cautions for irregularities than
those who take more care.

I fear this very often causes an operator to imagine that a
supervisor is inclined to bo unjust, which is very seldom the case,
for most supervisors do their best to encourage anyone of whom
they are placed in charge.

It helps a good deal in making telephony run smoothly, for
operators, with encouraging supervisors, to strive their utmost
to avoid trouble with subscribers, 1o obey staff rules and to use
authorised expressions.



DECEMBER, 1916.] THE TELEGRAPH AND TELEPHONE JOURNAL.

SIEMENS

PRIMARY CELLS

EXCEL IN RESPONDING TO

THE PRESENT DEMAND FOR

HIGH AMPERE-HOUR OUTPUT.

SIEMENS BROTHERS & CO., LTD., WOOLWICH, LONDON, S.E.
Telephone. CITY 6400 (7 lines).

Home Branches.
BIRMINGHAM—Central House, New Street.
BRISTOL—30. Bridge Street.
CARDIFF—89, St. Mary Street.
GLASGOW—6G, Waterloo Street.
MANCHESTER—196, Deansgate.
NEWCASTLE-ON-TYNE—64-68, Collingwood Buildings.
SHEFFIELD—22, High Street.
SOUTHAMPTON—46, High Street.

Telegrams: "SIEMENS, WOOLWICH.'

Indian and Colonial Branches.
CALCUTTA—Olive Buildings, Clive Street.
BOMBAY—Rampart Row.
MADRAS—Smith's Corner, Mount Road.
SINGAPORE—1, 2, 6 & 9, Winchester House.
CAPE TOWN—Norwich Union Buildings,

St. George's Street.
SYDNEY—42, Bridge Street,

MELBOURNE—Dominion Chambers, 59-61, William
Street.

WELLINGTON (N.Z.)—A. & T. Burt, Ltd.,
Courtenay Place.

DUNEDIN (N.Z.)—A. & T. Burt, Ltd., Stuart St.
AUCKLAND (N.Z.)—A. & T, Burt, Ltd., Customs

Street West,
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WESTON
Miniature Precision D.C. Instruments

MODEL 268 SWITCHBOARD VOLT-AMMETER.
Overall dimensions, 4'25" X 4'2"

DELIVERY FROM STOCK.
WRITE FOR LIST D3.

WESTON ELECTRICAL INSTRUMENT CO.
AUDREY HOUSE, ELY PLACE, HOLBORN, E.C.

Telephone : 2029 HOLBORN. Telegrams & Cables: " PIVOTED. LONDON."

HART ACCUMULATOR
CO., LTD.

Hart Storage Cells are BRITISH MADE and are
in use throughout the world for all purposes.

Many thousands of Cells in constant service for .
Telephone, Telegraph and Wireless Installations.

SPECIAL TYPES of HIGH DISCHARGE CELLS
FOR TELEPHONE EXCHANGES.

PRICE LIST ON APPLICATION.

STRATFORD, LONDON, ENG.

DRY CORE

TELEPHONE
CABLES.

Electrical Plant of every description
for Power, Lighting, and Wireless

Installations.

JOHNSON & PHILLIPS Ltd

, LONDON, S.E.
ESTABLISHED 1875.
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Then of course by doing this the operators help the super-
visors, for it is no pleasant task. I am sure, to reprimand those
•working under them. Telephonists are often apt to take cautions
from supervisors either too seriously or not seriously enough. We
know that .supervisors are important and to a certain extent a
necessity, hut I think that operators are still more important :
although one might imagine that, by the rules they are expected
to obey so thoroughly, they are rather inferior persons.

Of course senior telephonists do not regard their positions
i n t h i s manner, for they have had t ime to learn how necessary they
are, especially at the present time when everyone, is eager to do
the i r best in helping matters to run smoothly in the Homeland.

I consider that a telephonist can always t h i n k she is aiding
t remendous ly all and every day: for OIK; never knows when by
complet ing a. call as qu ick ly as possible she is having a hand in
some business of perhaps v i t a l importance. Her services are
even more appreciated when they are g iven during the n igh t or
a.iiy t i m e when she is usua l ly off duty. At .least most people
appreciate them : but there are some (very few I hope) members
of the public who are unreasonable enough to expect impossibilities
from mere telephone operators.

I have heard a great many arguments regarding service tests
on subscribers' lines. A good many operators see no sense in
them a.nd other's think them unfair. We know there is usually
u. supervisor parading behind and attending to the wants of a
certain, number of telephonists, and she quickly draws the attention
of a disengaged operator to a ringing subscriber, so I do not quite
see why we need these service tests.

Tests on signal junctions I do think are within reason, also
the O.W. guard signal tests, for these signals save delay, when the
" B " operator quickly connects to the supervisor junctions picked
up without a demand.

By these few instances one can easily understand what great
demands are made on an operator's patience and how readily she
responds to the appeals ; but. never mind, telephonists continue
to be patient, for there may come a time when, by this valued
virtue, we shall have made quite a name for ourselves.

At least 1 consider we deserve fame, don't YOU '(•

REVIEWS.
Examples in Magnetism. 90 pages. Price 81.10.—Examples

in, Alternating Currents. Vol. 1. 223 pages. Price S2.40.—By
Professor F. E. Austin. B.S., E.E., Box 441, Hanover, N.H., U.S.A.
—It is wel l known by teachers of any of the physical sciences that
a thorough grasp of the work is only to be obtained by the student's
working many numerical examples. The application of theory
to actual concrete problems has the effect of clearing away the
mental mists which may have been clouding the real meaning of
the facts in question, and frequently shows up weakness in know-
ledge which otherwise would have passed uncorreeted.

The two books under review have been written with a view
to providing this training. Fairly complete mathematical notes
are given, which will enable the student to dispense with other
books for reference purposes, and the worked examples and problems
cover very fully the ground indicated by the respective titles. We
are sure that a student who has carefully worked through these
books will have such a real grasp of the subject that he will have
no difficulty in tackling the majority of the problems with which
he will meet in actual practice.

We have very little to criticise adversely in the books. On
page 7 of Examples in Magnetism, however, the statement is
made that

" Although the so-called ' trigonometrical functions,'
as the sine, cosine, tangent and cotangent, are really ' ratios,'
they may be represented by straight lines, since they are

vector ' quantities, having position, magnitude and direction."
(The italics are ours.)

This is not correct. A ratio must, from its nature, be a mere
number, and therefore cannot be a vector quantity. This, however,
is such a self-evident fact that we feel sure that this statement

quoted is a slip of the author, and that no student will be misled
by it.

The books are of convenient-size and shape for the pocket.
They are well printed on good paper, and the diagrams are very
clear.

Directions fur Designing, Making an<l Ofieraliiuj 11 igli-Pressure,
Transformers. By Professor F. E. Austin. Head of Ihe Department
•if Electrical Engineering, Dartmouth College, Hanover, N.H.. lr.S.A.
46 pages. Price 65 cents. (To be obtained from the, author, lio.« 441,
Hanover, N.H.) - This little book has been written as a guides to
the amateur electrician for making transformers suitable for
wireless telegraphy. X-ray work, or other purposes for which high
voltages are necessary.

Af t e r a brief theoret ical i n t r o d u c t i o n follow detailed rnstruc-
t ions for building a 3-kilowatt 20,000-volt transformer.

The book is very f u l l y i l lustrated, and should prove useful
for the purpose for which it is intended.

In some cautionary remarks at the end of the book the author
warns his readers against the danger incurred bv touching the
high-pressure terminals of the apparatus while- the primary circuit
is joined up, as the current which would be sent through the, body
of the experimenter would be " enough to kill a person several times."
Apparently in America electricians, at least, have the feline gift
of a multiplicity of lives not accorded to dwellers on this side of the
Atlantic.

OUR RECORD OF BRAVE DEEDS.
TEMPORARY SECOND LIEUTENANT LEONARD MILLINUTON

(Cheshire Regiment), who was a Clerical Assistant in the District
Manager's Office, Chester, has been awarded the Military Cross.

TEMPOUAKY SECOND LIEUTENANT LEONARD MILLIMJTON.

He showed, says the official record, the greatest determination
when holding an advanced post during one night and the whole
of the next dav. although heavily attacked by the enemy.

OBITUARY.
WE regret to record that Miss BUCKLEY, Telephonist, Hanley Central

Exchange, recently died from cancer. She entered the late National
Company's service in 1887 as Operator at the Longton Exchange, and at her
death was tho Senior Operator (as regards length of service) in the district.
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LONDON TELEPHONE SERVICE NOTES.
THE telephones societies have all now opened their autumn

sessions, the P.O. T. and T. Society met for the first time on
Monday, Oct. 23, when an interesting paper on " Machine Tele-
graphy " was read by Mr. Pendry of the C.T.O. The paper was
preceded by what the advertisements described as a brief address
by the. Chairman, Mr. A. 15. Walkley. The Chairman had promised
to go on until he tired his audience, but as that was an impossible
task he left off when everyone was thirsting for more. We sincerely
hope that his advice to writers and readers of technical papers will
be taken to heart.

The London Telephonists' Society gathered for their second
meeting on Tuesday, .Nov. 7, and had a most thoroughly enjoyable
evening. Mr. ,J . Stuart .Jones gave an outline of the present
" Telephone Organisation " anil (" publish it not in the streets
of Askelon ") dwelt with a delicate touch on some of its possible
defects. The subsequent discussion was carried on amongst
others by Colonel Ogilvie, Miss Heap, Miss Hooper1, Miss Baldwin
of the Trunk Exchange, and Messrs. J. Stirling. J. 1<\ Edmonds,
E. H. Prout. B. II, Mead, H. G. Townsend and John Lee. If the
subsequent meetings reach a similar standard (and there is no
reason why they should not) the room deserves to be packed, but
these are difficult days, notwithstanding the gentle influence of the
moon, in which to secure large gatherings.

The atmosphere of the London Telephone Service grows
daily more military, and khaki's '" the only wear," more particularly
on Saturdays. So much has the recognition of the V.T'.C. accom-
plished for us. We offer congratulations to our Chief who adds
dignity to a Surrey Captain's regimentals, and to the Superintendent
of Traffic who is now generally referred to by his military title of
Adjutant. Those who represent the London Telephone Service
in the sterner battle areas have for the most part successfully
negotiated all enemy attacks, but recent Post Office circulars have
included the names of a few of our men who have died for their
King and Country. Amongst these are Messrs. D. E. Jones and
J. Wigney. Assistant Clerks: Messrs. A. G. Cooke and B. W.
Hawkins, Night Telephone Operators; and Mr. K. A. Aberdeen,
Paperkeeper. We have, si) far, no details of the special circumstances
in which these gallants passed hence, but we hope it will be possible
at a later stage for some sort of narrative to be prepared in book
form giving all the information obtainable.

Our heartiest congratulations are extended to Lieut. Kathbone,
of the Civil Service Rifles, who has won the Military (TOSS. The
lieutenant is unfortunately wounded and is now in London iu
hospital, but we are glad to know his injuries are not serious.
When he is able to come to the office he is assured of an enthusiastic
welcome, for his popularity on the Accounts Branch which was
always great is now very rightly on a rising scale. The contempla-
tion of these matters reminds us that a fund is being promoted
this year, as it was last, in order to secure the wherewithal to send
a small Christmas gift to each of our members serving in the Naval
and Military forces. A strong committee under Mr. Stirling's
chairmanship lias the business 211 hand and ire are sure that all
who had an opportunity of reading last year's acknowledgments
will strain every effort, even in these financially stringent times,
to make a generous donation for such an object. The actual
task of deciding upon suitable gifts and arranging for their despatch
is in the care of a sub-committee presided over by Mr. L. A. Prossor
who, as everyone knows, has had uninterrupted experience since
the early days of the war in the ''preparation of parcels " for those
in the thick of the fight. It surely is an object worth attaining
that everyone of our men should get a Christmas gift from us.
Then we cannot do better than repeat Wordswrorth's lines quoted
in this connexion in these notes last year :

" Give all thon canst ; liigh Heaven rejects the lore
Of nicely calculated less or more."

Backed perhaps with the following misquotation from M
" Stand not upon the order of your y'ttnwj,

But give- at once.''

acbeth

The Traffic Instructions of the London Telephone Service

are models, so we have been told, the world over, but they have
perhaps an alarming tendency to multiply rapidly—particularly
in these days of emergency entanglements, and it is not surprising
therefore to know that the issue has now extended to over
300 instructions. In happier times the occasion of the launching
of the threehuridredth of the series might have been celebrated
with a feast, but in these days food for thought is that most easily
obtained, and it is possibly not surprising therefore that so far the
only reference to this important event appears to have taken the
form of a parody which came to light during the examination
of an official wastepaper basket. It runs :—

NO CHARGE FOR THKEE HUNDRED.
I .

Half a l ine , half a. l ine.
Half a line onward.

.Issue, nor pause for breath,
"T.I. :!(>0."

" Number OIK—sl ight ly f rayed ,
"Mend it w i t h gum !" he said.
In to a standard tile
Paste the three hundred.

Forward the T.I. staid,
One poor Exchange dismay (I
By lack of copy knew

Some one had l ih in i le r 'd ;
Their's not to reason why.
But having received reply,
Sending the lost T.I.

I n t o a standard tile-
Paste the three hundred.

Instructions signed " J, E. E.'
Instructions from " T. S. B."
Others just '' T/NE "—
Unless t'were all the three—

Joined, but not sunder'd.
See how their numbers swell
As forth they come pell mell
Out of the mouth of — well
That it is html to tell—

Issue three hundred.

Procedure there laid bare,
Common perhaps, or rare.
Shewing Exchanges where
To charge a subscriber

Said to be plunder'd ;
Keep records, shewn as ''stroke,
Get lines repaired when broke,
Conserve the coal and coke,
Pacify every bloke

Howe'er he thunder'd
Then burn the \vaste, bul not

.Not the three hundred.

When ran their glory lade''
Will their t ide e'er be stay'd '!

We have all wonder d.
Simply to end this rhyme
Say that "in twelve months' lime

" They'll be five, hundred ! "

CORRESPONDENCE,

id has

THE FIVE-UNIT ALPHABET.
TO THE EDITOR Ol' THIS " TELEO.KAFH AND TELEPHONE JOURNAL,

I AM sorry to observe from J. B.'s letter in your November issue that
I have not merely shattered his position but also hurt his feelings to such
an extent that he has replied with Latin tags instead of plain English a
invited me to "peruse a monograph " instead of read a book. Also 1
my data are " not very convincing," and he asserts that my " assertio
lacks confirmation," and he refers to my ' 'bald statement." Ne ,
good, worthy, pompous and wounded J. B., even if you will not accept mv
assertions, other readers of the TELEGRAPH AND TELEPHONE JOURNAL will
agree with me that the worst possible form of lynoratio elenchi and (iiyuntcntuiii,
ad hominem which does not contribute in the least to De Augmentis
Scientiaium is to insinuate that your opponent's statements are not trust-
worthy. As J. B. declines to do me the courtesy of accepting my \\ ord and
wants "chapter and verse/' here they are.
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1 start w i t h the Bacon reference and a preliminary word of explanation.
Tho 32 permutations of two different things in linear groups of five are so
obvious that they must have been known to mankind from the dawn of
civilisation. These permutations were an easy scientific discovery. The
alphabet on the other hand was an exceedingly difficult invention gradually
evolved through many ages from ideographic writing. Language had first
to be analysed into a small group of sounds (a most difficult task for humanity
unaware of such an idea), and then these sounds had to be combined with
a suitable set of symbols. It was tho combination of the sounds and the
symbols that constituted the invention of the alphabet. The essence of
invention is the combination of two or more known ideas to produce a new
idea. It was the combination of the sounds and the symbols that produced
the alphabet, and it w a s the fur ther combination by Bacon (or possibly
some s t i l l earlier i n v e n t o r ) of the alphabet with a group of symbols repre-
senting the five.unit pe rmuta t ions that formed what we usually describe
as the f ive -un i t or .Baudot alphabet. As far as I know Bacon was, if not
the first inventor , at any rate the first to put this combination definitely on
record, and he proposed lo employ i t as a cipher. He did not suggest its
use for lelegra-phic purposes, and there would ha\ o been no invention in
doing so. It is an accepted principle of pa ten t la,w that you i n v e n t a- t i l i n g ,
bu t not i t s application. If a man invents an umbrella to keep off the rain,
another ma-ii cannot patent the same umbrella to keep off the sun. Such
slight invent ive merit as there was in the matter lay with Bacon in making
the new combination, and not in its subsequent application to telegraphy.

With this preface I shall quote my " historic data which are not very
convincing " to J. B. I referred in my previous letter to Bacon's Advance-
ment of Learning, but following J. B.'s learned lead I shall describe it as
De Auyinentis ticienliaruitt. I shall also quote the passage in Latin,
which of course w i l l be no obstacle to J. .B.

In Vol. VII of The Work* of Francis Bai'on, published by W. Baynes &
Son in 1824, 011 page 287 of .De Au^nentis ticicntiaruin-. Lib. VI, Cap. I.
occur the follow ing words :—" Primo, uiiiversae iiterae alphabet! in duas
Uintummodo literas solvantur per transpositionem earum. Nam trans-
positio duarum literarum per locos quinque differentiis triginta duabus,
multo ma-gis viginii quatuor (qui o>st numerus alphabet! a.pud iios) sufiiciet.
Hujus alphabet; exemplum tale est.

Exemplum Alphabet! Biliterarii.*
A B C D E F G H

aaaaa aaaab aaaba aaabb aabaa aabab aabba aabbb

I K L M N O P Q
abaaa abaab ababa ababb abbaa abbab abbba abbbb

R S T U W X Y Z
baaaa baaab baabb baabb babaa babab babba babbb

It is interesting to note in the foregoing passage Bacon's words : " twenty-
f o u r (wh ich is the number of the alphabet with us)." That is to say, in
Bacons time there v\ ere only 24 letters in the alphabet, a blessed condition
that would help p r i n t i n g telegraph inventors nowadays by making the
three-unit alphabet practicable for ocean cables, and would give inventors
two more operation signals in the Baudot alphabet. J and V were the
letters omitted. We need them now, but we could easily dispense with
X and Q.

There is also no doubt about Wildmaii Whitehouse having been the
source of Baudot's inspiration for the use of the five-unit alphabet and not
Gauss and Weber, because in a very interesting monograph which J. B.
should peruse, entitled " La Telegraphie Multiple," par M. E. Baudot, printed
in the Bulletin de- la iSociete. Internationa If des Klectriciens, Tome XI.
Annee 1894, Baudot himself gives the credit to Whitehouse. He sets
out various possible alphabets, including the f ive-uni t alphabet, which he
describes as " Code No. I l l (Whitehouse), 31 siguaux simples et complexes."
He also gives the three-unit alphabet, which he describes as "Code No. IV
(I)a,\y, Highton), 2ti signaux simples on complexes." Referring to these
Codes J11 and IV he says at the foot of page 05 : " Ces deux, codes de signaux
out e'te proposes des les debut de la Telegraphic electrique, le premier par
Whitehouse en 1855 et la second par Davy vers 1838 et Highton en 1848."

Baudot explains in a very interesting way why it was necessary for
him to use the five-unit alphabet instead of the three-unit alphabet, in order
to get what is described in the British Telegraph Service as double-current
working. rl here is not one w ord in the whole of Baudot's paper about
Gauss and Weber. Surely the authority of Baudot himself in 1894 describing
his own system is better than the authority of the Controller of the Central
Telegraph Office in Paris in 1907. In passing, I may say this paper by Baudot
should be read by all w ho aspire to become printing telegraph engineers.

Mr. H. H. Harrison tells me that Whitehouse was anticipated in regard
to the use of the five-unit alphabet for telegraph purposes by several other
inventors ; but the fact remains that the line of apostolic succession to
Baudot, according to Baudot himself, came from Wildmaii Whitehouse and
not from Gauss and Weber. Of course as J. B. casts doubt on my voracity
he will, I suppose, be equally dubious about Baudot, but 1 think other readers
of tho J O U R N A L wil l accept the chapters and verses I have submitted.

Now for a w ord about that " monograph " that J. B. wants me to
" peruse." I don't care two snuffs about the monograph or about, the wreck
of the Atlantic cable by Whitehouse. That is a commonplace of telegraph
history familiar to every telegrapher having a reasonable knowledge of his
profession, and I don't need to "peruse a monograph" on Lord Kelvin
to discover such a well-known fact. J. B. says he is sceptical about White-
house being "a scientist of the first class." I never said he was, and that
statement by J. B. makes me sceptical about J. B. being a logician of the

first class, in spite of this criticism of my logic, because I cannot see any
connexion between the scientific eminence of Whitehouse and the fact that
Baudot adopted from \Vhitehouso the idea of the five-unit alphabet for
multiplex telegraphy. If that is not an ic/nomtio etenuhi or an arywtienlwn
ad hoininetn, perhaps, my dear .J. B., it is the logical fallacy known as de
auijmintis ncicnliaruin.

Now for J. B.'s second-hand author i ty for his contention "that the
Gauss and Weber theories were the source whence Baudot got his governing
principles. ' I do not know w hat connexion there is in J. B.'s intellect
between " Gauss and Weber's theories " and Baudot's " governing principles."
Certainly they have nothing to do wi th such a concrete thing as the five-unit
alphabet. In any case, what the Controller of the Central Telegraph Office
in Paris said in 1907 about tin.1 Baudot system ca-n hardly be accepted in
con t r ad i c t i on to Baudot's own w r i t t e n statement in 1894.

Also I have a horrid confession to make. 1. Donald Murray, was cer-
ta inly the chief propagator, if not tho originator, of the Gauss and Weber
legend, because 1 supplied to Mr. Vansizo the material for his paper on
"A New Page-Printing Telegraph," read before the American I n s t i t u t e of
Klectr ical Engineers in New York in 1901, six years before the date of J. B.'s
second-hand author i ty . (Transactions of the. American Institute ef til(ctrtc<tl
Enrfmeirs, Vol. X V I I I . .May 1901). In that paper -Mr. Vansizo embodied
information about the l ive-unit alphabet given by me to him as follows :—
" Such an alphabet was first suggested by Gauss and Weber of Gottingen
in 1833. It was revived in 1874, when Baudot and others employed it for
their multiplex printing telegraph systems."

I had a vague impression that I had read the, statement about Gauss
and Weber somew here, but I have not been able to discover it since. Possibly
someone else can find the reference for me ; but my impression now is that
I " mixed these children up " and gave credit to Gauss and Weber that was
not their due. When T. w as in Germany several years afterwards,
Herr Telegrapher!-Lngenieur A. Kraatz, of the Haupt-Telegraphenamt in
Berlin, and subsequently Postrat in Coin, asked me where 1 had seen the,
statement that Gauss and Weber had invented the five-unit alphabet. Kraatz
was connected wi th the Telegraphen-Versuchsamt, and he told me he had
searched everywhere for it, and could not find any reference to Gauss and
W'ebcr's connexion with the five-unit alphabet. If a highly technical German
could not find a reference connected with his own special business reflecting
credit on two German professors, 1 take it that there is reasonable ground for
supposing that the reference does not exist, and that I made a mistake in
"perusing some monograph."

J. B. can further satisfy himself that Gauss and Webor had nothing
to do with the five-unit alphabet by referring to Zetzsche's Geschichte.
der Eltktrischcn Telegraphic, forming Vol. I of his Handbuch der
Elektrischen Telegraphie. edition of 1877, pages 80 and 81, where the unequal
letter alphabet used by Gauss and Weber is given in full. Zetzsche expressly
says on page 80 :—

" Die Ablenkungen [of the needle or beam of light] nach rechts (r) und
links ( 1 ) waren aber voii Gauss und \Veber so gruppirt worden, dass hochsteiis
4 ablcnkungeii oder 4 Stiome zur Bezeichmmg der Buchstaben und Zifforn
noting waren, wie das nachfolgeiide (aus Schellen, Der [elektromagiietische
Telegraph, 1 Aufl. S. 81 entnommeiie) Alphabet anschaulich macht:—t

r ,=. A rrr -=- C, K hi = M Irrr -= W HIT - 4
1 -. E rrl --- D rll = N rill Z lllr ^ 5

IT -._ I ilr -= F, V rrrr ..-_ P rlrl -=. O llrl .-. 0
rl _:= () ITT -^ G rrrl = R rllr _ ^ 1 Ml = 7
Ir ... U HI = H rrlr = S Irrl ^ 2 rill ^ 8
11 _ J5 Ilr --- L rlrr ~= T Mr -, 3 1111 --- 9

Zetzsehe s historical work is most exhaust ive and Gcriiianieally minute
in its precision of detail and quotation of " Ojuellen " or sources, so it is
hurdlv probable- (hat ho would have, overlooked any use of the f ive -un i t
alphabet by Gauss and Weber. I have also ver i f ied Zetzsehe's reference to
Schellen. See Schelleii's book, page 385 of the 1888 edition. Schellen
also makes no reference to any use of the l i ve -un i t alphabet by Gauss and
Weber. Indeed it, would have been longer for their apparatus than the
alphabet they employed. Their apparatus formed the basis of modern
cable telegraphy, and for such a purpose the five-unit alphabet was just as
unsuitable then as it lias been up till quite recently. Their alphabet was
a Morse, cable alphabet several years befoie Morse invented his alphabet.
Certainly so far us tho Morse alphabet is concerned tho credit due to Morso
is very small.

DONALD MUMKAY
(Messrs. Creed <fc Co., Ltd.).

Croydon, Nov. 15, J91IJ .

* We translate for the benefit of those readers who are not acquainted
with Latin :

First, all the letters of the alphabet may be resolved into two letters
only by permutation of these two. Now the permutation of two letters
through five places would suffice for 32 different letters, much more .so for
24 (which is the number of the alphabet with us). An example of such
an alphabet is :—•

Example of two-lettered alphabet.

t The deflections of the needle from left to right were however so grouped
by Gauss and Weber that at the most four deflections or four currents were
necessary for the designation of tho letters _ and figures, as appears from
the following alphabet (taken from Schellen's Der Elfktnsche Telegraphic,
1st Edit., p. 81).
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"WHAT'S IN A N A M E ? "
" WHAT'S in a Name ? •'' is the title of an article in the New

York Telephone Review describing the somewhat elaborate process;
of selection pursued by the Telephone Company before the name
" Cathedral " was chosen from amongst some 150 as the' designation
of a neu" telephone exchange in New York. The remainder of the
( jnota t ion: "a rose by any other name would smell as sweet"
immediately leaps into the memory. In truth it would. A variety
of the rose may be called " Glory-to-John " by jobbing gardeners
without losing in perfume ; but nevertheless when public works
have to be named it is desirable that their names should be at
once appropriate and euphonious.

" What's in a Name '. " was the identical title of a short
article by Mr. W. A. Valentine, the present Deputv-Controller of
the London Teh-phone Service, in the old Xational Telephone
Journal, and the question of exchange nomenclature was there
discussed in March 1909. Mr. Valentine was arguing against
polysyllabic names and urging that the adoption of shorter words
involved an actual saving of pounds, shillings and pence. We
take it, however, that the names of exchanges in country towns
must be geographical, and if a place has the misfortune—from a
telephonic point of view—to be called Weston-super-Mare or
iStoke-in-Teignheacl the remedy is not easy to find, for there are
many other West-oils and Stokes in England. It is in the case
of urban exchanges, where several are situated in one large city,
that the problem of selection arises and our roses must needs be
differentiated as " Gloire de Dijon," " La France."' " Dorothy
Perkins," and other fancy names. Geographical appropriateness,
brevity, euphony, and avoidance of similarity between the titles of
two exchanges have to be considered. The august susceptibilities

of overlapping municipal authorities must not be forgotten, nor
must the equally tender social susceptibilities of the subscribers be
ignored, for it is on record that the name of the Deptford Exchange
was altered to New Cross ; and the allocation of a number preceded
by " Mayfair " must cause a thrill in many an aspiring bosom.
We believe, too. that the name of one exchange in Central Liverpool
had to be changed from " Park " to " Royal' ' because merchants
and business men deprecated the non-commercial atmosphere
of the former title as incompatible with their stern activities.
" El ego in Arcadia—not exactly ! " they protested.

We think that the name of an ancient parish is an idea!
for a, standard. Kensington. Paddington, .Hammersmi th , &c..
cannot be bettered, but many of the London exchanges serve an
area consisting of several parishes and such names as Kast , Nor th
and City have to be employed. We are not enamoured of such
vague designations as Park, Royal and Avenue, but they have the
advantages of brevity and clearness, and the latter and Gerrard
have, considering the short history of the telephone, acquired
almost a topographical character. The question of reducing the
names of country exchanges to their simplest terms presents some
difficulties. We need not talk of Preston-in-Amounderness or
Bolton-le-Moors to distinguish the exchanges in those large towns,
but we think Leighton Buzzard, Hemel Hempstead, Chester-le-
Street and such like must be left to bloom in their full geographical
glorv—at least for the purposes of long distance, traffic.

A GOOD OPENING.
THK opening meeting of the London Te'cgraph and

Telephone' Society for its third session under w a r conditions
was a remarkable gathering. It would be an impertinence to
say much in this place of Mr. Walkley's address. We give it
in full and we are sure that it will be read both with interest
and admiration not merely for the address it-self but for the
human spirit with which it, is inspired. That portion of the
aeldress which suggests an improvement in the style in which
technical papers are written will probably attract most attention.
All of us who have had some share in writing on the technical
work of telegraphs and telephones are conscious of our sins and
perhaps we shoulel show the finest appreciation of Mr. Walkley s
address if we promise amendment of life.

Mr. Pendry's address, among other virtues, had two most
strikingly prominent. In form it was beautifully clear ; in spirit
t maintained an unprejudiced balance of mind which might well
je the envy of those of us who have had to examine the elifferent
;ypes of new plant. With his prophecy of a future policy there
vould probably be little dispute. There is ample evidence on
ooth sides of the Atlantic that experts are setting their faces towards
•utomatic transmission. Probably this is looking a long way
ihead, but it is good for us to be invited to take a long vision.
)ne of the speakers was inclined to be censorious as to the absence
)f a policy in the past, but perhaps it is just as well that a policy

s not hurriedly devised while the new machines were in a more

or less immature stage.
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HIC ET UBIQUE.
FROM the Deutsche Verkehrs-Zeitung we have obtained the

following information relative to the increase in German telegraph
and telephone rates :—

By the law of June 21, 1916, which came into force on Aug. I .
local telegrams up to five words inclusive cost 40 pf. (orf.) ; above
fi\ e words up to ten inclusive 2 pf. additional for each word—i.e.,
f>0 pf. ((ic/.) for ten words; above ten words 5 pf. (over \d.) for
each word. All other telegrams outside the radius of towns cost
(M) pf. (Id.} for five words; 2 pf. each additional word up to ten,
and 7 pf. (nearly Ic/.) a word above ten.

The Hat rate for telephones in the smallest districts is 88 marks
(say £4 8s.), and rises to 198 marks (£9 18s.) in systems with over
20.000 lines. The, message rate charge in systems of under
.1,000 lines is (Hi marks, rising to 110 marks in systems with over
20.000 lines. The charge for local calls is '•>!, pf. (nearly ±d.) for a
conversation of three minutes, anel from '2!,d. up to 2s. '2!,<l. for
trunk calls, according to distance.

MK. WALKLEY, hi his opening address at the first gathering
of the Telephone anel Telegraph Society of London, probably had
no intention of investing with prophetic meaning his reference to
(Inllirer's Travels and the Kingdom of Laputa. Shortly afterwards,
however, when some of Mr. Penelry's slicles appeared on the screen
sideways instead of horizontal the major portion of the audience
were carrying their heads iu the correct Laputan style in their
enelcavours to understand the pictures.

I MUST confess, says a writer in a Canadian telephone journal,
agreement with Sir Herbert Tree in his remarks the other day
about the telephonic American. '' Americans seem to do nothing,"
he said, '' but sit about with a telephone in their hands calling
one another up. And they say, ' Hello,' a very violent, nerve-
racking word, instead of the much softer and more pleasing expres-
sion, ' Are you there ? ' I attempted to introduce this expression,
but the first time I said it over the 'phone the man at the other
end replied, ' Where the elo you think 1 am 't ' They are a
most peculiar people."

Wre must add that we elon't think that the re-introductiori of
the phrase Sir Herbert suggests woulel find any more favour in this
country.

WE know our telegraph readers like to hear of a score over
the telephone. The Transmitter (an American contemporary)
describes " a new way to telephone."

A woman detained at a, police court in an Eastern city tlie other day,
it say:-;, asked permission to telephone three of her friends. The police
officials readily consented, but reserved the privilege of listening in. They
didn't hear a great deal, however, for she rapped out the message in the
Morse code, tapping upon the table upon which the instrument stood.
"Thank you," she said, when she had finished her conversation. She then
retui'ned to her cell, leaving several much-chagrined officers staring at one
another.

ESTIMATES OF LIFE.

(Offered to the Advertising Department of the
Civil Service Insurance Society.)

Lives of switchboards* oft remind us
That we may not reach the years

Which our fond hopes have assigned us,
Optimists like engineers.

Up then, and your lives insuring,
See you have a worth residual;

For when estimates are soaring
Know that they are apt to kiel you all

A. G. D.

* For "switchboards" substitute "line plant" or any
other class of plant that fits the metre.

THE LONDON TELEPHONE AND TELEGRAPH
SOCIETY.

Mil. WALKLEY'S ADDRESS.

. . . 1 j-'iM). not for the first time, t ha t to be appointed
chairman of anything is at emce a chastening anel an instructive:
experience. It is chastening because it is a remineler, of course
in a very pleasant, flattering form, that one is not so young as
one was ; it is instructive because it provokes you to satisfy your
curiosity. You wonder to yourself " What is this society t hat-
makes so oeld a choice of chairman ( " ami you suppose that such
a society must be unique. But your inquiries soon show you that
it is not unique, that there are other local societies of the kind
in the Province's, and that this is not the only society of the k ind
in London. After a l l . whe'ti you come to t h i n k of it. t h i s is jus t
what was to be expecteel. Wherever you have a centre of intellec-
tual anel practical energy, like the Post Office, you may bo quite:
sure that energies will develop round it in the nature of such societies
as ours. Let me take a figure from music. You know what is
meant by a harmonic note, the secondary note which you get by
drawing a bow across a fiddle string in a slightly different way from
that in which you draw your bow for the primary note. It seems
to me that we here are sounding the harmonics of the primary notes
that we souiiel in our official, labours.

We sound our harmonies as individuals, too. When 1 was
in that corner of the Post Office which deals with our foreign mail
services and international relations, it happened that I had frequently
to cross the Channel for my own purposes, and I found I always
gravitated to that end of the boat where they shoot the mail bags
and parcel baskets down into the hold. 1 remember how every
bump of bag or basket evokeel a correspoiieling thump in my own
breast, and how pained I was at the callous, heartless way in which
the sailors threw the tarpaulin over the precious collection. Then
and there I had no official concern in the matter ; I was merely
sounding my harmonic note to the Foreign and Colonial branch.
When I was transferred to the Telegraph branch, my private
emotions were again affected. I coulel not, anel cannot now, go
down the high road without an eye on the telegraph wires anel
poles. I fall to counting the arms, to wonelering why the poles
are near here and far apart there, and to admiring the wiselom
of Providence in always placing village schools near broken, insulators.

These, however, are wayward, irrespemsible harmonics of mine.
You of this society have the wisdom to collect and arrange your
harmonics in tunes—which you call technical papers and addresses.
Anel. if I may carry the figure a little farther, we are told by the
musicians that the harmonic note is eif vital importance because
it determines at once the intensity anel the equality of the primary
note. If that be so. I think the value of this society is sufficiently
vindicated.

It deals with telegraphs anel telephones, anel 1 propose to take
you away for a moment from the official or inside view of these
things and to ask you to look at them from the public's point of
view ; to consider them as what indeed they are, great instru-
ments of human commerce—using the word commerce, if I may,
in its older, more generous sense, to cover all and not merely business
intercourse between man and man. Think of the advent of these
instruments as forming a chapter in what I woulel call the spiritual
history of material inventions. What do I mean by this spiritual
history ? Well, take the railways. When you read of the intro-
duction of the locomotive and the railway-track you read of
Stephensou and Brunei and other justly honoured name's. I
cannot help thinking that in the conelitions of the time there must
always have arisen some Stephensoii and some Brunei. Railways
were invented simply because human nature cemld not put
up any longer with the stage coach and the stage coachman.
The stage coach—Cobbett's " box with an air-hole in it "—
was uncomfortable, expensive and slow; the stage coachman
was a public nuisance. I know you will be thinking of the
elder Mr. Weller, but you must remember that Dickens dealt
in exceptions, and Mr. Weller, senior, was a glaring exception.
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Read the sober, matter-of-fact chroniclers of that time and you will
find that the stage coachman was a tyrant to his poorer passengers
anel a sycophant to the rich. There came a time when the world
could stand it no longer, and so they invented the railways.

Now turn to the telegram. The telegram was devised as
a cure for what had become a devastating plague throughout the
civilised world, known as the art of letter writing. Far be it from
me to speak ill of that art when an art it was. Among our artists
in letter writing some of the greatest names in literature are recorded.
But unfortunately the general public got hold of the art, and
when the general public get hold of an art, Heaven help it ! Think
of the piano. I suppose the full tide of the art of letter-writing
was in mid-eighteenth century when Miss Clarissa Harlowe and
her friends filled eight closely printed volume's with their corre-
sponelenee'. Clarissa woulel get up at (i o'clock in the morning
to write a le-tteT of f ive pages of print to Miss Howe, at 11 o'clock
she wrote another, anel after supper a third as long as the two
others put together. Her friends said, perhaps a little mildly,
that she hael a " knack of letter writing."

Letters hael become too wordy, too pompous, too long. Flesh
anel blooel could no more endure it. A surfeited world said some-
thing must be done. Something was done. They invented the
telegram.

Now the telegram was explained upon its invention to Sidney
Smith, who saiel, " Oh, yes, I see. It is a means of enabling Hallam
in London to coritraelict a friend at Birmingham." A good hit
at a notorious weakness of Hallam's, but not perhaps a compre-
hensive description erf a telegram. A telegram is, of course, as
we all know, a letter. The law calls it, with strict accuracy, a
peist letter. For the public it is an express letter, a letter which
reaches its destination as a rule more quickly than a letter in the
mail bags. And it is a letter divested of all verbiage, all super-
fluities, a letter reduced to its quintessence.

It was not to be expected that people would remain satisfied
with what was after all a mere modification of the old letter.
They were soon asking for something really new. They got some-
thing really new in the telephone. Now I am, as it happens,
officially wedeleel to the telegraphs, but 1 cannot help casting what 1
fear must be an adulterous eye on the seductive charms of the tele-'
phone. It offers you that choicest kinel of human commerce, con-
versation. It brings people almost face to face. Y^ou have almost
every element of conversation, the human voice, rapid question
anel answer, interruptions, exclamations anel even the opportunity
of using those imprecations which some people call unparliamentary
and others the salt of intercourse. The law, to which I alluded
just now, the law says that a telephone is a telegraph. Well,
so it is when you are thinking of the electrical means of communica-
tion ; but we are not thinking of that, we are thinking of ends—
not means. For the public the telephone is a thing apart, an almost
uncanny thing. But it has one drawback. Yemr telephone con-
versation lacks the element of personal presence. As we all know,
the personal element in conversation—gesture, facial expression,
the glance of the eye—is often more important than the words
themselves. I fancy, however, there is nothing at all absurd in
assuming that in the course of time our electrical inventors will
supply us with the means of transmitting by wire those missing
elements of personal presence. I will even go further than that
and loe>k forward to a dayr when electricity will transmit our thoughts
anel moods without the tiresome encumbrance of words. When that
happens this society will once more have to expand its title and will
become the Telephone, Telegraph and Telepath Society of London.

I have spoken of human commerce, and what e'se but human
commerce is the object of the papers that we read here and the
eliscussions that are held upon them ? The question, then, has
naturally arisen in my mind—what is the best way of attaining
a perfect commerce through papers of this kinel, in other words,
what is the appropriate style for a technical subject-matter ?
My question is of course absolutely general and implies not even
a side-glance at any individual. It is, I think, an important
question that our scientific men, immersed in science as they are,
and our practical men, " driving at practice," are too prone to
neglect.

Now I said—" What is the proper style '. " and 1 daresay
some of yeiu may wonder at my use of that weird. You may think
that " style " is a worel applicable to pure literature, to a poem
or a romance, eir a history, or an essay, but not'to a scientific or
a practical disquisition. If you elo think that it will probably be
because you are under the dominion of a very general error about
style. So many people think of style as a kind of external, orna-
ment, as something stuck on. You will remember the story erf
the American who saiel he had finisheel building his house and was
getting a man down from New York next week to put on the
architecture. Style, whether in pure literature or in science,
is not something " put on."

No one, 1 find, discourses about style without introelucing
a certain quotation from Swift. Referring to the Deist con-
troversialists of his day, he spoke eif " that quality of the i r
voluminous writings which the poverty of the English language
compels me to call their style.'' That is gooel Swiftian sarcasm,
but as a matter of fact, if the English language were tenfold as
rich as it is we should still have to call every man's individual
manner of expressing himself his style. So soon as you sit down to
express anything, however scientific, however practical, at that
moment you cannot help beginning to have a style.

A man's style being a part of his individuality cannot of
course be prescribed for him any more than the shape of his nose
or the colour of his eyes. It is the outcome eif his temperament,
his character, his intellectual life history, his taste and I know not
what else. But this individual style of his will have to work within
certain boundaries and under certain conditions imposed by the
nature of the subject-matter on which he is engaged. " The style
is the man," yes ; but the man must suit his behaviour to the
occasion. There is a story of a priggish young recruit in the old
India House, who said to a director, '' Pray, sir, what style is
preferred for official correspondence ? " The director answered :
" Young man, the style as we prefers is the humdrum." It would
be indiscreet of me to suggest the speculation whether or no that
director established a tradition in our public offices ; I merely
give tho story as an instance of putting a perfectly legitimate
question, the epuestion of appropriateness of style to its subject-
matter.

Our subject-matter here is technical. What is the speaker's
or writer's object in that particular case ? To transfer knowledge
eif certain facts anel thoughts about those facts, without damage
in transit, without travel stains, from his own head to other people's.
His main eibject, then, is lucid exposition. Lucidity, I need hardly
say, is a prime requisite of every style ; but in expounding a techi-
nical, scientific, practical subject I am not sure that lucidity is
not the first and the next and the last requisite. We must see,
of course, what this requisite eif lucidity covers. Obviously there
must be no useless ornament. 1 will give you an example in. a
minute of ornament that is by no means useless. There must
be no surplusage erf phrase and there must be strict economy (which,
of course, means not parsimony but nice adjustment of means to
enels), not merely in the language but also in the structure of our
exposition. I fancy there are two especial pitfalls, obstacles, let me
call them, to a perfect attainment of human commerce, which
beset us as writers of technical papers. The first is a result of
the writer's eleep immersion in his subject, and of his failure to
put himself imaginatively in the place of other people not so deeply
immersed. He forgets that " with such a being as man, in such
a world as the present one," it is a point of wisdom to take as little
as possible for granted. He becomes too complacently scientific.
You will remember that the third book of Gullivers Travels, in
which Gulliver visited the island of Laputa, is one long satire
upon scientific excess. A tailor in Laputa who measured Gulliver
for a suit of clothes did it by trigonometrical survey. And so it
is apt to be with the writer upon a scientific or technical subject.
He has a tendency to explain complicated things in too meagre a
way and simple things in too complicated a way, with the con-
sequence that he flies over his reader's or his hearer's head. You
know what they said to Monsieur Jourdain in Moliere's comedy.
" Do you understand Latin ? " " Oh, yes," he answered,
" but please go on as though I did not." And we, I think, are
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entitled to say to the writer eif a technical paper, " Of course we
understand all the ins and outs of your subject, but please go
on as themgh we did not."

The second pit-fall is very near the other. It is the elefect
of technicalism : the abuse of technical weirels and technical
abbreviations. The chemist's assistant who said that " Life
is not a bed of rosu> fol.'' was guilty of technicalism. Technicalism,
ostensibly an enrichment of our vocabulary, is in reality an
impoverishment of our language. It debases the King's English
into jargon. If I make special mention of abbreviations it is
because these seem to be the darling sin of societies. You remember
the: man who was described as P.V.P.M.P.C.—explained in a foot-
note as " Perpetual Vice-President anel Member of the Pickwick
Club. 1 prefer an extunple from fiction, because examples from
actual fact are legion anel any choice might seem invidious.

Teehm'calism is. notably, among the ineliscretions of youth.
1 suppose the younger members of societies—younger writers
generally—are more prone to exuele technicalities because they
have so recently been filleel up with them. They remind one of
the infant in a well-known verse eif Boileau s :

Kentant eticor le lait dont elk fut nourrie.
There is also, perhaps, some vague idea of freemasonry in
this addiction to technical language. It seems to be often used as
a kinel of shibboleth to separate the people inside the pale, who
understanel, from the: people outside who elo not. If that be so
it is clearly in deliberate opposition to what we have been seeking,
the' attainment of a perfect human commerce. Anyhow, I suggest
we shall be justified in saying to the technical writer in Shake-
speare's phrase, " Prythec, eleliver thyself like a man of this world."

Anel now let me conclude with just three examples of what
1 think may be regardeel as supreme success in the handling of
technical subjects.

My first is an example from Astronomy. There is a boe>k
called Entretiens sur la pluralite des M mules, by Fontenelle. I
daresay ne>t everybody here has read Fonteuelle. But, believe me,
I have no idea of teasing you with recondite names. These
Conversations of Kontenelle's, or at any rate copious Extracts, are
included in Dent's Shilling French (.'lassies, anel so are accessible
to all of us. .Fontenelle, 1 may just mention, lived to within a
few months erf a hundred years, a circumstance erf high encourage-
ment to the readers of technical papers in this society, and this
little book of his was published in the early sixteen-eighties. It
was characteristic not only eif the man but, as a matter of course,
of the age. If you ask yourself what were the chief social currents
of that period I think yeiu will find that they were gallantry and
scientific curiosity. For the gallantry, you have Sir Peter Lely's
pictures of the Court beauties at Hampton Court; for the
scientific curiosity, you have the foundation eif the Royal Society.
You will tinel both currents running strong anel side by side in
Pepys' Diary. You may think of them as meeting in Charles's
Palace: at Whitehall, with the reigning sultana in one wing anel
his chemical phials anel retorts in the other.

Fontenelle wanted to explain the main facts of astronomy
to the: people of his day. How elid he set about it '>. He imagined
himself on a clear starlight night in the garden of an old chateau,
talking to a beautiful marquise. In such a scene and in such
company his thoughts inevitably tend to gallantry, but the lady,
with the tact anel grace erf her sex, switches him off to the other
current. •" No," she says, " tell me about the moon." And he
tells her about the moon and, when again giving signs of relapsing
into tenderness, is desired to tell her about the earth and the sun
and so forth. You must not be surprised that an accomplished
marquise of those days needed instruction about the movement
of the earth round the sun. Only a few years earlier Pascal himself,
the great Pascal, laiel it down that the sun went round the earth,
and more than half a century later, if you have reael your Tristram
K handy carefully, yeiu will remember that Mrs. Shandy went to
her grave without knowing for certain whether the sun went round
the earth or the earth round the sun. Mr. Shandy had told her
a thousanel times ; but she always forgeit. She could never have
forgotten if she had been told with the delightful art of Fontenelle.
He catches you on your romantic side, lures you with the expectation

of a smooth tale of dalliance, anel lo ! you find you have mastered
the whole Copernican system of Astronomy. This was the example
I hael in mind when I saiel that ornament in technical exposi-
tion is not always useless. But before you indulge in it you hael
better make sure you are a Fontenelle.

I take my seconel example from one erf the most highly technical
of subjects : Currency. You know how elry and disgusting the
average political economist continues to make that subject; but
turn to Swift's Drapiers Letters to the People of Ireland f,n Wood's
Halfpence—an appeal to the Irish to boycott certain base copper
coinage importe'el from Englanel. You will i inel the' subject of
currency so clearly and forcibly (and, let me add by way of cau t ion ,
now and then sophistically) explaineel in this pamphlet that
it is a sheer joy to reael it. Of course Swift was not wri t ing merely
to explain but a'so to persuade, anel he ever and again breaks out
into fierce: gusts of passion anel indignat ion , but he never forgets
his main business of lucid exposition, never uses a word or an
argument or an illustration be'vonel the understaneling of the pla in
man. Indeeel. Swift always scrupulously elelivered himself like
a man of this worlel. Though we cannot hope to write like Swift,
we can all try to fol low him in that.

My last example is from the Differential anel Integral
Calculus, which 1 elaresay a gooel many of us here remember as
having been maele a kind of mumbo- jumbo mystery to us in our
youth. Well, only the other day I came: qu i te casually upon a
little shilling book, published by Macmillans, called The Calculus
made Eas//. by V. R. S.. anel the book eloes absolutely answer1 to its
title. 1 was astonisheel at the ease with which one took in what
had been maele so mysterious, so obscure, so repulsive with
" inspissated gloom," in the olel days. This is done largely by
just substituting ordinary language for technical signs and technical
terms. At the same time there is a pleasant vein erf jest in the
book at the expense of the mystery-mongers whom the writer
elesires to supersede. It reminds me erf a famous saying by a
woman with a very good head anel a very bad reputation, Ninon
de 1'Enclos—" La joie de I'esprit en marque la force."' Joyousness
of the minel is the mark of its strength. So it is. The best proof
you have really mastered your subject is to show yourse'f able to
play with it. . . .

TRAFFIC AND PRACTICAL NOTES OF
MACHINE TELEGRAPHY.*

BY H. W. PENDKY (Central Telegraph Office.)

INTRODUCTION.
THE term " machine telegraphy " employed in the t i t l e ot this paper

perhaps needs an explanation, since it is intended to conf ine i t s reference,
to Ihe more important of tho existing high capacity systems which produce,
j i r / n l c i l copies of telegrams. .Brief notices w i l l lie taken of the "Murray,
" Ci'eed,'' "Baudot," "Siemens" and " Western Electric." Tho ordcf
selected is that in which t-lio writer became acquainted wi th (-Item, l u l l - this
also almost exactly corresponds to the sequence of their development in the
British Telegraph'Servico. Aliont thirteen years ago I hud tho advantage
of being included in the staff selected to direct tho course of the Murray
'' (fuloindt/c " between London and Kdmburgh.

The interesting possibilities of this opoch-making^ysteni supplied us wi th
certain enthusiasm and no doubt helped tis to sunn omit the many dillieulties
encountered in dealing with traffic upon a novel set of instruments.

There were of course interruptions and breakdowns due to the imper-
fections in. the experimental apparatus, but some remarkably lino results
were attained. It was clearly proved that the inventor was nocking on right
lines in his attempt to reach the telegraph goal of a page-printed message
at the delivering stage, secured from the manipulation of a typewriter keyboard
at the originating station.

Perhaps it is here permissible for me to digress for a moment. Inventors
as a class appear to be obsessed with tho fear of antagonism to labour-saving
devices. Quite recently one of them quoted this in a pamphlet, " even to-day
the machine is looked upon with suspicion by the workman, as something
designed to filch his living from him."

Now 1 can most emphatically assert from inside knowledge that, not-
withstanding the lamentable history of labour's contentions with machinery,
the development of the various printing telegraph systems in the British
Post Office has encountered no adverse treatment at the hands of the operating
staffs. Instead, there exists, what is perhaps an unusual spirit of co-operation.

* Paper read before the Telephone and Telegraph Society of London on
Oct. 23, 1910.
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and each one of the systems hole discussed owes very very much to the
generous assistance rendered by the mechanics, operators and other oflicers.
The inventor is generally destitute of practical traffic experience and the
staff supply his lack by bringing with them their wealth of a lifelong training
in the most efficient telegraph service in the world. As a consequence
causes of hindrance have been studied, and successful remedies proposed, by
tho.se merely concerned in handling the traffic over the systems.

For the encouragement of inventors and to banish for ever their anxiety,
let me refer them to Mr. Newland's address to this society on Nov. 24, 1913,
wherein he said " the selected staff have given evidence of rare devotion
to duty in grappling not only w ith the technical aspects of each new invention,
but in the endeavour to got the utmost possible out of them."

Now to return to the Murray automatic system. At each station the
complete in s t a l l a t ion consisted of fou r main pie-cos of apparatus—(I) key-
board perforator, (2) transmitter, (3) perforating recorder, (4) translating
printer.

The tape at first had holes on both sides of the centre feed, and thus
resembled the ve i l -known Wheatstone slip. Afterwards it was prepared
w i t h f l i c f i v e - u n i t s igualspunched in a -s ingle row ofho'es—each letter occupying
u h a i r - i n c h of tape. The perforated tape was passed through tho transmitter
whoso f u n c t i o n was to convert them into the line signals of the real Baudot
alphabef.

A phonic -whee l motor controlled l > y a vibrating reed gave a remarkably
uniform speed to the transmitter. At, the, receiving station tho main line
signals passed through an ordinary polarised relay, and by means of local relays
the punching recorder reproduced a perforated tape. This could in case of
need be passed into another transmitter and supply the messages to other
stations. When required for delivery the tape was fed into an adapted type-
writer which translated the perforations into Roman type, printed direct
on to the message forms.

After several months steady progress the daily totals groA--, until one
afternoon, amidst much enthusiasm, it was made' known that .1,000 had
boon reached. Needless to add, this and higher totals became frequent, but
the output of that installation of the Murray automatic did not satisfy the
exacting demands of the " average per operator " criterion, and for the time
being it was withdrawn.

Thus passed the first installation. It had served well to demonstrate
some of the requisites for the ultimate state of printing telegraphs—namely,
a type-keyboard at the initial stage producing a printed form for delivery
to the public.

Mr. Murray's next development was in the direction of multiplex w orking,
which ultimately enabled him to reduce the operations at the receiving
station. The line signals themselves control the translation and printing
of the message without the intermediate perforated slip.

Another experiment was that of dispensing with the keyboard perforated
tipc and using what is termed a " cadence keyboard," This device, whereby
tho operator depresses each key in unison with a warning signal, has not
proved a success. Strange as it may appear, the operator tires more quickly
in attempting to maintain orify one movement in synchronism with the
cadence beat than when forming combinations or varying groups of keys in
the same time as is done in Baudot manipulation.

Perhaps it is the rigid monotony of the single operation that may account
for this peculiar result.

There will be many references to "multiplex " form of telegraphy, arid
some present would doubtless appreciate an outline of this arrangement, which
undoubtedly supplies the very best form of telegraphy when a continuously
heavy traffic load is experienced.

A group of, say four, operators (A, B, C and D) at each end of a telegraph
lino arc placed in direct communication, one with the other, by means of
synchronised distributors. These may bo imagined as two clocks with
rapidly rotating hands which are maintained in precise agreement of speed
and position so that corresponding sectors of the clock-faces harmonise.
In practice this results in A working continually to A, B to B, &c. The
rate of rotation is determined chiefly by the operators' speed of manipulation.

By duplexing multiplex printing systems, as was done by Major Booth,
tho carrying capacity of the lino is doubled and A, B, C and D each have
partners who receive while they are sending.

In the Murray multiplex the idea is to give the transmitting operator
control of all the actions of the distant printer, and there is no doubt but
that the inventor can now say " Eureka."

Certain modifications and improvements are bound to come as a natural
development, and in the concluding paragraphs of this paper some of the
advantages and disadvantages are outlined. I have often regretted that
when Mr. Murray chose the Baudot code he did not retain the same designation
of the combinations. I know it is argued that the operators need not learn
the alphabet as the keyboard is lettered according to standard arrangement.
In practice, however, it is often necessary to check the slip, &c., and faults
cannot be properly diagnosed unless this is done. It will greatly help the work
of the dirigeurn and mechanics if the " Murray," " Siemens " and " Western,"
who all use the Baudot code, would revert to the same assignment of the
combinations. This is urged also on the ground that being an equal letter
alphalot, it is unnecessarily capricious to change its order.

THE CREED SYSTEM.
Leaving the Murray I became associated with the late Mr. J. Martin in

the experimental trials of " systematic " Wheatstone working. In these
the value of keyboard perforators was clearly evident, and the Kotyra and Gel!
enabled the speed of slip preparation to be doubled.

For a time in the C.T.O. we gummed the received Wheatstoiie slip on

to forms instead of transcribing the messages, but certain disadvantages
accrued and it was finally abandoned in London. About this time, for-
tunately, Mr. Creed's printer assumed more or less its present form and was
put 011 the receiving side of the systematic Wheatstoiie, working between
London and Edinburgh.

The Creed system is valuable as an adjunct of the Wheatstone, as it
supplies an automatic high-speed printer actuated by the Morse code.

Beginning with a device for reproducing the Wheatstono slip at, the
receiving station., Mr. Creed, fo l lowing suggestions of tho Post Office engineers,
began to use this tape in a printer of the early Murray pattern. This w as
abandoned and the evolution of the successful pneumatic type bar printer
ensued.

The original proposal was for the apparatus to be utilised for ne.vs or
Press work, and in that connexion, owing to tho exclusive use of Whoatstono
and Moi'se code, it is at present unrivalled.

.In outline, the Creed system is as follows. Al the sending station a \Vhoat-
stoiie perforated sl ip is prepared arid passed through an ordinary t r ansmi t t e r .
A facsimile of tho perforated slip is produced by the Creed receiver at, t-.he
distant station. This like the Murray slip can bo used for retransmission or
passed i n t o tho printer for t rans la t ion . The nicssa,ge issues from t h e p r i n t e r
w i t h the letter's and other characters impressed in largo typo upon a, tape.

A gumming board for the forms and a dextrincur are placed near tho
Creed printer and the slip, gummed on its underside, is affixed to the forms.

Between 200 and 300 messages can be treated in an hour by expert
glimmers.

The importance of thus substituting a slip printed in capital Roman
type for one with Morse characters is very evident, and a considerable saving
of labour and time is obtained. Manual transcription has always been the
severest handicap in the use of the Wheatstone system.

In addition to the circuits successfully using Creed for Press traffic, a
number of ordinary commercial lines have been equipped with Creed a-pparatus,
but the working thereon is not an unqualified success.

This result, however, is not the fault of tho Creed, but due to failures on
tho part of the auxiliary apparatus.

It is well known that although '"s t ick" punching has given way to
perforating keyboards, it is not possible for the operators to maintain a check
on their slips, and uncorrocted mistakes are more frequent. The employ-
ment of typists with little or no telegraph experience is also responsible for
the preparation of faulty slips, sometimes of course caused by undetected
mechanical defects of the perforators. To these drawbacks there are addi-
tional disteirbances introduced by the attempts to maintain maximum speed
of working.

In my opinion a speed of 120 words per minute should represent tho
highest, and an average working of between. 100-120 words per minute will
much more satisfactorily fill such circuits.

These speeds, besides providing a good margin for relay adjustments
(a vital feature), enable the transmitter to be more closely fed and one printer
to keep up with the output. Speed increases always mean idle periods, or,
what is worse, idle reversals from line, which multiply the work of tho receiving
perforator. A moderate rate assists in numberless ways in promoting efficient
speedful treatment and certainly aids the early detection of faults.

For WTieatstonc-Creed commercial work an additional circuit is always
set apart for KQs—tho bugbear of high-speed systems—but even then tho
treatment of corrections is frequently a matter of grave concern. Obviously,
then, every factor that produces an RQ should be eliminated wherever
possible. There is no doubt that a serial number facilitates search, and in
its absence corrections would 1)6 expedited if with the RQ the time of running
could be supplied, as most of the delay occurs in. tracing the messages. How
this arises it is easy to discover. A temporary stoppage or hindrance at any
one point may cause a loss of sequence to a message perhaps to the extent
of 50 or 100, and a lengthy search follows. Not infrequently the preamble
of a message is imperfect, and the absence of these essential particulars retards
the correction of this and other messages. It is consequently necessary to
augment the IIQ staff; even then the service compares unfavourably with
the expoditive treatment of the direct multiplex operations.

THE BAUDOT SYSTEM.

This has proved in many respects the most successful of all the systems
we have yet used. On inland lines, aerial and underground, it is always
worked duplex, and the incidence of traffic is satisfied with the greatest ease
by opening and closing the " arms " in either direction immediately they
are required. The whole of the apparatus is proved during the early morning
preliminaries and each part remains ready for instant use. An expansion
from two to eight channels or a traffic capacity of from 100 to 400 or more
messages per hour is therefore always available.

At present the early method of manipulation is in general use, and the
operator sends by depressing the five keys according to the well-known
code. The movement for these combinations is timed by the " cadence "
furnishing a maximum rate of 30 words per minute per channel.

A record of the message is printed on a slip at the sending station and
eiiables tho signalling telegraphist to check its accuracy. Almost simul-
taneously the signals are printing tho message 011 a gummed tape at tho
distant office. The receiving operator passes this slip over a roller revolving
in a simple water pot. This arrangement provides a very clean and economical
adhesive. There is an entire absence of delay in these operations, and it is
undoubtedly its simple straightforward character that has placed the Baudot
in the premier position.

The centre of the operations is, of course, the distributor, which controls
tho correspondence of the various parts. Its segments are arranged to provide
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Suitable for
Lighting,
Power,
Telephony,
Telegraphy, &c.

Q

D
Q

THE UNION CABLE CO. LTD.,
Talaerams: "CABLEWELL, DAGENHAtW
Telephone: RAINHAM 25 & 26. DAGENHAM DOCK ESSEX.
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"Wales £McCulloch,
_ c-fo^^K^^Lr^r ** (I. Jr A <rrt>r<Ti-:+;*(. ^,A~.v,^.. *SB1

A Real Boon to the Busy Housewife

Makes a
Charming

and Useful
Wedding Gift

THE

NEW RUSTLESS
CUTLERY.
Knives made of this special rustless
steel never rust, not even under
the inf luence of powerful acids.
Nothing wears away ordinary
knives so quickly as
constant cleaning, but
Rustless Cutlery does
not require clean-
ing and is thus
practically
everlasting.

Not only is this
British Rustless Cutlery

labour-saving and lasting1,
l>u t it is also economical,

for it can he bought for nearly
the Mime price as ordinary
ives. It therefore makes a

special appeal to the thrifty at the
present time.

Per half doz
Fine-grained Imitation Ivory Handles,

Table Knives 176
Do. Do. Cheese 15 •

Fine Quality lieal Ivory Handles,
Table Knives £1 10 0

Bo. Do. Cheese „ £ 1 3 6

Other patterns in stock. SEND FOR ILLUSTRATED PRICE LIST

Special Terms to all Postal Employees.

?L20.LUDGATEHILt:;
Near St. Paul's Cathedral.

56. CHEAPS IDE.
Next Bow Church. ™

OF
THE

THE EASTERN OPTICAL CO.
(Principal - M. SAMMES).

2, 3, & 5, Workman's Hall Buildings, Romford Rd., Stratford, E.
Telephone: 177 STRATFORD.

HOURS OF ATTENDANCE: 1O.3O A.M. TO 8 P.M. THURSftAYS, 1O.3O A.M. TO 1 P.M.

City Depot.— 152, 154, and 156, CITY ROAB.
(Adjoining Moorfields Eye Hospital). Telephone: 1309 LONDON WALL.

HOURS OF ATTENDANCE: 9 A.M. TO 8 P.M. SATURDAYS, 9 A.M. TO 1 P.M,

Claphara Depot.— 96, ST. JOHN'S ROAD, CLAPHAM JUNCTION.
Telephone; 3033 BATTBRSEA.

HOURS OF ATTENDANCE: 9.3O A.M. TO 8 P.M. WEDNESDAYS, 9.3O A.M. TO 1 P.M.

Ophthalmic Opticians by Appointment to
Hospitals, Doctors, Public Institutions, &c.
MAKERS TO: The London County Council; The Metropolitan Hospital Sunday Fund,

Mansion House, E.C. ; The Salvation Army; and numerous other Institutions, Ixmdon
and Provincial.

LOCAL APPOINTMENTS:— The West Ham and Eastern General Hospital; The West
Hani, Kast Ham, Leyton and Leytonstone School Children's Hospital Fund; West Ham
Guardian ; West Ham and East Ham Education Committees ; The Infant Orphan
Asylum, \Vanstead ; Mansfield House Settlement, &c.

AS TO OUR ABILITIES WE REFER You TO OUR APPOINTMENTS.
The Glasses we supply to Hospital Patients are the best modern
Science can produce, and in no case exceed 3/6, in Steel Frames.

ARTIFICIAL EYES FITTED FROM STOCK OR MADE TO ORDER 3s. 60. No EXTRAS.

SPECIAL TARIFF TO CIVIL SERVANTS.
PER PAIR

Spectacles or Pince-nez in steel or solid nickel frames, with sphere s. d.
or compound Lenses . . . . . . . . 3 Q

Spectacles or Pince-nez with sphere or compound lenses in 10-year
gold-filled frames . . . . . . . . . 7 6

MADE TO OCULISTS' OR HOSPITAL PRESCRIPTION INCLUDING A GOOD SERVICEABLE CASE,

WE HAVE ALWAYS IN ATTENDANCE A FULLY QUALIFIED REFRACTIONIST TO TEST AND
ADVISE YOU, FREE OF CHARGE.

JUST PUBLISHED.

PRINCIPLES OF THE
TELEPHONE

PART I.—SUBSCRIBERS' APPARATUS.

By CYRIL M. JANSKY, B.S., B.A. ,
Associate. Professor of Electrical Erigineerinij,

AX I)
DANIEL G. FABER, E.E.,

Assistant Professor of Elertriral Engitx'eriiifi, tin3 Unirersi-tt/ of Wiseonsin.

160 pages, 6 x 9, 125 illustrations. Price 6/3 net, postpaid.

The principles that underly good construction are set for th clearly.
The operation of different types of subscribers' apparatus and
methods of locating1 and correcting faults are emphasised.
Tn preparing the book the authors util ized every advantage of
contact with the men engaged in the industry. They aimed to
make the text appeal to and be of practical use to men who are
actively engaged in the installation, care and operation of
telephone apparatus.
Two supplementary volumes covering central office equipment
and outside construction are in preparation.

CONTENTS.
I.—Introductory. II.—Elementary Electrical Principles. III.—Magnetic
1'rin iules. IV.—Sound. V.—Transmitters. VI.—Keeeivers anil
Indi "tion. Coils. VII.—Signalling Apparatus and Circuit*. VIII.—The
Subs Briber's Telephone Set. IX.—Local Battery Systems. X.- -Common
Batt ry Telephones. XI.—-Faults in Substation Telephone Apparatus.
XII.—-Protection of Telephone Lines and Apparatus. XH1.—Installation.
XI.V.—Party Lines. XV.—Intercommunicating Telephone Systems.

HILL PUBLISHING^ CO. LTD.
(i & 8, BOUYERIK STREET, LONDON, E.C.

NOW READY. 1,000 pages, crown Svo, cloth. 9s. net. Postage 6d. (abroad Is.)

TELEGRAPHY
'A Detailed Exposition of the Telegraph System of the British Post Office.

By T. E. HERBERT, A.M.Inst.E.E.,
Engineer, 1'ost Office Kniiineeriiw Department.

Third Edi t ion . Thoroughly Revised and Enlarged,
WITH 630 ILLUSTRATIONS.

' The objects of the present volume are to supply the admitted
need for an up-to-date and detailed description of the telegraph prac-
tice of the British Post Office, and also to provide for the requirements
of the Departmental and City and Guilds Examinations in this subject.
. . . After anxious and careful consideration, in the light of an extensive
teaching experience, I have deemed it best to avoid the use of mathe-
matics. . . . The ten years which have elapsed since this work was
issued in 1900 have brought with them many advances in the science
o{ Telegraphy. . . . Changes and improvements in detail have like-
wise been, prolific, with the result that a large proportion of t i i i s work
lias necessarily been re-written or rearranged/'

CONTENTS.
Fundamental Principles of Magnetism and Electricity and
Units—Dry Cells—Calculations in connection with Circuits
and Conductors—Measurement of Current—Measurement
of E.M..F. and Battery Testing—Measurement of Resistance—
Single Current Systems arid Relays—Capacity, Condensers
and the Double Current Sounder—Differential Duplex—•
The Quadruplex—Wheatstone Automatic System—Bridge
Duplex—Wheatstone A, B C, Steljes Recorder, and Rebesi
Typewriting Telegraph—Hughes System—Baudot System—
Murray Automatic and Murray Multiplex System—Central
Battery Telegraphs and Telegraph Switching Systems—
Secondary Cells—Secondary Cell Working—Repeaters—•
Test Box and Protective Devices—Telegraph Testing and tho
Formation of Special Circuits—Construction of Aerial Lines—
Underground Lines—Appendices—Molecular Theory of
Magnetism—Notes 011 Chemistry—Examples on the Calcula-
tion of the Capacity of Circuits—Useful Numbers—]ndex.

London: WH1TTAKER & CO., 2, White Hart St., Paternoster Spare.
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for the division of line-time determined for that particular installation.
We have for TS-BM two 3 2-segment sextuples, TS-BS a 27-segment quintuple
and a number of 22-segment quadruplex serving London to Glasgow, Liver-
pool, and Brighton.

It was thought an advantage would be obtained by using two separate
distributors at each station, one for sending and tho other for reception, thus,
in tho event of a breakdown, one group of channels, in or out, would be
maintained and the loss occasioned by the stoppage of a distributor reduced
by half. Experience shows, however, that line and local synchronising diffi-
culties are greatly increased—checks that exist with single distributors and
facilitate detection of faults are absent, and the net result is a negative gain.

The Baudot distribution is singularly successful and, with competent
handling, the sets run many days, sometimes weeks, with but one or two dis-
tributor stoppages of t w o or three minutes for speed adjustment.

For some time operators have been encouraged to work without their
tape record, and a considerable economy is forthcoming if it be found prudent
t o remove this check altogether. In India none of their duplex circuits were
f i t ted with the ' 'home record," and, I believe, they still continue without
(hem. Some risk is involved and one morning the Ceylon traffic manager
showed me a mutilated message that had passed over the Madras-Colombo
Baudot duplex. Examination disclosed the fact that a fault had existed
in tho keyboard which would have been detected and removed had the tape
cheek been used. Its employment has no doubt contributed to the exemplary
correctness of the system. Other and later methods have no such safeguard.
J f the Baudot comes into line with them it means a wonderfully cheap
installation by nearly halving the first cost and maintenance.

The Baudot receiver (traducteur) is an exceedingly efficient piece of
mechanism and of so robust a constitution that v.e have some in the galleries
working as well now a.s when obtained nineteen years ago. Their cost for
repairs is very small.

One of them has been working on a circuit for several months at about
42 or 43 words per minute and responds perfectly. This has revived the
question of increasing the rate of distribution all round. As a rule, however,
the present, rate for the average operator represents the safe maximum, and
recourse, must lie made to the keyboard and tape transmission if 40 words
per minute are desired; but is it worth while ? The peak load of traffic
seldom lasts for more than two hours per day. and as now used the Baudot
outsteps all rivals in regard to accuracy and freedom from RQs. A change
of speed will reduce the working margin, increase cost and difficulty of
maintenance. Experience with the indirect tape transmission shows that it
is loss free from delay and corrections.

There is also another feature of output to be considered—namely, that
the receiving operator, besides gumming, checking and signing, has now to
f i l l in the particulars of the message upon the attached counterfoil, and 00 or 70
messages per hour generally represents the maximum. If, therefore, the
speed is raised by tape transmission and 80 to 100 messages per hour are
signalled, additional staff will be required, and on a quadruplex this will mean
at least five instead of four receiving operators. Of course the handicap of
gumming is removed on the page printer and the receiver's output corre-
spondingly increased, but even then other duties occupy an. appreciable time
and when faulty printing occurs assistance must be given to avoid congestion
ui id delay.

THE SIEMENS SYSTEM.
This is a high-speed tape printing system of the automaticj i l l s is a nign-sjH't'u tape prim .ing Kysiem 01 me a.iuonia. i[c group. .11:

apparatus corresponds to tha.t of the Wheatstoiie-Croed in having koyboarc
perforators, a transmitter and a receiver. It differs from the Creed in usin£
five-unit code and in tho provision of synchronous distributors. Th
perforated slip is very wide—almost double that of the Murray multiplex,
and in both the holes are punched in rows across the tape as was done by
the Carpentier perforator in 1887. The fundamental requirement—that the
moving brushes of the transmitter shall synchronise with those of the distant
receiver—is accomplished by an ingenious automatic control of the motor
speed.

is that it suffers from all tho drawbacks of tho automatic systems a s w c y s — n ,
t hat 1 lie average delay to traffic tends to increase and RQs heap up. Moreover,
the type impression compares unfavourably with the Creed and Baudot
being often so indistinct that messages are referred back for this cause alone.

THE WESTERN ELECTRIC MULTIPLEX.
In this system we come to the latest development of what has been

termed — not inaptly — " press the button telegraphy. " Its general make-up
is, Baudot distribution, the five-unit alphabet, keyboard perforators.
transmitters with automatic control switches and page printers. The
distributor motor is of the phonic wheel pattern controlled by an electrically
driven tuning fork at a speed of about 240 revolutions per minute. This
gives to the four transmitters a speed of 40 words per minute, and the typist,
being cadence free, exceeds this ra.te and easily provides for a ma.xinium
supply of line signals.

Synchronism is obtained from tho working signals and correction of

speed furnished by a rubber-tipped rod striking the vibrating fork at the
slower station.

The perforator has throe rows of keys arranged according to standard
typewriter usage, and the change from letters to figures, &c., is made by shift
keys. Special signals are provided to procure the other printers' movements
of line, column, and page.

Following tho Baudot precedent the printer is only actuated with
"marking- signals, these being received from line and repeated by a Post
Office standard relay. There is the special provision however of j o i n i n g the
arms alternately to + and _ for "marking" which assists in ma in ta in ing
synchronism when no operator is transmitting to lino.

In front of each printer is a box containing the selecting relays which,
acting through electro-magnets placed within the printer case, cause the
revolving type.vheel to be stopped so as to ensure the printing of the required
character. As soon as the type-wheel is stopped tho paper is thrust against,
its periphery by a blow from a printing magnet, and the paper is then moved
along for the next character. The paper is supplied to the machine from a
continuous roll and is torn off at a cutting edge provided for this purpose
just above the window of the printer.

It lias been mentioned that to obtain the different movements required
for page printing it is necessary to transmit many extra signals over the line,
and this has been a heavy burden. As a result of examination and careful
tests, it was found that, for a time, these averaged 30 per cent, of the
transmitted signals. One siip; taken at random, contained 21 messages,
10 RQs, 1 RD, I BQ, and 1 repeat, included 031 such extra signals, this
waste has however been considerably reduced by devices introduced by one
of our own mechanics, and when these are completely fitted nearly four-fifths
of these signals will be saved.

The weak point is the use of a small type wheel and the impression
sometimes leaves much to' be desired. But here again attempts are being
made to secure improvement and during the last few days tho mechanic
has been able to effect some advance in this direction.

The traffic output of the Western Electric is very high, and individual
operator totals easily pass above anything we have yet tried. At present,
however, the printers require a great'amount of attention and restrict, some-
what the general traffic capacity of a system capable of supremo achievements.

CONCLUSION.
Operators' averages are not always satisfactorily comparable. Thoy

must depend very largely upon the character of tho'messages dealt w i t h ' ;
in some cases 25 messages are of greater d i f f icu l ty and length than 50 ordinarv
tolegrams.

The amount of traffic passing over the various installations mentioned
ranges between 3,000 and 5,000 telegrams daily. The Western quadruplex
during the week ending April 8, 1910, totalled 31,587. This very fine work
was possible owing to the abnormal pressure of traffic consequent, upon
the storm breakdown of last March. Beginning at I I a.m. on Apri l 3, the
daily totals were :

Monday
Tuesday
Wednesday
Thursday
Friday
Saturday

4,409
5.028
0.052
5.48O
5,505
4.31I3

These and other equally good results with the multiplex systems are only
obtainable wi th the cohesion and enthusiasm of team working. The success
of the high-speed printing telegraphs, depends upon the hearty and skilled
co-operation of the members employed on the system. Since the t raff ic
carried is heavy, slight stoppages and hindrances a're magnified and become
more serious than upon the hand-worked Morse circuits.

It lias been thought that the art of the skilled telegraphist is no longer a
requisite, as the extensive adoption of systems in which the automatic element
prevails destroys the need of him. Judgment and intelligence are however
required to properly utilise these automatisms, and the former qualities which
produced a good telegraphist are still indispensable.

It must not be overlooked that the raising of the speed per channel
from 30 to 40 reduces the number of arms possible on certain lines, and tha t
the Western working at 30 w.p.m. would give less ou tpu t than the Ha.udot .

In contrasting the two keyboards—tho Baudot five-key sender and t h e
typewriter—it is found the former is very easily learned and tho operators
appear to work in ignorance of the eado'nce, nincli in the same way as wo
forget tho ticking of a clock, unless it changes in rate or stops. Both key-
boards are learned by tho average operator in about 100 hours. When dealing
with code and figure messages the Baudot keyboard and control check is
preferred.

To show more strikingly the advantages of multiplex over automatic
systems when the traffic is continuously "heavy, the following brief facts
are adduced :—

Multiplex.—Provides steady even flow of the work which aids the
circulation and transmission elsewhere.

AHtomat-ir-.—At times there is unavoidable congestion and consequent
dislocation and delay at the other po in t s served.

Multiplex.—A breakdown of the receiving apparatus only stops a
fraction of the traffic in that, direction.

Automatic.—A breakdown of the receiver intercepts all inward work.
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S. SIMPSON. MISSES MORRISON, ROACH (Assistant Supervisor), HIRST, DYSON (Assistant Supervisor), C. DYSON and PEARSON.

Giiorp OF TELEPHONISTS AND MEMBER OF ENGINEERING STAFF ON DUTY AT AN EXCHANGE DURING AN KXPLOSION
AT A MUNITIONS FACTORY IN THE TOWN. (See October issue, page 9.)

Typewheel i\ Typebar..—The greater frequency of certain letters causes
them to w ear. Replacement cheaply and easily done on typebar but, generally
means the expense of a new wheel in the other method. There are also
greater difficulties in the way of obtaining a good impression with the typo-
wbool than with the typebar, especially in page printing.

Tape printing possesses several advantages. It can be secured with
simpler, stronger mechanism; fewer line signals; and corrections do not
appear. Whereas, with direct printing on the forms, the pencilled alterations
cast doubt, upon the rest of a message, besides spoiling its appearance.

Morse of five-unit code ?—There are two good reasons for the adoption
of the latter in high speed systems :

( 1 ) Certain experiments show that twice the speed is obtainable over
the lines.

(2) The translating or printing apparatus is simpler, cheaper and
more durable.

As regards future developments, an advantage of the multiplex over the
automatic is that the former can easily be broken up to provide inter-connexion
between three, four or five centres. It seems most probable, however,
t hat the best arrangement, will be to establish zone centres fitted with Murray,
Baudot, or Western for the connecting trunk lines and fed by machines of
smaller capacity serving the local area.. Traffic from these could be dove-
tailed with the main lines by means of re-perforated tapes which would sa,ve
labour and delay at the zone centres.

If the tariff could be revised and distance charges arranged, instead of
the present high universal rate, the much-abused telegraphs would become
more than self-supporting.

My thanks are due to Messrs. Murray, Creed and the Institution of
Post, Office Electrical Engineers for the loan of slides and photographs which
have illustrated the paper.

An interesting discussion followed Mr. Pendry's paper, but owing to
the late hour it was necessary to bring it to a, conclusion before the founts
of oratory were exhausted. Mi'. Dalzell, Mr. Lewis, Mi1. .Kennedy, Mr. Steed
and Mi'. Dunford expressed their views. Mr. Dalzell thought that more
spare parts should be provided so that faulty apparatus could be repaired
and brought in to use with the minimum of lost time and that the main aim

f 01- the future was to standardise, so that a perforated tape could be used
for transmission purposes on any transmitting' instrument. Mi'. Lewi &
explained that the difficulty as regards spare parts was due to the fact that
they were generally used to make up additional working sets. Mr. Kennedy
expressed the hope that a scientific tariff would be adopted for telegraphs
on the distance basis. Mr. Steed is apparently in favour of drastic measures
at the C.T.O. He suggested amongst other things that the official automatic
exchange should be converted into a telegraph exchange for London and
that the intercommunication switch in the telegraph gallery should be used
for all circuits to places within 50 miles of London. Mr. Dunford pointed
out that at- present the Baudot was not adapted for use with typewriter
perforators, and that at the present time, when so much unskilled labour
was being employed in the C.T.O., that fact militated against its use. He
\\ ished to emphasise the fact .that with typewriter perforators it was possible
to dispose of much traffic which otherwise could only be dealt with by skilled
telegraphists.

Unfortunately Mr. Newiands, Mr. Murray and Mr. Lee among others
wore unable owing to the lateness of the hour to contribute their views to
the meeting.

PERSONALIA.

NEWS OF THE STAFF.

LONDON TRAFFIC STAFF.
Marriages-

Miss RUBY E. Cox, Assistant Supervisor, Class II, of the London Wall
Exchange, has resigned in view of her approaching marriage. She was
presented with a case of fish-servers and knives and forks, and with a rose-
bowl and cruet.

Miss F. B. RUFFY, of Victoria Exchange, has resigned to be married,
and has been presented with a case of fish knives and forks and other useful
presents.

Miss EMMELTNE DYALL, of Mayfair Exchange, who lias resigned on
account of marriage, was presented by her colleagues with a silver cake
basket, fish knives and forks, and other gifts.

Miss B. R. BKTTESWORTH has resigned in view of Inn' approaching
marriage, and was the recipient of several useful gi f ts ( inc luding a tea service)
from her colleagues at Dalston Exchange.

Miss E. MARSHALL, of Paddington Exchange, on resigning to be married,
was presented with a tea service, clock and many other useful gifts.

Miss D. CATT, of Kensington Exchange, resigned in August, and was
presented with a silver cake basket and several other useful gifts.

Miss FAIRBAIRN, a telephonist at the Wroolwich Arsenal, has resigned
in view of her approaching marriage, and wa# presented by the staff with a
breakfast service. Her old colleagues at the London Wall Exchange presented
her with a silver cake basket.

Miss G. CLIFFORD, of Regent Exchange, who has resigned in view of
her marriage, was presented by her colleagues with a, case of silver spoons
and sugar tongs, a. silver vase and other useful gifts.

Transfers—
Mr. P. J. MANTLE, Exchange Manager, of London Wall Exchange, was

presented with a canteen of cutlery by the staff, on the occasion of his transfer
to the London Trunk Exchange in place of Mi1. W. J. WThite.

Miss KEMPE, Assistant Supervisor, Class II, has been transferred from
Western Exchange to Mayfair.

Miss B. A. HULBERT, of Hop Exchange, has been transferred to the
Trunk Exchange.

Miss R. M. DRISPAIN, of the Hop Exchange, has been transferred to
Trunks.

Miss M. A. D. CONNELL, of the Hop Exchange, has been transferred to
Woolwich Arsenal.

Miss C. E. PEATLING, of Hop Exchange, has been transferred to the
Money Order Department.

Miss R. DE NICOLAS has been transferred from Regent to North Exchange.
Miss D. MASLTN has been transferred from Regent to Hop Exchange.

OBITUARY.
We regret to announce the death of Miss MAGGS which took place on

Oct. 31. She was a Telephonist on the staff of the Western Exchange unt i l
the 23rd ultimo, and the sad news of • her death was received with great
sorrow by all her colleagues.

Printed by A, P. BLUNDELL, TAYLOR, & Co., 171-173, Upper Thames Street, London, B.C., and published by the EDITING COMMITTEE
I.Tr»TTW T.T?*' a.nrl .T W Wl«c!T^T«jnWTC^ npnArnl Pn«t. OffipR North. London. E.C.
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WHERE TO STAY.
The attention of our Readers is directed to the following

list of Boarding Houses.

L^ ASTBOURNE.—" Polytechnic " Boarding House. Kecommended
•"-^ by "Polytechnic,"Regent St., since 1894. A comfort able holiday homo.
Liberaltable. Terms from "25s. w'kly.—Mrs. Edwards, 109-111, Tideswell Rd.

EASTBOURNE, liev. E. W. Moon-, Kev. R. K. Gill ie recom-
• -^ mend 3 and -I , Queen's Gardens. J-Soard residence. Restful sur-

roundings. Balconies overlooking sea, ;)iid pier. (Vnfra l . 25.s'. ti</. t o 425.
weekly. Misses Yelland aTid (Jalway.

l^DINBURGH. -Board for Visitors, day or week. -Miswts Carter,
* •* 6, Howo Street.

\7ENTNOR, ISLE OF WIGHT. - Idea l for Winter Holidays.
* Sunny and safe. Kllerslie Hoai 'ding House. ,Sea view. Comfortable

rooms. Good fires. Liberal table. Moderate teinis.—Miss Walmslev.

"VISITORS TO LONDON."

TRANTER'S TEMPERANCE HOTEL,
6, 7, 8 & 9, Bridgewater Square, Barbican, E.C.

MOST CENTRAL FOB BUSINESS OR PLEASURE.

2 minutes' walk from Aldersgate Street Railway Station ; 7 minutes' walk
from St. Paul's Cathedral and G.P.O. Very convenient for Shopping Centres,
Amusements, and all Places of Interest. Terms : Bedroom, Breakfast, and
Attendance, from 4s. Other meals optional. Tea, from Is. to Is. 9d. Electric
Light. Night Porter. Established 1859. Telegrams: " Healthiest, London."
'Phone : Central 959. Write for " How to Spend a Week in London," with
Tariff and Testimonials Free. Quiet, Home-like, and Comfortable. This
Old-established Hotel is again under the Management of

G. T. S. TRANTER, Proprietor.

CIVIL SERVICE

Share Purchase and Investment Society, Ltd,
ESTABLISHED 1885.

Registered iinder the Industrial and Provident Societies' Act, 1876.

143. QUEEN VICTORIA STREET, LONDON, E.C.

This Society offers facilities Soi' purchasing or mortgaging Shares in the Civil Service
Supply Association and other Stocks, Shares and Securities, by means of Advances

repayable by monthly instalments at the following rates for each £10 advanced.
ADVANCES MADE ON LIFE POLICIES.

Monthly Rate of Repayment (Principal & interest included) for each £10 advanced.
I Year. 2 Vears. ." Years. .1 Years 7 Years. 10 Years.

77s. 5d. 9s. Id 6s. 3d. 4s. 1d. 3s.1d. 2s. 5d.
Stocks and Shares bought or sold through the agency of this Society.

Full particulars may be obtained of the BKcEUTiEv.
The amount advanced since the commencement of the Society

exceeds the sum of £600,000.

When your Safety Razor pulls
Don't throw away the old blades ; pack them up

and send them to us, and we will re-grind and

re-set them and return them to you post Iree, and

charge you only ONE SHILLING per do/., blades.

EMPIRE RAZORALITIES
(Dept. T.J.)

16 LIVERPOOL STREET ARCADE, LONDON, E.C.

-B

N O T E : The "\Vyse" .Pipe i* the
newest torn) of the Liist.-NVord JMpi1.

Here are four reasons
why YOU should spend

3/6 r
Wyse Pipe

FIRST, for Economy. — The " LaM-\Vord " I ' ipc saves a i | i i a r l c r of
your tobacco : every shred can be smoked and en joyed .
SECONDLY, you arc enabled to smoke in perfect comfor t hi l i i c
heav ies t rain or strongest w ind .
T H I R D L Y , M a t c h e s ! One,- l ighted, t h e " L a s t - W o r d " I ' ipc can be
smoked right t l i m u g h to the end.
I M ) | RTHLY. .No n icot ine can possibly gel i n t o t i i e s t em, and no
s-d iva dimes in contact w i t h the tobacco. The diagram explains t h i s .
Remember, the pipe has the appearance of an ord inary high-class pipe,
fu r the rmore , neither tobacco nor ashes can possibly drop o u t .
A Soldier writes from France:
" Tlic average 'Tommy' doesn't Rive a ' cuss ' about any particular pipe, l i n t what
l ie does know about the Last-Word is that lie is allowed to xmokr his ' n-roiig-icai/'
jn'lie. nss lie en!/-" it, when cigarettes or onliniirij pipe!! are forbidden. For myself 1 think
it is the on/// pip*3, and never needs three or tour matches, smokes very economically,
ami above all smokes^right out."

London-made of selected French briar in one piece. Kecommcnded by this Paper.
Tost tree: "Popular," 3 6 : Silver-mounted. 4 6 : "Extra" *i:ieit French briar,
suaranteed, 6 - ; Silver-mounted, guaranteed, 7 6; Kne Straight grams from 1O 6.
Postage abroad Oil. extra.

T A WY^IF. A. WIi3.Ej, MANSIONS,
GERRARD STREET,

W, ¥V .
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"Electrical
Installations

By RANKIN KENNEDY, C.E.

The coupon below entitles anv reader of tho TELEGRAPH
A N D T K L K P H O N K JOCRNAI, to a complimentary copy of a
booklet describing what Is probably the most valuable work
for telephone, telegraph and general electricians ever
published. The necessity for being well acquainted with
all designs, for installations that have given good results
will be readily acknowledged by those whom the matter
concerns.

While there are numerous text-books dealing with
one branch or another of electrical engineering, they are
all prepared for the student, and their contents deal rather
with theory than with practice.

The aim of the new Edition of " Electrical Installations "
which has just been published is to assist the practical .man
who is concerned with electrical installations in any form,
and this because it is recognised that there exists a very
large class engaged in constructive and installation work,
and a still larger class whose duty it is to operate the
instruments.. Many of these have picked up a working
knowledge of their employment. What they need is to
study the elements of the science of the subject. These
elements are fully dealt with, and on the sound foundation
thus laid, the author, who is a civil and electrical engineer
by profession, and recognised as being in the front rank of
electricians and engineers, proceeds to deal with every
possible form of electrical installation, their principles and
practical application.

ALL BRANCHES DEALT WITH.
The work includes in its comprehensive scope a review

of electrical instruments, with references to indicators and
recorders, and alternating watt-meters, electric pyrometers,
and an electric spark recorder—all of supreme importance
to electricians and electrical engineers. The telephonic and
telegraphic branch of electrical engineering is, needless
to say, given in great detail and with profuse illustrations.

Dual ignition systems are fully dealt writh. so too are
" electrical installation accessories," wiring switches, switch-
boards, regulators, electrical signals, telegraphs, telephones,
and wireless telegraphy.

A FREE BOOKLET.
To the Caxton Publishing Co., Ltd.,

127, Surrey Street, London, W.C.
I'lease send me, free of charge, and without any obligation on my

part, Illustrated Booklet on "Electric Installations" and particulars
of your plan whereby the volumes are delivered for a first payment of
Is. (id., the balance being paid in small monthly instalments.
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A MESSAGE FROM THE POSTMASTER-GENERAL.

As yet I have little knowledge from within of the Telegraph and Telephone
Services ; but I know how important is their work and how well done in spite of
inevitable difficulties.

I am sure " The Telegraph and Telephone Journal" is most useful, as well as
interesting, to all members of these Services and I wish it every success.

Dec. 20, 1916, ALBERT H. ILLINGWORTH.
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SOME APPREHENSIONS AND A MORAL.—III.

BY JOHN LEE.

THE theologians always condemn schism, but not usually
on the best grounds. They keep their eyes upon the fact of separa-
tion ; they do not quite appreciate the loss to the main body of
those who separate themselves. For it happens in most cases that
those who separate are sturdy thinkers who find that their process
of thought is out of parallel with the process of thought of the
main body. While minorities must suffer it is still the case that
to minorities is often given the privilege of affecting the main body,
and this privilege they surrender by separation. One of the
advantages of the much-abused, party system lies in the fact that
it preserves some systernatised influence for the considerable
minority, though for smaller minorities it is probably less effective
than the group system. In our own realm we often see men
tempted, on this or that ground, to leave their main representative
body, and it is commonly the case that those men, if they remained,
would exercise a strong influence upon that body. At any rate
to whatever extent separation enters to that extent representation
is impaired.

1 should be inclined to think that those persons are wrong
who say that " there is toe much democracy nowadays." and on
the contrary 1 should be inclined to urge that there is too little.
It is quite possible that there is good reason to suppose that
organisms which set out to express the opinions of large bodies of
men and women do not always express those opinions, but that
is not because the articulation itself is not justly representative
but because those whose views run counter to the views expressed
are either separated from the articulate section or are merely
quiescently attached. It may be true that the trade society of
curates is too wildly socialistic, but I would not on that account
assign the responsibility to those earnest men who guide the society
sp much as to the other men ivho refrain from having anything to
do with the society and quiescently permit it to represent the class
as a whole. There is nothing easier than to permit other people
to direct policies and then to criticise them for the policies which
they establish, and for the theories which may be presumed to
lie behind those policies. It is rather akin to the American theory
of ten years ago which presumed that there was something short
of the respectable in political machinery, that democratic impulse
always meant assaults by certain classes 011 certain other classes,
that the representation of great masses of the population meant
the vociferation of the demagogue.

Against these tendencies, I think, the time is ripe to make a
protest. There is no reason why the representative process should
not be constructive, but it is not likely to be constructive if it
meets the disdain of those who think that there should not be
representation at all. It is not likely to feel its responsibility
if the only duty assigned to it is the duty of assault. It is not
likely to look at the rights and the needs of all men if from the
outset it is regarded only as obtaining the rights and as satisfying
the needs of certain classes and at the point of the sword. There
is surely a scope for industrial as distinguished from political
democracy. The whole story of English democracy from the
times of the French Revolution represents a process which, with
surprising modesty of claim, aimed at such a gradual modification
of conditions as brought it under the heading rather of constructive
than of destructive criticism. Industrial democracy is only
beginning. We are seeing it, so to speak, 011 the horizon. It
might be possible to learn from the past, from the errors and follies
of the handling of political democracy; to go and meet it more than
half-way; to regard it as an inevitable stage in social evolution
with which it is wiser to co-operate than to do battle. In short
it might be wiser to look for fellowship which only can be fellowship
\vorth the name if it excludes, by its direct will, no single soul
from the scope of its co-operative ideal.

Quite naturally I am met with the criticism that I am blind
to^the faults of the democratic process. To that I do not reply,
but if I did reply it would be to hint that the faults may be ascrib-

able to a partial democracy which does not base itself on a suffi-
ciently wide basis and also to a somewhat shortsighted method
of resisting the claims of this partial democracy by detaching
from the main body those whom it ought to represent. I imagine
that these somewhat vague reflections are applicable to our own
sphere. At least it is in some direction as this that I would look
for an explanation of some of the present difficulties and for a
solution of those future difficulties which give rise, not unreasonably,
to apprehensions. I look for strength in representation not in the
form of strong vociferation or of bitter vocabulary, but in the
all-inclusiveness of that representation.

CONTROL BY STATISTICS.

Bv E. HARE.

A FEW months ago Mr. Lloyd George, speaking in the House
of Commons and referring to the absence from Woolwich Arsenal
of its chief. 8ir Frederick Donaldson, said " The engineer of tho
North-Eastern Railway Company was placed at our' disposal,
and he is in temporary control and the services which he has
rendered have been conspicuous. . . . One of the things lie
initiated was a statistical record of the output. That is having,
and will continue to have, a potent effect not only upon the output
but upon the cost of the output. As an illustration of the use
to which such figures can be put, I will mention that where the
output of a certain shop or section of a shop is noted, on the
following morning it is possible for the superintendent or the
works manager immediately to put his finger upon the fact that
perhaps the flow of raw material fails, or that owing to the conges-
tion of the Arsenal railways the output cannot be got rid of, and
the cause of the inefficiency of the machinery can be checked.
Such hitches in the daily work of a factory can only be avoided
and minimised by a most complete system of statistical control,
and that has been instituted at Woolwich."

These remarks, in my view, bristle with noteworthy points;
which concretely epitomise the value of statistics as an accessory
to—not, of course, in substitution of—personal supervision and
control; and a very important accessory too, for, by it. the fore-
man or whoever the officer in control may be, is able to concen-
trate more attention on quality, leaving quantity to the automatic
precision of tabulated results.

Now Woolwich Arsenal is not in an ordinary or in a narrow
sense a business and profit-making institution ; but at this extra-
ordinary epoch, time—or man-hours—has become an overwhelming
factor, and as in all work of practical utility time canot be separated '
from money, this engineer-manager, fresh from a concern which
combines a public utility with the financial interests of a private
and limited proprietorship, is naturally prompted to inaugurate
methods which have no doubt successfully achieved a dual object—
time-saving and money-saving—elsewhere ; the far-reaching effects
of the innovation being, probably, beyond computation. The
resultant sequence being, that in securing the primary object—-
the output of iron and steel and furnace—there is not an undue
melting of gold and silver coin of tho realm.

The bearing that an adequate or inadequate output has upon
cost—i.e., whether the medium is \vorking to its full capacity
or not—is too obvious to need demonstration; the real problem
lies first in discovering the standard of adequacy and in conforming
to it when discovered. Mr. Lloyd George tells us, in effect, that
tho means employed at Woolwich for securing a satisfactory output
at an appropriate cost and for avoiding and minimising hitches
in the daily work, is a complete system of statistical control;
and, further, he mentions specifically two essential factors in the
scheme, viz., that note is made of each shop or section of a shop,
and that the information is available on the following morning.
These tw'o points might almost be regarded as a summing-up of
;he mission of and the reason for statistics in their modern and
scientific application to the needs of business and manufacture.
Statistics are tools in the hands of good management for keeping
a living organisation in a sound and orderly state, not for digging
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up the dry bones of departed errors and shortcomings—to be
re-interred after a fruitless investigation based upon faulty memories
or hypothetical surmise. And it is this futile and unpractical
handling that has laid the very word " statistics " under a ban
of suspicion and distrust, as representing a means in ingenious
hands of twisting and distorting plain facts into fanciful shapes
which otherwise they would never honestly assume. Statistics
need only to be used once for the purposes of concealment or to
create false and exaggerated impressions—easily accomplished
by an unfair or misleading unit—and the mischief is done ; con-
fidence in them has rightly or wrongly vanished for evermore.

I have read somewhere that the old French police were quick
at detection but faulty in prevention, and the same may be said
of that old style of belated statistics which tell us. for example,
that the proportion of paupers to population, last year, was only
so much or so little, at which gratifying intelligence we beam
with satisfaction and hope for a diminution in the poor rate.
Whether the paupers themselves are equally gratified in having
such notice taken of them, and to what use the figures are put
lo effect an improvement this year is another story.

Dickens, in his quaint philosophy, gives us an amusing illus-
tration in Hard Times of an incomplete and inconclusive mode
of posing statistics. A schoolmaster puts this problem : " This
schoolroom is an immense town, and in it there are a million of
inhabitants, and only five and twenty are starved to death in the
course of a year, what is your remark on that proportion ? " And
the remark of the hopeful pupil to whom the problem was pro-
pounded was that " it was just as hard upon those who were
starved, whether the others were a million, or a million million."

The pith of the anecdote lies, of course, in the stupidity of the
schoolmaster and in its context with the story ; but the answer,
ludicrous through it appears, was as accurate as any other, because,
as no inhabitant had any business to die of starvation the question
of proportion was senseless. This fictional incident is only germane
as typifying the ridiculous uses to which statistics have in bygone
times been put and have consequently acquired a bad name.

To revert to Woolwich Arsenal, we are told that a system of
statistical control has been introduced, that one shop or machine
is pitted against another and that the information is available
next morning ; but the sequel is not unfolded. That is to say.
in what manner are the results made known to those concerned
and what steps are taken in the light of the knowledge obtained
to secure the desired improvement ? We may be sure in any
case that the records whether in figures or diagrams are not merely
scrutinised and pigeon-holed, but in some form are made known
timely to those whom they may concern, for practical purposes.

How this is to be done is always a difficult and sometimes a
delicate problem ; for in dealing with quantity of output we always
come in the end to the personal element. All things being equal
in the efficiency of the machinery, it follows that variations in
results must be attributable either to those who actually work
the machine or to differing vicw-s as to v.'hat the machine is capable
of producing or should be expected to produce.

Without comparative figures, without knowing what is being
accomplished elsewhere, any honest worker may be satisfied that
his output or the output of his machine is the utmost that it can
accomplish ; and I use the word '' machine " generally, as meaning
every medium of labour: spades, hammers, screwdrivers, type-
writers, pens, ledgers, switchboards and, even, brains.

From childhood upward no one likes to be, and everyone
resents being, driven and except to the bully, goad-wielding is
always distasteful; but, without data, and with nothing more than
an uneasy feeling that there are loose screws somewhere, how is
it possible to keep the business instrument tuned up otherwise
than by perpetual urging and worrying ? Or, to employ a common
metaphor, by endeavouring to make a horse drink by coercion 1
A process which usually engenders little else than sullen obstinacy
on the one side and helpless exasperation on the other.

But whereas sheer driving force usually fails where human
activity is in question, there remain other means of instilling and
maintaining an atmosphere of zeal and energy, and in the absence
of payment by results, or conversely, the abolition of equal pay for

unequal work, there is perhaps none better than the encouragement
of a spirit of emulation and competition—these being easily recog-
nised as two of the most potent factors in influencing the ways of
men and women in the walk of life which they have chosen or
which has been thrust upon them. Mere statements by word of
mouth do not however always convey conviction, no matter how
frequently they be reiterated, and an oft-told tale will not allay
scepticism ; but a photograph cannot lie, and statistics may be
regarded as the photograph of what we actually did yesterday,
and not what we thought we did or what our masters were expected
or were hoped to believe we did. It is therefore futile merely
to say to a man : " This is what so-and-so did and what you did
vesterdav.." because his reply will be '' Yes, but what did he do the
day before and what is he doing to-day ? " A sustained record
is the only reliable indication of efficient work ; gusts and spasms
of industry being the prerogatives of those who are answerable
only to themselves for the quantity and quality of their output
and the making or marring of their fortunes. Positive proof of
the accomplishment of this or that section or machine or individual
is only forthcoming when an accumulative day to day or month
to month record in a simple and graphic form has been kept, clearly
showing the actual production per unit. And the cost of such
records is amply repaid if put to practical use by making them
known to all concerned.

As an illustration of how this may be done I will cite two
examples from my own knowledge and experience of the methods
adopted by a certain undertaking, which although it is dead and
buried, I will not name. Two unsatisfactory items figured in their
accounts ; one was the heavy total of outstanding debts and the
other was the ever-increasing value of tools in use and in stock.
Whether, in the aggregate, the figures were disproportionate to
the magnitude and growth of the wrhole business it was difficult
to discover, but as the whole business was split up into sections
a means of judging was available. Monthly tables of comparison
were instituted showing the percentage of outstandings to the
total revenue in each section, ranged in order of merit; and needless
to say the variations were astonishing—not only in themselves but
to those sectional managers whose preconceived notions of a
satisfactory position in this respect were proved to be unsound.
Not that they could be deemed to have been consciously lax, but
that hitherto they had not been supplied with any standard or
data by which the situation might have been corrected. Anyhow-,
they forthwith proceeded to share their astonishment with the
clientele, for the following edition of the list evidenced an un-
mistakeable application of the debt-collecting screw.

The same method was adopted in regard to stocks of tools ;
although, of course, remedial measures could not be so easily
nor so readily applied, for considerations of area and the extent of
work in hand had to be reckoned with. Nevertheless, though
no doubt, the scrap heap was appreciably augmented in the process,
there soon resulted a steady reduction in this floating balance
with a contemporaneous diminution in the tools bill.

So far as my knowledge went and recollection serves, no resent-
ment by those upon whom responsibility rested was manifested
or felt at the publication of these figures. Instinctively it was,
no doubt, recognised that the management—for statistics of this
nature are purely a matter of management—had likewise their
responsibilities to those \vho had advanced money for the develop-
ment of the business, and were not only justified in taking such
action as in their wisdom they thought would put right what
they knew to be faulty, but in fairness and honesty were bound
to do so. While, on the other hand, the management were animated
by no desire to pillory the apparent delinquents, but merely to
arrive at and set up a standard for all to see, and which they hoped
would invite emulation, and they^were^neither mistaken nor
disappointed.

In effect, the management reasoned thus : Hitherto we have
mysteriously and jealously guarded information afforded by
multitudinous returns compiled with much labour and at con-
siderable expense; elaborated it, commented upon it and tucked
it aw?ay in drawers and pigeon-holes. Let us henceforth change
this secretive system ; boldly^take our managers and engineers
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into our confidence : let one section know what the other is doing ;
invite competition and co-operation, and who knows but that
haply we may achieve something: that we may have, in fact,
alighted on the solution of a problem that has been staring us in
the face for years.

And the experiment succeeded so well that tables of compari-
son became a settled institution, and the management in general
and its statistical branch in particular, preened themselves on their
happy disco\ cry.

TELEGRAPHIC MEMORABILIA.
OXK hears and reads so much of what our sister Service, the

Telephones, has done in the direction of war work during these
t\\ o and half a years that it is only an overwhelming sense of the
duty of secrecy that keeps many a telegraph tongue silent and
many a telegraph pen still. One admires the courage of the
telephone- operators who brave the dangers of the streets
during Zeppelin raids in order to reach their duty-posts
and Ihe i r coolness in passing calls with the boom of exploding
bombs in their tense ears. Telegraphists also have had their
hours of excitement and strain, and could tell of a thousand
secrets, l i t t le and big, which at times struggle hard to escape.
Heroism this of a quieter and self-suppressive kind ! It was
•mere may who said that "no woman could keep a secret," but
if ever this myth were exploded, surely during this war time the
telegraph offices of the United Kingdom have been witnesses to
the final shattering. Take, for example, the C.T.O. where not less
than 1.200 men have been withdrawn for Military Service, their
places being filled by operators &c. of the opposite sex. No
one claims that the work has been dealt with without difficulty ;
no one claims that there have not been hitches during the change
over : it would indeed be 110 disgrace if it were, even admitted that
the former standard of excellence has in many eases not been
reached, but that excellent work has been done by the combination
of the residue of the male staff and the permanent and temporary
female staffs cannot be contested.

This result could not have boon obtained without much
thoughtful organisation involving the devolution of certain duties
previously considered impossible to the female force, and let it
not be forgotten, nor without the co-operation of that portion
of the male staff still left behind to keep the home fires burning !
Men too who had previously been considered " too senior " to
acquire a knowledge of new apparatus have come up well to the
front and are even now plugging away at typewriter keyboards,
strenuously endeavouring to disappoint the Jeremiahs of failure.

.Something more precise than rumour declares that there is
likely to be an extension of Baudot working from the C.T.O. early
in the present year. ( 'ardiff. Hull, Newcastle-on-Tyne and Southamp-
ton being mentioned as the next offices to be introduced to this
type of printing telegraphs. It is even hinted that twice this
number of sets have been ordered in addition to the four just
mentioned, in which case the tribute to the Baudot system is
nothing less, than remarkable. The comparatively small main-
tenance cost of this apparatus added to the facilities afforded by
an easily handled multiple channelled system for speedily dealing
with inquiries and corrections have doubtless weighed very heavily
in the decision to still further extend Baudot working. In a
system where each pair of " arms " is able to liquidate its R'Qs
independently of a special RQ wire and without hampering the
remaining traffic channels, the delay not infrequently accruing
to telegrams waiting correction is reduced to minutes instead of
mounting up to hours. But the most remarkable feature of the
whole business is that these developments are taking place in war
time.

The front page of tho TELEGRAPH AND TELEPHONE JOURNAL
has doubtless caught the eye of every telegraph reader interested
in the Creed system, who must have read with more than ordinary
interest the strong combination of talent- which is to devote itself
particularly to machine and other telegraphy. The purchase by
Creed & Co. Ltd. of the patents of the Indo-European Telegraph
Company ,'ind the Galletti Wireless Telegraph Company, joined

to the apparently exclusive services of Mr. H. H. Harrison
as Technical Chief of Staff, and doubtless the active
interest of Mr. Stratford-Andrews, Managing Director of the
Indo-European Telegraph Company, should certainly prove a
strong telegraph combine. It is certain that one would have to
search far and wide for a stronger group of more practical telegraph
inventors and collaborators than tho above-mentioned names
represent, to which should bo added the name of Mr. Donald
Murray, whose business and patents have also been acquired by
the same group-

Curious causes of the stoppage of telegraph circuits come to
light from time to time, some of a very simple type and others
revealing something of the unique conditions obtaining in connexion
with telegraphy. To the latter category belongs an interesting
item in connexion with the London—Rome Baudot circuit, which
passes into Italy via Mont Cenis and the famous tunnel. Asked
as to the cause of an interruption, the information was supplied
that the line was temporarily affected by the Mont Cenis high-
voltage traction circuit but would be restored very shortly.
Imagination carries one's eye, along that thousand odd miles of
wire from the capital of the British Empire to the white coasts of
our shores, then its dive under mine-strewn seas, its reappearance
on the other side of the Manche, out on to the French roads, through
Paris, Lyons and up into and through the rocky barriers of Italy
dowrn into the valley of the Tiber and the pontifical and sacred
city itself.

Now and again our Parisian allies give vent to their feelings
over the international lines regarding certain successes achieved
by one or other of the allied combatants. None was more sincere
or more spontaneous than the exhilarating burst which followed the
announcement of yet another two Zeppelins brought down by
British airmen and guns. Tripping across the cable w i t h the
lilt of a more familiar song came the words :—

"Encore un Zep' liri d'cassp
Voila 1'apro qui passe
Encore deux Zep' lins d'casses
Voila 1'aero passe.''

The structural modifications of certain portions of the C.T.O.
since the war, on account of Censor and kindred demands, have
scarcely added to the interior beauty of the building, although
they have afforded sufficient opportunity for the local humorists
who soon christened the temporary erections. " The White
City" and the " Cinema" were quickly recognised and the latest
addition has already received the more stately name of " My Lady's
Chapel." One glance at the pseudo-Gothic windows gives the clue.

Some justifiable stir has lately been made regarding the
out-of-date lists of technical books which have been supplied for
the benefit of telegraphy and other electrical students by certain
organisations who should surely have known better, and Electricity
has made a special feature of attempting to remedy this very gross
defect. It is hoped that after the war our system of technical
education will be thoroughly overhauled so that at least the. eager
student should not be discouraged by waste of time in studying
obsolete literature and waste of money in buying it.

'_ ' J. J. T.

ENTERTAINMENT TO WOUNDED SOLDIERS, LEEDS.
On Oct. 7, 19 Hi, tho clerical staff of tho district manager's office, Leeds,

for the second time entertained a number of wounded soldiers at St. Wilfrid's
Hall, Harehills. Although invitations were issued to 100 soldiers, only
70 were able to come, but these soon made themselves at home among tho
many hostesses, and settled down to a few hours'enjoyment. Games and
competitions for w-hich prizes were awarded passed the afternoon aw-ay.
The hat trimming, cigarette lighting, and the balloon races (in which the
ladies also took part) were the most popular competitions, as those whose
wounds prevented them from taking active part in the proceedings testified
to by their hearty laughter.

The guests did ample justice to the good things provided by their
hostesses. Tea being over, the programme chiefly consisted of songs, recita-
tions, a solo dance and choruses which the soldiers, when they were not talking,
smoking or eating, joined in appreciatively. An unexpected turn was given
by Corporal Jones, who as a whistler and elocutionist was highly appreciated.
The old-fashioned game of musical chairs, followed by singing " Auld La7ig
Syne " concluded the party and after giving three good hearty cheers the
wounded soldiers departed, some with parcels of cakes and other things for
their more unfortunate comrades who had to remain in hospital.
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RED CROSS BUREAU: A SUGGESTION.
RECENTLY an inquiry was addressed to me from another

district for particulars concerning an officer of theirs who had
joined the Colours but had fa l len out of the ranks and was in hospital
hero in this to i \n . As there must be many such cases in the
country I suggest t ha t every district should form its own " Bureau
of Inquiry," such as already exist outside the Department, which
should deal wi th matters o;' this k ind . Arrangements could be
made through i l s agency to pay f r iendly visits where possible to
sick and \\ounded soldiers o!: any district, and information as
regards in ju ry or sickness would be obta ined which would be much
appreciated by w i\ es and r e l a t i \ es who in my experience, often find
i t most d i f f i c u l t to o b t a i n d e f i n i t e nous of this kind. Through
its k ind offices each d i s t r i c t w o u l d be in a position to keep in touch
w i t h its OVMI s t a f f , and I feel sure tha t such attention would be
welcomed by the men the insoh es. I n t i m a t i o n of the arrival of
a sick or wounded soldier w o u l d be com eyed as early as possible
to the bureau of the d i s t r i c t in w h i c h the hospital was .

In this d is t r ic t , short ly a f t e r the outbreak of war, the clerical
sta'T on their o,\n i n i t i a t e e inst i tuted a local lied Cross Fund which
has already been of considerable service. Christmas presents
have been sent to. oar o,vn s t a f f serving w i t h the Colours, small
gifts h a \ e been made to those in hospital, and the Fund has been
the means of m a k i n g good a smal l deficit balance in connexion
with a recent tea and en te r ta inment given by the district office
staff to about 120 wounded soldiers (a s imilar entertainment had
previously been given by the operat ing staff) . Our balance in
hand, some U4 or so. has Ifeen bu i l t up of very small weekly con-
t r ibut ions of \d. or so. Such a contr ibut ion would I think not
require to be exceeded by any district. The primary objects of
the fund are to enable these fr iendly staff visits to be paid, where
necessary to defray the cost of a visi t to hospital of a soldier's
relation from a more d i s tan t t o w n , and to give such small presents
us funds wo- Id permit .

Bristol. B.

LONDON TELEPHONE SERVICE NOTES.
THK appeal for the Chr i s tmas parcel f u n d met wi th an excellent

response and over . i l~>0 w a s contributed. This allowed of a
" satisfying " parcel being sent o.f to each of our men or women
w h o are overseas and a greeting to those w h o remain within our
shores. It is certain that we wish them all a safe Christmastide
and our earnest hope, is that events shall bo so shaped that we
may before another year is gone greet them on their return to the
more even if less exciting round of duties to be performed in the
.L.T.S.

It is a great pleasure to record tha t honour has boon bestowed
on one of OUT' most popular absentees. Frank Gray, of the Service
Section of the Traffic Branch. A knowledge of his qualities in
the office prepared those w h o worked w i t h him here for the record
of golden opinions w h i c h has been expressed by all who have come
in contact with him since the beginning of his military life. Every
" ( i \ i l Servant." tha t is. e\ cry member of tho 15th County of
London Regiment, can and w i l l te l l you of Sergeant Gray and his
exploits, and the recital is a lways one to engender pride in the
fact that one can claim friendship w i t h such a soldier. Here's
to Sergeant Gray—may he be spared to grow the grayest of us all
and gain fur ther honours to bear company with his Military Medal.

The foregoing note reminds us that another bearer of a similar
honour in the same regiment. Corporal Rapps (of the Installation
Section, Accounts Branch) w a s recently paying a visit to the office.
He was wounded in the face but we are glad to say that he is now
practically recovered. We trust lie also will long be spared to
display the Military Medal so gallantly earned.

It is not only abroad, however, that dangers are to be met
in the military profession. We little thought when making a
brief reference last month to the P.O. Engineers' Volunteer Training

C'orps that we were within a few weeks of a tragic termination to
the association between some of its members and the corps, yet
that is the sad story which has now to be recorded. On Sunday,
Dec. 3, while a party of the P.O.E.V.T.C. were on their way to
carry out some signalling operations, the wagon in which they
were travelling overturned accidently and two of them, William
Lynn and James Dew. were killed, whilst a number were injured,
two seriously. Tho men who were killed belonged to the L.P.S. and
P.O. Stores respectively and we offer our most sincere sympathy to
the relatives and the comrades of these two men, who were doing
all in their power—no doubt at considerable personal sacrifice—to
fit themselves for effective military service. If there is one thing
more than another which inspires a regiment it is its traditions and
its tale of heroes, and it is not often given to a Volunteer Regiment
to have such a record of sacrifice so early in its history. We sincerely
trust the highest military authorities will see their way to recognise
the services of these men by securing to their dependents some
measure of financial support. Wo know that if they do not so
do it will not be because of any failure on the part of the corps
officers.

The November meeting of the Telephone and Telegraph
Society was occupied with a discussion on technical training,
following an address by Sir William Slingo. It was certainly a
great pleasure to listen to a lecture every word of which could be
heard without effort, but those of us who do not entirely enjoy
examinations felt perhaps just a little glad that we were not
engineers. But lot us not rejoice too soon, epidemics have a
habit of spreading.

At the December meeting of the Telephonists' Society two
debates were submitted. In one, Miss West and Mr. Townsend
discussed the merits and demerits of a centralised Inquiry Bureau,
w^hile in the other Mr. C. G. Jones and Mr. Dive presented the case
for the staffing of the London phonogram room by telegraphists
and telephonists respectively. It was unfortunate that con-
siderations of time did not permit all those who wished to take
part in the debate, and it is no less than a misfortune to the
Telephonists' Society that Mr. Newiands was amongst those thus
deprived of an opportunity of contributing to the discussion.
Wherever the ultimate decision may lie it is a fact that a keen sup-
porter of the telephonists' case having occasion shortly after to
ring up the C.T.O. in order to dictate a telegram, was answered
by a lady whose manner and method of receiving the message
can only be described as perfect. Venturing on a complimentary
comment a guess was hazarded that tho lady was a telephonist,
but the suggestion, was disclaimed with a vehemence that left the
dictator nonplussed at the moment, although on reflection he
pleads that the merits of the performance warranted the assumption.
Still it shows the danger of assumptions.

ITtlTPrtONC. -

How is it that these girls who take up so much room in the street can
stuff themselves into a telephone call box of this size ?—Puck.
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CORRESPONDENCE.

PHONOGRAMS AND TELEPHONE-TELEGRAMS : TTME VALUES
AND LOADS.

TO THE EDITOR OF THE "TELEGRAPH AND TELEPHONE JOURNAL.''
IT is generally agreed that phonogram traffic is growing rapidly, and

there is every reason to believe that this growth will be accelerated in the
near future. The \viiter, however, has scanned the columns of the JOURNAL
for some time past without finding any useful data on the above phase of
the subject. Some particulars recently obtained are therefore given below
in the hope that those who may possess similar information will share it
with their colleagues through the medium of the JOURNAL. A long-felt
want would, I feel sure, be met in this way.

As time did not permit of a comperehensive investigation, a short inquiry
only was made. It is thought, however, that the results may interest those
who desire to see phonogram rooms staffed on the same systematic basis
as exchanges.

I found that although the phonogram telephonists were nearly all very
young, the majority having had only about twelve months' experience,
they were all able to take full loads in a highly satisfactory manner.

The average number of \vords per message was 20, and the average
time taken to dispose of each message was 2 minutes 10 seconds. These
averages include extremes of a 13-word message completed in 45 seconds,
and a 54-wurd message completed in 5 minutes 7 seconds. The figures
include the preparation of tickets No. "130 for originated phograms and
the repetition (without analogy) of all messages. Messages originated
locally were fewer than those received from other offices.

One telephonist lias been known to dispose of 30 messages in an hour,
but this was, of course, exceptional. As many as 23 messages (of an average
ength of 20 words) per telephonist per hour were recorded, and 22 messages

per hour is considered to be a fair average load which might even be exceeded
somewhat in an emergency. This load allows for 12 minutes unavoidable
waste time per telephonist per hour.

In a few cases phonogram telephonists had to re-write messages on
"' C " forms owing to " B " forms having been used in the instrument room
in the first instance. Such errors cannot always be avoided, but as they
represent only about 2 per cent, of the total messages they can no doubt
be neglected when fixing loads.

It took 21 hours to sort and check 483 messages and to despatch
confirmatory copies, whore necessary.

The ratio of day to busy hour was approximately the same as that of
ordinary telephone traffic.

Phonogram staffing problems are often complicated by a factor which
telephone exchanges are happily almost free from, i.e., the''inconstancy
of the busy hour. One day it is I I a.m. to 12 a.m., the next it is 6 p.m. to
7 p.m. and so on. Further difficulty is introduced by the hourly volume
of traffic fluctuating considerably from day to day. This varies to such
an extent that it is occasionally three times greater than that of the corre-
sponding period of the previous day. Jf there is a law which governs these
fluctuations its discovery would result in a welcome addition to the traffic
man's box of tricks, as also would some more information oil the lines
indicated above.

G. D. BATEMAN
(Assistant Traffic Superintendent).

Plymouth, Dec. 4, 1916.

BELGIAN POSTAL RELIEF FUND.
TO THE EDITOR OP THE " TELEGRAPH AND TELEPHONE JOURNAL.
I WKOTE some months ago asking our subscribers to the Belgian Fund

to be good enough to wind up their accounts because we were fortunate
enough to have enough money with which to go on. Most of them did
so but a few apparentlv did not notice my letter and this is just to ask any
who may now be continuing collections to cease doing so and let me have
the final amounts.

We are still, I am happy to say, in a position of having enough money
for any calls which we can foresee.

G. H. STUART BUNNIXG.
Parliament Mansions, Victoria Street.

London, E.C.

TRAFFIC AND PRACTICAL NOTES ON MACHINE TELEGRAPHY.
TO THE EDITOR OF THE "TELEGRAPH AND TELEPHONE JOURNAL."
As I did not get an opportunity of takina part in the discussion on

Mr. Pendry's very interesting paper on " Traffic and Practical Notes on
Machine Telegraphy," I shall be glad if you will let me make one or two
hurried notes now.

The excellence of Mr. Pendry's paper lies in its presentation of the
subject from the practical side, and it is for practical reasons that it is
impossible to adopt Mr. Pendry's suggestion to adhere to the Baudot allot-
ment oi the letters in the five-unit alphabet. We know now that page-
printing saves considerable labour, and for page-printing invisible correction
of errors is a necessity. That can be achieved only by using the Baudot P
signal as the " erase " signal. It is also necessary to re-arrange the numerals
to correspond with the modem standard typewriter keyboard. To secure
minimum work in punching and maximum strength of tape it is desirable
to use the fewest holes to represent the most frequently used letters. It
is therefore not practicable to adhere to the Baudot arrangement. The
Western Union has adopted the Murray arrangement of the five-unit alphabet,

based on the foregoing requirements, and it is now in use all over the United
States. There is no difficulty in applying it to Baudot circuits, as the only
change necessary is a new typewheel and slight alteration in the inversion
mechanism. The Post Office has already made this alteration on a Baudot
printer with satisfactory results.

Mr. Pendry asks whether an increase of speed on the Baudot is worth
while. It- is, if saving of labour and increased output on the line are worth
while. It is true, as Mr. Pendry points out, that increased speed witli key-
boanl perforators and tape transmission renders it necessary to employ
five ingtead of four operators, when tape printing is used, but the better
operator average with the five operators and the increased output on the
line will justify the increase of speed. I am told the Western Union is now
working the multiplex at 50 words a minute per channel (eight channels
on one wire) between New York and Chicago. 1.000 miles, and 1 do not sec
any reason why the Baudot with tape transmission should not run up to at
least 45 words'a minute. Thirty words a minute on the Baudot will never
enable us to pay off the war debt. We have to buck up and raise our pro-
ductive output'at least ,50 per cent., a-nd speeding up the Baudot is one of
the steps in this direction.

Mr. Pendry points out that raising the speed reduces the number of
channels possible on certain lines. I do not see that this matters very much.
The output in such cases remains the same and labour is saved. In any
case the Gulstad relay and other modem contraptions seem capable of giving
us all the channels we need on the great majority of Biitish lines, and I do
not see why wo should go slow on all lines because we must go slow or reduce
the number of channels on a few lines.

Mr. Pendry touches on a very important practical point when lie refers
to what I think we should call the '• message burden." that is to say, the
extra signals necessary to transmit a message 011 a printing telegraph.
Mr. John Lee obtained some very interesting figures for me on this subject,
and the Editor of the JOURNAL will perhaps allow me to fill a column on this
subject in a future issue.

I am glad Mr. Pendry points out the necessity for highly skilled and
intelligent operators on printing telegraph installations. That is the proper
line to take—high skill, high speed, high output and high wages. By-and-bye
no doubt the Post Office will encourage the mariiage of exceptionally gifted
girl typists with exceptionally rapid men typists, and then the Post Office
will in time have at its disposal a race of super-girl typists able to transmit
200 messages an hour all day long without a single error. That is only 7 0
words a minute and we should reach that output in a couple of generations.

During the discussion on Mr. Pendry's paper, some miserable troglodyte,
I did not catch his name, recommended the Post Office to adhere to the
Baudot system as it was free from patents, that is to say, free from improve-
ments. In order to encourage improvements and so benefit the nation
and humanity the Government grants patents to inventors so that they can
make money out- of their inventions, and the suggestion of the cave-man
at the meeting was that the inventors should be deprived of their wages
by the Government waiting till their patents expire. If we are to be depiived
of our pay in this way we will not make any improvements, and then there
would riot even have'been a Baudot system or a British Telegraph Service
or anvthing, not even a stone-axe for the cave-man.

DONALD MURRAV.

THE GERMAN TELEGRAPHIC BLUFF.
TO THE EDITOR OF THE " TELEGRAPN AND TELEPHONE JOURNAL."

Sir, The discussion of the inventorship of the five-unit theory bids
fair to assume large proportions, judging by the length of Mr. Murray's last
letter. If I may sav so. it is abundantly clear that your correspondent is
more scientific than logical in his handling of the controversy. It will be
remembered that in his first letter Mr. Murray was very vehement in his
denunciation of obsessions in favour of German scientists, and he was charitable
enough to class me with the Boches generally because, in following the lead
of one whom I have always regarded as an authority on the subject, I quoted
a statement which, being apparently of French origin, contradicted
M. Fournier's assertion that the Germans had been guilty of technical
plagiarism. The trend of Mr. Murray's remarks agrees with mine in so far
as it show's that the five-unit theory did not originate in a Frenchman's
brain. In order to keep this letter" within reasonable limits 1 will, with
your permission, briefly refer to the Bacon-Whitehouse development. I
do not consider it unreasonable to require an opponent to back up definite
statements with the facts. Mr. Murray has now produced information
which, I admit, throws much light upon the achievements of Francis Bacon
and of Whitehouse, his later disciple, who was clever enough to utilise the
earlier mathematical discoveries for the purpose of telegraph invention.
If Mr. Murray had directed his efforts in his first letter to the bringing out
of the details which he gives in his second letter much of the puerility of phrase
and display of loose thinking would have been, avoided. However, I feel
that others along with myself have profited by the correspondence and if
that be so, it will not have altogether failed to serve a useful purpose.

J. B.
[This correspondence must now close.—ED., "T. & T. J. "J

WE have received from Messrs. ABDULLA & Co. a handsome almanac
for 1917 containing excellent reproductions of drawings and paintings by
fourteen'well-known Allied and British artists. 20,000 copies have been
given bv the firm for sale for the benefit of the funds of the British Red Cross
Society," and it is hoped that at least £1,000 will be realised for those funds.
They can be obtained for Is. 4d. each from the principal tobacconists.
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SIEMENS

TELEGRAPH APPARATUS

LOCAL WORKING MORSE INKER,

WITH RELAY ARRANGED FOR TRANSLATION AND FITTED WITH

TERMINALS FOR NIGHT BELL.

SIEMENS BROTHERS & CO., LTD., WOOLWICH, LONDON, S.E.
Telephone. CITY 6400 (7 lines).

Home Branches.
BIRMINGHAM—Central House, New Street.
BRISTOL—30, Bridge Street.
CARDIFF—89, St. Mary Street.
GLASGOW—66, Waterloo Street.
MANCHESTER—196, Deansgate.
NEWCASTLE-ON-TYNE—64-68, Collingwood Buildings.
SHEFFIELD—22, High Street.
SOUTHAMPTON—46, High Street.

Telegrams: "SIEMENS, WOOLWICH.'

Indian and Colonial Branches.
CALCUTTA—Clive Buildings, Olive Street.
BOMBAY—Rampart Row.
MADRAS—Smith's Corner, Mount Road.
SINGAPORE—1, 2, 6 & 9, Winchester House.
CAPE TOWN—Norwich Union Buildings,

St. George's Street.
SYDNEY—42, Bridge" Street.

MELBOURNE—Dominion Chambers, 59-61, William
Street.

WELLINGTON (N.Z.)—A. & T. Burt, Ltd.,
Courtenay Place.

DUNEDIN (N.Z.)—A. & T. Burt, Ltd., Stuart St.
AUCKLAND (N.Z.)—A. & T. Burt, Ltd., Customs

Street West.
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WESTON
Miniature Precision D.C. Instruments

MODEL 280 VOLT-AMMETER.
This series of Portable Miniature Instruments comprises
Milli-voltmeters. Mil-ammeters, Single, Double and
Triple-range Voltmeters, Ammeters and Volt-Ammeters.

DELIVERY FROM STOCK.
WRITE FOR LIST D3.

WESTON ELECTRICAL INSTRUMENT CO.
AUDREY HOUSE, ELY PLACE, HOLBORN, E.C.

Telephone : 2029 HOLBORN. Telegrams & Cables: " PIVOTED, LONDON."

HART ACCUMULATOR
CO., LTD.

Hart Storage Cells are BRITISH MADE and are
in use throughout the world for all purposes.

Many thousands of Cells in constant service for
Telephone, Telegraph and Wireless Installations.

SPECIAL TYPES of HIGH DISCHARGE CELLS
FOR TELEPHONE EXCHANGES.

PRICE LIST ON APPLICATION.

STRATFORD, LONDON, ENG.

DRY e©RE

TELEPHONE
CABLES.

Electrical Plant of every description
for Power, Lighting, and Wireless

Installations.

JOHNSON & PHILLIPS
eHARLTON, LONDON, S.E.

ESTABLISHED 1875.
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PERSONALIA.

NEWS OF THE STAFF.

LONDON TRAFFIC STAFF.
Transfers—

Miss A. HOOD, of Regent Exchange, has been transferred to Mayfaii1

as Assistant Supervisor, Class II, on probation.
Miss D. M. WAITEMAN, of Ualston Exchange, has been transferred to

Victoria.
Miss E. E. Fnv, of Hop Exchange, has been transferred to Victoria.
Miss A. BROWN, of Regent Exchange, has been transferred to Victoria.

Marriages—
Miss S. M. HUGHES, Assistant Supervisor, Class 11, of East Exchange,

has resigned on account of her approaching marriage. She was the recipient
of several gifts from various sections of the staff, including a dinner service
from the East and District Exchanges, and two silver and glass t-jjcrg-nen and
a testimonial from the clerical staff.

Miss HANNAH E. GILBERT, Telephonist, of London Wall Exchange,
was presented with a dinner service by the staff oil the occasion of her
resignation to be married.

Miss E. M. PERHV, of East Ham. has resigned in view of her approaching
marriage and was presented with a set of meat and poultry carvers, and a
silver1 a.nd glass sugar .sifter.

Miss B. M. THOMPSON, of Hop Exchange, has resigned on account of her'
approaching marriage and was presented by her colleagues with tea knives
and an en-trcc dish.

Miss L. J U D G E , of Victoria Exchange, was presented with a travelling
rug and a butter dish, by her colleagues, oil leaving to be married.

Miss H. A. MoFi-'itEY, of Victoria Exchange, has resigned on account of
her approaching marriage.

Miss WINIFRED DA' PACKHAM, of the Trunk Exchange, has resigned
on account of marriage and was presented with a silver tea service among
other useful gifts.

Miss HELEN S. JAV, of the Trunk Exchange, resigned in view of her
approaching marriage and was presented with a dinner service and numerous
other' gifts.

Miss B. Loi-'i-'LEK, of Paddington Exchange, has resigned 011 account
of marriage and was presented with a tea service and many other useful gifts.

PROV1 NCI AL STAFF.

On the occasion of the transfer of Mr'. A. MACLEAN, District Manager-,
Plymouth, to the Canterbury District, he was presented by the staff with
a pair of binoculars, in case, together' with a sardine dish. Mr. Maclean had
been in charge, of the Plymouth District since April 1914. Durius that
comparatively short period he had ingratiated himself with all he came iu
contact with, and takes his departure to t i r e scene of his new labours accom-
panied with sincere expressions of goodwill and regret.

On the occasion of her resignation, after three years' service with Ihe
Department as typist and shorthand writer', Miss A. L. COOKE was presented
by the staff of the District Manager's Office, Canterbury, with a gold pendant
and chain.

On resigning the Service af ter 1 three and a half years as Female Clerical
Assistant in the Fees Section of the District Manager's Oftice, Canterbury.
MissM. L. BUCKLAWD was presented by the staff with a brown suede handbag.

POST OFFICE RELIEF FU\D : BELFAST COMMITTEE.

A concert ill aid of the Fund organised by the local committee, on which
the telephone staff is ably represented by Mr. Archer Smith, the Distiict
Manager, was given in the Ulster Hall on Oct. 30. A huge audience assembled
and were delighted with the programme given by the following distinguished
artistes:—Miss Dorothy Silk (Birmingham) soprano, Miss Dora Buckeridge
(Glasgow) contralto, Mr. Horace Stevens (Melbourne) baritone; and from
London were brought Mr. Robert Radford, bass; Mr. Albert Sammoiis,
violinist ; and Mr. Leslie Harris who gave humourous sketches at the piano.
The accompaniments, which were a feature of the evening, were played by
two talented local pianists, Mrs. Herbert Warnock and Mr. A. F. Parker,
the Postal Superintendent.

The telephone staff, particularly Miss Ritchie and Misses Bowler,
Donnelly, Forrest, Lockhart, McCartney, Speers, Wallis and Mr'. E. Jones,
gave great and very substantial assistance to the concert committee by
disposing of £31 4s. worth of tickets. Mr. William Fiulay, Traffic Manager-,
with an officer from the Postal Branch, took charge of the stewards at the
hall.

The exact amount of money which will be available to hand to the
Relief Fund as a result of the concert is not yet known, but the telephone
staff have generously decided to add to it the proceeds of their whist drive
and dance which took place on the 17th. There was an attendance of over
200 at this function, at which Mr. S. G. Forsythe, Postmaster, and Mr. and
Mrs. Archer Smith were present. The first whist prize was won by Miss Turner
(ladies') and Mr. Gibson (gentlemen's).

It is hoped full financial particulars will be ready for our next issue.

PROFESSOR FLEMING ON LONG-DISTANCE
TELEPHONY.

PROF. J. A. FLEMING commenced his tit'th lecture at the
University College. London, on " Long-Distance Telephony
with a demonstration of the effect of loading upon the current
sent into a 14-mile 44-lb. cable, and the current received at the far
end. Artificial cables were employed, and it was shown that on
switching over from an unloaded to a loaded cable, the current
at the sending end diminished, but the received current very
greatly increased. The high-frequency alternator used for the
experiment did not yield a pure sine wave, but Prof. Fleming
showed that the undesired components of the wave could be
" filtered out " by connecting resonating circuits in shunt to the.
terminals, each such circuit containing a capacity and an inductance
in series, such that the frequency with which it would resonate
equalled 1/2 ir V L c. By winding coils upon the inductance coils,
as in a transformer, pure sinusoidal currents corresponding to the
resonating harmonics could be obtained, having, for instance,
frequencies of 1.000, 3.000, or 5,000 cycles per second respectively.
For the study of these high-frequency waves the Duddell oscillo-
graph was not suitable, as its natural frequency of vibration was
not sufficiently great—it should be 10 times that of the wave
under examination. The Braun kathode ray oscillograph «as
free from this objection, but the trace obtained uas not sharp
enough. However, a rough practical test could be made with a
condenser, voltmeter and ammeter: connecting these with the
alternator, if no harmonics were present, the current J would be
= 2irn v c X 10~". or 10" ijn v c = 2 ir = 6.28 : if. however, har-
monics were present, the latter ratio would always be greater than
0.28, possibly two or three times as great. For a t rue sine wave
it was best to use a special machine, such as that designed by
Mr. Duddell.

The measurement of the small alternating currents employed in
telephony necessitated the construction of special instruments,
usually dependent upon thermal effects. Methods of measuring
small capacities were also explained. Remarking, in connexion
with the measurement of s/V, that the Post Office engineers had
discovered that gutta-percha conducted alternating currents be t te r
than direct current. Prof. Fleming described a special capaci ty
bridge which he and his late assistant. Mr. G. 15. Dyke (killed on
active service), had developed for the investigation of th i s e f fec t .
and showed the importance of the phenomenon in the cases of dry
manila paper, gutta-percha, and vulcanised rubber, all of which
varied widely in conductivity for high-frequency alternating
currents with the frequency and the temperature. For ordinary
g.p. s/c = 100 or J 2 0 : for Siemens special g.p. s.'c — 20 or 12.
The value of E/L could be measured with the Hughes bridge,
which tho lecturer explained in detail.—Electrical Jiei'ietc-.

TELEPHONE SYSTEM IN BELFAST.
At a meeting of the Belfast Rotary Club on Oct. 23 an i n t e r e s t i n g addi'e.-s

on the telephone system was delivered by Mr. Archer W. Smith, the Di s t r i c t ,
Manager of Post Oiliee telephones. In giving a short account of the develop-
ment of the telephone system in Belfast, he pointed out that between the
years 1877 and 1880 there were, two rival telephone systems in operation,
but in 1881 the National Telephone Company was formed, a.nd bought out
its opponents. In 1893 the first cross-channel cable was laid, and the late.
Lord Kelvin was present at the opening ceremony, and about the same
time the Belfast and Dublin telephone trunk was inaugurated. In 1890
the telephone trunk lines were bought up by the Government, and in 1912
the National Telephone Company's business and plant passed to the State.
Mr. Smith went in detail into the operation of the system locally, and
explained how the 02 operators worked, showing how each operator would
complete a calling sitting at her own place. As indicating the enormous
number of transactions passing through a busy centre like Belfast, he said
the average number of calls per day was 52,300, or over fifteen millions yearly.
The Belfast area was served by the Central Exchange, and exchanges at
Maloiie, Knock, and Fortwilliam, and there were in all between 7,0i)0 and
8,000 stations, of which (5,4.00 were worked from the Central Exchange. One
great advantage which would shortly, he hoped, be in operation and was
now Hearing completion \vas a system of underground cables to Ba.iigor.
Dunmurry, Lisburri and Lnrgan, which would also carry Portadowii junctions,
That scheme had been so far advanced before the war that the Department
had made an exception, and had decided to complete the laying of the cables.
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IN THE TIME OF PEACE AND GOODWILL.
THESE few words which are penned in the season of Peace

and Goodwill will probably not be in our readers' hands until
we are launched upon another New Year, big perhaps with the
most momentous decisions of the greatest of all wars. It is a
strange thought that at this season of the year the hallowed word
" Peace " itself is suspect, but the time has been selected by our
enemies to talk of Peace where there can be no Peace, and one
must handle the word with infinite delicacy for fear of being
numbered amongst the premature pacificists. Goodwill on earth
at the present moment seems a mockery with so many nations
armed to the teeth and engaged in a death-struggle.

Nevertheless, at the opening of 1917, we take the occasion to
wish our readers Godspeed in the coming year. To those who
are bereaved we offer our deepest sympathy : to those who have
an arduous campaign before them we wish good luck and a happy
issue. It is not within our province to forecast military events,
but in common with the rest of the nation we await the immediate
future with confidence. We hope that we may be less pre-occupied
with labours ancillary to war, that many of our ideals may be in
a fair way to be, accomplished before next Christmas, and that
we may then exchange the customary greetings with their older
and fuller significance.

TEACHERS AND THE TAUGHT.

IN the present issue we print the text of Sir William S lingo's
paper before the Telephone and Telegraph Society of London
on " Technical Training in the Post Office," together with a full
report of the subsequent discussion. This paper is of great interest

for two unique reasons. It presents for the first time a history
of the Post Office educational system in the past, and Sir William
Slingo is not only historian but prime actor in an history which he
presented. Power is not given to many men to impart knowledge
and to practise it with equal success. There must be some truth
in the popular estimate of teachers, lecturers and pedagogues
generally, which is so ably satirised by Pope in the words :

'• A bookwiso pedant deeply read
With loads of learned lumber in his head.''

Sir William besides being the source of knowledge to many
of the leading lights in the Post Office engineering staff has by his
capable and well-balanced exposition of his own theories won for
himself the position of head of that staff, and such double attain-
ment is in itself unique. In the discussion which followed
Sir William's paper, tribute was paid by several speakers to their
indebtedness to the author. Ho was referred to in glowing terms
as guide, philosopher and friend, and what more can a teacher or
an engineer-in-chief desire, and what is better suited to the
requirements of the taught !

HIC ET UBIQUE.
AMONGST those who received honours after the last Zeppelin

raid was 1'light Lieutenant Edward L. Pulling who was awarded
the D.S.O. in recognition of his distinguished services on the
occasion of the destruction of an airship off the Norfolk C.'oast
in the early morning of Nov. 28. Plight Lieutenant Pulling was
a telegraphist at Red Hill before joining the service, and is, we
believe, the first Post Office man to receive an honour in this
connexion.

Kaiser (making trunk telephone call): "Peace. 1917."
Telephonist: " Number engaged. Shall I call you ?"

THE following interesting paragraph is taken from The Times
of Dec. 1 :—

Of the failure of office life to affect the nerves let another story
speak. In a certain signal section a little robin of a man lives
and has his being ; he is middle-aged, and before the war had
passed more years inside the walls of the Post Office than most
soldiers can boast at all. For over twenty years he lived a life of
entirely regular and uneventful routine. The war came, and the
telegraphist became a signaller and continued to " buzz " messages
of orders as placidly as he had sent messages of business and
pleasure. During a certain battle this little man, who had hitherto
been employed well behind the line, was picked as one of the most
efficient operators to serve an important advanced signal station.
It was a temporary station for the purposes of the single action,
and had, therefore, not been rendered impervious to shell-fire ;
it was, in fact, merely a room in an already shattered house. He
went, and as he sat " buzzing " a shell struck the upper part of
the house, passed through without exploding, and, after an interest-
ing skate-dance, came to rest in the road not many yards away.
There it remained, and there the operator '' buzzed." The writer
overheard his account afterwards : it was the first time he had
been under fire, and he found it full of interest; he had picked
up a trophy to send home to his wife, and was simply beaming
as he related how he had kept an eye on the " dud " all day. At
the close of the action an officer intimated a desire that it should
be removed; •' I didn't offer to do it," naively ended the little
man amidst the laughter and chaff of his friends.
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BY the new development of Messrs. Creed & Co. various
enterprises are now focussed in the one great industry at
Croydon. Mr. Donald Murray has sold his patents and
his business to the new firm and joins the board, so that the
Murray-multiplex and the Creed instruments will be members
of the one family. Mr. H. H. Harrison brings with him that
rich store of telegraph knowledge and wide range of historical
knowledge which have been the envy of his friends. Mr. Creed
will be the technical adviser, and he will be assisted by experts
in wireless and general research. Tho Indo-European Telegraph
Company has subscribed for a large number of shares in the new
company and two of the directors join the now board, Sir Wm.
Brooke, formerly Director-General of Telegraphs in India, and
and Mr. T. W. Stratford Andrews, Managing Director of the Iiido
Company who becomes the Managing Director of the new firm.

The patents in wireless telegraphy of the Indo-European Tele-
graph Company and of the Galletti Wireless Telegraph & Telephone
Company become the the property of Messrs. Creed and Company,
and one of its first achievements will be the completion of the
standardisation of the low-power wireless sets which had been
developed by the Indo-European Company. It is the intention
of the company to establish showrooms \vhere specimens of all
the apparatus which is produced at the factory will be exhibited
under working conditions. The new arrangement marks a new
epoch in the history of the British manufacture of telegraph
apparatus, and there will be widespread interest in the future of
a manufacturing firm which already has done so much for the
development of telegraphy.

ACCORDING to the Evening News, a little crowd was waiting
its turn at one of the telephone call boxes at the Agricultural Hall
while the owner of one of the oldest names in the peerage could
not get through, loudly protesting that he would most decidedly
not put in another penny.

" I'm Lord ." he stormed. " I want to speak to the
manager. I will certainly not pay fourpence ! "

The conflict got hotter and hotter, till at last the operator
gave way.

It was my turn next. And as 1 put my first coin in the slot
I found the peer's third penny still there. He hud not turned the
handle !

A CALLER recently entered the silence cabinet at a Post Office
in a well-known North Wales seaside resort the other day and
asked for a number in LI for which a junction fee of threepence
is charged. When asked by the operator, in the usual way. for
three pennies, the caller remarked that she had only two and
dropped them into the coin box. The operator naturally demanded
the third penny and to her astonishment the caller replied, " I'm
sorry 1 have only two pennies, can I have two pennyworth '>. "

As there is no instruction in the " green book " which explains
how to measure twopennyworth of a threepenny junction fee, the
telephonist was unable to accede to the caller's request.

XORTH EXCHANGE : SALE IX AID OF QUEEN .MARY'S
NEEDLEWORK GUILD.

In order to raise funds to support the work of the " Queen Mary's
Needlework Guild,''a sale, which had been postponed from X~ov. '28 in view
of possible calls for air raid duty, was arranged in the sitting-room at Xorth
Exchange.

The postponement apparently increased the enthusiasm of the staff,
the results being most successful, the total receipts amounting to
twelve guineas. As donors and purchasers were entirely confined to the
North staff it is felt that this was very creditable. This is the second time
the North Exchange philanthropic efforts have coincided with Zeppelin
raids, the staff being recalled from entertaining wounded soldiers at a tea
and concert on Sept. 23 to take up air raid duty.

On the next occasion full respect and consideration will be given to
the position of the moon.

TECHNICAL TRAINING IN THE POST OFFICE.*

BY SIR WM. SLINGO (Engineer-in-Chief).

IN assigning a title to this paper I have refrained from using the word
" education " because it is such a very convenient peg for all sorts of
specialists, qualified or otherwise, upon which to hang controversial topics
which in many cases have no value., i am, therefore, assuming that education
means for the purpose of this discussion such standards as are required for
the several grades of service by the Civil Service Commissioners. My
purposa is to deal with the training of oilicers after they have become part and
parcel of our organisation.

There are broadly two classes of officers in the Service, comprised under
the generic heads of

(a) the Commercial or Traffic branch ;
(6) the Engineering branch.

As is pretty generally known the first and larger portion of my service was
in the former branch, and it is to that branch I will first refer. Hero I may
be permitted to be somewhat historical in my remarks. It was in 1872 that I
was struck with the evident lack of acquaintance on the part of the staff
with the intricacies of the apparatus with which they were dealing.
Obviously I found this out in the inquiries which I made as to the why and
the wherefore of things in general. After pondering thing's over I came to the
conclusion that there was a field for organising some sort of definite instruction
as to the meaning of the apparatus and the laws upon which it was constructed
and worked. As there were then 110 schools, and consequently no teachers,
I decided to qualify myself as a teacher and to open a school. The great
problem was to learn enough myself in order that I might presume to offer
to teach others. That was in the days of Mechanics' Institutes, arid long
anterior to the establishment of the so-called Polytechnics, about which I
shall have a word or two to say later. There wore, however, the Royal
School of Mines in Jennyii Street and the College of Science at South Ken-
sington. I attended courses in various subjects at both these places and
attended courses of lectures in other places on physics, chemistry, mechanics,
geology and such like subjects, but my best work was done in the excellent
library at South Kensington Museum. By these means I gained a large number
of certificates in various scientific subjects and in drawing of various kinds.
I also became <m active member of au excellent debating .society (another
relic of the past) in order to acquire sufficient confidence in speaking and
the requisite amount of facility in expressing my thoughts. In two years'
time I was able to act as substitute for lecturers who were unable to complete
their engagements, and after a year of that class of work I blossomed out
in various parts of the Metropolis as a science teacher. With the experience
thus gained I was so far emboldened as to open tho Telegraphists' School
of Science in 1870, commencing operations iu a rented schoolroom in
Aldersgato Street, and transfering the work shortly afterwards to the Central
Telegraph Office. I began with five students, and it is just a matter of
interest that when the school closed doivn in 1898 there were 840 students
in attendance, and that during the 22 years of its existence upwards of
2,000 students were enrolled.

About the time that the school was being started, there was a serious
agitation, largely fostered by the Society of Arts, for the development of
technical education, and the efforts made by that society resulted in a number
of the City Guilds agreeing to participate in a scheme to commence real work
by instituting a series of examinations and encouraging Mechanics' Institutes
a.nd others to make serious efforts to organise classes and prepare students
for these examinations. It should be noted that by this time tho system
of apprenticeship was moribund, and th;>re was nothing to take its place
and to keep the British workmen abreast of his Continental and American
competitors. The work was therefore largely directed to supplement the
work of factories and workshops. As a result of the strenuous efforts made,
by Mr. Le Neve Foster, the then secretary of the Society of Arts the City
and Guilds of London Technical Institute was formed, and I \\ as fre-
quently consulted as to the methods to bo adopted in working out the
scheme. It was fortunate that it was seen at a very early stage that some-
thing more than a mere knowledge of the methods adopted in the various
branches of industry was essential, and the granting of technical certificates
was made contingent upon the candidate obtaining certificates in two cognate
science subjects. I was happy in being able to secure the admission of
Telegraphy as one of the technical subjects, and the first examination in that
subject was held in 1878. The scheme had a good send off, and resulted
in the formation of a number of so-called polytechnic institutes, but un-
fortunately those institutes lost sight of the primary object of the scheme,
viz., to impart to those engaged in, or about to take up, a particular industry
a knowledge of the scientific principles involved and of the methods adopted
for their practical application. The result was in many cases ludicrous.
Bootmakers were admitted to carpentry classes and taught how to make
pigeon houses or rabbit hutches, and carpenters v ere taught how to mend
their children's boots. It can easily be seen that much money arfd many
efforts were thus wasted, while the antagonism of trades unions was in due
course made manifest. Fortunately none of these institutions attempted to
teach telegraph manipulation, although they would doubtless have essayed to
do so had the policy of trade teaching been allowed to get the upper hand. It

* Paper read before the Telephone and Telegraph Society of London on
Nov. 20, 1910.
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is very gratifying to find that the evil was realised in good time, and in recent
years trade classes have given way very largely to the much more desirable
object of instruction in the fundamentals of industry, leaving the student
to acquire his trade practice in the workshop and factories, or in special
schools provided in tho works or in close proximity to them.

So far as my owrr work is concerned there are certain questions which
naturally arise—first from what classes did the students come, secondly
what was the good of all the work done, and thirdly what benefits did the
school confer upon the students and upon the Department.

Before attempting to answer these questions it is pertinent for me to
observe that the cost to the Department was amost negligible, and that the
school was practically self-supporting so far as the Post Office was concerned,
apart from the fact that no rent was charged for the use of the rooms in
which the lectures were delivered, but these rooms were generally in use during
the daytime for other purposes. 1 also had, more particularly in later'
years, authority to use such spare lines and apparatus which I might find
available.

Dealing w ith the first of my queries—the students in tho early year's wore
derived exclusively from telegraphists on the staff of the C.T.O., but as time
went on, members of the Engineering force, and from what is now known
as the London postal district were admitted. It was therefore essentially a
Service school, a trade technical school in the best sense of the word, where
teachers and students were all striving to one common end. the diffusion
of a scientific knowledge of the principles underlying their daily work. The
second point—the utility of the instruction given is therefore almost self-
evident. Its first object was to give the staff an intelligent knowledge of
the equipment which they had to utilise, to enable them to intelligently
adjust th?ir apparatus, remove small defects, and determine the cause of
interruptions. Incidentally this relieved the supervising officers of a certain
amount of work, but it also acted as an incentive to those officers to keep
themselves abreast of the requirements and ahead of their subordinates.

Those who are old enough to remember the good old days, or as some
would have it the bad old days, will not forget that when signals were imperfect,
it was the practice to twist the relay screws first one way and then the other1,
and if that failed to rectify matter's to give the instrument a bang and say some-
thing unkind to the beastly thing. The late Sir Henry Fischer1, who will always
be remembered as one of the severest disciplinarians, and at the same time
as one of tho best disposed chiefs a large staff ever had to work under, told
me more than once that he valued the school because it made the men
better officers by keeping them in the lecture-room for1 one or more evenings a
week and giving thcnftsomething to read and think about on the other evenings.
The school was from his point of view a mentally and morally elevating institu-
tion. He marvelled that without any authority of any kind over1 the students
who were drawn from all sections of the staff, young and old, we were able to
maintain discipline, and to keep to the work in hand; but I was able to
demonstrate to him that there was no great difficulty in that respect.
(Students and teachers were so anxious to make real progress that if any dis-
turbing influences manifested themselves, a little suasion was exercised which
always had the desired effect, and the work proceeded cheerfully.

My primary object, was to make the school a professionally elevating
organisation, and I think I may justly claim that the school helped materially
in both directions, and this brings me to one very important item of utility,
viz., the provision of officers suitable for the Engineering Department. When
1 look down the lists of officers in the Engineering and the Stores Departments
and notice the great proportion of men who passed through the school, I
experience one of the most refreshing tonics, for I find these men holding marry
of the best positions and giving the greatest satisfaction. In fact in my own
Department much of the best brains in the Service are old students of the
school. The success of the school of course found many imitators in the
Provinces, and some of them undoubtedly did very good work, but my
object always was to get the students to exercise that rare commodity mis-
named common sense in applying scientific knowledge to practice, and to
extend their studies to as many cognate subjects as possible instead of
confining them simply to electricity and telegraphy. I particularly impressed
upon them the importance of such subjects as mathematics, mechanics,
sound, light, heat, chemistry and mechanical drawing, and classes were
whenever possible formed in all these subjects. This was one of the
essential differences between the telegraphists' school and the classes w hich
wore formed elsewhere.

With these remarks there is little left to be said upon the third point—
the benefits conferred upon the students and the Department. Concerning
the students, they were given opportunities for obtaining and showing
greater interest in their work, they were able to respond to the requirements
as more efficient systems of telegraphy were introduced, such as duplex,
quadruplex and multiplex working ; they were therefore able to get higher
grades of telegraphists appointed, such as the senior class, they were able
to qualify for technical increments, and they were able to get appointments
in higher branches of the Service.

Concerning the technical increment which was introduced in 1897,
it is pretty generally known that I was largely instrumental in formu-
lating the scheme. The original idea was that a Departmental Examining
Authority should be set up under the control of the Engineer.in-Chief.
It was referred to me for my opinion and I was bold enough to condemn
it on all grounds, for I showed that it hadn't a decent leg to stand on. There
were already examining bodies in existence, they issued certificates which
were recognised as free from any suspicion of favour or bias, the candidates
were unknown even by name to the examiners, the students had every
confidence in the examining authorities, viz., the Science and Art Department
and the City and Guilds Institute, the certificates had a definite value in the
scientific world, and the expense was infinitesimal as compared with the cost'

which the Post Office would have been put to if it set up its own examina-
tions. As you know 1 was able to make good my contentions. I had
of course made a great study of examiners and their1 methods, and of the
way in which students could best be prepared to face the examinations, and
although 110 one will I am sure ever charge me with any attempt at the
pernicious system of cramming, a process largely dependent upon the ability
of candidates to memorise freely. I was able to predict how many candidates
would satisfactorily undergo the ordeal. When the scheme was fairly
launched I was asked what the cost would be and I was able to give an
estimate so far' as London was concerned, w hrch afterwards proved to be
within about 5 per cent, of the actual cost. I did not form any estimate for
the Provinces, but I heard afterwards that this estimate was only 5 per cent,
true, that is that it was about 95 per cent. wrong, although on the safe
side.

The benefits conferred upon the Department were no less pronounced
than were those derived by the staff. A staff was gradually trained to look
after the apparatus and to keep it in adjustment, a supervising staff was built
up which made the different sections of the office independent of technical
assistance, an expert testing staff was formed without any cost to the Depart-
ment, and good candidates were provided for positions in the higher branches
at a time of great expansion. The large number of officers thus withdrawn
from the staff of the C.T.O. to some extent improved the flow of promotion
there.

Having thus indicated the lines which were followed in the past the
question arises as to the hues \\hich should be followed in the future, I
would like to lay it down as the irreducible minimum, that every supervising
officer should bo able to take full technical control of his office, or, in the case
of a large office, of his section. That every telegraphist should be able to
take full technical charge of his particular set of apparatus, and that every
telephonist should be able to take technical charge of his or' her- " position." If
these objects wore attained, it would rarely be necessary for a supervising
officer to be called to a circuit or to a Svvitchboard unless there is a line fault,
a defect in the apparatus in the distant office, or' a home fault of an intricate
nature. Similarly the supervising officer' .should never require the assistance
of a test officer and very rarely of a mechanic, and the presence of a lineman
in an instrument room should never be needed for the purpose of removing
faults. The problem is to so provide for the training of the staff as to attain
these desirable ends. So far as the Central Telegraph Office is concerned wo
were within view of such a dtxidtralum when the school was closed, but
some few years prior to that event 1 had put forward a scheme under which
the school was to be taken over by the Post Office, and made the nucleus
of a systematic arrangement for providing all the large centres with teaching
staff and equipment. The scheme was very comprehensive and certainly
economical, but it did not commend itself, and now there is nothing to
adequately supply the need, and any scheme which may be adopted will
certainly be. by comparison, costly. I propose to make my suggestions a
little later when dealing with other' brandies of tho Service.

When we come to consider' the history of the technical training in the
Engineering Department, we are confronted w i t h the fact that in the early
days no efforts of any kind were made to raise up a staff of either' workmen
or supervisors, and as a consequence i ule-of- thumb methods v cry largely
prevailed, except for the effect resulting from the directive effor ts of a select
few expert officer's at Headquarters. There was very noticeable a decided
tendency on the par t of a great many officers to keep to themselves such
knowledge or- information as they had been able to glean. With individual
secretion of this kind there was only likely to resul t the minimum of develop-
ment, for secretion of knowledge is always baneful , because it stultifies one's
outlook and retards progress, and this is the very evil which underlies all
patent laws. It is an evil so prolific in bad results that I have always done
my (jest to discourage and thwart it, and it is because of this that 1 have
set my face as far as I have been able, against efforts on the part of Post
Office servants to secure patents for devices wh ich are the outcome of their
work and experience in the Department. I have1 no wish w h a t e v e r to
deprive genius of its jus t reward, but that rew aril should not be in such a
form as to impair progress. A man may get an idea, more or less crude,
and spend months and even year's in working out some minor detail in order
that he may secure the patent rights ; possibly he v\ i l l never succeed and the
fundamental idea v Inch might by co-operation have been speedilv worked
to fruition is lost, or as often happens the originator may be anticipated
by someone else, even someone outside the Service altogether. The man
v\ho freely distributes knowledge and allows other's to see the results of
his experience must by so doing acquire information and thereby add to
his own store. Questions arise in discussion w Inch show a man where he
is weak and in what directions he should turn for improvement. It follows
that the scope of a man's studies should cover as wide a range as possible
and that capacity to learn and the time at his disposal should be the only
limiting factors, and I venture to assert that it is the first arid most important
duty of every man at the outset to carefully consider the limitations he
must by force of circumstances impose upon the scope of his studies in order
that he may make the most of his life and get the maximum out of it. Let
me lay down as a maxim, that no man whatever his walk in life can ever
know too much, or even enough, concerning the principles underlying his
daily practice. Every industry is so linked up w i t h other's that no mail
can ever say he has learned all that is necessary, and it is difficult to imagine
that any branch of learning can be regarded as useless or inapplicable to
a man's daily work.

Bearing in mind the absence of any effort to train engineers or to
encourage officers to become engineers in the early years of the Service,
t is a remarkable fact that the British Telegraph Department has held

throughout a. very prominent position among the administrations of the
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world. Of course in the very early days, that is to say in the pro-Post Office
days, there were several competing companies in existence, and in order to
continue their- struggles for supremacy, each company had to employ the
best experts available. Init those experts were few in number arid filch had
a comparatively small quantity of plant to control, i doubt v, hether 1
am far' from the t r u t h in saying that the average present-day sectional
engineer lias as much plant arid as numerous n staff to control as the average
engineer-in-chief of the several companies. Accepting this point of view,
it requires no fur ther argument to demonstrate that the sectional engineer
of to-day should be a. man of general and high scient i f ic a t tainments , with
adequate ability to apply those qual i f ica t ions . In addition he must have good
business ins t inc t s and be f i really capable organiser and control ler of labour.
.11 is so very easy e i the r - by negligence or indi f ference to I 'e ext ravagant both
in labour1 and in material that it is very difl icnlt to overrate the importance
of v hat 1 have called business i n s t i r c t s ami their fa i thfu l and assiduous
application. And if th is is t r u e of the sectional engineer, it becomes still
more1 so in t i r e ea.se of super in tending engineers und other hcjjici' o/'/icets.

I have tried w i t h o u t much srreeess to find a definition of an engineer.
If we search the dic t ionar ies \ \ e f ind that he is usually described as
a man who looks after engines. "But, incidental ly, w bat ' is an engine'.'
The lay mind is often at a. loss to see any difference be tween say a member
of the Amalgamated Society of Engineers and a member- of the Institution
of Civil Engineers. .1 have tr ied to devise some sort of a defini t ion of an
engineer, and perhaps it w i l l generally bo admit ted that an engineer is a
man w h o brings the forces of nature in to subservience for the service of
man with intelligent foreknow lodg'o arid economy. This definition cu ts
out the man who accidentally drops across a discovery w h i c h he w a s not
looking for or preparing for'. ]t also excludes the man w h o produces a
device or' scheme which is extravagant and wasteful , und 1 venture to claim
that every scheme to bo a success must j i r . s t i f v itself on the basis of economy.
I f , for example, gas wore proved to be an i l luminant equal in every respect
to electricity and also cheaper- there would ho no room for the electric light
engineer. .It is just because the electric light in the early days had certain
definite advantages over gas, but \\ as more costly than gas, that its
use was n luxury limited lo the few. It was not until it was also cheapened
that it became generally applicable, and the dreams of the scientists became
the success of the engineer. 1 may perhaps mention another case. Some
tw elve or thir teen year's ago a secondary battery system was devised applicable
to offices-nil k'h had a minimum of 400 primary cells in use. The scheme was
devised w ith n view to dispensing with the use of a separate generating plant,
the reduction of the reserve of secondary cells, the more equable charging
and discharging of the cells, and the saving of labour and economy all round.
It is an interesting fact that, without any trial or any experimental equip-
ment being set up, fifteen complete equipments costing several thousands of
pounds were ordered and brought into service, without the need arising
for a single change in any one detail. Many other similar equipments have
been installed in this country and in other parts of the world. This 1 claim
to be an engineering achievement within, the terms of my definition. The
definition may of course be read in its widest sense to embrace not only
the design and production of a scheme or system but also its reproduction
and maiiitenence.

Engineering is thus a. very wide field, and it is not given to any one man
to cover it in its entirety. Thus we have mechanical engineers, railway
engineers, w a t e r 1 engineers. ci\ il engineers, telegraph engineers, electric
light engineers and a host of other grades which [ need not speeifv. But
it is imperative that w bile every engineer should be expert in his own domain,
he should have a general knowledge of many other branches in v. hich he
does not specialise, and in order to comply w ith this requirement his scientific
attainments should be as diffuse as possible. Xo man is propcily qualified
as a telegraph engineer whose scientific knowledge is confined to the rudi-
ments of electricity and their application to telegraphy. He should have a
very comprehensive knowledge of electrical science and should be well
acquainted with the laws of mechanics, mathematics, chemistry, sound, heat
and light. and should be able to read w ith facil i ty mechanical and architectural
drawings. Without these at tainments he is inadequately prepared for the
tasks which lay before him. it may perhaps be urged that I um setting
too high a standard, but for a young man v ho has his heart in the right
place, it is really easy of attainment, even in fact, for a man w h o has already
commenced his life's work. A man who has done an ordinary day's work,
especially with the modern ideas as to the l imi ta t ion of a day's C< ork. has
ample time and opportunity for extending his acquirements. While it
may be true that all work makes Jack a dull boy, "1 would certainly limit
the axiom to those cases in which the work is all of one kind, when
monotony becomes a serious and prejudicial factor. I would like to
emphasise the equally potent dictum that change of occupation is recreation.
In order to secure recreation there is no more need to go and kick a ball about
than there is to go up in a balloon, a.nd 1 would strongly recommend one
who has such ideas to try his hand after working hard, and the harder the
better, for the few allotted hours in a day say at a perforator or1 in the testing
of a cable, to try the effect of an hour or two say in a chemical laboratory,
or in working a lathe. He will find that the change wil l divert his mind
from the immediate past and he will cuter into the new occupation with
quite as much zest as if he were looking at pictures or w atching a trial of
skill in any one of the several fields of athletic exercise.

The technical training of the manipulative staff i had in the course
of a few' years a natural effect upon the engineering, force, i for the
manipulative staff was beginning to get ahead of the engineers. Xew
entrants into the Engineering staff w ere therefore required to produce
certain technical certificates, but it must be confessed that those cer-
tificates were of too low an order, and were too limited in their

scope. Embryo engineers were compelled to graduate through the repeating
stations and the superintending engineers' offices, and this led later on to a
somewhat unfortunate state of affairs and to quite unnecessary and uncalled-
for antagonism between the clerical and technical forces. I imagine no
worse evil can befall a staff which is thus divided against itself, where each
section entered into a struggle for supremacy instead of unit ing for the
general progress and advancement of the Service. In a large service like ours
there is room for one and aii. and there is scope sufficient to bring out all
that is good in a man provided that he is willing to submit to the process
and to properly and systematically develop his latent power's. But it means
work, often without prospect of immediate reward. Often a.s not he is brought
into the world without any prospect beyond that of bare existence, and if
he lias succeeded in get t ing so far as he has done without a prospect, what. I
ask is (here to deter him from making further progress and creating his
o w n prospect, it is mainly a. question of perseverance.

It was by perseverance that a large number of telegraphists qualified
for engineers-hips in the 'OO's and subsequently developed into really good
officers, but about the beginning of the present century there was a serious
drop in the number of promising candidates for engineering appointments,
and in the face of the growing complexity of the requirements and the needs
of the then very young Telephone Service it was decided to tup the outside
w or Id for' engineers. Efforts w ere first made by calling for young men who
had had two years' experience in engineering workshops. This did not prove
very helpful. The next attempt was to ask the Universities to select suitable
candidates who v. ere first submitted to the ordeal by interview and those
who satisfied the in terv iewers were then subjected < o an examination among
themselves. This also resulted in f a i l u r e to get tho right class of ma.n. [
should indeed have been greatly surprised had any other result followed.
In the first place the prizes offered w ore insufficient, to attract the
ambitions ar.d persevering 271011, mid in Die second place there is strong
objection to asking moil in the academic walks of life to select suitable
candidates for a. commercial a.nd professional industry like that 'of the Post
Ollio.e Engineering Department. A few good men were undoubtedly obtained,
but with a little meal w e had to take a quantity of husks. The latest
scheme was on more correct lines, viz., to revert to the system of
open competition, the only limitation being that the candidates should
have had previous technical education and practical training. The
examinations held on this basis have yielded a larger proportion of
really promising material. I am of opinion, however, that amongst the
manipulative staff w e ought to be able to find enough men of sufficient
general education and possessing the necessary qualifications to meet a fairly
large proportion of our needs, hut the means for selecting and training these
men are lacking. It is certain that a man v, ho has gone through the mill
in a telegraph office, has learned what discipline means and how much it
counts for, and has made himself acquainted wi th the requirements of the
Service, has decided advantages over an entrant without these qualifications
a.nd, other things being equal, he should make the better officer. The best
telegraph and telephone engineers, in the districts and at Headquarters,
have qualified after service in the traffic branch, and I could easily name a
number who could hold their own against the world, ft was for this reason
that I urged that, while it was undoubtedly desirable to open the Service
to really good and useful outsiders, it was inexpedient that the Post Office
should limit its area of selection by saying that in future no one on the
manipulative side should be permitted to enter the higher ranks of the
Engineering Department. The outcome w as that the Holt Committee decided
that the competitive examination should be open to officers already in the
Service, and further that officers of certain ranks should in exceptional cases
bo eligible for selection and appointment without going through the com-
petition. Unfortunately, owing to the n ar, no examinations under this
scheme have yet been held and for similar' reasons there has been no oppor-
tunity to appoint any one directly. Let me, however, emphasise the fact
that the road is open, and it rests only w i t h tho staff to find a way along it.
The road may be narrow but it is straight.

Concerning the lower ranks in the Engineering Department, considerable
efforts have been made to induce the \\ orknien to acquire technical kno,- ledge
and to w iden their experience. Arrangements have been made in the technical
insti tutions in London and many other centres for the formation of classes
for the benefit of the men, and the Department pays the fees in the case
of those \<, ho gain certificates and those w ho, w bile they do not gain certificates,
attend at least* four-fifths of the class meeting's during the session. lu
addition, operative classes are formed and directed by engineering officers,
in which the students are instructed in the various kinds of work. In this
way a man may become more expert in his own work, and mav also learn
other- branches. I attach considerable importance to these classes, as opening
the way to men who enter as labourers to qualify for skilled workmen's
positions and for promotion to the establishment. Incidentally I hope that
by this time the minor staff realise what a really great benefit was conferred
upon them when the scheme was promulgated which gave 50 per cent, of
them establishment, and which abolished the old rule, which, by the «ay,
was frequently and irregularly broken, that before a man could lie given one
of the few established appointments then open to him he had to qualify
in all branches of the work. He can now get establishment even if his
abilities are limited to a single branch.

The increase already referred to in the complexity of the work and the
growth in volume has resulted in the appointment of a large class of inspectors,
and in order to secure the right class of man it was deemed essential as far
back as 1910 that certificates in electricity, telegraphy and telephony should
be produced by each new entrant. Many of the men resented this require-
ment but they did so in opposition to their own interests, for there can he no
doubt that the higher the qualifications demanded in any walk of life the
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greater must be the reward. Of course such a scheme may appeal' objection-
able to some, but it should be hailed by the progressive and industrious,
especially as the certificates required are all of an elementary nature and
are not in any way competitive. They are only qualifying. I am sanguine
enough to think that before long the scheme will be so regarded, and even
at the present time there are good indications of general concurrence.

Having now indicated in general outline the requirements and the
stops which have been taken to meet them, I would like to give expression
to my views as to the way in which I think those requirements should be
met in the future, but must premise these remarks with the statement that
they are purely personal and do not pledge the Post Offices in any shape or
form.

Dealing first with tho manipulative staff, I am extremely sorry to notice
one very baneful consequence of tho introduction of the technical increment,
viz., that the great hulk of the telegraphists and telephonists who qualify
for this extra, payment appear to think that they have reached their goal,
and that there is nothing fur ther for1 them to do or learn. As a consequence
advanced students are very few arid far between. So long as this feeling
prevails there is little chance of further progress or advancement.

It is too late in the day to revive my scheme for1 the formation of a
.specialised school associated with every large office and under Departmental
control, hut I think that in every such centre the local technical ins t i tu tes
should he requested to form cla.sses of real service to Post Office servants,
tha t the fees of those w h o attend should he paid or refunded by the Post
Or/ice, that new entrants in to the (Service should ho compelled to qualify
before their appointments are confirmed, that in tho classes special attention
should be given to the object, design, construction and adjustment of the
several pieces of telegraph and telephone apparatus, that special diplomas
should lie given to those who attend and qualify in advanced courses,
and in courses on general physics, chemistry and mechanics, and that
in every case where, advanced classes are formed, one or two wires should
he led from the class room to the instrument room so that actual lines when
disengaged may be placed at the disposal of the students. I attach con-
siderable importance to the last item, because I have come across engineers
who when I found them in difficulties with testing instruments, and unable
to manipulate thorn under working conditions, said they had used them
in a school laboratory where, of course, the coils or other things they wore
testing had a fixed value and none of the varying factors which enter into
everyday practice were introduced. Armchair study would have been
almost as efficacious.

Examinations should he frequent and searching, and every session should
be wound up w i t h an examination by an external authority, and I would greatly
prefer that the same authority should bo tho examining body in every case in
order to ensure uniformity of standard and expert methods of examination.
Students should, except in tho case of tho new entrants into tho Service,
attend in their own time and travel at their own expense, for 1 hold strongly
that as tho benefits are mutual to the staff and to the Department, both should
share in the cost. 1 have an old saying which 1 am convinced is generally
applicable, viz., that that which costs nothing is worth nothing. If the
student were to huve his fees paid, his books presented and his time paid for,
the inducement to make true progress would be at a discount and there
would be a considerable amount of inefficient or unproductive work done.

Concerning engineering workmen, the fees should also ho paid or refunded
under sim'lar conditions to those suggested for operator's. The teachers should
where possible lie officers of the Department, recommended to the school
authorities and paid out of school funds.

The advantages to labourers have already been indicated. They would
be qualified for skilled workmen and would soon be classed and paid as
such. Unestablished skilled workmen would improve their claims for
established positions and established men would get the benefit of promotion
earlier than otherwise.

Many institutions object, however, to the provision of work or trade
classes as being outside their scope as technical institutions. I think this
is a mistake so long as the class is confined to men already engaged in the
industry, hut so long as this at t i tude is maintained we must continue our
present practice of holding such classes on Post Office premises, and keep
tho control in our own hands, in the hope that tho day will come, sooner or
later, when the educational authorities will recognise that they must meet
the apprentice question iu th° proper and to my mind the only practicable way.

So far as Engineers are concerned, the case is not so simple, Engineers
however extensive their experience, must realise that there1 is a wide field
before them. They have their subsidised Institution of Post Office Electrical
Engineers, with its branches in the several districts, where they can meet
and discuss the innumerable questions of professional interest, but there
are many fields w hich that institution cannot touch. One of my greatest
difficulties at the present day is to find suitable expert officers for the
telegraph section in my own headquarters. This may sound strange some
00 years after the inauguration of tho public telegraph, but it is a sober
fact. I can get men with good all-round scientific knowledge, and I can got
other men with a good practical knowledge, of telegraph apparatus, but I
cannot get men with both attributes. The Universities cannot produo '
them, technical institutes cannot produce them, neither are they to be found
in telegraph offices. They must lie made. The best field for them in embryo
is the repeater station, but most repeater stations are remote from facilities
for acquiring scientific training. The solution has not been found either in
Germany or in France. In both these countries they have State schools,
but the students are either not telegraph men, or when they are, they are
not kept long enough to specialise, and specialisation is the basis of all
expert engineering.

I have shown in this room, but before another body, that the science

of telegraphy owes practically nothing to Germany, and France, although
she has produced a few good things such as the Baudot, has done so rather
n spite of her want of a proper system.

My solution would lie to form a high school of telegraphy in affiliation
with one of our best institutions in London, such as University College, to
which selected engineers and the new grade of probationary engineers would
he sent to undergo a systematic course of training in the higher branches
of telegraphic and telephonic science, and in those branches of allied science
which I hold to ho essential. It is an interesting fact that, notwithstanding
our absolute dependence upon tho laws governing the generation, propagation
and reception of sound, that in the efforts to determine a course through which
probationary engineers should pass before admission to the Service, there
is not a single ins t i tu t ion which will admit " Sound " as a specific subject, so
hidebound and inelastic are our scholastic arrangements.

f i r the case of students a t tending the engineering courses referred to, I
think the whole cost, except perhaps books and travelling, should fall upon
the Post Off ice , that is to say, the students should be freed fvom their official
duties so long as they are in attendance, but there should he frequent examina-
tions by the professor's and teachers in order to ensure that good progress is
being made and to weed out the unpromising ones.

One last word on examinat ions—I know it is the fashion nowadays to
decry this method of ascertaining the student's progress and the teacher's
efficiency, but the outcr 'v against examinat ions comes mostly from the
teachers. Unless it he to hide inefficiency and as a cloak for indifference or
incompetence, t cannot for the l ife of me see what objection can he raised to
periodical and independent tests. If we are buying apparatus or cables or
poles or' a.ny other ' of our f housand and one commodities, WTO invariably
impose a test by an author i ty independent of the manufacturer. Why I
ask should we not proceed similarly w i t h the one intangible commodity,
t ra in ing.

DISCUSS I OX.
Mr. WALKLKY said lie was gla.d to see present so many brilliantly success-

ful " old boys " from the Slingo Academy ; and, perhaps, by way of contrast,
it would refresh them to see an even more distinguished, because much rarer,
character-, one of Sir William's failures. He liked to believe that he was
entitled to claim that distinction for himself. At any rate he was one of
a crowd of " youivi hopefuls " of the Secretary's office nearly two score years
ago whoso minds it was somehow supposed would bo improved by a dip
into the rudiments of telegraphy. Arrd so for an evening or two he sat
under the official professor—with luck, none other than Sir William, though
possibly also a. more uiiiioi study—facing something that looked like a clock
with one hand and ultimately getting as far in the Morse code as the letter
"e"—which, he understood now, was au "easy one." There his technical
studies, he was totally unable to remember why, abruptly terminated. It
was abundantly clear, however, that he must be somebody's failure. And
he cherished the fancy—be sincerely trusted that it was not an illusion—
that tho somebody was Sit' Wil l iam Slingo.

Mr. G. F. AHOTUBAW said : —
Telegraphists all over the country would be pleased to know that

Sir William Slingo considered the commercial branch capable of supplying
a fairly large proportion of the Engineering staff, and, if a hint to the Editor
of the TELEGRAPH AND TKLRPHOXR J O U R N A L was permissible, he would suggest
that the fact lie published in block type.

Telegraphists bad few avenues of promotion in these days and few
rewards were offered for that perseverance which the author found so scarce.
He did not think the men wore entirely to blame ; the Post Office had some
responsibility in the matter1. Af ter all the struggle to obtain something
more than a bare existence under a monopoly was only possible when the
monopolv was prepared to find openings and he ventured to think that
for every telegraphist who bail been fortunate enough to obtain some measure
of success there were dozens whose hopes and aspirations had been blasted
by t he scale payment system which placed every one on the same dead level.

The introduction of technical allowances did something to create a
dividing line between the t i ler and tho non-t r ier , but where w'as the use in
saying to a man : You may pass your' examinations when you are 20 or 21
if you choose, but vouv industry cannot be. resvardod until you reach your
25th birthday." Similarly it was not very encouraging to tell a man ho
might obtain a departmental certificate after passing t lie efficiency bar, but
that ho must not expect to be rewarded until he had been twelve months
at the maximum of his class—a matter of nine years later. It was because
of such regulations as these that telegraphists—to use the author's words—
thought they had attained their goal and tha t advanced students were fowr

and far- between. As a matter ' of fact telegraphists usually avoided technical
studies unti l they approached the age at which they might claim the technical
allowance, the result being a large amount of cramming and a feeling of
thankfulness when it was all over. I t was a waste of time to moralise for
the benefit of a telegraphist, talk to him in terms of pounds, shillings and
pence—as witness tho number of men who had obtained the allowances—
a.nd he would understand and act accordingly.

Training to become a first rate technical officer should commence at a
fairly early age. They must look in tho future for improvement and there
seemed no good reason why learners should not receive some elementary
instruction in telegraph schools. All must agree that the present system
wras too casual for a progressive service. One must sympathise w7ith the author's
proposal to make technical qualifications a condition of permanent employ-
ment. He would like to point out what appeared to be a contradiction.
About half wav through the paper the author suggested that Technical
Institutes should be asked to form classes of real benefit to Post Office servants
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and that the fees of those who joined should either be paid or refunded by
the Department. This was done already in some cases, but telegraphists
did not participate in the concession. Further on the author qualified that
statement by proposing that the foes of new entrants should be paid and
that they should attend tho classes in o f f i c i a l time, but that those already
in the Service should pay their own fees and attend the classes in the i r own.
In his judgment the proposal should bo reversed or at least modified for if
they brought trp their learners on tho theory—lie was quoting the author—
that that which cost nothing was wor th nothing, they would not improve
matters very much. It would be unreasonable to expect men to devote
their time and money to commercially unprofitable study, and he would
suggest that the first technical allowance be paid. at 21. that a second
allowance he offered together- with t h e prospect of an appointment in the
Kngiueering Department to men who produced advanced certificates, and
in addition the payment of the allowance for the departmental cert i f icate
as soon as a man had qualified for it. In this way telegraphists would he
encouraged to strive to become Si;' William Sliiigo's ideal telegraphist and
supervising officer.

Ho was afraid those ideal officers would not be obtainable at tho present
rates of pay. To lie able to do wi thout tho services of engineers, inspectors
linemen and hoy mechanics appealed strongly to tho commercial branch
mind, and if such ideal officers wore ultimately at the call of the Department
a.s a. result of tho new method of training he could see a period of prosperi ty
for the telegraphist ani a big reduction in the cost of running the Engineering
Branch.

Mr. DALZF.UJ considered that the society was under a special debt of
gratitude to Sir William for unking time to prepare and read this paper
when he was so extremely busy with other important works, but this itself
was a subject of national importance. Sir William had frankly stated, and
there was no better judge, that the necessary material for recruitment was
to ho found in the Service, among the ranks of telegraphists and others.
In his tours through tho provinces lie had been greatly struck with tho good
quality of this material, but it was d o u b t f u l if they were going to use it—
tho pathway seemed too narrow. If they did not make use of the available
material they deprived the Emineeiin-i' side of some of the best recruits and
lowered the class of telegraphists owing to their circumscribed outlook, a
serious matter in view of the increase in machine telegraphs. He (Mr. Dalzell)
would a.sk Sir William if with his experience he considered tha.t a telegraphist
working for his daily bread an I working irregular hour's ni 'jrht and day,
was in a position to compete favourably w i t h a man who was giving bis
whole time to technical study. Was it not possible to open to the tele-
graphists t ho sam" entrance as that reserved for inspectors and chief inspector's
who. upon the presentation of certain certificates referred to in the committee's
report, might be transferred to the Engineering side without further
examination, and might not a certain proportion of the appointments to
bo made from examinations he reserved for- the best men from inside the
Service. By this means through examinations they would get tho best men
from outside together1 with the best men from inside; the-se latter would,
however, he in competition wi th t h e i r fe l low workers alone. It seemed also
that some changes must be made in the method of selecting men for
technical dirties. The host technically qual i f ied men only should bo given
test and relay duties—which form an excellent training ground for Engineers.
Ill this way the work would ho done with greater efficiency and interest,
otherwise it appeared that the duties must become proper to the Engineering1

staff, as efficiency was essential.

Colonel OOTLVIE congratulated tho society on the paper read by
Sir William Slingo dealina chiefly with the Telegraph School which he had
founded and conducted with so much success. The school had done much
to increase the efficiency of the Telegraph Service and had also given many
valuable recruits to tiio Engineering staff. It was perhaps a matter of rea'ret
that the school had not boon continued and extended. As a matter of policy,
the teaching work in connexion wi th the technical certificates of the Tele-
graph Service had boon left to Technical Inst i tutes. I t was doubtful, however,
whether the training thus obtained had as st imulating and as beneficial an
effect as training in the Post Office School. Tho technical qualifications
required to obtain certificates seemed to have a limited effect on the working
of tho Service and when once the technical increment had boon obtained there
was little encouragement for' the staff to continue their studies. So far1 as
tho Telegraph Service was concerned, it seemed unfortunate that positions
on the Engineering staff were no longer open to telegraphists whose experience
in the practical working of instruments gave them a qualification for highci
engineering work on apparatus which it was difficult to obtain in any othei
way.

Sir William Slingo had divided tho Telegraph and Telephone Services
into two branches—the commercial, or traffic branch, arid the engineering
branch. It was a question, however', whether' we could not with advantage
adopt the American view which limited the title of " engineers " to those
who studied general principles and withheld it from those classes whose duties-
it was to carry out routine work of construction and maintenance on standard
lines. In America there wore traffic engineers and there were commercial
engineers in the Telephone Service who bad to do the thinking and the
co-ordinating required to secure in?roasod efficiency. Tho staff employed
in practical working bad a most responsible and honourable position, hut
the qualities required for good work of this kind were not necessarily the
same as those required for engineering work, properly so-called, and in 0111
scheme of technical training in the fu tu re it would b" necessary to keep in
view the different kind of training necessary for the practical and engineering
classes.

Mr. NEW-LANDS, Controller, C.T.O., said that the Engineer-iii-Chief's
paper was one of great importance. The first portion was histoiical while
the latter portion was eminently practical and even in many respects auto-
biographical. It deserved to be seriously discussed in the various Service
papers in order that the staff might reap the full advantages which ought
to accrue when such an officer- as Sir William Slingo who had such a lengthy
and varied experience of the Telegraph Service had taken the trouble to
place 011 record his matured views. While it was quite true that the present
Engineer-in-Chief was a pioneer as regards technical training and that he
held aloft the " torch " in London, the heart and citadel of the Telegraph
Service, where he could always find a numerous body of earnest technical
students, it must not be lost sight of that in the provinces there were other
able teachers, w ho although they may only have can iod " lamps '' were, never-
theless, almost equally eager in their endeavour to spread abroad a knowledge
of technical subjects. Mr. Eden, of Edinburgh, was one of these teachers
and the speaker was one of his students as far hack as 1874. It was evident
that Sir Wm. Slingo had always held a high opinion regarding tho technical
capacity of tho telegraphists of tho C.T.O., and of their ability to achieve
success either1 inside the Service or in the Engineering Department as well
as in the outside world. While it was quite true that he could legitimately
claim that '' much of the best brains in the Service " were old students of
his school, it was proper to point out that even in his own Department quite
a number of those who occupied high positions were men who originally
hailed from the provinces. Through being located at Headquarters it
naturally fell largely to the Engineor-in-Chief to play a loading part regarding
the "technical increment" and the Departmental technical examination,
but here also others could claim a share, and as early as February 1894 the
speaker had officially advocated tho introduction both of " double increments "
and a definite "technical examination" of telegraphists prior to promotion.
Mr'. Newiands ventured to assert that tho C.T.O. still produced officers
possessed of as high technical qualifications as in former years, men whoso
services ought to be made use of by the Department. It was also worth
point ing out to the members of this society that the Department for nearly
50 years had produced from within tho ranks of the Telegraph Service all its
ensinoors-in-cliief, with one solitary exception, also all its controllers and
chief superintendents, &c. This was a remarkable fact and one to ponder
over1. Colonel Ogilvie had remarked that tho Department had not been
altogether free from mistakes. Well, no Department that ever existed and
no large business of any other kind could possibly avoid making occasional
mistakes, but tho practical closure of the Engineering Department to the
class of telegraphists was undoubtedly a mistake of that kind, for which, in
the speaker's most serious opinion, the Department ought to find a. definite
and early remedy. If a clear prospect of promotion is placed before a large
bodv of men there will always be found some who will qualify themselves
to climb such a ladder, but if the prospect be removed then tho effort is almost
certain to be reduced. It was somewhat singular- that the drop in the number
of promising candidates for Engineering appointments and the closure of
this very excellent line of advancement for the best brains of the Telegraph
Service should have synchronised with the advent of that particular
En2ineer-in-Chief who was not drawn from the ranks of the Service.

As regards the question of reward for higher qualifications, Mr. Newiands
pointed to the fact that he had persistently advocated for some years past
t h a t tho relatively small body of " Diriyrurs should receive an allowance
in respect of their special duties, and he sincerely hoped that the Department
would ere long see its way to grant this extra emolument. In the outside
world to-day whether in Munition Works, or in any form of "controlled
establishment," it was the generally recognised practice to pay at a specially
enhanced rate for such skilled knowledge.

Tho Ertameer-in-Chief had rendered a conspicuous service by writing
this paper. There was much valuable material in it that should be thoroughly
discussed in the host interests both of the Service and of the staff.

Mr. MeEwAX said he noted that Mr. Moir remarked that it was a pity
and to he regretted that there was no written record of tho history of
Sir Wil l iam Slingo's Telegraphists' School of Science. All that was known was,
so to speak, " behind the veil ! " That remark had raised the curtain of
memory as regards himself (Mr. McEwan) and encouraged him to take up
their' time for a few minutes. He was glad to see a few others there who
like himself, had witnessed tho Alpha and Omega of Sir William Slingo's dis-
tinguished career. It was a coincidence that his service began at the time
of the terrible war between France and Germany, and was humanly speaking,
terminating with the present horrible cataclysm which was convulsing
civilised nations. A sad coincidence and a sorrowful reflection ! Sir Wil l iam
as a youth—and we remembered him so well—usually carried various science
primers in the pocket oil one side of his jacket and a store of good apples
in the pocket on tho other. " Nourishment," he would remark, " for mind
and brain ! " Human, natural, chummy and sociable he enjoyed the laugh,
the joke and the quiet fun which were to be found in the C.T.O. in the old
davs and oven yet ! He possessed in a marked degree the groat faculty of
being able to assimilate from scientific and technical works in tho briefest
possible time sufficient of their essentials to enable him to come triumphantly
through many examinations That was a rare gift.

Their chairman that night was a well-known literary man, and it might
interest him to know that ho (the speaker) had in his possession two numbers
of the old Nt. Martin s Manuscript Magazine, dated 1874, to which Wm. Slingo
was then contributing science article,s tinder the nom de plume "Discipulus
Obscurus." That magazine was run by literary "young bloods" of the
C.T.O., Wm. Slingo being of the number. Telegraph men present would
know what was meant when he said Sir Wm. was a " real good man " at
his business in all its departments. They were many in the C.T.O. That
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was the highest form of praise which, as far as his (the speaker's) experience
went, one top weight telegraph man paid to another ! No fast sender could
" run him down," for Wm. Slingo had a very neat, fluent and facile pencil.

Si:' William planted seed of his school in 187G and in due course it
flourished. Were he (the speaker) asked what was the most memorable
event in his 45 years' service, he would say the initiation, advent and develop-
ment of the "Telegraphists' School of Science.''

It was accepted with enthusiasm by all wi th a mind to leain. Its success
was extraordinary. William Slingo developed teachers of distinction from
his own student material. Many of them are now distinguished officials.
These teachers in a marvellous way inherited the traditions of their own
mentor for kindness, consideration, painstaking and camaraderie.

As a teacher of Elementary Science. Wm. Slingo was .second to none
and, if anything, developed the natural kindliness and tact which were
characteristic of the man. Ho had a splendid professional bedside manner
with the patient who failed, as some of them did, to assimilate as promptly
as others tho scientific physic he had to imbibe ! The dose was deftly
watered down so that the patient got some good from his lesson and found
a rare good friend in Professor' William Slingo !

To those who after the professor's science sermon waited, as many
did, to come to a further knowledge of the truth ! "—scientific truth—
they over found a guide, philosopher and friend in their genial principal !

If, on occasions he applied the term " fathead ! " to tho slower souls on
whom the " t ru th" dawned, he did it with such a friendly blink in his eye
that one almost wished he had been called something stronger !

The spirit of brotherhood was a remarkable feature throughout the
career of tho school, its great success evidenced the marked ability of its
teachers and the amount of real hard work done by all concerned. As a
token of the spirit of the students, the speaker- mentioned that he had con-
gratulated many prize winners, medallists and scholarship winner's on their
success, and the common note struck was that they were pleased beca.usc it
was another honour for their good old Science School and their kind and
able teachers.

He was sure his friend Mr. Mansbridge—sitting in front—had nothing
but the happiest memories of his own days in tho school in which he was
distinguished both as student and teacher.

They wore proud to hear Si'-' Wm.'s address that evening. It merited
their serious consideration for it was the outcome of a rare experience.

In commemoration of the banquet given to Sir Wm. Slingo some years
ago, on his accession to the position of Engineer-in-Chief, by his old students,
the speaker had written some verses and the hopes expressed therein were
now in part fulfilled. The last two lines were as follows :—•

"And still a greater glory may all here liv'e to see
May we hail him yet Sir William with honours K.C.B. !'

The title had been achieved and in conclusion he could assure their genial
chairman that he (the speaker) with many others was still awaiting the
realisation for Sir William Slingo of tho richly merited honour of K.C.B.

Mr. Mom said that the society's new method of deciding upon the
subjects to be discussed at the meetings first, and choosing the lecturers
afterwards had much to commend it, and he considered that they were
fortunate in having secured Sir William Sliugo to address them upon technical
training in the Post Office. There was no greater authority.

The first half of the paper' dealt with the author's own immediate
comi'-xion with technical t ra in ing in the Post Office in London, and as such
it contained much information which was new to many of tho members.
11 formed a straightforward historical narrative which could not fail to lie
of <ron?ral interest. Mr. Moir thought that the students belonging to
Si" William Slingo's classes were not difficult to identify because of the hall
mark which thev carried, but hi case of doubt it would be found that they
were always willin 5' an'l always proud to mike manifestation of tho faith
that was in them.

Mr. Moi1 stated that the paragraph which interested him most in the
after half of tho paper was that which dealt with the training.of engineering

workmen. Difficulties had apparently been experienced with the educational
authorities elsewhere, but in London quite the reverse was the case. The
London County Council, bearing of the efforts which the Post Office was
making to guTe technical training to its workmen by means of evening classes
conducted 011 Post Office premises, intervened and claimed that as the educa-
tional authority in London, such work should fall to them.

Conferences were subsequently arranged with the Hoard of Education,
London County Council, and the Principals of the Technical Colleges at which
the Post Office was represented by his Senior Assistant and himself. After
a number of meetings the syllabus acceptable to the Post Office was at length
arranged for, and the scheme of evening classes under the new conditions
was launched in tho autumn of 1913. The result was extremely satis-
factory. The number of students attending tho classes jumped up from
271 to 1,042—(Cheers)—and so large was the number of attending certain
of the collages that arrangements had to be made for opening an increased
number of centres in the following year.

With regard to the examinations it was insisted that they should be
conducted by the educational authorities themselves, but in order to secure
co-ordination throughout the London district, it was agreed that the questions
set by each of tho colleges should be submitted to the Superintending
Engineer, and that samples of examination papers should also be forwarded
for comparison before the result of examinations were finally announced.
It was found that this method of dealing with the examination problem
worked with great smoothness and was apparently satisfactory all round,.

Mr. J. J. TYBKELL said ho hoped Colonel Ogilvie would forgive him for
not accepting what appeared to be his very pessimistic view regarding the
technical increment and the practical results of the same. From personal
observations over a, number of years, ho could confidently state that the
Department had derived very considerable benefits from many of the staff
who had obtained the necessary certificates. There was admittedly a
proportion of moil who, once having passed the necessary examinations,
troubled themselves very little thereafter concerning the subject, but on the
other hand the Department was frequently very splendidly, if unostentatiously,
served by quite a considerable hand of devotees of the science of Slingo.
This was particularly so in all pails of tho C.T.O., and there was^iio doubt
but that other offices could show equally good records.

Sir William paid a magnificent and ungrudging tribute to the Commercial
Branch when he estimated—and rightly so—that they were capable of
running an office like the C.T.O. all but unuided by the Engineering side.
Tho branch accepted the tribute with due modesty and looked forward
longingly to some of the emoluments.

Speaking with some fair knowledge as a student, and with a smaller
knowledge as a teacher, he would like to endorse the spirit of what had been
said regarding the necessity for technical training. He would like to
emphasise that no person was qualified to teach the technical side of telegraphy
who had not had a thorough gruelling of the manipulative and traffic side.
The matter of technical training of the staff, however, needed careful over-
hauling. If he might be permitted to tender advice or suggestion it would
bo this :—To the Department, call together the qualified teachers, and even
the one or two amateurs within 'your gates. Out of this combined wisdom
it should be possible to create a system worthy of the British Post Office.
To the staff, he would say overhaul your ideas regarding the necessity* of
promotion by more seniority and see if the wider viewed poliev of " Efficiency
First," with the necessary safeguards, be not the most practical ideal.

ENTERTAINMENT TO WOUNDED SOLDIERS AT BRISTOL.

On Saturday aftoinoon, Nov. 11, tho clerical staff of the Bristol District
Manager, provided an entertainment at the Y.M.C.A. Hall for 120 wounded
soldiers from the Beaufort Hospital, Bristol. The gathering, which was
entirely of a social nature, opened with a musical programme under the
direction of Mr. A. T. Mass, the various items being contributed by
Mr. and Mrs, F. Southby, Miss Blanche Davis (comedienne), Miss Norah
Wills (cello), Messrs. F. A. Wilshire and Fred Hunt giving humourous selections.
Mr. F. Southby ably presided at the piano. Interest was added to the
meeting by the presence of the District Manager who, in a brief speech,
welcomed the "boys," expressing the hope that they might thoroughly
enjoy themselves, and judging by the continued applause which greeted
the efforts of the artists, there was no doubt on this score. The musical

portion was divided so that the men might partake of refreshments of which
a liberal supply was provided, and after the guests had sufficiently regaled
themselves, an extremely hearty vote of thanks was voiced by Mr. Larcombe,
and suitably responded to by Mr. Bates (District Manager).

Before the soldiers dispersed, a flashlight photograph was taken of the
whole of those who had taken part.

In passing, special mention must be made of the very able way in which
the ladies present endeavoured to make their guests feel thoroughly at home,
and that they succeeded was evidenced by the fact that the " boys " seemed
loath to leave. The National Anthem concluded what had turned out to
be in every direction a most, enjoyable time. It may be stated that arrange-
ments for another entertainment as a New Year's party are being proceeded
with.
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H A S T I N G S
A WINTER RESORT.

HOLIDAY HOME for LADIES
for Particulars and Terms apply to the Hon. Sec. :

Mr. THOS. HUME,
The Sunday School Union,

56, Old Bailey, London, E.C.

CIVIL SERVICE

Share Purchase and Investment Society, Ltd,
ESTABLISHED 1885.

Registered under the Industrial and Provident Societies' Act, 1876.

143, QUEEN VICTORIA STREET, LONDON, E.C.

This Society offers facilities for purchasing or mortgaging Shares in the Civil Service
Supply Association and other Stocks, Shares and Securities, by means of Advances

repayable by monthly instalments at the following rates tor each. £10 advanced.
ADVANCES MADE ON LIFE POLICIES.

Monthly Rate of Repayment (Principal & interest included) for each £10 advanced.
1 Year. 1 Years. 3 Years. 5 Years. 7 Years. 10 Yeara.

77s. 5d. 9s. Id 6s. 3d. 4s. Id. 3s. Id. 2s. 3d.
Stocks and Shares bought or sold through the agency of this Society,

Full particulars may be obtained of the SECRETARY.

The amount advanced since the commencement of the Society
exceeds the sum of £600,000.

When your Safety Razor pulls
Don't throw away the old blades ; pack them up
and send them to us, and we will re-grind and
re-set them and return them to you post free, and
charge you only ONE SHILLING per doz. blades.

EMPIRE RAZORALITIES
(Dept. T.j.)

16 LIVERPOOL STREET ARCADE, LONDON, E.C.
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"Wales
i

A Real Boon to the Busy Housewife

Makes a
Charming

and Useful
Wedding Gift

THE

NEW RUSTLESS
I CUTLERY.

Knives made of this special rustless
steel never rust, not even under
the inlluence of powerful acids.
Nothing wears away ordinary
knives so quickly as
constant cleaning, hut
Itustless Cutlery does
not require clean-
ing and is thus
practically
everlasting.

f,
the

knives
.special i

Xot only is Ihis
British Rustless Cutlery

labour-saving and lasting,
but it is also economical,
r it can lie, bought for nearly

.same price as ordinary
v It therefore makes a
appeal to the thrifty at the

present time.

Per half doz
line-grained Imitation Ivory Handles,

Table Knives 17 6
Do. Do. Cliccse „ T5, -

Finc Quality Heal Ivory Handles,
Table Knives £1 10 0

Do. Do. Cheese £ 1 3 6

Other patterns'in stock. SEND FOR ILLUSTRATED'PRICEILIST

Special Terms to all Postal Employees.

20.LUDGATEHILL1
' Near St. Paul's Cathedral.

56. CHEAPS IDE.
Next Bow Church.

OPEN AN ACCOUNT
eRIGHTONS'
YOl' can buy all your Clothing needs
here and pay ,1 small sum monthly out

of your salary.

If you are wanting

Furs, Fur Coat
Coat and Skirt,
Dainty Frock, Blouses,
Underwear, Raincoat
or Mac, Shoes, &c., &c.
write for a MODE BOOK and full
details of our " Times" System,
5/- monthly, quite pm'ate and
confidential.

Satisfaction guaranteed and most
things are sent on free approval.

SPECIAL TERMS
to Telephone and
Post Office Staff.

DROP US f,/
A CARD
NOW,
OK CALL

CRICHTONS' Ltd.
Manufacturing Furriers and Ladies'Tailors,

14 Crichton House, Devonshire Sq., City,
(Out: minute fwin Liverpool Street Station). E.C.
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WHERE TO STAY.
The attention of our Readers is directed to the following

list of Boarding Houses.

"O ASTBOURNE.—" Polytechnic " Boarding House. Recommended
-*—^ by" Polytechnic," Regent St., since 1894. A comfortable holiday home.
Liberaltable. 'Termsfrom 25s. w'kly.—Mrs. Edwards, 109-111, Tideswell Rd.

T^DINBURGH.—Board for Visitors, day or week.—Misses Carter,
-•—^ C, Howe Street.

SWANAGE.—The Highcliffe Private Hotel and Pension. Un-
livnlled position on spa-front. Near Golf Links. Excellent cuisine.

Inclu.-ivo terms, Enlarged 1!)11 &1912.—Telephone : 47 Swanage. Mrs.Hooko,
Proprietress.

T7ENTNOR, ISLE OF WIGHT.—Ideal for Winter Holidays.
• Sunny and safe. Kllerslie Boarding House. Sea view. Comfortable

rooms. Good tires. Liberal table. Moderate terms.—Miss Walmsloy.

"VISITORS TO LONDON."

TRANTER'S TEMPERANCE HOTEL,
6, 7, 8 & 9, Bridgewater Square, Barbican, E.C.

MOST CENTRAL FOR BUSINESS OR PLEASURE.

2 minutes' walk from Aldersgate Street Railway Station; 7 minutes' walk
from St. Paul's Cathedral and G.P.O. Very convenient for Shopping Centres,
Amusements, and all Places of Interest. Terms : Bedroom, Breakfast, and
Attendance, from 4s. Other meals optional. Tea, from Is. to Is. 9d. Electric
Light. Night Porter. Established 1859. Telegrams: " Healthiest, London."
'Phone : Central 959. Write for " How to Spend a Week in London," with
Tariff and Testimonials Free. Quiet, Home-like, and Comfortable. This
Old-established Hotel is again under the Management of

G. T. S. TRANTER. Proprietor.

;sel>ip
XOTB : The " Wyse" Pipe is the
newest form of the Last-Word ripe.

Here are four reasons
why YOU should spend

3/6 Lor
 : - ;

'Wyse Pipe

FIRST, for Economy.—The "Last-Word" Pipe saves a quarter of
your tobacco ; every shred can be smoked and enjoyed.
SECONDLY, you are enabled to smoke in perfect comfort in the
heaviest rain or strongest wind.
THIRDLY, Matches ! Once lighted, the " Last-Word " Pipe can be
smoked right through to the end.
FOURTHLY.—No nicotine can possibly get into the stem, and no
saliva comes in contact with the tobacco. The diagram explains this.
Remember, the pipe has the appearance of an ordinary high-class pipe,
furthermore, neither tobacco nor ashes can possibly "drop cmt.
A Soldier writes from France:
''The average 'Tommy' doesn't give a ' cuss' about any particular pipe, hut what
lie does know about the Last-Word is that he is allowed to smoke Ux ' -wrong-ma,'
jnpe,as he call* it, when cigarettes or ordinary pipes are forbidden. 1'or myself i think
it is the only pipe, and never needs three or four matches, smokes very economically,
and above all smokes .right out."
London-made of selected French briar in one piece. Highly recommended,
lost tree: lopuar, 3 6 ; Silver-mounted, 46 ; "Extra" finest French briar,
guaranteed, 6 -; bilver-mouutcd, guaranteed, 7/6; Fine Straight grains from 10 6'.

T. A. WYSE, 6, GERRARD MANSIONS,
22, GERRARD STREET, LONDON, W.

The Handmaidens
of Progress
are knowledge and culture. Fit yourself for the next step,
and those beyond, in your avocation by developing those
talents which help along your chances of progress. Develop
your personality, widen your vocabulary, increase your
general knowledge, cultivate the niceties of speech and
writing. All these things make for success in life, not only
by the advancement they bring but also the lead they give
their possessor in social circles.

The following books are splendid helps to achievement.
All or any will be sent free on approval, and payment can
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By Prof. Alphonse A. Loisotto. An Analytical and
easily acquired System for Memorising by Nature's
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Opportunities. How to make the most of your life ; how
to recognise and seize opportunities. A powerful
helper to progress. By L. Charley

Timidity. What it is and how to overcome it. A fine
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SOME APPREHENSIONS AND A MORAL.—IV

BY JOHN LKE.

PROFESSOR ARNOLD of Bangor has published a little book
containing addresses which he gave last year at meetings of the
Workers' Educational Association. One of these addresses contains
an account of Guild Socialism. It is a brief account, written in
non-technical language, but it contrives to bring into the fore-
ground one or two aspects of this new theory which bear upon the
reconstruction which will be necessary so soon as the war is over.
It shows the possibility of administration including two legislative
bodies, roughly corresponding to the two Houses of Parliament.
One of these bodies would represent what we call the administra-
tion and would include managers, directors and heads of depart-
ments ; the other would represent those whom we call the workers.
Both bodies would consider every change in working methods,
and they would aim at some correlation of interests in a way not
altogether unlike the original theory of the House of Lords and
the House of Commons. We can get similar light from
Mr. Branford's book on reconstruction published under the title,
" Janus and Vesta." Mr. Branford looks to a bicameral system
of legislation which would include a representative house based
upon the geographical system of constituencies and a repre-
sentative house based upon the " occupational " system. There
would be representation by place of abode and also by method
of employment, using this in its widest sense to include both
professional, artistic and industrial employment. This, says
Mr. Branford, has been the indeterminate aim of the whole process
of bicameral legislation, and perhaps the constitution of the present
Government with its element of " occupational'' representation
lends some colour to the hope that a drastic change is before us.

It would be a presumption at the moment to suggest that
the vast industrial population would be wiser if it aimed
in this direction instead of fighting merely for the status quo
ante bellum. For it is possible that by so doing they may
apprehend the loss of much which they have gained by years
of toil. But in our own realm which, though a narrower realm,
is still to some extent a microcosmos of the whole, it might
seem to be possible there to introduce some system of representa-
tion which would enable the merits of the status quo to be con-
sidered in parallel with the merits of the some advance other than
the bare and bald restoration of the older conditions. I think
that the apprehensions to which I have referred find their basis
in the fear lest conditions after the war may be worse than berore
the war, rather than in the fear lest the conditions should not,

absolutely be restored. I do not think that the precise details
of the earlier conditions are sacro-sanct, but that if some
general change or development could be brought about to provide
a more alluring vista for our brethren the details of the restoration
of conditions are capable of discussion. But this should be done,
I think, with full and frank representation of all grades. There
are difficulties in the way, I know, but they are not insurmountable.
I cannot believe that the great body of Post Office servants, in
choosing representatives for such a partaking in the work of adminis-
tration, would be other than constructive immediately the central
aim of their responsibility was changed from that of mere criticism.
For mere criticism of other men's achievements is a soul-deadening
thing, and the finding of fault becomes a habit which fails to see
such virtues as do exist and tends to become bitter and suspicious
in thought and acrimonious in expression. And there might
follow a sensible solution of that problem of problems, the promo-
tion question, for I cannot conceive that a widely based representation
would desire to see great responsibilities in the hands of men and
women who were not competent to undertake them, whatever
their personal qualities might be, though criteria of general fitness
would enter which have only been recognised in recent years

When the Archbishop of York preached the Coronation sermon
he took as his text, " I am come among you as one that serveth "
The word '' administration " has similar elements in its connotation.
To come to the general service is not weakness It will call for
strength, but that is not quite the same thing a* domination.
It will widen its vision to a considerateness which will strive that
no claim may escape, but that is not to lower discipline. The
word " discipline " itself wih call for a new rendering in which
leadership and guidance, and indeed teaching, are factors. The
sum total of administration would not be weaker nor would its
arm be shortened if it were enlightened by close contact with repre-
sentative ideas. Only they must be representative; they must
not be sectional, nor must they have particular theories as their
aim, beyond the true interest and the real welfare of those whom
-hey represent. Thefuture expansion of the Telegraph and Telephone

Services, not separately but intertwined, on which subject I take
eave to be a convinced optimist, will open the way for such a

consideration of the re-adjustment of our human forces as wall
;ive full and free play to all the qualities of statesmanship which
ve can gather from every quarter.

* * * *
Thus, I think, the moral meets the apprehensions. A scheme

>f this kind might be drawn up in detail and I should not be afraid
if the attempt, but it is wiser that the first step should be taken
ipenly by those who have a better claim to representative know-
edge than I have. So far as my contribution is concerned it is
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to declare my faith, both in those who would form that wider
representation, my own fellows of many years' intimacy, and in
those to whom the responsibility of present day administration
falls, who are both in insight and in sympathy far in advance of
the position currently assigned to them. I should like to see the
new re-adjustment of industry begin in the Post Office: I should
like the result of the years of agitation to be the building of a basis
of construction which would give us all, according to our several
capacities, the opportunity for unity of purpose and aim which
in the past has been a sore lack. 1 or when the spirit of fellowship
becomes an inspiration and articulation is given to that spirit o.
fellowship, we shall learn that there is much that is good to be
drawn from sections of our fellows to whom perhaps we have
hardly given due credit in the past. And though there may be
dii.'erences of opinion and disputes about method, they will be
frank diterences and disputes which are not devoid of mutual
respect, for we shall have learned that the essay to concord is far
more likely to achieve progress than the fostering of discord.

SHOULD THE PHONOGRAM ROOM BE STAFFED
BY TELEPHONISTS OR TELEGRAPHISTS ?

1.—MR. C. G. JONES' PAPER.
BEFORE actually entering upon the subject of this paper it

will perhaps be an advantage if we examine the work performed
in a phonogram room and consider for a moment the character
of the finished product.

It is probably known to all here that the work divides naturally
into two classes—the phonogram, in which the transaction is
direct with the subscriber, and the telephone-telegram, dealt
with between two post offices. In either case the result is a telegram
subject to all the rules and regulations governing telegrams, and
demanding that degree of accuracy and speed of treatment without
which telegrams would be useless as a feature in the business and
social life of the country. These telegrams differ in one point
from other telegrams inasmuch as they have special and distinctive
names indicating that the telephone has been used as a means of
transmission.

Why this should be, I am somewhat at a loss to understand,
as it would be equally reasonable, and quite as useful, to give a
special name to other classes of telegrams to indicate the means
of transmission which had been used.

Apart from this peculiarity in nomenclature, they possess
special distinction only in the fact that the telephone has been
used in one stage of the transaction. In these clays, when tele-
phones are almost as common as fireplaces, and every office boy
(or should I say office girl) has more or less practical acquaintance
with this means of rapid communication, the instrument has
fewer terrors than was probably the case twenty years ago and,
compared with the fearful and wonderful specimens of telegraphic
sending which telegraphists meet with in the course of every day's
work, the reception of a phonogram is something in the nature of
a holiday task, and to many telegraphists preferable to the nerve-
racking ordeal of receiving telegrams on a Morse circuit from a
sender who, in order to show initiative, or perhaps to avoid mono-
tony, has improved upon the Morse alphabet until any likeness
to the usual and standard signals is almost lost.

It is, of course, essential that the officers performing duty
in a phonogram room should be acquainted with the use of the
instruments with which they have to deal, just as it is necessary
for a telegraphist to have a knowledge of the working of the various
types of telegraph instruments, but there is no comparison between
the training necessary to acquire the knowledge in the case of
telegraph apparatus and in that of phonogram working. In the
former many months are necessary and, indeed, an officer is rarely
fully qualified as an all-round telegraphist in a large o'ffice under
two years. The necessary training of a telegraphist called upon
to do phonogram work is a very simple matter and takes at theu\j v*v* jJj.i.wj.ivgxvwiii v* win. x^ t* v V'AJ' DllJ-llJlC XllOjULCl Ctl4,U. til«.Co <*U Hit

1'apcrs read at the meeting of the London Telephonists' (Society, Dec. 12, 1910.

maximum about 50 hours, but during the greater portion of this
time she is doing practical work although under the supervision
of a senior officer. In very many cases much less time is necessary,
but it must be remembered that the officer is already equipped
with a full knowledge of the treatment of telegrams and has merely
to gain familiarity with telephonic dictation and reception.

This full acquaintance with telegraphic rules and procedure
is the secret of success in dealing direct with the subscriber, who
expects, and frequently demands, much information as regards
destinations, charges, probable time of delivery and other details
of a Ihte nature. To give satisfactory answers to the questions
put is often difficult, even for an experienced officer when dealing
with inland telegrams, but the difficulty is enormously increased
in the case of foreign telegrams with their complex charging and
counting and the many different rates for ordinary, deferred,
week-end, Marconi and other variations.

Tnen again it is essential that when receiving a phonogram
everything in connexion with it shall be in order before the trans-
action is completed. Very much delay often occurs when it is
necessary to communicate again with a subscriber, in order to
verL'y a destination or other detail, as frequently, in such cases
the subscriber cannot be reached and the phonogram has to await
his return. This almost invariably leads to a written complaint.
So essential is this matter that, when the staffing of the C.T.O.
phonogram room was largely taken out of the hands of the tele-
graphists, checking officers had to be installed to examine every
form before it left the room, and their services were justified. That
this was in consequence of. want of telegraphic knowledge on the
part of the staff, rather than inexperience, is proved by the fact
that this checking is still necessary. Telegraphic knowledge is
required to a very great extent also in dealing with the sub-offices
as many of the assistants have little experience, and the expert
guiding hand prevents many errors and cases of incorrect treatment.

It may be thought that the acquirement of the necessary
knowledge of the treatment of phonograms is easy to officers other
than those with practical knowledge of telegraph working, but
when it is remembered that the telegraph rules contained in the
instructions number 274, many with six or more sctions, and,
in addition to these instructions there are, in the C.T.O., some
hundreds of local instructions regarding the treatment of telegrams,
it will be seen that only a telegraphist who has had considerable
service and has become familiar with all the essential points, can
be expected to avoid the many pitfalls awaiting the inexperienced
phonogram officer.

Experience in the use of the telephone is certainly a factor
in the situation and forms the basis of phonogram working, but
it has been shown that the necessary qualification in this respect
is very quickly gained.

It will probably be admitted that, although it is advisable '
that a bootmaker should be acquainted with the various qualities
of leather, a man might be an expert in leather but a remarkably
poor bootmaker, in which case the resulting product would be
decidedly unsatisfactory. The possession by phonogram operators
of a certain amount of circulation knowledge is very desirable as
this may lead to the detection of an incorrectly circulated telegram
at an early stage and prevent additional and, perhaps, considerable
delay. A knowledge of commercial terms and expressions, of
Stock Exchange phrases and names, and the thousand and one
things which are everyday matters to the telegraphist are equally
essential items to the phonogram operator and, in fact, apart from
the actual manipulation of telegraph instruments, it is difficult
to see in what respect any portion of the all-round knowledge which
should be possessed by a good telegraphist is not equally necessary
in a phonogram room. It may be thought that too much weight
is attached to this matter, but from the result of actual experience
it is known in what a great number of cases mistakes have been
made in consequence of the absence of telegraph experience.

Even in such a small matter as errors due to bad or indistinct
handwriting such experience will tell. The telegraphist has been
accustomed to meeting and overcoming such difficulties throughout
her service.

Points of this character could be multiplied to a very great
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extent if time permitted, but I will only add that the most useful
type of phonogeam operator is one having not only a practical
knowledge of telegraphist's duties but of those also of a counter
officer, and the measure of her value is the degree to which she
most nearly approaches the perfect officer of both types.

There is a point 1 should like to mention at this stage and
that is nervous strain. Either the dictation or reception of phono-
grams, or the sending or receiving of telegrams on telegraph lines
when continued for long hours is an ordeal for the nerves, and the
telegraphist of experience has the power of resistance to this nervous
strain in a very high degree. Cases of hysteria amongst female
telegraphists under the most trying conditions are extreme!}' rare.
The C.T.O. phonogram room has shown that a remarkable difference
in this respect exists between telegraphists and non-telegraphists.

The volume of work in a phonogram room fluctuates very
considerably and the no-delay service expected by the subscriber,
together with reasonable economy, can only be attained by the
ready availability of reserve staff.

In a large telegraph centre one of the elements in the rapid
handling of traffic is to have incoming work dealt with as near
as possible to the point where it will be transmitted, thus saving
loss of time due to handling and conveying by tube or other means.
For this reason phonogram sections should be in close proximity
to telegraph sections, and, I believe, in the majority of the large
offices in the country are so situated. When the phonogram room
is staffed by telegraphists additional staff is quickly available.
In the C.T.O., for instance, it is difficult to imagine how the
phonogram room could possibly be worked without calling upon the
telegraph staff freely for assistance, and this interchangeability
is a feature of great utility as there need be little waste time when
staff is available for use in both sections.

In conclusion, it must be admitted that a phonogram is-
essentially a telegram, and requires telegraphic knowledge on
the part of the officers dealing with it in order to guard against
error and delay. Long experience of the work done both by
telegraphists and officers of other grades in the largest phonogram
room in the country confirms the statements made to-night.

At the same time I should like to say that, in my opinion,
telephone operators have done some very good phonogram work
indeed, subject to their limitations in the non-possession of tele-
graphic knowledge, but this does not alter the fact that a phonogram
requires to all intents and purposes the same treatment as a telegram,
and that a telegraphist is the correct and proper officer to deal
with it.

II.—MR. H. DIVE'S PAPKK.
You have all. I suppose, heard of " potted plays." and this

society has decided that you should make the acquaintance of
" desiccated debates " : at least, that is the only reason I can
suggest for crowding two debates into one evening. However,
the time at our disposal wil l . I daresay, bo long enough to prove
that the phonogram room should be staffed by telephonists, •under
telephone conditions. Would that I thought it probable that what
we have proved we should be permitted to practice.

Oliver Wendell Holmes has said tho " race is divided into
t w o classes, those who go ahead and do something and those who
sit still and inquire ' Why wasn't it done the other way '{ On
th is particular question the Department (I speak, as ever, of that
awe-inspiring corporate something with profound respect)—on
this particular question then. I say the Department has frequently
inquired. " Why wasn't it, done the other way '. " and has continued
to sit still. Is t h a t , think you. because there has been no voice,
nor any that answered '. On the contrary the answer has swelled
forth with trumpet-sound time and time again, but so far it has
fallen on ears that are dull of hearing. To-night, let us see if we
cannot make the " Trumpet heard in the City."

Expect the best and prepare for the worst," runs an old
proverb, but experience might suggest its revision " Expect the
worst and prepare for t h e best."

I have read that over the door of the ancient library at Thebes
are the words: ;i Here the Dead open the eyes of the Living."

and I have at times thought these words might aptly be reproduced
over the door of—well, an apartment appreciably nearer than
Egypt. As in Thebes so here—the Dead may open the eyes of
the Living but can the Living open the eyes of the Dead ( That
latter were a miracle indeed, yet let us attempt it.

And to essay the task in appropriate style let me endeavour
to show that the phonogram room should be staffed by telephonists
for at least three reasons :—

(1) Because it is in the interests of the public. 1 put this
first as wo live in Democratic days.

(2) Because it is in the interests of the Department. 1
put this second because I haven't put it first.

(3) Because it is in the interests of the Department's staff,
telephonists and telegraphists alike. I have put this
third because it is the most important.

Let us examine number one somewhat more closely.
Because it is in the interests of the public.

Mrs. Browning refers in one of her poems to " a gracious public
full of nerves." Now we of the Telephone Service know well
enough that whether the public be gracious or not it is certainly
" full of nerves," and we spend our lives endeavouring, with some
show of success, to soothe those nerves.

It is an old story that the telephonist is selected because her
personal qualities fit her for the particular duty of speaking over
the telephone and coming in direct communication with the public.
She receives also a carefully prepared course of instruction further
to fit her for this duty, and she is whilst in a telephone exchange
(permit me to emphasize that point) whilst in a- telephone exchange
closely supervised in order to see that she gives service which
justifies the care and training spent upon her. It has been pointed
out time and time again that the telephonist is trained to work with

Care and Correctness,
('elerity,
Clarity and Courtesy.

(and it has been written that " true courtesy implies a great many
real virtues of self-restraint, gentle consideration and patience").

So much for C. But if our maidens are to be employed in the
C.T.O. we may very well pass on to the T and the O, and we find
these gifted girls are tireless, tactful, thorough and thoughtful,
as well as obedient, obliging and observant operators. I confess
you may find telegraphists wrho are the embodiment of some or
all these qualities, but I say the telegraphists a.s a class are not
selected for qualities of this kind. We have it on the authority
of no less a master of research than Mr. Maycock, that although
the perfect woman may not be the perfect telephonist yet so complete
are the virtues of the perfect telephonist that she. must perforce bo
proclaimed the per Vet woman.

It may bo saicl, however, that to make the perfect
" telephonographist." a knowledge of telegraph rules is required
no loss than a silver tongue. After all " one handful of common
sense is worth a bushel of learning." " Nevertheless,'' as Samuel
Butler remarked in another connexion. " one had better know tho
rules, for they sometimes guido in doubtful cases—though not
often." But the telephonist is :

" H i ' p j i y in th i s , she i* not yel so old
But s l i i - ni^y Irani .- li-ip|>ier in this ,
Sli'.1 is not bred so du l l but .she can learn. ' '

In official papers I have road it as the expressed opinion of a
highly placed officer of the C.T.O., that tho telephone staff " show
a rigid adherence to method and failure to grasp principles. '
It is quite possible that the telephonist has the defects of her virtues,
but it is clear that a telephonist does not adhere rigidly to method
simply because she is a telephonist but because such a course,
is desirable in telephone work and she has been receptive of the
teaching accorded her. Trained in her early years of service to
deal with phonogram work there is no doubt in my mind that the
same girl would show a ready faculty to " grasp principles '" yet
not I trust to ignore method.

Yes, the telephonist could with advantage to the public~staff
the phonogram room. She does so in all the large provincial offices,
and the testimony of all is that she does the work with credit to
herself and advantage to the Department. The prime trouble
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in the London Phonogram Service is that long delays are experienced
in securing replies from tho phonogram room, and these delays
continue although telephonists are working in the C.T.O.
The delays continue, mark you, in spite of that fact, not because
of it.. The record table at the Trunk Exchange meets an almost
similar den:and with an answering time well under three seconds,
but the trimk record tdephonist is subject to telephone conditions.
You ask what does that mean—well, for one thing it means that
no record operator has ever complained that she found difficulty
in understanding her supervisor's remarks because the mouth
of that supervisor was filled with salmon anil cucumber. It also
means that as the work grows additional staff are drafted in to
meet the load. If a subscriber wants trunks he gots them, and
does not. as a friend of mine told me when he wanted phonograms,
ho had been .,, . , .

l p and uouiCi'
\Vith a heart fo. p any fate
Still a, calling, .si ill a Hashing.
Had leaiut to curse and learnt to w a i t .

Let us pass .now to No. 2.
Because, it is to the advantage of Ihe Department.

To begin with it is to the advantage of the Department, because
it is to the advantage of tho public (Q.E.D.—Telegraphists love
such symbols, particular!}' if they embrace a Q,) and the Department
exists but to serve the public. Again it is to the advantage of
the Department because if staffed by telephonists and placed
under telephone supervision the work could be grafted on to the
work of one of the largo exchanges (preferably the Trunk Exchange)
and staff savings eoald be eifected whilst improving the quality
of the service—a fact which would have double action in saving
clerical staff as well as manipula t ive staff, and at tho same t ime
secure a satisfied public—a rich blessing indeed !

At the present time too when telegraphists are so much in
demand for war work, it seems obviously tho right course to free
them for duties which they alone can perform, leaving this phono-
gram work to those who can do it at least as well.

Come now to No. 3.
Because it is in the interests of the Department's staff—telephonists

and telegraphists.
It is to the advantage of telephonists because it is telephonists'

work. Tho telephonist, as 1 have already stated, has boon trained
to deal directly with the public, and it is to the advantage of tele-
phonists that they should fill all the posts calling for those qualities
which they possess before and beyond all other classes. I won't
labour the fact that if she performs this work (as she does at present)
she is entitled to fill the supervisory posts.

Again delays at the phonogram room are tho bane of the
life of the exchange telephonist, and if the work of answering at
the C.T.O. were performed by the same olass under one central
authority it would be impossible to tolerate a continuance of the
condition of things which has obtained in the past, and the life
of tho exchange telephonist would bo brightened by an instant
answer from telegrams.

Tho telegraphist on the other hand, is not specially solooted for
this direct communication with the public, and to her such duties must
often prove a sore trial. I t is. of course, possible to argue that
telegraphists suitable for the- work could be selected, but hero's
the rub. At present the telephonists are chosen by one with
infinite experience of the qualities required for this work—she
herself having been selected as a model of all the graces ; but
telegraphists are chosen for other qualities, and it might happen
that the selection of suitable officers was left with one who was,
let us say, of Irish extraction, and not entirely free herself from
traces of a provincial dialect. Would her ear, think you, rleteet
at once the dangers of dialect, and if not might she not be saddling
some super-sensitive maiden with the task of speaking to a public
who could not comprehend her >—What a sad case for a nice girl !

We LIKI.V also that telegraphists are (no doubt rightly) a proud
class, proud of their knowledge of the mysterious Morse alphabet
and their ability to tap it out to distant points. How it must gall
a person of sich superior talents to spend their time doing a duty
which the modest telephonist can perform not only equally well
but probably better.

To sum up then—
Tho work is essentially work for telephonists, and further,

work for the Telephone Service. It can be handed to tho skilled
telegraphist at the point at which his or her knowledge is required. j
Bv such a course benefit would accrue to •

The Public i
Tho Department
Tho Staff, lot us then

say to the powers that be :— .'.
" Bepn, be bold, and venture to l ie w i se ;

He "who defers this work from day to day ,
Does on a river's brink expecting wta.y,
Till the whole stream which stopped him should be gone
That runs and as it runs for ever will run 011."

TELEPHONE DEVELOPMENT IN RUSSIA AND
SCANDINAVIA.

1?V \V. H. G l ' N S T O N .

.RlJS.SJA.

Doi'BT has boon expressed more than once in the J O T R N A L
of the probability of any telephone expansion taking place in
belligerent countries during the dislocation of business which has
necessarily ensued as a result of the great war. It is gratifying
to find from a return recently received fro:)) Russia that in that
country at least a steady development of the telephone system
had taken place up to January 1016. which, if not so rapid as ill
peace t ime, is in tho circumstances very sati.s°actory. A similar
return was last received from Russia in 1913. and a comparison of
the figures for the two years may be of interest.

The total number of telephones in the Russian Empire is given
as follows :-—

Jan. 1 , 1913. Jan 1 . H I N i .
European Russia 200.900 363.200
Asiatic Russia 12.600 18.000
Finland 35.200* 35.200*

417.000

* . i i i l > I . n i l I .
If the 18,1500 telephones in Asiatic towns be deducted and a

siLall allowance made for an increase in I-inland since the middle
of 1011 . it w i l l be seen that there are upwards of 400,000 tele-
phones in European Russia. Tnis figare is only exceeded in
Groat Britain wi th abcr.it 800.000 and Germany (pre-war figure)
wi th 1.420.000 telephones.

Comparat ive figures for 1014. 1915 and 1016 (excluding,
however, the Finland and certain prh ateiy-o,vned and railway
telephone systems) are given in the return. Tney sho.v a progress
during seventeen months of war as f o l l o w s :

January 1014 27!).400 s ta t ions .
.. ' 1015 31 1.700

.1016 324.500
The development of the chief lo\viis is as follows :• —

<lo fern me n t tfyx/e m *.
191:!. MI Hi.

Astrachan 1.355 1.646
Archangelsk ... 602 065
Ekaterinburg ... 737 1.056
Kkaterinoslav ... 1.701 2.757
Irkutsk (Siberia) ... 1.283 1.452
Kazan 1.504 1.002
Kharkov ... 3.001 5.073
Kiev 1.635 0.143
Lodz* 4,103 (4,614 A'ov. 1914)
Xikolaev 087 1.021
Perm 667 038
Reval 1.228 1,838
Samara 1.243 1.670
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SIEMENS
WOOLWICH.

TELEGRAPH
AND

TELEPHONE

SIEMENS BROTHERS & CO., LIMITED,
GENERAL OFFICES AND WORKS: WOOLWICH, LONDON, S.E.

ESTABLISHED 1858.

Telegrams: " SIBIIEXS, WOOLWICH." Telephone: City 0400 (7 lines,).
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WESTON
Miniature Precision D.C. Instruments

MODEL 280 VOLT-AMMETER.
This series of Portable Miniature Instruments comprises
Milli-voltmeters. Mil-ammeters, Single, Double and
Triple-range Voltmeters, Ammeters and Volt-Ammeters.

DELIVERY FROM STOCK.
WRITE FOR LIST D3.

WESTON ELECTRICAL INSTRUMENT CO.
AUDREY HOUSE, ELY PLACE, HOLBORN, E.C.

Telephone: 2029 HOLBORN. Telegrams & Cables: " PIVOTED, LONDON."

HART ACCUMULATOR
CO., LTD.

Hart Storage Cells are BRITISH MADE and are
in use throughout the world for all purposes.

Many thousands of Cells in constant service for
Telephone, Telegraph and Wireless Installations.

SPECIAL TYPES of HIGH DISCHARGE CELLS
FOR TELEPHONE EXCHANGES.

PRICE LIST ON APPLICATION.

STRATFORD, LONDON, ENG.

DRY CORE

TELEPHONE
CABLES.

Electrical Plant of every description

for Power, Lighting, and Wireless

Installations.

JOHNSCN & PHILLIPS Ltd

, LONO0N, S.E.
ESTABLISHED T 875.
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Saratov ... ... 1.524
Tiflis 1.459
Tomsk (Siberia) ... 992
Tula 700
Tsarskoe Selo ... 780
Vilna* 1.821
Yaroslav S23

Concessionaires.
43.348Moscow

Odessa
Omsk (iSiberia)
Petrograd ...
Riga
Tashkend
Vladivostok
Warsaw* ...

(i.842
814

40.842
8,87(5

'740
851

28.935

2,032
2.060
1.200
1,071
1,088
(994 Sept. 1915)

1.188

57.358
8.078
1.295

62,939
7.320
1.15(5
1,238

(32.804 July 1915)
Leased Telephone Systems.

^ Baku 4,128 6,137
Nijni Novgovod ... 1,439 2,284
Rostov-on-Don ... 3.801 4.909

* At present ill German occupation.
Petrograd now takes eighth place in number of telephones

among European cities, London having about 270,000, Berlin
(pre-war) 195,000, Paris about 100,000 (pre-war), Stockholm
(Jan. 1. 1916) 103.115, Hamburg (pre-war)' 77,000, Copenhagen
(April 1916) about 65,000, Vienna (pre-war) 64,000, Petrograd
(52,900. The pre-war figures are given for what they are worth,
and this order of numerical superiority may well have changed during
the last two years.

SWEDEN.
The total number of telephones in Sweden increased during

the year 1915 from 254,821 (of which 169,794 belonged to the
State) to 271,797 (181.222 State). The telephones in the principal
towns increased as follows :—

Stockholm (State)
(Company).. .

Gothenburg
Malmij ...
Gene ...

Jmi, 1915.
62,721
33.670

96.391
16.050
9.561
4.369

.Ian. 1 !)l(i
66,808
36.307

103.115
17.504
10.047
4.588

DENMARK.
The Danish statistics give the number of subscribers and not

Ihe number1 of stations. Between the end of March 1915 and
March 1916 the number of subscribers to the different companies'
systems rose from 117.395 to 132.706. As the number of stations
in the first year was 134.603 it was probably not less than 150.000
in 1916. There are also some 2.000 State telephones.

The Copenhagen Telephone Company had 73.962 subscribers
as against 66,566 in the previous year. The bulk of these are in
('openhagen and suburbs.

NORWAY.
The number of State telephones in Norway increased from

43,844 in June 1914 to 47,034 in June 1915. ' The number of
subscribers on private companies' systems in the latter year was
41,669 (approximately 47.000 stations). The number of telephones
in Christiania increased from 22,818 to 24,383.

TELEGRAPHIC MEMORABILIA.
FROM the Russian capital, at the beginning of the new year,

came the following greetings for 1917 to the London staff :—
" Chef Bureau Central Telegraphes, London.

We beg our dear colleagues to accept our best New Year
Greetings. May 1917 be the birth of a new era of peace and quiet
for all nations, great and sir. all, May the wave vl blood and
destruction be for ever stayed, and those who were the instigators
of it reduced to annihilation and their names handed down to

posterity for execration. May all humanity unite in one universal
aim resulting in peace and prosperity.

Your Fetrograd Telegraph Colleagues and Allies."
To 1his the following was at once despatched in reply:—-

" Che? Telegraphs, Petrograd.
Our warmest than'-s to you and all our colleagues in Petrograd

for yo'ir kind greetings.
Most sincerely do we reciprocate your good wishes and join

most fervently in the desire that a"ter the final destr iction of
Germany's military po ver ' the nations of the world, anrnated by
the principles of justice, freedom and humanity, may steadily
advance towards an over-brightening future.

Mindful of the enormous sacrifices that Russia, Great Britain
and our glorious Allies have made in this sacred cause, we pray
that the friendship which has been cemented by the blood of oar
nearest and dearest may never die.

Chief and Staff Telegraphs, London.''
The question of " What is a Government telegram '' ? would

appear to be a very simple one with an answer as ready as any
supplied in the catechism. But is this so ? At least, is this the
case in the present unique circumstances in England to-day '(
True, there are telegrams which bear the correct prefix, are d ily
guaranteed and attested and are evidently and distinctly on
Government business. Telegrams there are from every con-
ceivable department of the State and from each o° their s ibsec-
tions. Telegrams, diplomatic, military naval political; telegrams to
mention even the class of which wo ild be to give away Go/ernuient
secrets. Telegrams in cypher, telegrams in clear language, tele-
grams whose special prefixes denote the urgent need for rushing the
mysterious jumble over the wires, telegrams the contents of which
could apparently in times of stress with amply sufficient despatch
have been delivered by post. All these types mentioned,
legitimately and according to all rules and reg ilations, are
unquestionably " Government " telegrams " within the meaning
of the Act " f

Yet there are other telegrams at the present juncture of
affairs which though they cannot be classed as "' Government "'
traffic nevertheless bear an importance which is most closely
associated with the welfare of the nation—even with its safety.
Shipping, food, mineral, engineering, telegrams, especially certain
of these which deal with our foreign trade, should certainly be
classified in the category of urgent—if non-Government traffic.
And Press telegrams to Allied and Neutral countries too ! Tnese
have an importance which cannot be tangibly expressed, for it
is very frequently by means of these agencies that the British
views and position are made known to friends and doubtfuls
abroad and before the subtle influences of the enemy have had
time to thoroughly permeate the continental people.

The value of these informative cablegrams, on the top of that
of the thousands of diplomatic messages which pass through the
Anglo-Continental cables each week, is a measure of the importance
of the Anglo-Continental cable system chiefly centred in the Cable
Room of the London C.T.O. When one considers how much
depends upon these lines of communication, one is thankful indeed
for the British Navy which renders the service possible. Tnese
men are our naval linemen who keep watch and ward over the
thin copper lines as truly as they are the guards of our white-
cliffed coasts.

The British end of these lines is now chiefly worked by women
telegraphists, only a diminishing male staff incl iding the remnants
of above-age Belgians remaining. Now while it is evident that
the majority of the gentler sex are thoroughly proficient from a
manipulative point of view, it is at times quite evident that the
years of experience gained in the management of foreign worked
ircuits by the now exiled male portion of the staff, was a much

more valuable asset than perhaps was formerly estimated. It
is not a matter so much of the capacity of the t^'o sexes as of
ixperience which, despite all the later-day theories oc " tele-

graphists complete in three months," has ar-ays co nted, does
o nt. and do btless ever vill co nt in t'.e art oc telegrap .y in

general and with an Anglo-Continental system in partic lar.
Nevertheless our women-folk have carried-on well, and if during



62 THE TELEGRAPH AND TELEPHONE JOURNAL. [FEBRUARY, 1917.

this last stressful Christmas-time many of them have shown signs
of the extreme pressure and the long hours—what wonder >

Unfortunately the organisation of a Government telegraph
office has practically no margin for elasticity of rules, and the
nature of telegraphy and telephony is such that with a constant
fight against Time, supervision and staff are always obsessed with
getting on. Telegraphy and Telephony like Time and Tide wait
for no ir.an—or-won:an—and our work cannot be shut up in our
office-desk to M ait until the morrow, when we are lessed fagged.

Reverting to the importance of Anglo-Continental working,
it was pointed out by an observer on a recent occasion that London
has to keep in constant telegraphic touch with the various allied
military headquarter staffs, and it would be interesting to be able
to give some idea of hovv these communications are obtained and
worked. That somewhere in this island of ours, telegraphists
are daily dealing M ith this important traffic is evident, and that
no expense should be spared to maintain an efficient service with
traffic of so \ i ta l a character appeals at once to all lovers of our
craft.

The writer was fortunate enough to be present at the reading
by Mr. Harrison of his paper on " Keyboard Perforators " on
the 8th ult.. and to listen to one of the lucidly historic essays for
which Mr. Harrison is almost famous.

One thing only could have been wished, and that, that the
paper had been read prior to the (reed amalgamation, when we
should doubtless have been witness of some of the pretty sword-play
between rival inventors, and this view was very happily expressed
by one of the subsequent speakers.

Mr. Newiands, Controller C.T.O., started a well-merited
eulogy of Mr. Harrison's diagrams, which indeed formed a distinct
feature. Subsequent commentators following Mr. New land who
made special mention of the careful mnemonic and helpful lettering,
expressing the hope that other inventors would follow suit.

Mr. Creed in his usual well-balanced style, gently moderated
the C.T.O. Controller's enthusiasm for the Creed or similar key-
board perforator, by emphasising the fact that although the single
touch of such a keyboard might produce on an average the result
of three stick-punched touches, it could not really be said that the
output of a Cell was three times that of a stick-puncher. He
said this without detracting one iota from the excellency of
Mr. Cell's invention, which view the subsequent tribute paid by
Mr. Harrison in his reply handsomely supported.

One thought that there was just a tendency to over-rate the
results obtained by typists as against trained typist-telegraphists.
There are soir.e very strong opinions held in the C.T.O. respecting
the typist who does not understand Wheatstono slip and who
had no knowledge of telegraph apparatus until she first saw a
perforator keyboard, and perhaps these have affected the writer's
pen !

This meeting of the P.O.E.E. Society opened on a solemnly
sad note by recording its deepest sympathy with Mr. Noble iii
the double loss of his \\ i'e by sickness at home and of his only
son on the battlefield, the audience standing in tense silence for
one brief space of time, each thinking his own thoughts of that

" One sad little story out of all the heaped-up sorrow
of the world.''

Mr. A. P. M. Ileming of the Westinghouse Electric Company,
Manchester, who is an expert on industrial training, recently gave an
account of the up-to-date scheme of training employees. The opinion
of this expert appears to be that it is impracticable for youths
to do effective study at night after a hard day's work in the"shops,
and the principle appears to be carried into 'practice in the above
works where instruction is given to pupils during work hours.
This view seems to coincide somewhat with the experience of
the Post Office Stores Department as explained, if memory be
correct, by Mr. Mansbridge at one of the T. and T. Society's meetings.

Electricity recorded, in common with the general public press,
the destruction by fire of the telegraphic and electrical stores of
the South-Eastern and Chatham Railway at Tonbridge during
the month of December, when the telegraph main line wires were
very seriously interrupted. None of the same press however
appears to have noted—perhaps it did not know—the smartness

with which telegraphic communication was restored, a matter of
but two or three hours, something approaching a record one would
esteem. J. J. T.

LONDON TELEPHONE SERVICE NOTES.
THE acknowledgments which are reaching Mr. Halter, the

secretary of the Christmas Parcel Fund, show that the recipients
greatly appreciated their confreres' remembrances and the care
and thought spent on the gifts. It may perhaps be possible at a
later date to give a few extracts from the letters received. In
the meantime it is a pleasure to all who remain to wield that which
is alleged to be mightier than the sword (even if not so sharp)
to meet from time to time warriors on leave and to hear at first
hand of their experiences. It is also gratifying to learn of the
decorations awarded to our men and to know of their promotion
to higher rank. We offer our congratulations to E. K. Arthur,
one time of the Contract branch, who is Captain-Adjutant, an honour
also borne by H. Stone, the Registrar. By the way the latter's
two successors in office have both now been incorporated in the
Armies of Britain. WT. J. Clearer is by this time an old soldier
in the A.S.C., whilst H. Morgan figures as a recent recruit in the
R.E.'s. We are also glad to know that W. L. C. Rathbone who
was recently awarded the Military Cross has now been advanced
to the rank of Captain, whilst W. E. Dobson. the pre-war Manager
of the Trunk Exchange (where he paid a visit recently) now carries
the dignity of a full Lieutenant ; and W. A. Catling—formerly an
Assistant Clerk in the Accounts branch—has just been posted to
.the Northumberland Regiment as a Second Lieutenant. He
served for many months as a private in France, took his discharge
as a Time Expired Territorial, rejoined a Training Corps and in
due course passed the examination for a Commission. This list
does not purport to be by any means an inclusive one and scarcely
a day passes without bringing news of the advancement of one
or more L.T.S. naval or military members.

It is not alone, however, in the combatant forces that the
members of the L.T.S. figure as war workers. Miss Liddiard. the
Superintendent of the Revenue branch, has been loaned for six
months to the Pensions Ministry in order to assist in the organisa-
tion of the women's section of that office. One can imagine the
pleasure of those members of Miss Liddiard's staff who by a for-
tunate chance accompany her to these new fields of labour.
Mr. Albert Gray, one of the senior lirst Class Clerks, transferred
from the National Telephone Company's service, where he had won
golden opinions has gone to aid the Jood Controller, and we under-
stand he was privileged to bear away with him an expression of
appreciation from the women clerks of the Installation Section, of
which he had control whilst in the L.T.S. It is always a pleasure
to hear of these spontaneous expressions of opinion. Of the joy
of receiving such we know nothing, but can imagine much.

Not content with the excitements of reality, those of our
number who are responsive to the voice of rumour have recently
been enjoying a period of continuous ebullition. One day they
would be full of the possibilities of a new home for the Controller's
office owing to the call for the immediate release of the Queen
Victoria Street block as a hospital. A hospital indeed ! Could
any building be less suitable'? Some over-imaginative brain
must have conjured up a connexion between a most unpleasant
smelling disinfectant and the fact that the building was aye odd
o' form. (Sorry, dear Mr. Editor, it shall not happen again.)
On other occasions the building was to become a barracks, an over-
flow for Adastral House, a branch of the Ministry of Munitions,
and last but not least, an official residence for the Ministry of
Labour. Yet it still remains inwardly a busy hive of industry,
housing part of the staff of the Controller, L.T.S., and outwardly
a gloomy looking structure pasted over with the most untidy
bedraggled assortment of posters anyone could possibly imagine
—and so probably it will remain.

The London Telephonists' Society met for the first time in
1917 on Tuesday, Jan. 16, and listened to two papers. The first,
a prize essay, was contributed by Miss Baldwin of the Trunk
Exchange—a prize winner in this and each of the two previous
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sessions. Her theme was a familiar one though its guise ~was a
new one. Miss Baldwin is also to read a paper this session before
the Telephone and Telegraph Society. Trie other essayist was
Mr. H. G. Corner of the Traffic Staff and Building Division of the
Traffic branch (these notes won't appear before l<eb. 1), and under
the title of " The Struggle " those who were lucky enoi'.gh to be
present were interested and entertained by some unusual points
of view of matters of every-day occurrence with the Telephone
Service to provide the connexion. We hope to see one or both
of these papers reproduced in this journal at an early date.
Mr. Corner by way of preface to his remarks gave some account of
t h e unofficial war activities of the staff of the L.T.S. It was
indeed a record to be proud of and but for the fear of leaving no
room for " Telegraphic Memorabilia," in these days of restricted
space, we might be tempted to set out some part of the list here
and now. But the subject is one which may perhaps be touched
upon by Miss Heap in her address before the Telephone and Tele-
graph Society. If it is, it cannot fail to add interest to Miss Heap's
paper and oven if it is not. that paper (unless past experience is
utterly to be belied) will be one of the most instructive and enter-
taining papers ever read be'ore the society.

Tho Telephonists' Society are to have another meeting
on Tuesday, Jeb. 13, when Mr. John Lee will address them. The
title of the paper is to be " The Influence*oi the Telephone in
Social Re-organisation." An interesting night may be expected.

An account of the L.T.S. concert at the Post Office Hospital
is deferred till next month.

REVIEWS.

A System of J'hi/sical Chemistry. By William C. McC. Leicis,
M.A.. D.Sc., Brunncr Professor of Phi/sical Chemistry in the
University of Liverpool. (Published lit/ Longsman, Green & Co.,
36, Paternoster Bow. London. Vol. I, 523 pp. Vol. II. 552 pp.
Price 9*'. net per volume.)—.During the last few years a knowledge
of physical chemistry has become of lore and more importance
to the electrical engineer who would keep himself abreast of the
developments of his profession, and there is no doabt that, after
the war. there will be a still greater development of those branches
of electrical engineering which are concerned with chemical pro-
cesses. In order to be in a position to take advantage of the
openings which will thus be available, the electrical student should
make himself familiar w i th the laws by which these processes are
controlled, and for this an acquaintance with physical chemistry
is essential.

Until recently, the student who wished to proceed beyond the
elementary stages of the subject, was met with the difficulty that
the information he desired was only to be obtained in books, each
devoted to some one special branch, or from original papers. In
addition, many of these books or papers were written in German,
and were therefore, unfortunately, not accessible to a large pro-
portion of electrical students in this country. About twelve years
ago. howe\ er, the first of a series of text-books of physical chemistry,
edited by Sir William Ramsay, K.O.B., E.R.S., was brought out, and
the present volumes are the last which have so far been published.

The previous volumes of the series deal with special branches
of physical chemistry, and, in these special branches, are probably
somewhat beyond the requirements of the majority of electrical
men. The present book, however, covers the whole ground of
physical chemistry, and exactly meets the needs of students who,
having some preliminary knowledge of physics and general
chemistry, are '' asking for more " in the way of general knowledge
of this most fascinating subject.

The book is very clearly written, and frequent references are
given, which enable the reader desirous of further information
on any particular point to obtain it either from other books or from
original papers.

It is one of the best treatises we have seen on the subject, and
we can recommend it to anyone wishing to p.irsue his studies in
this extremely useful and growing department of physical science.

How to Make, Low-Pressure Transformers. By Professor
F. E. Austin, Hanover. N.H. (Third Edition. 22 pages. Price

.JO cents. E. & F. Spon, Limited. 57. Hayrmrlcet, London.)—
The information given in this little book will enable the amateur
electrician to build a 100-watt step-down transformer, which
can be connected to the lighting supply of a house, and will give
a variable secondary voltage suitable for many experimental
purposes.

The instructions are clear and detailed, and we can recommend
the book to any of our readers who are interested in practical work
of this nature.

ANOTHER LETTER FROM GERMAN EAST
AFRICA.

WE print another interesting letter from Mr. E. J. Eord, at
present in Schinyanga, German East Africa :—

Although mv letters to En -land seem to be going astrav I have decided
to make a further attempt to set news th"ou'_rh and am taking advantage
of tho fact that both of mv wives are down aril will not in all probability
lie repaired by the native linemen. I have sent out for some hours. The giraffes
here are onr greatest enemies, playing havoc with our lines from time to time,
"ciierallv manv miles from the nearest office. Baboons swin 'ing on the
lines also cause considerable trouble, while heavy rains and lightning storms
always have disastrous effect on our poles and apparatus.

Yon alreadv know that our force, the Lake detachment from Huanza,
has performed the job with which it was entrusted ; and, as a consequence.
I expect shortlv to be removed to another part of this countrv. T am pleased
to sav that our section has been very warmly praised and thanked by the
authorities for the manner in whi"h we have kept our end up in face of great
difficulties and with a small staff whose number's have been continually
reduced by sickness. I am tho only one who has not been in hospital.

The weather here is somewhat better now but the September rains
have changed the aspect of the countrv enti 'el ' . Sandy earth has been
replaced by a green carpet and everythinT is fresher and brighter. The
heavy rains are due to commence in a few davs, and will tu-n the country
into a vast swamp. The transport people are not looking foviwa*'d to it.

At times now we have a chance of leaving the office for a bit; and tho
th"pe of us occasion-11' po out shooting We often bnng home a buk for
dinner, making a pleasant chan ve f"om the everlasting ox-flesh. There
are a lot of lions han in' about he-e at ni :ht, and some of the chaps in the
supplies have been setting traps for them. A few days ago they caught a
huge hyena, but have as yet entrapped nothing else.

Late in tire afternoons when tho sun's ravs are less fie-ce I sometimes
take a bicvclo or a motor-bike and go for a spin through the bush, alon ; the
innumerable paths worn hard and bare by the niked feot of generations of
natives going to and from the water-holes. I greatly enjov these 'short trips.
Every tree and plant is an object of interest and every insect also, being of
types hitherto unknown to me. Birds of all colours are very numerous,
and some of them are of huge size, particularly the ea-jles. tdiding like aero-
planes hundreds of feet in the skv, which is as clear and blue as that above
the Mediterranean. Yesterday I saw a large bird whose entire plumage
was bright blue in colour'; and on the same excursion I came across thousands
of insects like locusts with wings painted with every colour of the rainbow
beautifully blended together. I have secured a couple of ostrich eggs, will
try to take them home, but doubt whether I shall bo successful, as I may
have to discard all unnecessary possessions later.

A few days ago my tent was destroyed by fire, caused by the carelessness
of a native boy ; so I now sleep in the old German Government House and
fort here. During the night the place is invaded by insects of every descrip-
tion together with innumerable lizards and bats. All these creatures spend
their evenings in crawling up the walls or falling from tho wooden ceiling
on to my bed ; and I am often awakened by some of them dropping 011 my
face or biting my limbs which, owing to the heat, it is often intolerable to
keep well covered.

We are more fortunate just now as regards food, having had the luck
to discover the means of obtaining a fair supply of fresh milk every day.
Rice has also become very plentiful and comes in very useful as a substitute
for vegetables. Our ration of sugar, however, never lasts the proper time ;
and as it is impossible to buy or cadge any round here we have to get on without
it three days out of eight. We are inundated with tobacco as a result of
the generosity of the inhabitants of Cviba,
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EDUCATION.

IT is not a little significant that so much attention should be
focussed upon education in the very midst of the vast European
conflict. All are agreed that some reform is needed, but so far-
there is little indication of general accord as to the direction which
that reform should take. In our own Service there are indications
of the same tendency. While we have been occupied with new
duties, with wider demands upon the Services, there yet has been
time to look into the future, not without a sense of apprehension.
The technical examination, which is the normal preliminary to
promotion, has been criticised: the method of Correspondence
Classes which was adopted by the National Telephone Company
has its supporters as an alternative. What seems to be clear
is that we need some official and authoritative guidance in study,
some co-ordinated system of education in the craft, which will
cater for all and not merely for a specially fitted minority. There
lies behind this demand some quickening of the new spirit. Men
and women are not demanding promotion merely as a right in
the way of advancement: they are demanding both promotion
and the opportunity of qualifying themselves intellectually and
technically for promotion, and they are beginning to realise that
this training and education shall not cease with the obtaining
of promotion. Put differently they are beginning to realise that
the telegraph and telephone crafts call for something much more
in the way of effort than the performance of the work of to-day.
The brotherhood must be in process of being fitted for the work
of to-morrow. It lies as a responsibility upon this generation
that the next generation shall be capable of an unmistakable
advance both in the technical and in the commercial and economic
adaptations of science to industrial needs.

If it could be brought about that the official appreciation
of education and training could be a part of administrative methods
and not apart from administrative methods, the additional cost
would be a sound investment. There is some truth in the old
contention that the technical expert is not necessarily a better
supervisor, but it is only true in so far as the art and spirit of
true supervision have not been included as part of our deliberative
training. Consequently the evolution of super-telegraphists and
super-telephonists has brought with it, in parallel, so to speak,
the occasional development of the characteristics of domination
and of assertive authority which make capability for control evident
and visible but do not, of necessity, make it attractive or efficient.
The survival of the fittest is somewhat discredited as a doctrine
to-day, and in its place we see the germs of a new doctrine which
is that care should be taken that the fittest shall survive, which
is a totally different conception. If this contraposition of funda-
mental ideas be examined to the roots we shall see why it is that
with all the care and conscientiousness with which promotions
are conducted, there yet remains a feeling not exactly of lack of
confidence in the system so much as of desire for some widening
and broadening of the system which may perhaps result not merely
in the choice of the best men but in the training of those who may
prove to be the best men. The gift of devolving responsibility
so that others may learn is not an universal gift, and sometimes
the best and most capable workers give their subordinates too
little opportunity. To systematise the training ; to make our
daily work educative ; to get the best out of each individual man
and woman—these will do much to sweeten and to elevate the
conception of fellowship. It is perilously easy to break the bruised
reed : it is a holy task to fan the smouldering flax to a flame.

Men with exceptional abilities not only can afford to be
generous, but to be generous is the mark of ability. They may
seem to be indifferent to some such change as that which is suggested:
they may seem to prefer the method of ruthless competition.
But they themselves would be the gainers from the discipline of
training. They might lose something of the personal trust in their
abilities and gain something of the corporate spirit which mingles
and commingles the varieties of talents in one beautiful amalgam.
True corporate efficiency will come from appreciating that which
is of value in each of the varied types of mind in a vast industry
rather than from giant abilities, so to speak, standing continually
on toe-tip. And if we set out to foster some educative method
which shall have this general idea of corporate betterment and of
corporate efficiency as its aim we shall have removed, by choosing
and frankly declaring that aim, the initial obstacle. The battle
will always be to the strong and the race to the swift, but that is
no reason why we should not so strive to conduct the contest
as to aim rather at corporate than at merely individual improvement.

RURAL TELEPHONES.

AN article in the Chicago journal Telephony on " The Rural
Telephone in Europe,"' which bears the sub-heading '' Government
Ownership has left Rural Telephony Undeveloped," gives the
result of some investigations with regard to rural telephones in
this country, France, Switzerland and elsewhere, whence it arrives
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at the conclusion that " experiments which contemplate enlarging
the functions of the Post Office department are likely to prove
financially disastrous and disappointing.'' With the larger issues
of this problem we have no intention of dealing in this place, but
will confine ourselves to the main question which the author
handles—namely, rural telephones—in so far as he refers to Great
Britain. In the first place, in commenting on the " conspicuous
failure to develop " in this country, the writer speaks of farm
telephones (meaning rural party lines) as though they were the
principal and indeed the only description of telephone which could
be properly described as '' rural." This limitation seems to us
at once arbitrary and opposed to fact. The experimental party
line system to which he confines his data has hitherto mot with
but moderate success in this country. The scattered disposition
of farms and rural residences does not facilitate this method of
affording service at a low rate, and the lack of secrecy on party
lines does not commend them to agricultural rivals. The total
of 2,265 lines, or one to every 4,290 country inhabitants, which
is given as the rural telephone development of the British Isles
is a fallacious and quite uninstructive figure. We should estimate
that five-sixths of the rural service of this country is afforded
by means of direct lines.

We have not the leisure to analyse in war time the statistical
material at our disposal in such a manner as to ascertain the
precise proportion of the telephones in this country which can
properly be classified as purely rural. We can only indicate
roughly that the total is enormously in excess of two and a quarter
thousand.

In the thirteen years previous to the outbreak of war the
British Post Office opened 1.378 exchanges in country places,
of which at a moderate estimate some 1,300 were in villages or
small country towns of a rural character. These at a fair average
of eight subscribers per exchange would produce some 10,400 lines.
In addition the Post Office opened nearly 2,000 rural call offices
at villages so small that they could not support an exchange. It
is to be noted that most of the exchanges referred to were estab-
lished in places where the prospect of expansion was so small as
to offer little inducement to a commercial company to develop
them, and that the opening of the rural call offices was iu many
cases only economically practicable for an administration which
was in a position to make use of existing telegraph lines for the
purpose. But it must not be assumed that the system acquired
from the National Telephone Company in 1911 operated solely
in urban districts. In the last few years of its life the Company
opened many village exchanges, and at a modest computation there
must now be some 15,000 to 16,000 telephones serving purely
rural districts, or 1 to every 625 country-folk instead of every
4.290. Closer investigation might well show a very considerable
increase on the estimated total.

This, of course, compares poorly with the American figure
of 1 to every 10 of the rural population, quoted in the article
under review, which figure, by the way, seems to us rather a high
estimate; but as we have pointed out on more than one occasion
it is bootless to compare American and European rural conditions.
The regular collection and delivery of letters even in remote

districts, the widely extended telegraph system and other advantages
which obtain in Western Europe, render the telephone less indis-
pensable than it is on an American farm. When we also consider
the difference between the American and the British farmer, the
difference in their methods, needs and conditions of life, much
of the. discrepancy is accounted for. It is vain to attribute it to
the alleged shortcomings of Government ownership : indeed, as
we have shown, Government systems, from considerations of
national service, often step in where commercial companies would
fear to tread.

HIC ET UBIQUE.
ACCOEDING to the New York Mail it is an excellent idea to

marry a telephone girl, and five good reasons are given to support
the contention, amongst which are robustness of health, mental
and physical alertness, amiability, common sense and thrift with
regard to dress, and amenability to reason. What more, indeed,
could be added ? We imagine that Mr. Preston would consider
any insistence in the English press on the marriageability of tele-
phonists to be a work of supererogation. London telephonists,
judging by recent statistics,, are sufficiently philogamous already.

Miss SCHMITT, who employs girls for the Telephone Company
in New York has a preference for medium-tinted ones. Any one
extreme in colouring is apt to be more extreme in temperament-
We read that the equable temper of her staff is such that a cry
of " Fire ! " or " Mouse, Mouse ! '' would fail to make them turn
their heads from their work. Miss Schmitt scouts the idea
of those romantic marriages with millionaires, which are
fabled to be the outcome of the Silvery Voice. They don't
mix business with sentiment in a New York exchange. '' They
are trained to politeness and poise. Beyond that there are no
amenities." And yet they marry after three years of service !
Nevertheless it all reminds us somehow of Gilbert's lines,
concerning that Jane who was

" as good a.s gold.
She always did as she was told.
In after years she was given in marriage
To a tirst-class earl who keeps his carriage.''

THE Telephone Engineer of Chicago describes a unique method
of taking telephone call meter readings : " Tnere is. of course," it
says, " possibility of human error in the reading of these meters,
just as it is possible for the reader of one's gas or electric meter
to make a mistake. . . . The New York Telephone Company
has met this possibility of error by a unique device. This device
was adopted principally to overcome the difficulty of reading all
of the thousands of tiny meters promptly at midnight on the
last day of the month, so as not to include calls registered after
midnight. A special flashlight camera was devised which at
one snap made a distinct picture of all the meter totals. The
meter readers were thus enabled to make out the bill of each
subscriber more leisurely and carefully. Moreover, the system
of taking these photographs gives the company an indisputable
record to refer back to when complaints of overcharge are received."

ROWLAND HILL BENEVOLENT FUND.
A donation of £75, part of a surplus fund, which was main-

tained by a number of telephonists under the late National Tele-
phone Company, has recently been handed to the Ro.rland Hill
Memorial and Benevolent Fund, by whom it has been gratefully
received,
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WOMEN'S WORK IN THE POST OFFICE.*

BY Miss A. A. HEAP.

THE title of this paper opens np such a %vide subject that 1 have been
somewhat at a loss to decide what particular' phases of it I could deal with
in the limited time at my disposal this evening.

That interesting document, the Postmaster.General's report for 1914
i'.nd I ! ) 15, : ives the number of women employed in the Post Office as—

24,655 established"
and 28,003 unestaHished

a total of 62,718

It must be evident that no detailed descr ip t ion and survey of the work
of so large a staff can be adequately treated in a short paper such as this,
mid I have decided to give—

1. A short deseription of tho o r i g i n of women's employ rnent in
the Post Office.

2. Its development in later1 year's.
' l i r e f i r s t part of mv subject, viz.. the origin of women's work in the

Tost Office, has presented many difficulties, for I have not been aide to find
records of r t .

Host c,f my information has been obtained from old numbers of the
Nt. Martin'H Magazine. Ihe search through these numbers for information
bearing; on my subject proved a little depressing. Xumber after number
contained loner articles on " Celebrities in Post Office History.'' but never
a mention of a woman among them. A long ' seiies of articles on
'' Reminiscences of the Telegraph Ser\ ice" showed the same lamentable
omission, un t i l I began to doubt the existence of women in the Post Office.
Eventually 1 came to the conclusion that we had not existed long enough
to be classed cither as historic or celebrated !

I suppose there have always been women in the Post Office service
as sub.postmistresses and postwoinen, but such appointments were probably
due to accidental circumstances or to local exigencies. The employment
of women in groat departments apparently dates from 1870. Up to that
year1 the telegraph business of the country bad been i r r the hands of several
private companies, which in 1870 were taken over by the State and made
a part of the Post Office. Amoiii the staffs of these various companies were
a number of women.

[n a recent number of the Nt, Martin'* Je (Irand Magazine them was
a picture of the Instrument Room of the Electric Telegraph Company in
Bell Alley. It is dated I8(i2, ri:'ht years before the company was trans-
ferred to the State. The picture shows a number of women engaged in
telegraph work, presided over by a lady seated in a kind of lofty pidpit.
All the women wear the large crinolines that were then fashionable, and
one can only suppose that space was not so precious in those days as it is
to-day.

Some of the women in the picture were no doubt the pioneers of women's
ornrhn merit in the Post Office, and, presumably, in spite of their unbusiness-
l ike appearance, they were a success, for in 1871 the experiment was tried
of emploi ing women on duties of a. non-manipulative character, arid the
Department to try the experiment was that of the Accountant-General.

The; first women to be1 tried on the duties were selectee! fremi the e'xistiii1?
staff eif women 'telegraphists, and their work was that of checking errors
in telegranrs. They were1 known as the Cleanup House branch, and con-
sisted erf 40 women under the direction of a superintendent.

So successful was the experiment that Mr. Scudamore reported that
" the we>rk of the women i r r this branch of the Service can scarcely" be over-
estimated, iind the* success with which it is carried through is. in itself, a
sufficient proof of the capability of women for clerical employment."

At a later date Mr. the twjnd , speaking before the Play fair Commission,
said of these women: "They have performed the duties excelbntly—
they leave1 nothing te> be desired."

About 1873 a small staff of women was introduced em the postal side
to deal with returned letter's.

'I his branch now numbers over 100 women chiefly recruited from the
top of the list of successful er.ndiciates fe*r women sortership.s.

The success of these experiments encouraged Sir John rl illey, the then
Secretary of the Post Office, to exterrd it to tlie Savings Bank, but here a
new departure was taken. Instead of selecting women, from the existing
female staff, the new clerks entered by examination. At the time of which
1 am speaking open competitive1 examinations were1 unknown, and entrance
to most, if not all, c i \ r l ser\ ice appointments was by nomination followed
bv examination. This plan was followed in the formation erf the new class
of women clerks for' the Savings Hank, and in 1875 abenrt 30 women passed
tho educational test and were admitted to the Bank.

The first duties allotted to them were those of forwarding formal acknow-
ledgments to depositors and inquirers, but the women showed such zeal
and intelligence that within a very short time what are known as warrant
and ledger duties were given to them, and the branch rapidly grew both
in numbe'i's and importance.

.In the meantime women were being introduced in the large provincial
post offices as telegraphists and returned letter sorters, though at this time
such terms as telegraphists and sorters were not used : the general title
was clerks, prefixed bv the name of the branch to which they belonged.
* Paper read before the Telephone and Telegraph Society of London,

on Monday, .Tail, 22. 1917,

The pioneers of this movement for the employment of women were
Sir John Tilley (xmder the then Postmaster-General, Lord John Manners),
Mr. Scudamore and Mr. Chetwyrid, and no doubt their intentions were
two-fold. One was to open a field of employment for .the daughters of
professional and middle-class men (including the daughters of Post Office
officials), and the other was, economy by giving the less responsible duties
to le>wer paid officers.

The first mentioned, viz., employment for women of the middle classes
(for whom up to now there had only been one opening, that of governess-ship)
was an urgent necessity.

It will seem incredible to the younger members of this audience that
at fhe time I entered the Service going out to earn one's own l i v ing in a
business capacity was looked upon as more or1 less of a degradation, a r rd was
followed by some loss of caste. Tho only possible oceupatiem for gids of
Ihe middle classes was that of teaching : not teaching as we understand it
to-day, after long preparation arrd the passing cf educational tests, but
drifting into a sort of half-nurse and half-govern -ss or a badly paid drudge
ill some private school. In 1868 a Commission was appointed to inquire
into the schools of this country, and the report of the Commisssioiisrs shows
the education of women in the middle classes to have been extremely defective.
One of the Commissioners says '" these defects will never be remedied irntil
the governesses are properly trained." He also points out the evi l results
erf the exclusion of women from all professions but that of teaching ; one
of the chief erf these evils, he says, is that it force's all women who have to
earn their own living to become governesses, whether they have any
qualifications or not.

He goes 011 to say that few girls of the middle classes can feel sure that
they will not some day have to earn their own bread, and if they do so it is
nine chances to one that they will have to do it by tuition.

Small wonder then that the new openings afforded by the Post Office
were eagerly sought after, affording as they did perme.neney of employment
in a respectable environment.

The advanced ideas of the pioneers of the women's movement in the
Post Office did not extend to the salaries paid to the women, for I find that
in 1872, when there were less than a thousand women emplo\ ed in the whole
of the Post Office Service, the wages paid to them ranged from a minimum
of 8.s. to a maximum of 30.s. per week ; l>75 erf the total number of 972 were
011 a scale of 14.<s. to 24.v.

The women clerks at the Savings Bank began at a salary of £40 per year',
-ising to a maximum of £65 as second-class clerks.

The theory undeil ing these low wages was that a 11, ing wage was
not needed ; the class of gi 1 employed usually came from a good home
and her eaminrs were looked upon as pin-money. '\ his may have been more
or less true, but it worked out very hardly in many cases where the father or
perhaps both parents were dead.

These low rates of pay prevailed until the days of that enli htcned
Postmaster-General, Mr. Henry Fawcett. D u r i n g his term of office the
sphere of women's work was extended, and for the first time women medical
officers were introduced into the Post Office to deal wi th the illnesses of
weimcn.

For the first time, too, it WAS realised that women ought to have some-
thing like a living wage, and the counter women telegraphists, and sorter's'
wages were increased to a maximum of 35.s., r isirv? from a com men cirri' wage
of 10s.

In connexion with the Fawcett revision of 1881 I rm'.ht perhaps mention
lhat for about a year pr ior to it the women had for the first t im? begun to
H,; it ate for better conditions, and for the first time (1 t h i n k ) were received
in deputation by the Postmaster-General.

In 1881, when the first Postal Orders were issued, a small staff of women
lorks was drafted from the Savinrs Bank anel Accountant-General's

Department to form the new branch. In 1898 a further extension of
women's employment took place in connexion with the Money Order
Department, and again this staff was chiefly composed of women drafted
from the Savings Bank and Postal Order- branches.

Meanwhile, outside the Post Office a new occupation for women had
come into existence by the advent of the telephone. Eaily in the eighties
several private companies existed which later were1 absorbed by the National
Telephone Company. At first the experiment was tried of staffin;; these
•xchftiiges by boys and men, but this not proving a success they were
substituted by women and gi Is.

In 1896 the trunk lilies of the Nation il Telephone Company were
bought by the State, and a staff of 160 telephonists was transferred f rom
the Company to the Post Office. -In 1902 th? Post Office1 London Telephon>
Service was started with a staff of about 30 women, l i re Service extended
very rapidl/, and in 1912, when the transfer of the whole of the local service
to tho State was made, there were already in the L.T.S. exchanges a staff
of 1.500 women.

The transfer of the local lines in 1912 brought an immense number
of women into the service of the Post Office, no less that 6,132 telephonists
being transferred.

At the present moment in London alone there are 5.140 day telephonists
and supervisors.

It may be interesting to the feminine portion of my audience if 1 give
a short description of the conditions under which the women of the Post
Offie worked in the seventies.

In the first place there were no palatial and carefully planned buildings
such as the King Edward's building or the Post Office Savings Bank. Even
the Queen Victoiia Street building, now occupied by the branch to which
I belong, had not yet reared its head, and the new departments of the Post
Office as they arose were housed ill old warehouses or top rooms of existing
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Post Office premises. Usually the department or branch grew beyond the
capacity of the building or floor allotted to it, and all kinds of devices were
resorted to in order to squeeze a quart into a pint measure. (This, by the
way. is a not unknown device in modern times as some of t rs who belong
10 the London Telephone Service know only too well.)

I am told that the women's branch of the Accountant-General's Depart-
ment was first housed in a building at the end of Blackfriars Bridge, now
iriven up to the proprietors of a well-known patent medicine. At times
when the river WAS hi^h it invaded the women's dinini-room. and hasty
rushes to higher and drier grounds were not uncommon. There is also a
legend that the puddin'/s eaten iu this dinincr-room were made by the se-nior
women clerks who considered it a part of th"ir office duty thus to assist
t i re cook.

The office in which I commenced mv career was an old warehouse, rat-
r idden , insanitary, and dangerous. The feeding arrangements were of
the most primitive character: there1 were m> dining clubs and no provision
of food—each member of the staff hael to bring her own. The kitchen was
presided over by two frowsy old women whose1 personal cleanliness and
habits left much to be desi"ed. These women cooked any food that was
brought, and as they were incompetent and careless, chops and steaks
frequently got mixed, and high quarrels took place between the owners and
t h o cooks. I must say the cooks usually triumphed, for they hael a command
of language unknown to the inexperienced young gi'ds whose servants they
were, supposed to bo. Great tyrants those1 cooks were, and we were1 much
more afraid of them than erf our supervisors. For one thini they always
could get the matron's ear-, and any complaint to her of rudeness or un-
reasonable demands on the; part of the staff was summarily dealt with, without
the accused officer being given any chance of defence.

Ill those days twenty minutes for lunch and fifteen for tea was thought
ample time for growiiie gi'ls to eat their1 food e:>ii an eisht or ten-hours' duty.
Some part, of this time was taken up in fetching the food from the kitchen
to the dining-room anel in taking back to the kitchen the dishes used. The
deities who presided over the kitchen did not wait on rrs.

There were no sitting-rooms or sick-bays provided and however1 serious
the illness, the only accommodation for the patient was two hard wooden
chairs placed in the kitchen so that the cooks could give a little attention to
the invalid in the, intervals of cooking 200 dinners !

The hours of duty were irregular to a degree unknown to trs in these
days, and the mealtimes were corresponding])- i "regular. Needless to say
there was a great deal of sickness, chiefly caused by gastric trouble. This
description applies more eir less to all the women's departments in the
seventies, but as the older women gained experience they began to make
changes for the better, and dining clubs which provided a sa t i s fy ing meal
at a reasonable charge were started in many of the larger- office's arid were
the foundation erf the subsidised clubs of to-day.

In spite of the discomfort and disagreeable duties we were1 a merry set
of gi'ls. 'Ihere was a feeling of emancipation and a belief that our feet were
set on the run-'s of a ladder that led to independence and freedom. The
women of pre\ ious generations had never known independence, they had
always been dependent on their male relatives, and when these failed from
one cause or another the lot of the women was a hard one.

The desire for independence1 gave a groat impetus to our work and no
doubt helped more than any other factor t e> make the first staffs of women
so successful.

In those early days in most of the offices, if not in all. the sexes were
strictly segregated. The men worked in quite a different part of the building
from the women arid there were separate dining-rooms and even a separate
staircase. These1 conciitiems have to a large extent elisappeare^, and in
most of the large offices the two sexes work together.

At the risk of appearing old-fashioned 1 should like to say that I do
not consider the later arrangement an improvement. Discipline is easier
and I think more effective when each sex works under the control and super-
vision of one of its own members, i have had experience of both methods,
and this is my well-considered opinion.

The Post Office was fortunate in its choice of the first women super-
intendents and owes a debt of gratitude to them for their example and energy.

In my own office we had a brilliantly clever we>man to supers ise us.
She was said to be a good Greek scholar, but of that I know nothing. I
remember her as a strict disciplinarian, btrt with a kind sympathy t o anyone
sick or in trouble. She has been deaei more than ,'il) years but 1 still find
some of her maxims useful to me in my daily work.

All women in the Post Office owe a debt of gratitude to Miss Constance
Smith, I.S.O., until lately the Lady Superintendent of the Savings Bank.
Her foresight and wonderful powers of organisation have placed the women
of the1 Savings Bank on a level they mi9'ht not have reached for many years—
if ever—but for her influence, and this has had its effect on the positions
of women in other departments.

Another of the early superintendents was Miss Saul of the Central
Telegraph Office, whom I never knew personally, but I have so frequently
heard her spoken of in terms of reverence and respect, by those who worked
under her that I feel sure she was one of those pioneers who helped to brina
her fellow-women on to a hrlier plane in the business world. When we
remember that these pioneer women had had no business training, that they
had had no predecessors whose example they could copy, that they had to
learn by their own mistakes, we must, I think, consider that they did
wonderful things.

"Let us now praise famous men," says the writer of the book
Ecclesiasticus, and the women of the Post Office might well take the exhorta-
tion to heart and sometimes think with praise of the women to whose example
and influence we are all indebted,

We will now proceed to the consideration of the second part of my
subject.

The present-day development of women's work in the Post Office.
From the days erf Mr. Fawcett women's sphere of work in the Post

Office has gradually extended until, in 1917, we have arrived at a condition
e:>f thin7s that even three years ago we should have thought impossible.

Let us turn our thoughts for a moment to that morning in June, 1914
(only two and a half vears ago), when we opened our newspapers to read
of the assassination of the Austrian Archduke and his wife.

I think probably all of us had the1 same feelings, first one of horror at
the deed, and second a feeling of sympathy with the aged Emperor of Austria
who had suffered so many trials of the same terrible character ; but I suppose
that to none of us came any premonition that this e-vent was going te> alter
all our' lives.

Sara.jevo was a long way off and few of us had the imagination te> picture
the tragedy tlint had happened in its old streets, and the two un fo r tuna t e
victims were mere names to us.

If one of the; newspapers had been inspired to prophesy that England
would in two short years have become a military n i t ion with all the flower
ejf her manhood either' em the battlefield or in the camp, and that the work
erf these young men would be in the hands of women we should have1 thought
the editor of such a paper had gone mad. If the officials of the Post Office
could have; looked i n t e > the fu tu re that morning and seen post-women, we>men-
sorters, and even drivers of mail-van^, they would have thought themselves
the victims of some illusion and would have said most emphatically
" impossible ! "

Yet in less than three years thousands of women have been trained, not
only in the duties T have mentioned but in many others, and we no longer
argue as to what women can or cannot de>. our only thought is where^ and how
we can obtain women in sufficient numbers to fill the places of those men
who have gone to elo their duty to their country in another field.

The abnormal cemditions brought about by the war have1 affected every
department—Savings Bank, Accountant-General's, Engineers, Telegraphs,
Telephones, and last, but not least, the Secretary's Office. Large staffs
of 'temporary w^meri have been e^ngaged at the Savings Bank and in tho
Accountant-General's Department. Enormous quantities of new work
have poured into these departments in connexion with the War Loan,
Exchequer Bonds, War Savings Certificates, War Pensions, <Src., and a great
strain has been put upon the established staff in the training arid supervision.
of tho large numbers of uiiti 'airieMl tempe)rary staff that it lias be'eii necessary
to employ.

The Telegraph and Telephone Departments perhaps felt the strain
earlier1 than any e>ther. For several days before war was de'clared the demand
for telegraph and telephone communication was very great. I think I may
say wi th truth that these two great departments have borne a great strain
from the time of the1 week prvcediiig the declaration erf war up to the present
moment.

The Telephone Department was probably one of the first to employ
women to take the place of men. So ea-1/ as February 1915 it was realised
that as our night staff consisted entirely of men, many of whom were of
military age, some preparation was immediately necessary if the. niaiit service
was t e > be effect ive!v maintained. An advertisement in the public pre^ss
produced a large number- of applications from all classes of women aiiions
them a number of those1 who had been trained either in our Son-ice or that,
of the National Telephone Company and who had le f t for marriage or other1

-easons. It was possible, therefore, at first, to form staffs of al"eady trained
women for iii.iit work in various exchanges. At the present time we have
nearly 600 women performing night dirty, but all the later entrants have
had to be trained. The conditions under1 which the female night staff work
are f a i . ] y ce>mfortafile1. The-1!:1 hours of duty are forty-eig'ht per week spread
over four' nights of twelve hours. The women come on duty at 8 p. i r r .
anel le,ave at 8 a.m., so that the ordinary means of travel are available. Each
woman is allowed one Innir for refreshment during that peiiod and two hours
for rest. The latter pri.ilege has brought about a new necessity, viz., that
of dormitories. In my own office1, G.P.O. South, there is a dormitory of nearly
100 beds. The night service has not suffered by the advent of so many
inexperienced women, indeed I sometimes hear- it whisper-eel that it has
improved. This may- very well be, as I think all telephone experts are
agreed that women make better telephonists than men.

It was my duty to interview several hundreds of the first applicants
for nij'ht wen'k, and many sad stories were told tei me by the women. In
some cases women, no longer- young, of good birth and education, found it
necessary for the first time to go out to earn their living. I?i other cases th"
women were1 married, their husbands hael been called up for military service1

and they must earn a little memey to kee-p the home together.
I o f t e n think of these women oil air-raid nights. On such occasions

they have shown a courage and devotion to duty that cannot be surpassed.
Never once have I heard of hysteria or fainting attacks, even in the most
terrifying circumstances. Yet think of their anxieties at such times. There
is the ever-present anxiety for the husband at the front, and on air-raid
nights how often must their thoughts be on their children at home, wondering
if they are safe. In all the terrible air-raids that London has suffered the
Telephone Service has never failed and the public owe much to the dovotion
to duty of the women, both of the night and day staff.

When the first letter-carriers appeared we all felt a little amused, but
the postwomeii soon tinned our feelings of amusement, into respect. To see1

them going about ill all weathers in their neat uniform, always cheerful
quite business-like, leaves no room for anything but respect. In, a recent
number of the St. Martin'* Magazine there was a little poem by that amusing
WHter who sjens himself or herself " Bell Smith," and perhaps you will
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permit me to read a short extract, as it bears on the employment of women
as letter-carriers. The poem is based on Rule 36 for postmen, which says
"Brass buttons must be kept burnished.''

1.
We meet him on the Highway, in the Market anel the Slum,
Intent upon his duty midst the City's busy hum :
We gdimpse him in the woodland or by curlew-haunted mere.
In cattle-dappled meadow with its sleepy hamlet near :
In country lane, in granite street, or 011 the flat's long stair,
" U-bi-que " is his motto and we meet him everywhere !
He rises with the dawning, and he works till late at ni"ht,
But he always comes on duty with his buttons clean and bright !

He's a MERCURY in Trousers with a Tunic and Shako,
There's not a place upon the map to which he doesn't go.
And where'er we come across him he's a very cheerful sight,
As he sparkles on the landscape with his buttons clean and bright.

2.
There's not so many of him now, because he took his chance
And went to fight tho Germans oil the blood-soaked fields of France,
He's changed his blue for khaki, and he gives the Kaiser fits,
For in 1 landers' muddy trenches he's engaged in "strafing" Fritz:
He is battling for our freedom in a struggle stern and grim,
And the women (bless their little hearts) are substituting him,
So he's gone where glory calls him, but he doesn't think it's right
That they make him black his buttons to prevent them shining bright.

So now it isn't MERCURY with Trousers and Shako,
'Tis Venus in a coat and skirt—and corsets ! Even so !
But when the War has reached its close and Peace comes clear in sight,
He'll come oil duty once again with buttons clean and bright.
Through the courtesy of Sir Robert Bruce I was allowed to go through

the great sorting office at Mount Pleasant during Christmas week. At this
office 2,500 temporary women sorters were employed. They were not all
oil duty at the time of my visit, but I saw a great many of them. They w~ere
employed on all the duties proper to a sorting office except that of lifting
the heavy bags and of wheeling the loaded trucks.

The controlling officers spoke very highly of the work and conduct of
the women. One of the superintendents said that he had opposed their
advent because he did not consider the work and conditions suitable for
women, but the women had converted him by making themselves suitable
to the conditions. I could not help being struck by the neat business-like
appearance of the women and by their concentration on their work. I saw
no stopping to rest or to talk for a few seconds. Everyone seemed bent on
doing her best to get rid of the piles of letters and newspapers that to an
outsider- like myself seemed too great ever to be got, rid of.

The Engineering Department has also suffered a feminine invasion in
the form of women cord-repairers and fault clerks. In the telephone
exchanges in the Metropolitan area these women share the domestic quarters
of the telephonists. I thought it only fair to the latter that we should have
some voice in tho class of women introduced, and by the courtesy of Mr. Moir
I am permitted to choose the applicants for corel-repairiiig.

I suppose I have seen about 200 women, and my work in this direction
has perhaps spared the Engineering Department a few difficulties.

The applicants on the whole were a very respectable clans, many of
them had been dressmakers or milliners who found their trade bad and
wcre> glad to take1 new work which in hours of employment and wages com-
pared very favourably with the work they had been doini'. But there were
a few queer persons who applied. I think on the whole the employment
of women in the1 Engineering branch has been successful. Its chief difficulty
perhaps, is that of frequent changes. So many of the women go through
the training and then some more attractive employ inent offers itself and
they leave. But this applies to all temporary employment and every
department suffers in the same way.

hi the Secretary's Office women are being employed on some of the
clerical duties hitherto performed by men. In the Telephone Traffic Depart-
ment women have been borrowed from the telephone exchanges to deal
with traffic schedules, &c. I have no intimate knowledge of the work they
are now doing, but I am told they are doing it with success.

In the September number of the TELEGRAPH AND TELEPHONE JOURNAL
the w iter of "Telegraphic Memorabilia," in alluding to this meeting,
visualises the G.P.O. North of the future with its staff of University women
sitting on committees of finance, administration and control, compiling
portable Post Office Guides, beautifying the present ugliness of our telegraph
offices and aspiring to joint control of the secretariat itself.

I am not sure whether the writer was in jest or earnest, but I hope he
prophesied better than he knew, and that the day is not far distant when
there will be a woman Secretary at G.P.O. North. I think even the wisest
of Postmaster-Generals and the most experienced and astute of permanent
secretaries might sometimes be glael of a woman's opinion on the problems
that arise in connexion with a staff of over 60,000 women.

This paper would scarcely be complete if I did not mention the special
work of women of the Post Office in connexion with the war. In spite of
the extra strain that has been felt by every department the women have
found time and energy to do much to alle\ iate the suffer ings caused by the
war. Directly it broke out the women of the various departments, under,
the direction of Mrs, Hobhouse, responded to the Queen's appeal for clothing

for the poor and comforts for the soldiers. The women of the Telephone
Service alone sent over 4,000 garments to the Queen's Guild in the first year
of war. The women of the Savings Bank made liberal contributions to the
Prince of Wales's and other Funds. In addition to their regular subscriptions
to the Post Office Relief Fund, the women of all branches sent gifts to the
hospital in Kensington Palace Gardens, towards its equipment and its
medical needs.

The women doctors of tho Post Office have for several years hold First
Aid Classes in connexion with St. John's Ambulance Society, and they have
always been well attended, but since the war broke out the classes have been
crowded and man" of the women have had to avail themselves of outside
classes for the teachini of First Aid. Not only have they qualified in Fi^st
Aid, but they have taken the more advanced courses and many precious
Saturday afternoons and Sundays have been spent in attendance at one
or other of the hospitals in order to obtain practical experience. Some of
our women are now nursing in military hospitals and there is a long list
of others who are anxious to go when the department can spare them.

The women of the Postal Order Department are doing a noble work in
connexion with the Post Office prisoners of war. Every week they pack
and send off parcels of food and other comforts to our unfortunate men.
When I tell you that the annual cost of this is now £8,000 per annum you
will get some idea of the magnitude of the work that Miss Loch and her
assistants of the Postal Order Department are doing.

Last year the women of the London Telephone Service felt they would
like to have some share in the building of that noble institution, the Star
and Garter Hospital for Disabled Soldiers and Sailors. By many and
various devices they raised the magnificent sum of £600—a sum sufficient
to build and equip in the hospital two rooms which will bear the name of
the donors.

This autumn and winter, under the energetic presidency of Mrs. Pease,
a branch of the Queen's Needlework Guild has been formed in all the various
departments in London where women are employed. The result is that
between August and September over 8,000 articles, mostly hospital require-
ments, were sent to the Queen's Guild. Of this total I am proud to say that
the women of the London Telephone Service contributed 4,000. In the,
largo provincial offices the women are helping various charities, among them
the Scottish Women's Nursing Unit.

In searching through back numbers of the St Martins le Grand Magazine
for information for this paper, I came across an article called " More Recol-
lections," written by an old Civil Servant. In it he says :

" But of all the wonderful things which have occurred during the last
30 or 40 years (he is w. iting in 1898) the most wonderful to my way of
thinking is the emancipation of women. We look back upon the days of
our mothers and grandmothers with their poke-bonnets, hoops and crino-
lines : prim and demure as became their station and sex : who busied them-
selves with such mundane affairs as cooking our victuals, mending our
clothes and taking care of our offspring : and we contrast them with the
women of to-day, who have drunk deeply of the fount of knowledge long
before they are out of their teens, who in too many cases hardly know a
needle from a handspike ; who are jacketed, coated and knickered till it is
difficult to say to which sex they belong : who hunt, shoot, fish, drive, play
golf and ride a bicycle, leaving womanly duty to hirelings or, oftener as not,
not done at all.

When we look upon this picture and upon that and reflect that all these
changes are the work of comparatively few years the conviction is forced
upon us that we are face to face with a great social cataclysm, the consequences
of which no one can foresee."

Well ! ! that was written nearly twenty years ago, but the prophecy
has not been fulfilled, and if the w.ite.r be still alive 1 think he must withdraw
his indictment that women do not know a needle from a handspike.

The 8,000 articles sent to Queen Mary's Needlework Guild were in the
main cut, out and sewn by the women of the Post Office after a elay's hard
work.

Even before the war there were Arts and Crafts Exhibitions in which
our women gave proof that they had not lost their feminine tastes by entering
into the business world.

Someone has said that the best thing that has come out of the war is
that women have come into their own. It is true that women for the first
time have been allowed to show what they can do, and it can never again
be said that women are lacking in courage or devotion to duty, but they
have not been allowed to manifest these qualities without opposition.
Again and again the old cry has been raised that this or that is not fit work
for women. In my native county, Lancashire, there is a factotum in all
the manufacturing towns called a "knocker up." He is employed by the
mill-workers to go round each morning at a very early hour to tap on their
bedroom windows and thus awake them to be at the mill when it opens.
He has a piece of whalebone or some similar substance fixed to the end of
a long stick and is thus able to reach the bedroom windows. I saw in the
paper the other day that as many of the " knockers up " had gone to the
war, women had had to fill the breach. " At first " said the article " it
had been feared that they would not be able to do the work properly, but
they have proved quite a success ! ! ! "

No doubt some of the opposition to women's employment in place of
men is due to fears of what may happen when peace is declared and we begin
to try and return to our ordinary way of life. Such a fear is very natural.
Women's labour has been too much exploited in the past, but the remedy
for this is not in tn ins to restrict woman's energies, but in granting to her
what she has long desired, viz., that she should not be considered merely
as a sex but as a citizen. In this war she has surely made good her right to
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THE UNION CABLE CO. LTD.,
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Telaphone: RA1NHAM 25 & 26. DAGENHAM DOCK ESSEX.
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Printing Telegraphs.
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Kamm's Polarized Relay.
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Central Battery Equipment.
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Electric Heating Appliances.

London Office :

LENNOX HOUSE, NORFOLK STREET,
STRAND. W.C.
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< i i i z c n ~ h i p . i.ni if men have any sense of gratitude they will see that she
gets that lie-lit. If this war has proved anything, it is that 110 nation can
afford to repress the energies and ignore the ability of half its members.

To repress energy is not to destroy it, and repression can only be carried
to a certain point. Women's energies in this war have been to a large
extent devoted to mending what the wrath of man has broken, to the
preservation of life and to helpina the business of this country to go on as
usual. There will still be need of her energies in these directions when the
war is over.

I sometimes think that if women had had more voice in the counsels
of the nations, this terrible war would never have been begun. It is worth
remembeiiiis that the nation who was the aggressor has perhaps the lowest
standard for womanhood of any civilised nation.

\ ou will excuse me of having wandered from the point of my paper
and of treating you to a. digression oil women's rights, but in considering
t l i e present extent of women's work in the Post Otlice such thoughts must
iii ise.

1 have tried to show iu this paper how from very small beginnings and
in the face of considerable difficulty the women's departments of the Post
Office have risen to their present magnitude, and importance. The Tele-
graph Service may reflect with pride that it supplied the first units of this
huge army of 62,000 women. When we consider that it lias grown up in
40 years, women may indeed feel hopeful for tho future.

1 believe the day is at hand in which women's influence will be more
and more felt, and who can doubt that their influence will be on the side of
humanity. To obtain better conditions for the workers, to counteract
the antagonism that seems to have grown up between the different ranks,
and to build up an organisation that shall tend to the health and happiness
of its members.

CORRESPONDENCE.

PHONOGRAMS AXD TELEPHONE-TELEGRAMS : TIME VALUES
AND LOADS.

TO THE EDITOR OF THE "TELEGRAPH AND TELEPHONE JOUKNAL."

I WAS interested in reading the letter from Mr. Bateman in the January
issue, f t appears to me that the working at Plymouth is idealistic. A week's
return would not, i am inclined to think, produce results anything like so
favourable. I will at once agree that time does not admit of full investiga-
tion in these days, but there are a few questions I should like to bring under
notice.

Perhaps I. should say that I see visions of great things in the matter of
using the telephone for telegrams, and I am interested in the question. I
take it that the 483 messages referred to represented a day's traffic ? If
that be so, the size of the exchange may, in a measure, be gauged. This is
<in important point to my mind, for except during the busiest hours an
operator would not be on " distiibutiou " solely, but would, 1 take it, assist
in the transmission of the messages, at an exchange doing that number of
telegrams a day, but if a telephonist was so engaged I should like to ask—
Was she reckoned as an operator pure and simple '! I should like to hear of
the difficulties, if there were any, and how these affected the output. Eor
instance, there is the unusual circulation clue to the weekly half-holidays
at sub-offices; the duration of the time taken by officers engaged in seeking
the necessary information should be taken into account if a return is to deter-
mine the staff required for a certain amount of work, for. however carefully
the lists of addresses which have to be circulated to secondary delivery offices
may have been prepared, some time would be lost. How was it accounted for?

Another point on which Mr. Bateman and I are in agreement is the
fluctuating nature of telegraph work. "A box of tricks'' and a good con-
jurer fail to stir the imagination, of the telegram-sending public.

What was the delay in the busiest hour ''
Are 1ho trunk and local exchanges separate and are the sub-ofiices,

which are combined telegraph and call offices, terminated at the local exchange?
Is there at Plymouth a circuit which is readied via two local exchanges

and the use of a junction involved ?
Are the phonogram sets situated in the instrument room ?
U'as the .staff taken as a whole or were the telephonists selected ?
With regard to the sorting of the telegrams it is assumed that one person

only was employed for two and a half hours, and it would be interesting to
know what proportion of telegrams was " confirmed '" and whether envelopes
had been previously prepared.

There are many factors arising out of these questions. Undoubtedly
the number of words in messages must be regarded in the days in which we
are living.

The present traffic and conditions Ijeiug abnormal any return of work
is more or less speculative, and I am of opinion that those taken now will be
of little value in less troublous times ; a test of speed only—taken in the
most favourable circumstances—is of little value and misleading. I do not
say that this was doue, but I am seeking information.

On occasions when work on the telegraphic instruments has been averaged
in conjunction with telephone-telegram work I have been disappointed with
results, and analysis proved that tho telephone work had prejudiced the
rate of working.

I want to view tho subject in a broad light, and it would be interesting
to know the exact conditions under which 30 messages were disposed of in
one hour. Perhaps it may bo assumed that such a result was not obtained
on an omnibus circuit where work for more than one office would be dealt with.

I hope Mr. Bateman will not consider that I have put these questions in
too ciitical a form. Let me assure him that ,[ am grateful for the oppor-

tunity he has given for the discussion of a matter which calls for the closest
attention in order that the law of economics mav not be violated.

Ipswich, January, 1917. J. E. C.

TECHNICAL TRAINING.
TO THE EDITOR OF THE "TELEGRAPH AND TELEPHONE JOURNAL, ' "

THE article on " Technical Train:ng in the Post Office " by Sir William
Slingo is one of the most interesting which has appeared iu the pages of
this journal. If a criticism may be allowed in regard to certain parts the
writer will be very grateful. Sir William's theory that every capable clerk
should take charge of his instrument, and every superintendent his section,
is an ideal one, but with all the vaunted advantages of such training this
result has not been arrived at in practice. The methods adopted by the
department for the furtherance of such knowledge are in many instances
extremely apathetic. There is also favouritism, from t ime to time, when one
is marked out for promotion.

Sir William stated that he was largely instrumental iu formulat ing
such a scheme about twenty years ago. By his zeal in this direction, he
appears to have taken more upon himself than his position warranted.
Had he the approval of the entire mass of associationists for formulating
the same '! Past history allows he hadn't. Enthusiasm is an excellent
thing, but when it subsequently operates adversely on thousands its effects
become baneful. To illustrate the point. Piior to 1897 telegraphists were
worthy of such a name, but after technicalities penetrated the Service, staffs
became divided into unequal sections of students and workers. Undue
preference frequently manifested itself for the former, while the latter, some
of the finest operators in the Service, were sadly neglected. When promo-
tion is so slow nowadays the chief point to consider is, which of the tw>
renders the greater service to the State in the long run. Is it the student
who, in some cases, may be an indifferent operator, or is it the telegraphist
who performs the splendid work in all the phases '! Well may Sir William
lament the fact that the goal for some is reached when an increment is
secured. Surely this is one of the best arguments for a better living wage.
What benefit does tho department derive from people who pass the examina-
tion in early life, and who perchance have to wait a decade ere their know-
ledge can be applied, or from ladies who are never called upon for service
in this direction. Public money wasted yearly.

A more serious aspect in these days of speeding up and of arduous work
is the health of the individual. This technical imposition—a bugbear to
the greater number in our Service—has been the means of prematurely
retiring a lot of workers who could not stand the double strain of work and
study, a.nd in isolated cases fatal terminations have resulted. May the day
not be far distant when this excessive, syllabus will be wholly removed from
our midst.

In conclusion, if Sir William desires to foster an intelligent interest
in technical matters throughout the Service, the remedy is mainly in his
own hands. Why should the department not issue a book on technical
instruction ? and why not have Sir William write the small volume himself 1
Not one suitable for University graduates, but a short, simple and concise
exposition of theory, skeletonised diagrams and practical hints for all the
various instruments in use, and tests required. This, together with oppor-
tunities for a given and a constant period would more readily achieve Sir
William's purpose, but perhaps the suggestion is too practical. It would
at least make for a more efficient Service, and confer, when so much strain
exists, better health and a happier life upon individual members of the
Telegraph Service. "THIRTY YEARS SERVICE."

ENTERTAINING WOUNDED SOLDIERS AT THK
EAST EXCHANGE.

There Mas a most delightful function at Canning Town 1'ublic H a l l
when for the second time within a few months the staff of the East Exchange
and other exchanges in the East area were entertaining wounded soldiers
and sailors. The earlier event took place in October, at the Sailors Palace,
Limehouse, when 100 men were given a very happy time ; but on this present
occasion arrangements were carried out on even a more ambitious -scale,
and the staff is to be heartily congratulated 011 their efforts. The function
was made possible by each member of the staff subscribing for herself and
one soldier at least. There were 150 wounded men present. About 50
came from the Betlmal Green Hospital, approximately the same number
from St. Bartholomew's, a smaller party from Poplar Hospital, and a number
from West Ham. There were a few sailors among the company, whereat
the ladies, whose fondness for Jack is proverbial, were, of course, very pleased.

A dainty and liberal tea, which included many delicacies such as fruit
jelly and blanc-maiige, was heartily appreciated, especial!}' when it became
known that the ladies themselves had made nearly everything edible that
had been placed on the tables.

Those who particpated in the programme included the Misses K. Harding,
M. Lamplough, M. Miller, E. Chester, M. Jones, M. Downham, L. Palmer,
E. Rose and L. Norman, and Messrs. B. Fickling, A. Bennett, and W. Shimi.

Two competitions produced great amusement. One, a hair-dressing
competition—a most popular event. The competitor who came nearest to
giving a presentable effect received a prize; needless to say, what with
embarrassment, hand-shaking, and the queer tricks of which hair-pins are
known to be capable, some of the efforts were no quite artistic. The other com-
petition, a dough-nut bobbing scramble, was an amusing and hilarious success.

The soldiers, through their own spokesmen, conveyed their heartfelt
thanks to their entertainers—-sentiments, however, which they found them-
selves better able to express in individual conversation,—-Abridged from
the Hast End News, Jail. Hi.
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ENTERTAINMENT TO WOUNDED
[Reproduced by permission ol the Proprietors of the Bulletin, Glasgow.

SOLDIERS AT GLASGOW.

PERSONALIA.

NEWS OF THE STAFF.

LONDON TRAFFIC STAFF.
Transfers—

Miss E. h. ASHTON. a telephonist of Regent Exchange, has been trans-
ferred to Trunks.

Resignations—
Miss G. A. R Y D E R , an Assistant Supervisor, Class II, of Regent Exchange,

has resigned in view of her approaching marriage. She was presented by
the staff with a case of silver fish knives and forks and other gifts.

Miss A. 31. HANCOCK, Assistant Supervisor, of Regent Exchange, has
also resigned on account of marriage. She was the recipient of a largo number
of useful gifts from the staff, including a tea service and case of silver fish
knives.

Miss WELLMAN a telephonist of New Cross Exchange, has resigned in
view of her approaching marriage, and was presented with a case of fish
knives and forks and a biscuit barrel.

Miss liiunciKS, a telephonist at Woolwich Arsenal, resigned and was
presented by the staff with an ebouy mirror with silver initials.

Miss GEORGE, a telephonist of Dartford Exchange, lias resigned in -view
of her appraoching marriage, and was presented with a sil\ er^cake basket
and other useful gifts.

Miss N. Taylor, of Regent Exchange, has resigned on account of marriage.
She was presented with a " Queen Anne '' sugar bowl and cream jug and
silver serviette rings.

Miss D. DOCKER, a telephonist of Regent Exchange, was presentediby
the staff with a tea service and other useful gifts on the occasion of hoi-
resignation, on account of marriage.

Miss E. L. PORTER, of Holborn Exchange, has resigned on account
of marriage. She was presented by the staff with a glass fire screen.

PROVINCIAL STAFF.

Miss A. U. VICAHS, telephonist, Lei-ester, has been promoted to be
Assistant Supervisor, Class II.

ENTERTAINMENT TO WOUNDED SOLDIERS AT GLASGOW.

A function, unique in its character, took place at Glasgow on Saturday,
Jan. 13, when a party of wounded soldiers was hospitably entertained by
the staff of the Head Post Office. For some time past Mr. Armour, Superin-
tendent (Telegraphs), has been assiduous in organising concerts for tho
benefit of wounded soldiers in several of the military hospitals in the district,
and the gathering at the post off ice was in the nature of a return visit. The
entertainment, with was under the auspices of the dining-room committee,
took place in the staff dining hall, which was beautifully decorated witli
plants, flowers, and flags for the occasion. The concert programme was
sustained by the Telegraphs Concert Party ; the Telephones Concert, Party ;
and by ladies on the temporary staff in the Postal branch. This combination
of all the talents proved irresistible; the concert went \vith a sparkle
from start to finish, to the unbounded enjoyment of the soldiers and
the members of the staff who were privileged to be present.

At an interval in the proceedings the soldiers were regaled with a
" high tea " kindly provided by a member of the staff, while, thanks to tho
liberality of the staff in general, a plentiful supply of tobacco and cigarettes
was at the disposal of the guests throughout the entire afternoon and evening.
And, in addition, each soldier on leaving received a packet of cigarettes as
a special parting gift from the staff employed in the dining room, who,
from the manageress downwards, did everything in their power to make
Tommy Atkins happy. Towards the close of the proceedings, Mr. Pullen, Post-
master and Surveyor, in a few remarks appropriate t o the occasion, prop'osed a
well-deserved vote of thanks to the artists who had contributed so much
to the success of the gathering, to which Mr. Armour, on behalf of the artists,
suitably replied. The National Anthem was thereafter sung, and the curtain
rung down on what was one of the most enjoyable functions ever held within
the precincts of a post office, and one which has left pleasant memories
for all time in the minds of those who were present, soldiers and civilians
alike.

Printed by A. P. BLUNDER, TAYLOR & Co., 171-173, Upper Thames Street, London, E.C., and published by the EDITING COMMITTEE
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THE SOLDIER LINEMAN.

BY CAPTAIN A. A. JAYNE. R.E.

AT the commencement of the war the number of linemen on
active service was very small. Of course there was " K " Company.
.R.E., which left its work with the Post Office in Ireland very abruptly
on mobilisation and came to France to work mostly on Lines of
Communication, that is, building and maintaining lines from the
Base to G.H.Q., and afterwards on to the Army Corps. Then
came the Special Reserve, a very small number, consisting of
Post Office telegraphists and permanent linemen, and they were
spread over G.H.Q., Corps and Divisional Signal Companies. They
were also with the original Expeditionary Force.

As the Army began to grow the call upon the Post Office for
linemen increased correspondingly, and now judging from the
number I see out here there must be very few left in England.
The old Military Post Office lineman is now an infinitesimal
percentage of the totaljof present day Post Office linemen in the
Army.

These notes are written with a view to sounding forth a note
of the deepest appreciation to the Post Office for the engineers, the
telegraphists, and the linemen they have unstintingly supplied to
the Army Signals. Not alone for the personnel—for the material.
For the never-failing supply of stores of all descriptions, telegraphic
apparatus and the now multitudinous number of telephones and
telephone exchanges. For the expert advice on problems which
are always facing the Army Signals during this war ; in fact for
everything which has made our Army Signal Service what it is—
efficient, up-to-date, reliable.

People may well ask who is responsible for directing this
trained personnel into the proper channel so that, in spite of the
growth of the Army and the extension of the battle front, the
telegraphic and telephonic organisation grows with it and produces
a system that compares favourably with communications during
peace.

They may well ask, for I am certain they will never be told
by the gallant officer himself.

And it must be remembered that in spite of the drain upon
men and material from the Post Office for France and other parts
of the world, there is the defence of England to be maintained,
and there is the everyday commercial and social life of England
to be kept going. How it is done in England I am unable to say
since war started, but that it is done I know for I have tested it
during those " little bits of heaven " known as short leave.

I can speak, however, regarding France, for I have watched

our Signal Service grow from the days when Field-Marshall Sir John
French used to give us notice the evening before that he wanted
" his telephone " fitted up at his Command Post early the next
morning and we used to join up the only Trench Telephone working
" up the line '' from G.H.Q., to the present day when G.H.Q.,
Army, Corps, Divisional and Brigade Headquarters have as com-
plete a telegraphic and telephonic system as busy commercial towns.

Such a system is obviously another proposition at the
Front than during peace, and it is just this that has called for
all the courage and skill that our trained personnel can produce,
and upon no class has it made greater demands than upon linemen.

Can anyone say too much for them ? Wet or fine, day or
night, shelling or no shelling, they work away with skill and patience
until their task is done. They seldom fail one in spite of the fact
that it would often be extremely difficult to convict them of
negligence if they did, and this attribute alone speaks wonders
for the training and discipline they had in the Post Office.

Rugged of features, rough of hands, simple of speech, they
will sit perched unmoved on high poles connecting lines through
despite everything—icy winds and often shells flying round them,
wet through to the skin.

How often have I stamped around at the bottom of poles
trying to keep warm while the lineman up top never turned a hair.
He knows certain lines must be through at a certain time and one's
cap may lift with the anxiety of it, feverishly watching every
minute of one's watch, but he is unmoved. Then the welcome
sound, '; Hullo, 129th Brigade, is that O.K., give us a ring," and
so the list is gone through and with a sigh of relief you move away
to the next job.

I used to feel inclined to be irritated with linemen who spoke
in broad dialects, though I took care never to let them see it.
After all, perhaps, there is a little excuse for one when the meal-
times go flashing by and still a lot to be done. But Scoteh sounds
sweet, at bad times when the call comes, '' Hullo, sir—that line to
X Battery is through and working, sir.''

An autocrat is the linemen to people outside the Signal Service
—he brooks no interference. . " My officer told me to do this and
you can go and see him about it," is the regular attitude. A
General came in the hut one day and told me, " I rang up on the tele-
phone just now and said, ' give me the . . . Brigade, please,'
but someone with a loud voice replied, deliberately and distinctly,
' Git off the blinking line.' Of course I got off, but as soon as
convenient I should like to speak." I apologised and explained
that the line had been down and was being repaired. He went off
with a merry twinkle in his eye.

Said a corporal to a class of learners : " Now you don't handle
armoured cable same as you would an armoured train," -~J v-;-1and his
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elementary disposition came on top I thought when he commenced
a discourse on preventing damp on test boards by '' Now you all
know that water is an ever-present evil ! " A stout fellow this,
though, with a heart of gold. For rive days and nights he sat in
shell holes under heavy barrages of hostile fire joining cables through
and making joints as calmly and skilfully as if he had been sitting
doing the same work in a test box in Cheapside. Not a single
fault was found in any of his work, for which he was immediately
awarded the Military Medal. I saw him a few days after but he
was not wearing the ribbon, and upon my asking him about this
he quite honestly and almost stubbornly said, " Well, sir, why
should I have a medal when you think of all those poor fellows killed
and wounded, makes what I did very small." I said : '' You saved
many other lives by your work, but if you don't think you are worth
it, the- King does. Moreover, it being the King's medal, you have
no option but to wear it." " Well in that case it's different, I
never looked at it in that light," he replied. He put tho ribbon
up at once.

Nobody but those who have to work the lines can fully realise
the chaotic tangle they are in around some places. It generally
takes a good day to sort things out even roughly. On the second
day one calls the linemen together for a conference as to what is
best to be done—by that time they also have some idea as to where
the lines go. Then is the time to listen with what patience one
may have to detailed descriptions in North Country, Cockney and
South Country as to the routes they follow.

'" Now then, Sapper Jones, where does that pair go that cross
the road from the house bracket ? "

" Well, sir, that's a pair to R X P."
•' What's that ! "
" Well, sir. R x P is a place about two miles up tho road

just out of Lee Tinkles."
" Lee Tinkles, Lee Tinkles, let me see, where's that I " Deep

diving into maps.
" Oh, yes, I've got it. Right, go on."
" Well, sir, that used to be an R.S.O., but he's moved out and

it's now a " Casualty Clearing.' "
" I see, then this line runs to the Casualty Clearing Hospital

at R X P."
" No, sir, you see this pair which is P x 13 and 14 on the

railway was cut at the junction pole on the level crossing this
side of ' Lee Tinkles ' drops down to P x R 17 and 24, and after
three bays, goes off on comic poles till it reaches the house standard
over the French Civil, then it goes on house brackets, which, by
the way sir, are some brackets. We shall have to get a party up
there and put some poles in with side arms, for while I was up on
one of them tracing the pair through it was going up and down
like a see-saw."

Pause to make a note re poles with side arms.
" How many poles do we want there, Sapper Jones i "
" Eight, sir, but one of them will have to be a good 36-foot

pole, because one of the houses comes right out into the side walk
and we shall have to get the wires over the house."

"' Thirty-six-foot pole, ch '( We can't get any poles that
size nowadays."

" Well, sir, I know a place where there is one."
'' Sapper Jones, don't you get moving any poles from anywhere

unless I tell you. We must buy it. Who owns it ? "
" Oh, it don't belong to anyone, sir, least, I never saw anyone

when I was doing a scout round."
Note re pole and owner thereof.
" Well, we must get the farrier to make us seven braces, &c.,

for the side arms. Is tho farrier around ? "
"' Yes, sir, but he's busy getting his forge to go."
" Doesn't it go ? What's the matter with it ? "
" Don't exactly know, sir, he said he was going round to-morrow

to see if he could knock up some bellows for it."
" Right, well we must hire a civilian forge. Is there one ?
" Yes, a bit of a one, but from what I could make out from the

old girl there, her son has gone for a soldier. The old girl uses the
forge for making various 'fakes,' but when it comes to shoeing horses,
she's a bit out. Some of the R.F.A.'s in the billets along that

street give her a hand with the shoeing, but it's her living, so to
say, and she wants four francs a day for hiring it."

" Well, we can't pay four francs a day, one franc is about
the price."

Note re forge.
" Well, now what about this pair ( "
" Well, as I was saying, sir. when we como to the end of that

street where the forge is, the ' Roo dermeans ' (Rue d'Amieus),
it drops down on cable because the main route goes along the
' Rue de Or,'—it looks as if the Town Major used to be in circuit
on this line—then it goes along until it meets the French route to
the railway where it comes back to join P X R 13 aud 14 to the
R.O.D.'s hut at Wangaree Siding. He has a switch on to the
Casaulty Clearing just at the back.

" 1 see, well, that's that pair." And so it goes on and one
sees weeks of work getting the lines together into some sort of
order. This is where your linemen come in, and with many villages
in like condition it would be quite impossible to work the Signal
Service efficiently without their skill and patience. Of course
such lines if left alone would work after a fashion, but one always
has to keep in view the possibility of enemy shelling, and it would
be a serious business if fighting lines, even if in order, were down,
though only for a short time ; but disorganised lines down, would
be—well, 1 don't like to think about it.

The case of one lineman stands out in my mind. For weeks
we had been clearing up a certain small town and on the last job
of all I saw him up a pole with his mate assisting. Stopping just
to say, " Well, this completes everything, does it '( " '' Yes, sir,"
ho replied, and I passed along. An hour afterwards I heard that
tho lineman on the polo had been killed by a bomb and the other
man seriously wounded. The route was down but it didn't take
long to get right.

I had only known these men a year, but if ever men had
fought a good fight and finished their course, these men had. In
a humble sphere in the Post Office they achieved work for the
Army of which the weekly wage or the yearly salary is never, never,
even an approximate measure.

A MEASURED RATE TARIFF FOR AUTOMATIC
EXCHANGES.

BY B. O. ANSON.

UPON inquiry we find that the majority of the automatic
exchanges of the world are operated under flat rate tariffs, and that
there is a considerable body of opinion which urges that the flat
rate is the correct tariff for use at automatic exchanges. In the
writer's opinion this is a matter for debate as the principles under-
lying the construction of tariffs are not entirely dependent upon
the methods of operating the switching plant. The flat rate is
unsatisfactory, not because it is unsound financially, but because
it must be a high rate if it is to be remunerative and therefore
it fails to attract the small user and deprives the telephone aclminis-
tation of its proper development ; this applies to both manual and
automatic systems.

As regards the application of the measured rate to automatic
exchanges there are certain special features to be noted. First,
the fact that the measured rate appeals to the small user means
that there is a class of telephone subscriber that is very sensitive
to errors in the service, especially when such errors lead to the
loss of calls and the consequent loss of money. When an auto-
matic exchange is opened this attitude of sensitiveness on the
part of the subscriber is stimulated by the fact that he then becomes
his own operator, and as the Service Observation Returns show
that even trained telephonists make errors in operating it follows
that the subscriber, himself untrained, will make some errors in
dialling and in a certain proportion of cases will call wrong numbers.
When this occurs the calling subscriber's meter is operated. This
must be the case in any automatic system because the conditions
of design are such as demand that result : i.e., the trouble is in
the nature of the case and cannot be remedied. Further we must
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admit that " wrong numbers " will be obtained in a certain per-
centage of cases because of unavoidable failures in the mechanism.
Failures are incidental to mechanical as to manual operations :
if it were not so maintenance staff would be unnecessary. It
appears reasonable, therefore, to introduce some feature into
the tariff whereby the subscriber will be given a compensating
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TABLE I.—Busy half-hour traffic of a telephone area consisting of one large
and eighteen small exchanges.

allowance. Such an allowance would doubtless impress the
subscriber with the fact that the administration fully recognises
the new conditions and is anxious to treat him with fairness. On
the subscriber's part an endeavour would no doubt be made to
derive the greatest possible advantage from the allowance, and
this would tend to the exercise of more care so that more accurate
dialling would follow. The result in the ultimate would be to
the advantage of the administration because a better service would
ensue.

The next item that calls for consideration in connexion with
the measured rate is the subject of junction fees. At most large
centres there are three ranges of junction service, viz., calls with
no junction fee, those with Id. fees and those with 2d. fees. These
fees are charged in addition to the local call fee which varies according
to the " block " of calls used to date. Either an operator or a
machine can be expected to register each completed call (i.f., to
count the calls), but neither can be expected to operate profitably
devices which will accurately record the three classes of junction
calls including the local fee.

At automatic exchanges a subscriber wishing to make a junction
call dials a specified number, usually " 0," and obtains the attention
of the junction operator. This operator has no means of identifying
the calling subscriber's line, and for accounting reasons she must
ask him for his own number in addition to the particulars of the
call he requires. This is not a very satisfactory operating require-
ment. The extra operation occupies valuable time ; for obvious
reasons it is not very precise and therefore calls for some process
of verification. Hitherto it has been the practice at automatic
exchanges to " ticket " all junction calls, and to collect both the
corresponding junction and local fees upon the basis of these ticket
records. This applies even to junction traffic with no junction
fee. It would be no doubt be practicable to " meter " the latter
if their bulk were sufficient to warrant such a course. If, however,
we could evolve a system under which all junction calls could be
metered, the operation of the outgoing junction positions would

be simplified, and we should have a scheme under which so far
as one can see at the moment the development of machine switching
could proceed unrestricted.

The impracticability of metering junction calls at the manual
board of an automatic exchange arises from fundamental condi
tions which carry with them two other objectionable consequences
of great moment. It is impossible to open satellite or branch
automatic exchanges when the traffic to be transferred involves
junction fees. It is also impossible to introduce rapid semi-
automatic working in areas where junction fees are in force, because
the conditions affecting the semi-automatic telephonist are precisely
those which impede the junction operator at the manual board of
a full automatic exchange. Both these developments are of
importance as regards the future of automatic working in this
country. The adoption of satellite exchanges would lead to a
substantial saving in line plant, and the introduction of semi-
automatic working is believed to be the only sound procedure
preparatory to the transfer of a large area from manual to automatic
working. For these reasons it is necessary in order to ensure the
development of machine switching that the real obstacle, the
junction fee, be abolished.

It is presumed that an administration cannot afford to lose
the value of the junction fees, and that if the fee per se be abolished
the money must be obtained in some other way. It appears,
therefore, that the proper course would be to compound the junction
fees with the message block of the measured rate tariff. It is
instructive to see how this can be done, and a specific case is given
below.

Table I shows the cross-country traffic for the busy half-hour
of a telephone area which consists of one large and eighteen small
exchanges.

Table II shows the junction fees concerned in intercommunica-
tion between point and point of this area. We assume that the
introduction of automatic working at exchange "A" is in contem-

7"S RGjPQNMLKJ H G, F E. 2) C

TABLE II.—Junction fee schedule for the system shown in Table I.

plation, and applying the junction fee schedule to the traffic of
exchange " A," we find that the 2,136 originated calls include traffic,
representing junction fees to the value of 156 pence. This amount
spread over the whole traffic works out at approximately 8d. p,r
100 ori ginated calls.
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Table III shows the present tariff " A " in columns 1 and 2.
In column 3 is given the proportionate amount that should be added
to that tariff to cover the cost of giving junction service, and the
revised subscription resulting from that addition is shown in
column 4. Column 5 shows the meter readings that would corre-
spond to the annual subscriptions if a 5 per cent, allowance were
made to the subscriber for automatic working in accordance with
the suggestion made in the earlier part of this article. The figure
of 5 per cent, is quoted as an approximation and not as a precise
value. The proper figure would be obtainable from Service
Observations.

Present tariff " A " for
exclusive line.

No. of
calls.

(1)

500
750

1,000
1,250
1,500
1,750
2,000
2,500
3,000
3,500
4,000
4,500

TABLE

Annual
subscription.

(2)
£ s. d.
5 0 0
6 0 0
7 0 0
7 15 0
8 10 0
9 5 0

10 0 0
11 0 0
12 0 0
13 0 0
14 0 0
15 4 0

III.—Column;

Proportion Revised Revised No. of
of subscription calls including

junction fees including subscribers
at 8rf. per junction operating
100 calls. service. allowance.

(3) (4) (5)
£ s. d. £ s. d.

3 4 5 3 4 5 2 5
5 0 6 5 0 7 8 7
6 8 7 6 8 1,050
8 4 8 3 4 1,312

10 0 9 0 0 1,575
11 8 9 16 8 1,837
13 4 10 13 4 2,100
16 8 11 16 8 2,625

1 0 0 13 0 0 3,150
1 3 4 14 3 4 3,675
1 6 8 15 6 8 4,200
1 10 0 16 14 0 4,725

,s (4) and (5) show revised tariff for
exchange " A."

An examination of Table I makes it clear that a tariff of this
kind would be satisfactory at the main exchange, but would not
be suitable for application at the smaller offices, because the latter
have a large proportion of junction fees. It is clear, however, that
the proposed tariff would be suitable for just such cases as we
are considering—namely, those exchanges at which machine
switching is likely to be introduced. The smaller exchanges shown
in the table considered by themselves would not be remunerative
automatic exchanges, and therefore the application of the revised
tariff would not be proposed. The tariff indicated on Table III
is based upon traffic figures obtained from a single busy half-hour
record, but a much more extensive investigation would be needed
before adopting the system. Moreover it would be undesirable
to deal with exchanges singly. A weighted measured rate tariff,
similar to that proposed, should be constructed as a result of investi-
gations carried out simultaneously at all the exchanges under
consideration, and the same tariff applied at each of them.

The objection to be urged against the adoption of a weighted
measured rate tariff'on the lines, indicated will doubtless be based
upon the criticism that a subscriber who makes few junction calls
will pay for the traffic of another subscriber who makes many,
This contention is at once admitted, but it is to be remarked that
it is only an extension of the principle we are obliged to follow in
other respects. There are many factors in the cost of telephone
service which do not appear in the account of the individual sub-
scriber, but for which the administration nevertheless is careful
to recoup itself. For instance, conversations may be long or short ;
exchanges may be large or small; the prevailing weather in a
district may be stormy or calm ; subscribers' lines may be long
or short, and calls may be made by day or night.

Having regard to the lessons afforded by the history of inven-
tion, it is certain that we cannot ignore the claim that automatic
telephony in its present state of advancement has to our attention,
and it seems reasonable to urge that an administration would be
wise, in considering new tariffs, to give consideration to the fact
that tariffs embodying junction fees are likely to rob it of the
advantages to be derived from the use of mechanism for switching
purposes. If, as the writer believes, the whole of the requirements
can be met without violating the principles that underlie measured

rate tariffs, there is every reason to think that the near future
should be productive of much advancement.

It will probably occur to the reader that the tariff proposed
for automatic exchanges might be adopted (without the subscriber's
operating allowance) at manual exchanges where meters are pro-
vided. The writer considers that there is a great deal to be said
in favour of such a course provided the investigations upon which
the tariff is based includes all exchanges where registers are fitted.

TELEGRAPH APPARATUS.—AN INTRODUCTION
TO THE STUDY OF TELEGRAPHY.*

BY A. SIRETT.

[We are glad to be able to meet a demand for an article of an
introductory character on the elementary principles of tele-
graphy. We therefore welcome the opportunity of printing
Mr. Sirett's paper which will be continued in forthcoming
issues.—En, '' T. & T. J."]

IT is stated that in 1823 when the British Government was
offered the rights of a certain electric telegraph system, they replied
officially that " the telegraph was of no use in times of peace and
that the semaphore in time of war answered all the required purpose,."

It is difficult to realise what our position as a business nation
would be to-day if we had no electric telephone or telegraph system's,
no news coming through to fill the daily papers and no electrical
signalling on the railways.

I will quote two instances showing the speed with which news
travelled in tho good old days. It is recorded that the news of
the great fire of London took five days to reach the Duke of
Buckingham at Bognor, which is within 60 miles of London.

Coming down to a more recent date we find it stated that,
in February 1836, an Englishman of some rank who was in Paris
wrote in his diary " That the King's speech had been delivered
in Paris within 29 hours of its delivery in London, a rapidity of
transmission almost incredible."

As a contrast, I would point out that you can now speak direct
to your friends on the Continent by using the telephone.

By this contrast we can fully appreciate the immense difference
between the normal daily practice to-day in business and private
life and that of the days before the invention of telegraphy or even
the early days of the electric telegraph.

Several types of apparatus in use to-day afford in themselves
material for a whole evening's paper but, as my subject is new
to the Sheffield branch of the Institute, it will be well, I think,
if we study first some of the earliest telegraph instruments, as
used for experimental purposes long before telegraphy was of any
commercial value or convenience, and then trace, step by step,
the development of the more useful types of telegraph apparatus
down to the instruments in use to-day.

I will first of all touch briefly on the historical side of the
subject dealing with the early experimental instruments, and
I hope to show you how, the original ideas of the early scientists
and inventors and the ideas of later inventors who have profited
by the failures of their predecessors are embodied in the modern
apparatus.

Historical Outlinv.
. Experiments in telegraphy were made as far back as the

year 1753. In that year an article appeared in a British magazine
proposing several kinds of telegraphs acting by the attractive power
of electricity. The electricity was to be conveyed by a series
of parallel wires corresponding in number to the letters of the
alphabet. Words were to be spelt by the electricity attracting
letters or by striking bells corresponding to letters. In 1782 another
proposal was made to indicate the letters of the alphabet by the

* Paper read before the Sheffield branch of the Junior Institute of Engineers
on March 24, 1916.
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attraction of light bodies by electricity conveyed by means of
24 wires. Nothing seems to have come of these suggestions.

In 1811 Sommering, a medical student at Gottingen, sug-
gested that the effect of chemical decomposition might be observed
as the means of indicating the letters signalled, if voltaic elec-
tricity were used. He followed up his suggestions by experiments
and produced apparatus which is sometimes regarded as the first
practical telegraph instrument made. His experiments are said
to have commenced on July 8, 1809. On Aug. 6 of the same year
he telegraphed through a wire 724 feet long and on Aug. 18 through
a wire 2,000 feet long.

Sommering's apparatus is illustrated in Fig. 1.
It contained 27 wires for 25 letters, the stop and repeat signs.

The wires were covered with insulating material and made up
in the form of a cable. Each wire ended in a gold pin at the
receiving apparatus (C). The pins were fixed in the bottom of a
rectangular glass box filled with water. The other end of the
wire was connected with a frame (B) containing 27 contact keys.
The keys were lettered to correspond to 25 letters of the alphabet,
the stop and repeat signals. As the keys were depressed a current
of electricity passed from the battery (A) through the wire to the
gold pin; from the pin through the water to the return wire and
hack to the battery. As it leit the gold pin, bubbles of gas were
given off and by this means the letters were signalled, as the pins
were all lettered to correspond to the letters of the alphabet,

FIG. 1.—SOMMEKING'S TELEGKAPH INSTRUMENT.
A Battery. B Keyboard. C Receiver.

and the observer had to watch to see at which pin the bubbles
appeared. As already stated, for this apparatus no less than
27 line wires were required, whereas only one wire is now required
for a telegraph circuit.

The calling bell (D) of this instrument was a very ingenious
arrangement. A leaden ball (E) was fitted loosely on the horizontal
arm of an angular lever. The other end of the lever supported a
spoon-shaped glass vessel placed so as to catch the escaping gas
from the gold pins. When the evolution of gas commenced the
spoon was raised and the arm was lowered so as to allow the ball
to fall through a glass funnel upon the lever of a clock which made
the bell ring and gave the required signal. Sommering's apparatus
was never applied to practical use.

Illustrations of the apparatus on which the Admiralty relied
in 1823 are given in figs. 2 and 3. All the original telegraphs
depended upon the telescope. It is recorded that 27 telegraphs
of this type conveyed information in 3 minutes from Calais to
Paris, 22 from Paris to Lille, 46 from Strasbourg to Paris in
6| minutes and 80 from Paris to Brest in 10 minutes.

In 1819, ten years after Sommering commenced his experi-
ments, the deviation of the magnetic needle through the action
of an adjacent galvanic current became known, and Ampere in
1820 and lechner in 1829 showed how to make use of this discovery
for telegraphic purposes.

Ampere's plan, we are told, was to use 30 needles or indicators
and 60 wires, Fechner's, 21 needles and 48 wires, for it was
thought there must be a separate indicator for each letter or sign
signalled. These proposals, however, were put to no practical
use.

Further experiments were made in 1832, but the first electro-

FIG. 2

magnetic telegraph of which practical use was made was constructed
in 1833 by Gav.ss and Weber at Gottingen, with a line 3,000 feet
long. Tueir original apparatus is represented in 1 ig. 4. "B.B"
is a frame in which tLe magnet " A " is suspended by means of
a silk thread. " M " is a sn all mirror connected with the magnet.
The frame " B.B " is wound with several t rns of wire and the
apparatus forms a galvanometer. Any slig .t movement of the
ir.agnet brought abo t by the passage of a current tLro g'l the
coils of " B.B " co: Id be detected by the movement o" the n.irror.

The sending apparatus represented in lig. 5 consisted of two
large magnets " A." Tue induction coil " B " was placed loosely
so that it coiJ.d be moved up and do~vn by the lerer " L." A
quick movement of the coil generated an ind iced current which
passed from the coils along the line wires to the galvanometer

FIG. 4.—GAUSS AXD WEBER'S TELEGRAPH RECEIVER.

frame "B.B." This current caused the magnet "A" (Fig. 4)
to be deflected. Tne direction of the deviation was determined by
the direction of the movement of the coils " B " (.big. 5) whether
up or down.

We have now reached that stage when it is obvious that by
a combination of the deflections of the magnet a whole alphabet
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could have been built up. In spite of this the apparatus appears to
have been relegated to a magnetic observatory and several years
elapsed before more was heard of the new invention.

The ijear 1837 marks the commencement of practical telegraphy.
There are three distinct claimants for the invention, but a close
study of the apparatus just described leads one to think that a

Fie. 5.—GAUSS AND WEBER'S TELEGRAPH RENDING APPARATUS.

good deal of the merit given to these claimants is due to Gauss
and Weber. The three inventors referred to are Steinheil of
Munich, who was a pupil of Messrs. Gauss and Weber, Sir Charles
Wheatstone and Mr. Morse of the U.S.A. The telegraph of Wheat-
stone and Morse embodies the principles of the Gauss and Weber
apparatus, viz., the deflection of needles or magnets caused by
the passage of a current of electricity, but that of Steinheil is original
in some respects. It consisted of an apparatus for making a
ribbon of paper move by clockwork, whilst interrupted marks were
made upon it by a pen or stamp, brought into contact with the
ribbon by the action of an electro-magnet.

These later inventions formed what we may term the founda-
tion of the present-day telegraphy, viz., the needle or non-recording
instrument and the printing or recording instrument.

Steinheil worked on the Gauss and Weber telegraph and
produced the first writing telegraph instrument. In this instru-
ment the current was generated by moving induction coils past

FIG. 6. — S T I O I N ' H K I I . ' S T K F . K G H A P H I.NST

the poles of a permanent magnet. These coils or bobbins were
closely wound with fine wire which was in contact with the line
so that the current generated in the bobbins could be sent through
the line wire to the receiving instrument. We find that the
direction in which the current was sent through the instrument was
the means utilised to form a readable record on the tape.

Fig. 6 is an illustration of Steinheil's telegraph instrument.

" A " is a galvanometer frame round \vhicn several turns ox wire
are wound. In this frame two magnetic needles " a," '' a1," turn on
vertical axes. Each needle has a small ink holder which is brought
into contact with the paper ribbon as the current impulses are
received from the sending apparatus. The alphabet is formed
by a combination of dots, and as the current passes in one direction
one ink holder is brought into contact with the ribbon ; and when
it is reversed the other holder is in contact. The two bells " B "
and "' C " shown, are simply alarm bells or call bells. A magnet
swings in the galvanometer frame in a horizontal or vertical position
and is brought into contact with the bell by the passage of a current
through the coils of the galvanometer. This apparatus was used
over a private circuit exceeding seven miles in length.

Whilst Steinheil was experimenting with this apparatus,
William Fothergill Cooke saw a telegraph instrument in Germany
in 1836 which he copied. He brought his copy to England. He
joined Wheatstone and together they constructed a four-needle
and a five-needle instrument. Four or five line wires respectively
were required for these instruments. The signs were given by the
deviation of two needles at the same time. The five-needle instru-
ment is shown in Fig. 7. This apparatus was patented in 1837.

It is well to note at this point that Wheatstone invented the
relay, which now plays a very important part in telegraph}7, for

FIG. 7.—COOKE AND WHEATSTONE'S FIVE-XKKDLE INSTRUMENT.

use in connexion with his five-needle telegraph instrument. He
found it was possible to telegraph with much weaker currents
than were required to ring the call bell. To obviate increasing
his line current to ring the bell he arranged to fix his call bell in a
strong local battery circuit which could be joined up by the weaker
current received from line.

The first relay is shown in Fig. 8. " M " is a frame around
which wire is wound. Inside the frame a magnetic needle swings
vertically; " a.b " is a lever ficed to the needle. As the current
from the distant station passes through the wires, '• 1 ; ' " I1 "
and through the coils of " M," the lever dips at ': a " into the two
cups of mercury and completes the local circuit " a.B.E." " B "
is the local battery, " E " is the electro-magnet with its armature
free to move towards the bell. When the current passes through
the coils of " E " the armature is attracted at the lower end and
the hammer " S " strikes the gong. The part " M " is more
delicate than the bell, consequently the weak line current will
work that and so join up the local circuit which includes the strong
battery, whereas it would not work the bell direct.

This idea has been perfected and to-day the relay forms one
of the most important parts of long-distance telegraph apparatus.

The first experiment with the five-needle instrument was
made on July 25, 1837, between Euston and Camden Town, a
distance of one and a quarter miles, and between Paddington and
West Drayton, near Uxbridge, in 1838, and later the trial circuit
was extended to Slough. The line wires were not carried overhead,
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They were laid in grooves cut in pieces of oak about 2 inches square
in sectional area, and secured by oak clips driven in the grooves.
Insulation difficulties soon arose. The line was workable so long
as the wood kept dry but as soon as it became wet the insulation
broke down and the system became useless. The difficulties in
maintaining the line in working order proved so great that some

FIG. 8.—WHEATSTONE'S RKLAV.

other kind of apparatus requiring fewer line wires had to be thought
of, and a double-needle instrument took the place of that just
described.

This instrument is now a thing of the past, but it is said to
have been an excellent piece of apparatus by those who worked it.

Fig. 9 is an illustration of the first pointer telegraph. It was
invented in 1839 by Wheatstone. The sending part consists of
a ratchet wheel " K." The springs " n.n1 " are so arranged that,
when one spring makes contact with a tooth, the other spring
will stand between two teeth. One pole of the battery is connected
to the metal wheel, the other pole to the line. The wire " +.1 "
of the sending station leads to the terminal " K " at the top of the
receiving instrument. Terminals " K 1 " and " K 2 " are con-
nected to the springs "n.ni" of the sending instrument. When
the wheel " K " is moved, the battery current will flow alternately
through the coils of the electro-magnets " e " and " e i " passing
through the coil " e " when the spring " n '" rests upon a tooth,
as shown in the figure, and through the coil " e i " when the spring
" n1 " comes in contact with a tooth. Owing to the alternate
magnetising of the electro-magnets " e " and " ei," the armature
" a.a i " to which is attached the escapement, will swing backwards

FIG. 9.—WHEATSTONE'S POINTER TELEGRAPH.

and forwards, allow'the clockwork to" be set in motion'and bring
the pointer to the letter desired. Every time the spring comes in
contact with a tooth the pointer moves forward one letter. To
start, the sending dial must be set at zero when the receiver's
pointer is at zero. The two will then work in synchronism.

It is from this that the Post Office apparatus, the Wheatstone
A.B.C., has gradually developed.

(To be continued.)

[We are indebted to Messrs. Cassell's Electricity in the Service of
Man for several of our illustrations.]

LONDON TELEPHONE SERVICE NOTES.
THESE Notes finished last month with a promise of further

information about the L.T.S. concert given at the Post Office
Home Hospital on the first Friday in January. It is difficult
to know, however, what more need be said than that the musical
arrangements were in the hands of Mr. E. A. Pounds. His reputa-
tion in these matters extends far beyond the L.T.S. or even the
Post Office, and the excellent quality of the entertainment will
be appreciated by those who were not there when they learn that
the pleasures enjoyed by those who went far exceeded their most
exacting expectations. If anything was needed to make the
evening a full and final success, it was forthcoming in the presence
of the " Chiefs." including the Controller, Deputy Controller; Acting
Assistant Controller and the Superintendent of Revenue.

Whilst on the subject of entertainments we feel compelled
to refer to the work done by individual exchanges. , Almost every
Saturday (let alone other days) sees the staff at one or more of the
London exchanges providing at their own expense lavish enter-
tainment, either for wounded soldiers or poor children. If each
one were reported at length the size of the JOURNAL would have
to be increased and all other matter excluded. It is, therefore, only
possible to give a passing reference to many and some, such is the
modesty of the prime movers, go unrecorded save in the cherished
memory of those fortunate enough to be amongst the entertained
or entertainers. We have heard, however, of the following, each
of which added laurels to the brows of those responsible for their
organisation. The Lee Green staff gave a right royal time to
wounded heroes at " The Priory," Lewisham. on Jan. 27, and
so successful was it from all points of view that it is to be repeated
in February. The Hampstead staff organised a whist drive for
Feb. 3 in aid of the " Mayor of Hampstead's Fund for Wounded
Soldiers." Its success socially was no less than its success financially,
and the fund received a contribution of £21. Saturday, Feb. 10,
saw the Paddington staff giving a good fairy-like time to the poor
mites who congregate in the neighbourhood which lies about the
exchange, whilst the Croydon staff were entertaining wounded
soldiers from the Davidson Road War Hospital. It goes without
saying that at each and all of these gatherings individual members
of the Telephone staff proved that the qualities of voice which
make the successful telephonist are musical in the highest degree.

The Telephonists' Society had a treat indeed on Feb. 13, when
they listened first to a prize essay by Miss Edith Venus, describing
her experiences on ': raid " nights. The second item was Mr. John
Lee's description of the possibilities of the telephone as a factor
in the " Social Reorganisation after the War." In the words of
Miss Heap (than which nothing could be more apt). Mr. Lee is a
prophet who prophesies " smooth things/' and on this occasion
they proved the smoothest of the smooth. It was quite evident
that everyone thoroughly enjoyed his prophecies and the rhythmical
cadence in which they were delivered. The society was particularly
fortunate in that Mr. Lee's appearance resulted in a large gathering of
those from the calm sequestered pleasances of the Secretary's Office,
and the company had the added joy of listening, amongst others,
to speeches by the Assistant Secretaries, in charge respectively
of the Telegraph and Telephone branches. We trust Mr. Lee will
often address these meetings and that his following will grow larger
and even larger. In the general discussion after the paper some
lines of Shakespeare's were referred to, and as they seem peculiarly
apposite as a description of the essayist we quote them here. It
is a pity that the individual who attempted their quotation at the
meeting had not made himself more completely master of them.

" . . . A merrier man,
Within the limit of becoming mirth,
I never spent an hour's talk withal,
His eye begets occasion for his wit;
For every object that the one doth catch
The other turns to a mirth-moving jest;
Which his fair tongue (conceit's expositor)
Delivers in such apt and gracious words,
That aged ears play truant at his tales,
And younger hearings are quite ravished;
So sweet and voluble is his discourse."



THE TELEGRAPH AND TELEPHONE JOURNAL. [MARCH, 1917.

Ebe
Gelegrapb anb ^Telephone Journal
PUBLISHED MONTHLY IN THE INTERESTS OF THE TELEGRAPH AND TELEPHONE

SERVICE, UNDER THE PATRONAGE OF THE POSTMASTER-GENERAL.

Editing and Organising
Committee

Managing Editor

ME. JOHN LEE.
ME. J. W. WISSENDEN.
ME. W. H. GUNSTON.

NOTICES.
As the object of the JOURNAL is the interchange of information on

all subjects affecting the Telegraph and Telephone Service, the Managing
Editor will be glad to consider contributions, and all communications,
together with photographs, diagrams, or other illustrations, should be
addressed to him at G.P.O. North, London, E.C. The Managing
Editor will not be responsible for any manuscripts which he finds
himself unable to use, but he will take the utmost care to return such
manuscripts as promptly as possible. Photographs illustrating accepted
articles will be returned if desired.

VOL. III. MARCH, 1917. No. 30.

CONTROL OF PUBLIC SERVICES.

Engineering commenting on an American paper on " Reform
and Regulations," says—in the course of a long and discursive
editorial, in which Sir William Harcourt, the London County
Council, Mr. Gladstone, an American Commission, the German
Military autocracy and the Post Office in turn receive castigation
—that the author, Mr. Humphries, " makes no such extravagant
demand as that the efficiency of Government Departments shall
be raised to the level of the best class of private undertakings, but
he strongly expresses the opinion that the efficiency of service can
never be as high under a democratic regime as is attained at times
under an autocracy. History, we believe, bears this out. The
public services in the earlier part of the reign of Louis XIV were
incomparably better in France than in England, and have, we
believe, been substantially superior in modern Germany to what
they are in this country. Whilst this is true, it is also equally
the case that the standard never falls quite so low in democratic
countries as it has done in certain autocracies. Probably, indeed,
if an average be taken over the whole world the advantage may
be, on the whole, with the democracies."

" The difficulty," it is said, " lies in part in the fact that no
man can serve two masters." And further on : *' The great danger
against which democracies have to guard is the interposition of
a buffer of politicians between the community and expert opinion."
Can it then be contended that in an autocracy the autocrat
is less likely to come between the community and the beneficent
advice of the expert, than in a democracy, the Treasury, say, or
some politician ? Does the shareholder's interest never come between

the interests of community and expert opinion in the golden
regime of privately controlled utilities ?

Engineering, we think, goes somewhat far back in exhuming
its stories of Mr. Buxton, Mr. Heaviside and Sir William Preece.
There has been for some time an extensive research department
in connexion with the Post Office. It is not necessarily true that
uniformity and progress are mutually incompatible, unless of
course the first is expressly designed to include the second. We
venture to maintain that in Government Departments this is not
usually the case. It is perhaps difficult for the public to appreciate
the spirit of public service ; so much more is heard of its short-
comings than its good works ; so many of its necessary checks and
routine are classed generically as " red tape." The Government
clerk has perhaps on the whole more opportunity of exercising the
much-prized quality of '" initiative " than a clerk in a large private
company, but new decisions with far-reaching consequences cannot
so lightheartedly be given by officials with responsibility to the
nation as by the official who has only to secure the approval of
his directors.

We are told that Sir William Preece, " speaking as an old Post
Office servant, observed that Sir Oliver Lodge was mistaken in
thinking that telegraph engineers had learnt anything from
Heaviside," which assertion was met by the crushing rejoinder
that Sir Oliver fully accepted Sir William's statement,
Engineering doubts whether the irony of this did not escape
many of its auditors, but we think that a full sense of humour
has seldom been lacking in the Civil servant from Charles Lamb
downwards. How should it be otherwise ? To have ancient and
quasi-humorous concepts of his work passed off upon him for
facts, to find democratic critics decrying his greater initiative
and independence in favour of the conditions existing in capitalistic
organisations, may well engender that sense. " The official
leopard," we are told once again, "' has not changed his spots."
It is surprising in view of the frequent belabouring he receives
that the beast is not now striped. We fear we must bow to the
superior wisdom of the humorist and cry " Peccavi ! We own that
the animal is as full of spots as a rocking-horse. But our critic
can take heart. In the first place there is a good deal of that
autocracy which he admires going about at present, and in the
second perhaps the multitudinous new riders who are being
called in to augment our numbers may rub off and efface some
of the said spots."

Engineering concludes with a story which is worth reproduction.
A certain Resident of the Federated Malay States once confessed
to one of his engineering officials that he made it a point never
to consider the merits of any proposal wrhen first broached, but
always turned it down in the belief that if the suggestion were
really of value it would be brought up an another occasion. But
surely this is not so much typical of the Civil servant as of the
cautious temperament. Successful business men, however unworthy
of imitation, have been known at times to act thus on the lines of
least resistance. The anecdote certainly adorns the tale, but we
cannot see that it points any moral.
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HOPE.
Bv an odd irony the optimist has come to be regarded as a

weakling. It is fashionable to be a pessimist, and to lose faith
in humankind is almost a creed. Amid the crash which civilisation
has met we fail, too often, to see the signs of patient upbuilding.
There is a haste to restore 1914, with its bitter but undramatic
warfare, its tinsel comforts, its shallow and short-sighted thought,
its scorn of labour, its apotheosis of idle control. But also there
is evidence of discontent with 1914, of desire for clearer thinking
and broader sympathising, of determination to organise so that
mankind and womankind may have opportunities for seeing more
than the trivial round and the. common task. Of this evidence a
new book The Hope for Society stands out, bold and conspicuous.
It is a bundle of addresses given last year at the Summer School
at Swanwick. It thrills with the true optimism, with the faith
which sees and the courage which is fearless. The addresses are
essays on social reconstruction. Men of varied political and
economical and religious views met together for conference, and
the result is a heartening appeal. It is an appeal to the world outside
our own world of telegraphs and telephones. None the less it
is a significant appeal to our own world. It asks for reconstruction,
for re-forming of the spirit which lies behind labour and of the
intention which lies behind the control of labour.

Hardly a page of the book but is applicable to our own craft.
When Mr. Glutton-Brock writes of " Austerity, art and joy," he
touches upon fundamentals which we can see below the telegram
and behind the telephone call. When Mr. J. A. Hobson adds
a chapter to his book on '' The Evolution of Modern Capitalism "
we can find in it reference to halfway houses between complete
nationalisation and private industry which have significance for
those of us who have faced the comparison between English and
American methods of controlling our craft. Sir Hugh Bell writes
from the employers' side on Trade Unionism ; Dr. Carlyle from the
Trade Union side. And there is not so much disparity in the con-
tentions as one would expect. For all cast their vision forward,
not without anxiety but yet without fear. The new day is dawning
and the ivory gates of Hope are moving on their hinges.

Mr. Ernest Barker winds up the volume. He looks for a new
social relationship after the war. He is not content with a mere
industrial relationship. And as part of this new relationship
the problem of workshop control takes an important place. " Let
the workers in each department of any works be conceded some
measure of autonomy ; let them have overseers or foremen in whose
selection they have a voice ; let them have a say of their own about
their hours of starting and their hours for meals, and the general
conditions of their day's work. The real human grievance of the
worker is not only, and perhaps not so much, inadequate wages :
it is the sense of being ' driven ' and of working under a taskmaster's
eye. If we could, consistently with good economic management,
remove this sense and abolish this grievance ; if we could create
in the workshop a spirit of self-control and self-government, we
should have gone a long way to secure a better system of social
relations in the world of industry." It is a bigger demand than it

seems to be. It asks for a new spirit on both sides. It asks for a
spirit of co-operation and not for a spirit of mutual criticism ;
it asks for faith and not distrust, for the contribution of the volun-
tary best in place of the disciplined second-best. " We must steel
ourselves to think of change, and—what is more difficult—to do
the long and painful work of carrying our thoughts into effect."

HIC ET UBIQUE.
WE offer our sincere congratulations to Lieut.-Col. T. Kelly,

Surveyor of the North Midland District, who has been awarded
a C.M.G. besides being mentioned in dispatches, and to Col. E. V.
Turner, Superintending Engineering. Ireland, who has received
a D.S.O. Amongst the many Post Office men who have received
honours lately we notice Capt. A. A. Jayne, an Assistant Traffic
Manager in the Secretary's Office, who has been awarded the
Military Cross. Capt. Jayne is already well known to our readers
as a contributor, and we publish a welcome article from his pen
in this issue. Lieut. Roadknight, of the Telephone branch of the
Secvetarv's Office is also mentioned in disoatches.

MR. ARNOLD WHITE tells us :
The mental fatigue which Mould follow the introduction

of the telephone was foreseen by Mr. Gladstone. When
he was asked by Mr. Edison's representative whether ho
would like to have a telephone apparatus set up in his
house, he wrote on a postcard : " Sir, my means of com-
munication from without inwards are already equal to
my needs and in excess of my desires."

Of course people have learned by now that the advantages of the
telephone outweigh any drawbacks that it may be credited with.
As in war some defence is always ultimately found for each new
weapon of offence, so it is with the telephone, and we imagine that
Cabinet Ministers have long since devised a means of warding their
privacy from the attacks by telephone of the pushing a and
impertinent.

IN a London suburb recently a lady called at a shop which
exhibited the familiar sign : " You may telephone from here,"
and asked the proprietor's wife to make a telephone call for her,
stating that the message was both important and urgent but that
the Post Office would not accept it as a telegram.

On being asked for particulars of the person, for whom the
message was intended she confessed she. did not know the name,
but knew the street and the district and was sure there was no
telephone in the house.

We regret to state that the lady's sublime faith in the
omnipotence of the Post Office telephone system, which she expected
to send a telephone message to a non-subscriber whose address
she did not even know, was not justified. After some vituperation
of our inefficiency, she added : " And 1 suppose you would have
charged me for it, if you had got through ! "

OBITUARY.
Wo regret to announce that Mr. A. AV. MARTIN, the Staff Officer in charge

of the Telephone branch of the Engineer-in-Chief's Office, died on Feb. 14,
after a long and painful illness. By Mr. Martin's death the Post Office
has lost an able officer \vho was thoroxighly versed in all the technicalities
of his art, and those personally acquainted with him a friend and willing
helper.

Our sincere sympathy is u-ith the vridon and her children.
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THE REPORT OF THE HIGH-SPEED
COMMITTEE.

THE committee appointed two years ago to examine the
question of the present position occupied by various systems of
high-speed telegraphy has. notwithstanding the unforeseen
circumstances which prevented the elaborate pre-arranged tests
from being completely carried out, made certain definite recom-
mendations without prejudice to further developments which may
arise, and has compiled a report which, besides containing in a
concise form facts of historical interest to the Telegraph Service,
deals in a judicial spirit with the advantages or otherwise of the
various systems considered.

Under high-speed systems are grouped all those which provide
a total carrying capacity of more then 60 words a minute, even
when the individual operator mav be disposing of a relatively
small share. A sub-division is made on tho well-recognised
principle of automatic or multiplex systems and a reasoned case
is presented for the superiority of the latter in disposing of the
ordinary inland commercial traffic passing on main circuits. It
is, perhaps, a little surprising that such a decided attitude has
been adopted at what must be admitted to be an init ial stage of
the experiments and, probably, much controversy wi l l be aroused
before the problems discussed are finally settled. The interest
developed, however, will have a beneficial effect in turning the
attention of the staff to the points requiring consideration, and
when the enquiry is resumed there will, no doubt, be available
definite data of a trustworthy kind as to the effects on the operators
called upon to staff the new systems. It has been the aim of this
committee to limit its activity to a comparison of the advantages
and defects of the various systems for traffic purposes and it has
on this ground, apparently, left the personal factor out of account.
This is not likely to escape notice for long, but it would be desirable
to have the opinions of authorities not likely to be partisans either
of the employer or his staff before following out to a large extent
the conclusion of the committee.

Within the last twenty years we have seen a remarkable
oscillation of opinion as to the merits of hand-manipulation, and
the reasons for these variations cannot bo said to be adequately
explained in the report presented. The vigorous attempt to
repress Wheatstone working in 1900 was followed in a very few
years by attempts to organise the method, and such a detail as slip-
gumming or improved perforators does not fully account for the
success which accompanied the re-introduction of Wheatstone
working. There is in the Telegraph Service still a fairly large
body of opinion which favours Wheatstoiie working even more than
automatic systems. This may be the result of the, achievements
of the Wheatstono multiplex system in former times when it was
on occasions staffed by specialists. We are in danger of falling
into a similar fallacy now in judging of systems staffed by picked
and enthusiastic experts. Methods which show excellent promise
when in the most efficient-management become woefully disappoint-
ing when allowed to drift into less capable control. This fact is
recognised in a striking recommendation that chief operators on
multiplex systems should have their value specially rewarded.

It cannot be said that the committee's unanimous verdict
in favour of the Western Electric Company's multiplex was
anticipated by the staff generally. Notwithstanding some objec-
tions from operators as to the physical strain in continuous Baudot
working, there has been a feeling that the output and comparative
stability of this system would have given it a strong hold on
administrators. With the recommendation to utilise the Creed
receiving apparatus for news work, most practical officers will
heartily agree, and there may bo some demur if its function is
strictly limited to this class of traffic.

Synchronism and corrections appear to be the rocks upon
which high-speed systems split, but it is scarcely likelv that inventors
will allow these difficulties to destroy their systems. We are clearly
passing through a transition stage and no finality can be expected.
The report is one which should be widely read and carefully
considered. A. N.

For the convenience of our readers we print a summary of
the leading conclusions of the committee appointed to consider
the question of high-speed telegraphy :—

(i) Systems on the multiplex principle are definitely
superior to the automatic high-speed systems on the large
majority of main circuits for ordinary inland commercial
telegraph work.

(ii) The extension of systematic Wheatstone working
should be discontinued, and the question of displacing it
by multiplex circuits taken up gradually.

(iii) Of the multiplex systems at present available
the Western Electric has given the best results. We
recommend that a number of quadruple duplex installa-
tions of this apparatus be ordered. We think seven or
eight such sets should suffice, as although present conditions
favour the rapid application of systems with the greatest
output, it is desirable to avoid too great a dislocation of
working, and to allow time as far as possible for other makers
to demonstrate their capabilities.

(iv) Page or column-printing is preferable to tape-
printing on the busiest routes, and the Western Electric
Company's page-printing on a continuous roll of paper,
cut off after each message, is quite satisfactory. Mr. Murray's
system, with a separate sheet for each message, has been
given a trial on his Manchester multiplex, but a fuller
trial of his improved method will be necessary. We
do not think it desirable that cither page or column-printing
.should be adopted throughout the Service to the
exclusion of tape-printing.

(v) The five-unit alphabet as a code for printing tele-
graphy is better than the Morse code, news traffic and
submarine cable communications being left out of account.

(vi) The application of type keyboard signalling
instruments to the present Baudot circuits is desirable.

(vii) Creed receiving apparatus can most profitably
be used in the Post Office Service for news work.

(viii) The application of printing methods to the less
important circuits should be kept steadily in view, and
early trials of the one-way and two-way installations of
the Western Electric and of the light line printer of the
Automatic Telephone Manufacturing Company should be
made. AVe are impressed with the possibility of two-way
working with one operator at each end, both to signal
their messages simultaneously to the other end and then
both to gvim the tape. An hourly load can be carried
in this way equivalent to the average Morse load with two
operators at each end, and having the additional advantage
of printing the telegrams.

(ix) The introduction of multiplex methods for news
work will call for serious consideration in the near future.

(x) The application of multiplex systems to give
simultaneous communication on one wire between each
one of three or possibly more offices, should be kept in
view as multiplex methods are extended.

(xi) The pay and prospects of officers selected to be
" leading operators " of multiplex circuits should be
reconsidered.

ENTERTAINMENT TO WOUNDED SOLDIERS BY THE SYDENHAM
EXCHANGE STAFF.

The staff at Sydenham Exchange invited 36 wounded soldiers from the
Crescent Hospital, on Saturday, Jan. Ki, to what proved to be a very jolly
entertainment ; and it would be difficult to say who enjoyed themselves most
—the entertainers or the entertained.

The gathering took place in the schoolroom adjoining the Eiimore Road
Congregational Church, South Norwood. After a liberal tea, the members
of the telephone staff and some of the wounded soldiers sang, and then came
games, musical chairs, balloon football, hat trimming competition for soldiers
(three prizes), &c., &c.

The party broke up about 9 p.m., after a very enjoyable evening, with
three cheers for tho ladies.

Motor cars were lent by Messrs. Dunster, Lowe and Squires to take the
visitors back to Selhurst, tired, but fall of many pleasant memories.
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TELEGRAPHIC MEMORABILIA.
OWING to official duties the writer was debarred the unfeigned

pleasure of listening to Miss Heap's paper on " Women's Work in
the Post Office," but was fortunate enough to obtain an advance
copy of the same.

The most prominent feature of the lecture appears to have
been its candour. At the very outset Miss Heap does not hesitate
to state that one of the motives which prompted the introduction
of female labour was " economy. b_y giving the less responsible duties
to lower paid officers." Nor does she hesitate to close with the
avowal that " women's influence will be more and more felt, and
who can doubt that their influence will be on the side of humanity,
and to obtain better conditions for the workers."

There a'e, of course, many debateablc points, and if
one had the question of women's rights under review and not
" Women's Work in the Post Office,"' one might attempt a con-
siderable amount of destructive criticism. One might, for example,
dare to query whether woman's influence will always be in the
direction of bettering the condition of the worker, by asking whether
women themselves have always been famous for liberal treatment
of those, even of their own sex, whom fortune has placed under
them. Again it is equally open to debate whether " woman's
voice in the counsels of the nations " would have averted the
present war. One is certainly entitled to take the direct negative
view of the last proposition. Then again Miss Heap's solicita-
tion for and ideas concerning German women in a land which has
" perhaps the lowest standard for womanhood of any civilised
nation " might be somewhat modified if she could see the real
hausfrau at home, where, so it appeared to me in more than one
instance a decided case of the " grey mare."

It would probably be found when matters are weighed up as
between one sex and the other that foibles, weaknesses and sterling
qualities are fairly well balanced as between the two, while there
is a heap of human nature in both. That, given opportunities of
education, training and development, there are few—if any—
occupations which women could not successfully follow, studies
of history and ethnology would certainly tend to confirm. There
are, however, other and probably more serious considerations which
may prove the undesirability of pushing this thesis to its utmost
logical and practical limit, and the study of which would certainly
prove to be one of intensest interest. As soon as pen is put to
paper on the subject of woman labour in the Post Office it is
quickly realised how impossible it must have been for Miss Heap
to refrain from touching on the general position of her own sex,
the Post Office question being a mere chapter in a volume of larger
history.

Miss Heap expressed a doubt as to whether the writer of a
paragraph which appeared in this column of the September number
of the TELEPHONE AND TELEGRAPH JOURNAL was really serious
in his reference to the possible future of women labour in the
Post Office, and I am in a position to state that never was a para-
graph written with more faith in the ultimate realisation of its
prophesy. He would even emphasise that paragraph by declaring
that in a democratically governed country it is inevitable that
with the increase of woman labour must come an increase in woman
supervision and administration.*
ht. One could even visualise a departmental situation in the
Post Office of the future where the powers that be may even have
to decide between the claims of a man and woman candidate, for,
let us say, a high secretarial appointment, and the puzzling problem
being solved by a woman's simple wit—that of proposing to and
marrying her rival and setting up house on her spacious marriage
bounty ? Here too, Miss Heap, judging by modern tendencies
and literature, I may be judged as more than half serious.

One problem of vital importance was, almost naturally, left
untouched by the authoress of the paper, and yet a problem which
will be the problem of the future. How far will the increased

* Since writing this column Mrs. H. J. Tennant and Miss Violet Markham
have been appointed respectively as Director and Assistant Director of the
Women's Department of National Service.

employment of women affect the number and future of our race.
How far will the matter of quantity and quality of population be
affected by the increased economic independence of womankind ?
These indeed are questions of larger issue than can be discussed
in these pages. Nevertheless they arise out of a study of
Miss Heap's thought-producing paper, and will knock hard at the
door of the nation for an answer during the next decade.

There is an intensely pathetic association in connexion with
the concluding war sketches written by Lieut. Stroud while in
France, which appear in the current number of the Kt. Martin's
le Grand Magazine. Even while the type was being set up the
gifted writer had paid the supreme price which can be demanded
of a man by his country. To one who, though not knowing him,
has nevertheless enjoyed his facility and aptness of expression,
his touch of mysticism and his clear-cut pen pictures of French life
and of war in its various phases, the knowledge that the world has
lost yet another potential artist and poet come as something
approaching a personal gap.

One cannot well believe that such souls really die—their very
being seems of the essence eternal—rather do we hope that,

" —in the moment when the light fails here
The darkness opens, and the vision clear
Breaks on his eyos.''

A correspondent has written asking if there be any book or
pamphlet published on " The care and adjustment of telegraph
relays and repeaters," but I regret that 1 have been unable to trace
such a publication either in my own restricted Slingo library or in
any public technical collection of books. The adjustment of
repeaters and relays would appear to be so much a matter of acquired
practical experience in which delicacy of touch, keenness of sight
and heaiing, combined with what may be termed the telegraph
instinct for detecting faults, that paper and ink could scarcely
assist materially except on very broad lines. Every trade and
profession has its subtleties which do not lend themselves very
readily to pen and paper description. The telegraphic profession
is no exception. The libraries may be search in vain for a reliable
pamphlet on " How to sharpen a razor or a butcher's knife." and
neither of the tradesmen concerned could impart the reqiiisite
knowledge except by the practical viva voce method.

Nevertheless if any reader should happen to know of the
existence of any printed matter on the subject of relay adjustment
he would render good service by forwarding the same, care of the
Editor.

Thanks to the kindness of a Belgian telegraphist I have been
favoured by a thorough perusal of a copy of La Libre Belgique,
that courageous publication which typifies the very best of the
indomitable Belgian spirit. Printed and published in Belgium
for the last two years, on excellent paper and in the clearest of type,
tho responsible staffs have so far evaded all the thoroughness of
German vigilance as to the place, method and time of its printing
and publication. Number 62 presents a cartoon of a puzzled Teuton
official who between his teeth appears to bo muttering the couplet :--•-

" Dcpuis un an deju jc to cherche nuit et jour
Petite abhoree, t\i m'echappes toujours."

The price of the publication is best described in the words of the
publishers, which read : " Prix du numero—elastique, de zero
a 1'infini," with a humorous touch, probably, at a local grievance
of pre-war days, viz., '' Retailers are requested not to exceed these
prices ! "

In less bellicose times the report of the High-Speed Telegraphy
Committee would probably have attracted considerable more
attention in the outside world that the present few scrappy notices
in the non-technical press. It is even possible that in more peaceful
times the report itself would have materially differed from its
present form. It is not unlikely that with longer experience of
the Siemcns-Halske system the latter would have impressed itself
more favourably upon the committee, a committee be it remembered
which was composed of extremely busy men, latterly even still
more pressed owing to war demands upon their time and attention.
There should be no surprise at the evident favour with which the
fascinating Western Electric has been received and recommended
with its type-writing keyboards; ingenious electrical devices and
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page-printing delivery. Nevertheless one is still entitled to the
opinion that had it been possible to extend the trials over a some-
what longer period a sounder estimate would have been possible
regarding the maintenance cost of the Western Electric as compared
with, let us say, the Baudot multiplex system. The committee
doubtlessly had a very difficult and unenviable task to perform,
in record time and 'in record circumstances, and yet, so quickly
do events move and conditions change nowadays that, even in
the fact of so recent a report, your monthly scribbler feels rather
inclined to emphasise than otherwise his January paragraph
regarding the extension of the Baudot system to several pro-
vincial offices.

Only the deepest regret can be expressed that the war, which
has so much for which to answer, should have indefinitely post-
poned a complete and definite trial of the result of Mr. H. H.
Harrison's thought and skill, and tho committee appear to have
very sincerely taken that view, and not entirely to have shut the
door upon the Harrison combination.

Post-war conditions it is also hoped may do much to assist
the Creed Company in reducing the price of their spare parts, and
thus enable this worthy system more to fully vindicate its position
in the telegraphic world. " Should the Phonogram Room be staffed
by Telephonists or Telegraphists ? " appears to have been very
smartly and humorously dealt with bv Mr. H. Dive in his paper
on the subject from the pro-telephonist's view and most ably handled
on the pro-telegraphist's side by Mr. C. G. Jones. The latter
appears to have dealt with the subject in a thoroughly practical
and serious manner, applying the result of years of knowledge of
telegraph work to a telephone problem. Mr. Jones' opponent on
the question would probably have proved more convincing had
he adopted a less flippant style in dealing with his subject, a less
condescending one when, referring to the " maidens " and the
" nice girls ' of a public service, treated his wider audience of readers
to less alliterative homilies by the kindergarten method, and
the telegraphists to fewer jibes on their " superior talents."

The " Some Apprehensions and a Moral " articles have been
road with accumulated interest by many members of the super-
vision and the rank and file, and the culmination of surprise at their
frankness and boldness has so far been very nearly approached
by Part IV. Men and women are rubbing their eyes and re-reading
it.

When one has been very specially associated with a number
of men and women for any considerable length of time in official
duties there is always a touch of regret at any break in that asso-
ciation. When that association has boon enhanced in value by
reason of the very special " war " nature of these same duties, then
the bond becomes even more regretfully severed simply because
one and all have felt the uniquely national importance of the
services rendered. The Editor, I trust, will permit this personal
reference to a devoted and combined Foreign and Inland staff
whose special services must remain for the present unnamed, but
to whose whole-hearted co-operation simply justice demands the
heartiest testimony.

= -.-=:; —:~—=--._-_^=~ J. J . T.

THE INVISIBLE GUIDES OF THE UNIVERSE.*

BY Miss MARY VIOLET BALDWIN (Telephonist, London- Trunk
Exchange).

STRANGE to say there is not one telephonist in a thousand
who realises what an important part her work plays in the progress
of the world in general. So many speak of the dreary monotony
of sitting working at a switchboard day after day, week after week
and, in some cases, year after year. Yet, does 'not the very fact
of being in such a position for so long a time prove how necessary
and reliable the individual has been ? Would the Department
allow her to stay at that section if she did not give satisfaction
to both subscribers and supervisors ? Again, the usual business
girl is only engaged in work that concerns her own particular firm

: Prize paper read before the London Telephonists' Society.

that of a telephonist covers a far wider sphere—hence the
mportance of accuracy and careful attention to the smallest details.

In reality every switchboard represents a centre of traffic
tvith the telephonist acting as invisible policeman on duty to guide
it successfully. Here do we learn more quickly than elsewhere
the art of being tactful and ever on the alert, for we have to deal
vith all sorts and conditions of people, from the small boy who stands
on a huge sugar box to pass his number to the highest dignitaries
of the land.

Although all operators go through the same routine on first
taking up telephony, it is a remarkable fact that each one preserves
tier own individuality in working. No one is more fully acquainted
with this peculiarity than a relief operator whose duty it is to
relieve one telephonist after another for short periods at a time.
One board seems to be full of impatient people who insist on banging
the switchhook up and down while waiting for attention, while
another position seems to require no effort at all, although it may
be a far busier section as regards traffic.

Is it really narrow and dull to deal daily with such a large
variety of persons ? It is true we do not see those with whom wo
work in actual life, but have wo not continually a series of mental
pictures passing before our eyes ? Can anyone possibly answer
a call from a subscriber without any idea whatever of tho person
speaking ? Does not the telephonist know at once by the voice
whether the individual addressed is a man, woman, small boy or
servant girl ? More than this does the voice convey to an observant
operator. It portrays the character and surroundings of the
speaker. The tone of voice of a lady asking for a number from her
private house differs greatly from that of an irate business man
speaking from a noisy room in a great warehouse. One can some-
times even get in touch with the situation of the subscriber's office.
The sounds of motors and other traffic passing by reveals a place
in a main thoroughfare somewhere or other.

In the same way must the voice of the telephone guide make
an impression on those with whom she deals. The woman with
the gruff, impatient voice never makes a successful operator, how-
ever good her intentions may be, simply because her voice is her
only means of coming in contact with her subscribers. The longer
one remains in the Service the more one feels convinced of this
very important fact.

It is well known that operators like to have their own sections,
and it is not to be wondered at that, after a time, each telephonist
has certain numbers on her board to which she devotes more
attention than others, in spite of the fact that she is supposed to
answer all calls in rotation. Experience and observation lead the
guide to the most troublesome points in the traffic, and she allows
these danger signals to become part and parcel of her life, and
instinctively reserves the right to deal with them herself, however
proficient may be the telephonists sitting on either side of her.

This action rather shows her self-confidence and tact than any
disregard of rules and regulations, and should be treated as so doing.
It proves that the worker is intelligent and far-seeing and knows
and understands her subscribers better than any higher official
can ever do, simply because she deals personally with them. It
would be a great boon to the staff to be allowed to use a little
common sense now and then instead of being so tied down by rules
which are often the outcome of observation only. Practical
experience is worth far more than the latter because there are
always little hindrances that can only be discovered in the actual
working.

We are not often favoured with the public opinion of the
telephone operator, but a chance remark passed by a subscriber
some time ago made such an impression on me that I venture to
quote it. On his being advised in the authorised fashion, to replace
his receiver to enable the unknown " cut off " subscriber to come
through to him again, he remarked, " I daresay you would be
a nice girl, but you are so tied up with a bundle of pink tape that
I can't make out who or what you are." Must the present
mechanical way of working be carried out to such an extent that
we are even to forfeit the credit of being human ?

The work of a telephonist does not terminate with business
life only, but penetrates the homes and happiness of the public
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to a very great degree. So many people make a practice nowadays,
particularly in bad weather, of shopping and ringing up their friends
that they would consider life impossible without the telephone,
and I feel convinced that if the public were only aware how in-
expensive it is to telephone to places a great distance away, it
would become still further indispensable. Perhaps the greatest
advantage people have is that of being able to get into communica-
tion by means of the guide at any hour of the day or night. The
recent air raids have surely been sufficient proof of our proficiency
and reliability. We might almost say that there is not a single
national, local or political event that takes place without the
invisible aid of the telephonist.

It is interesting to picture operators of other lands all doing
the same work but speaking different tongues, dressed in different
costumes and being placed in widely different surroundings, yet
all working with tho same idea, to guide the universe.

No doubt each country does its best to enable its guides to
carry out the work to the best advantage, and one of the most
important items would be the apparatus. It stands to reason
that it should be up to date and kept in good repair before anything
like efficiency can be, expected. No one more fully realises this
fact than the telephonist herself, and I think she should be informed
by the Department and, allowed a free discussion before any
so-called improvements take place in her exchange. Manv things
that sound all very well in theory are not of much use in practice
and the operator finds herself sometimes inconvenienced instead
of assisted in her work. How can one possibly operate with a
satisfied mind when the order wires and junctions are all arranged
anyhow, and the concentrated boards with a dozen trunk lines on
them only have seven or eight pairs of cords attached to them ?
One longs for the termination of the war when, it is hoped, these
things can be attended to, for as long as we work at a disadvantage
there will be considerable financial loss to the Department through
the unnecessary cancellation of delayed calls that could have
otherwise been effected.

It is a regrettable fact that even in cases where an operator
can herself remove difficulties, or further improvements, she is
not permitted to do so. It would, I am sure, make her life far
more worth living, were she allowed to become a personal instead
of a mechanical factor in the Telephone Service.

Sufficient has doubtless been said already about the vastness
of telephony, but not until the operator receives every encourage-
ment and consideration will she successfully guide the universe,
however hard she may strive to give satisfaction.

[Miss Baldwin is evidently under a misapprehension regarding
the attitude of the higher administrative officials towards
suggestions by the operating staff. We feel sure that sug-
gestions are welcomed, as they ought to be.—ED., " T. & T. J."]

THE LONDON EXPLOSION.

BY MATILDA M. YOUNG.

THE recent explosion at a munitions factory near London
was probably the cause of a bigger " report " than any yet experi-
enced, even in official circles. Having the fortune to have been
on duty at the telephone exchange nearest the scene of the disaster,
I have thought that a few notes on the occurrence might be found
interesting.

The shock of the explosion was such that the exchange building
seemed to .actually sway to such an extent as to convey to one
the idea of an earthquake. It is of no use to sav that the telephone
staff was cool and collected, they were scared, and scared badly.
To add to the grimness, the glass roof was illuminated by a blaze
of fire which lasted for several seconds, accompanied by a weird
hissing noise as though the overhead wires were fusing.

Fortunately for the service, the normal habit of appealing
to the supervisor is so ingrained, that even at times of horror such
as this, it was to the supervisor that the staff turned. The super-
visor's side of the story is best told in her own words : " All I

could see was a whole lot of white faces looking at me, and all I
could think of was that I must say or do something. I immediately
called out ' It's all right, girls, it's only an explosion ; it isn't in
our building." " The supervisor was guessing some, but her
surmise served its purpose, and as the telephonists once more faced
the switchboards, there was no more time for worry. It looked
as though every subscriber on the exchange was calling, and for
nearly two minutes the speaking was off, probably owing to the
large drop in the battery voltage, as the result of the load so suddenly
thrown upon it.

It was a hopeless task to deal with every caller for the moment,
and the new emergency system, as to the subscribers who had
to be answered first, was of great value to the staff.

The telephonists who happened to be in the neighbourhood
quickly came to the exchange and assisted with the rush. One
telephonist was actually able to appreciate the artistic effect of
the different coloured calling lamps all glowing together, but it
might be noted that it was an hour later before she realised that
she had not taken her coat off, but was still operating in her outdoor
attire.

The traffic pressure was doubtless one of the factors that
prevented the staff from giving way, either to fear or emotion,
and it is with some satisfaction, and not a little congratulation,
that the fact is recorded that no officer was compelled to cease
work for even a minute owing to nervous breakdown.

A word of praise, in fact, several words are clue to the night
staff who were suddenly faced with such unaccustomed conditions
on their arrival to duty. To those of them who were telephonists
prior to their marriage, it must have seemed quite like the old-time
busy hour over again. Their arrival was more than welcome, for
an hour of operating under such conditions as then existed, and at
the end of a long day in addition, takes a large amount of vitality-
out of a telephonist, and the rest was well earned.

This incident will live long in the memory of the telephonists
who were actually on duty at the time of the explosion.

"COIN BOX COLLECTIONS SELDOM AGREE
WITH EXCHANGE RECORDS."

(Auditor's Memo.)

Just a word about coin box recording,
A worry that's aged me by years,
The chief clerk rich satire affording
And the fee clerks all driven to tears.
Discrepancies ever recurring,
The tickets won't match with the cash,
The sheets I am ever referring
To the P.M.'s with vigour and dash.
I've made checks with box automatic
And prowled around kiosks, and when
The collector was not too erratic,
The pence and the meter were ten.
Sometimes there are twenty pence missing,
At others the tickets are short,
'• Valued sheets " then go fluttering and hissing
Like yacht sails from starboard to port.
They are scanned with a rush to discover
Who it is that has made such a hash.
Do telephonists lazily cover
Bad figures with wrong codes that clash ?
Does the night operator when sorting
Each group in a neat little pile,
To save him the fag of reporting,
Light his pipe with the tickets meanwhile ?
Is the meter recording left-handed,
Or do callers put three pennies in
When no more than two are demanded '!
Please tell me, and save me from sin.
There is at H.O. an official,
Who has given this subject much time,
To him I indite this epistle,
And hope he will send me a line.

S. J. P. (Preston).
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CORRESPONDENCE.

PHONOGRAMS AXD TELEPHONE-TELEGRAMS ; TIME VALUES
AND LOADS.

TO THE EDITOR OF THE '" TELEGRAPH A.N'D TELEPHONE JOUKNAL.''

IN response to J. K. C.'s letter in the February issue of the JOURNAL
I wish to state at the outset that my figures were obtained at Maidstone
and Chatham phonogram rooms, these being in the Canterbury telephone
district to which I am temporarily attached. Although the investigation
was of necessity a more or less casual one, I shall try to satisfy J. E. C.'s
desire for further information.

The Maidstone Exchange has 400 lines and Chatham COO and these are
centres of districts served by a number of smaller exchanges and sub-offices.
Nobody would look for ideal results at such small centres as these, but as
places of this size arc far more numerous than the very large ones usually
chosen for investigation purposes, it is well not to exclude them from our
calculations.

At Chatham the trunk and local exchanges are combined, but at Maid-
stone they are separate and the sub-offices, which are combined telegraph
and call-offices, i.e., '' joint " call offices, are all terminated at local exchanges.
I have never yet come across a " joint " call office that was not terminated
at either a local or a combined local and trunk exchange.

As the phonogram rooms adjoin the instrument rooms, access is easy,
and practically no time is lost in the transit of written messages from one
room to the other.

Yes, there is a circuit which is reached via two local exchanges, and
the use of a junction is involved.

It would have been absurd specially to select telephonists for such an
occasion, so the staff were taken as a whole. There was therefore nothing
in the nature of a speed test.

A total of 100 confirmatory copies were despatched, and these together
with the sorting and checking of all the telegrams occupied a telephonist
approximately one and a quarter hours at each place, this, of course, being
equivalent to the two and a half hours previously stated. It should, however,
be mentioned that some envelopes were prepared by the telephonists during
the lulls which occurred at intervals throughout the day.

The delay during tho busiest hour was approximately ten minutes.
A day's 'traffic is represented by the 483 messages referred to. This

was handled direct by telephonists without the intervention of a separate
telephonist at a '' concentrator " or " distribution " board.

There were no difficulties worth mentioning. Consequently the output
was practically unaffected by any. As might be expected there were no
foreign telegrams, so difficulties from this som'ce were entirely absent.
L'nusual circulation due to weekly half-holidays at sub-offices is so slight
as to be negligible, and the areas are not sufficiently complicated to create
circulation difficulties for the telephonists. Whatever the experience may
be at Ipswich, the plain fact remains that subscribers in this district do not
demand much, information as regards charges, destinations, probable time
of delivery. &c., so that loss of time from these sources is small. The
preparation or use of address lists have not been found to present any appre-
ciable difficulty. As a general rule telephonists recognise at sight the names
of subscribers who have agreed to receive their telegrams by telephone, but
when in doubt and too busy to verify a particular case, they are not above
" risking it " and delivering the message telephonically, refusals very rarely
being received. Not strictly in accordance with rules perhaps, but the
message, has been disposed of, and that is where the telephonist shows her
commercial instinct.

i stated that one telephonist has been known to dispose of 30 messages
in an hour. Such a smart performance 1 confess has never been witnessed
by me. but I am assured it was clone by a telephonist who happened for
the greater part of an hour to be working under favourable conditions, i.e.,
on a direct sub-office circuit terminated in the phonogram room with prac-
tically no switching operations necessary. If the messages were short, as
they frequently are, and came in quick succession I see no reason to doubt
the' performance, though, as previously pointed out, it was exceptional.
J. E. C. will no doubt agree that the number of messages that can be handled
depends largely upon the class of circuit, the nature of the traffic, and whether
there is a skilled operator or a dull subscriber at the other end. The possi-
bilities of variations in results under different conditions are therefore great.

The 22 messages per telephonist in the busiest hour which I mentioned
as a fair average load may appear idealistic to J. E. C., but when I say that
some independent results obtained by colleagues in other parts of the country
which have recently come to my notice, approximate closely to my own,
he will see that the'practical and the ideal are not as far apart as the poles.

As the record was quite representative of the average day I do not think
a week's record would produce materially different results.

Perhaps on some future occasion J. E. C. will state exactly how, when
the work on telegraphic instruments was averaged in conjunction with
telephone-telegrams, the telephone work prejudiced the rate of working.
My curiosity may be pardoned because I recall an instance where a similar
allegation was made—in connexion with a record taken just after a very
heavy gale when a great many local and junction telephone lines were down.
I venture to say that J. E. C. would not have to look far to discover instances
where the telegraph rate of working was improved by its association with
the telephone.

I agree that the present traffic and conditions being abnormal, any
return of work is to a certain extent speculative, but opinion as to the proper

load for a phonogram telephonist is still more speculative, and as soon as
this speculation is reduced to something like certainty considerable economy
in staff will be effected.

G. D. BATEMAN
(Assistant Traffic Superintendent).

Canterbury, February, 1917.

PERSONALIA.
LONDON TRAFFIC STAFF.

Transfers—
Miss M. POWER, Assistant Supervisor, Class II. has been transferred

from Hampstead to Gerrard Exchange.
Miss M. 31. YOUNG, of London Wall Exchange, was presented with a

gold wrist-watch on the occasion of her transfer to East Exchange as an
Assistant Supervisor, Class II, on probation.

Miss F. A. STEVENS, a telephonist of Putney Exchange, has been trans-
ferred to Pacldington.

Miss W. JOHNSON, a telephonist of London Wall Exchange, has been
transferred to G.P.O. North as a typist.
Resignations—

Miss F. M. COOMBS, Assistant Supervisor, Class II, of Battersea Exchange,
has resigned on account of her marriage. She was presented by the staff
with a silver cake basket.

Miss W. E. WALTON, a telephonist of Hampstead Exchange, was pre-
sented with a cruet and carvers on the occasion of her resignation with a
view to marriage.

Miss F. M. MALE, of City Exchange, has resigned on account of marriage.
Miss A. E. M. FLOOD, of City, was presented with a silver cake basket

and other useful gifts on leaving the Service to be married.
Miss DOROTHY H. COLLAR, of London Wall Exchange, has resigned

to be married and was presented with cutlery, a salad bowl and carvers.
Miss LILIAN M. GOODACRE, of London Wall Exchange, has resigned to

be married and was presented with a case of silver teaspoons and sugar
tongs from her colleagues on the clerical staff, and as she is travelling to
Ireland she was given the money with which to buy a dinner service by the
Exchange staff.

Miss MARION F. MUSGRAVE, of London Wall Exchange, has resigned
on account of her approaching marriage and was presented with a tea service
and glass ware from the staff, and afternoon tea knives from the telephonists
in her section.

Miss CLARK, of Hornsey Exchange, has resigned in view of her approaching
marriage and was presented with a cake basket and numerous other gifts.

Miss E. K. BALI.ARD, of Paddington Exchange, has resigned on account
of her marriage and was presented with a dinner service.

Miss MAY ANDERSON, of Wimbledon Exchange, has resigned and was
presented by her colleagues with a fountain pen.

Miss MADGE ROLT, of Wimbledon Exchange, has resigned and was
presented with a handbag.

Miss L. H. PRIEH, of Putney Exchange, has resigned in view of her
approaching marriage and was presented by the staff with a silver cake
basket, tea strainer and bread fork.

Miss EDITH M. BANFIELD, of the Trunk Exchange, has resigned on
account of marriage and was presented by her colleagues with a silver tea
service and other useful presents.

Miss GRACE E. FOREMAN was the recipient of several useful presents
on the occasion of her resignation from the Trunk Exchange on account
of her approaching marriage.

Miss M. L. HITCHCOCK, of Mayfair Exchange, has resigned in view of
her approaching marriage and was presented with a silver cake basket,
epergne and other useful gifts.

Miss ETHEL RUSSELL, of Museum Exchange, has resigned on account
of marriage and was presented by her colleagues with a silver cake basket
and other gifts.

Miss BETTS, of Bromley Exchange, has resigned and was presented with
a breakfast service by the staff.

Miss VIOLET DOROTHY BALL, of Holborn Exchange, has resigned on
account of her approaching marriage and was presented with a dozen table
knives and several other gifts.

Miss E. E. FRENCH, a telephonist of Harrow Exchange, has resigned
and was presented with a gold brooch by her fellow colleagues.

PROVINCIAL STAFF.
On resigning her post as Female Clerical Assistant in the District Manager's

Office (telephones), Canterbury, Miss M. PICKERING was presented by the
staff with a sviede handbag.

Miss A. H. WOOD, Supervising Female Clerical Assistant in the fees
section of the District Manager's Office, Canterbury, has retired after
Hi years' service, to be, married. She was presented by the combined staff,
in the other sections of the District Office with an electro-plated cake stand.
The staff in Miss WTood's own particular section also presented her with a
biscuit barrel.

Miss SNOW, Telephonist, Hanley, has been transferred to Shrewsbury
as Ope,rator-in-Charge with Supervising allowance.

Miss LEES, Telephonist, Hanley Central Exchange. Promoted to
Telephonist with Supervising allowance.

Miss MUSKETT, Telephonist, Northwich, has resigned.

Printed by A. P. BLTJNDELI,, TAYLOR & Co., 171-173, Upper lhames Street, London, E.C., and published by the EDITING COMMITTEE
(JOHN LEE and J. W. WISSENDEN), General Post Office North, London, E.C.
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WHERE TO STAY.
The attention of our Readers is directed to the following

list of Boarding and Apartment Houses.

C1 ASTBOURNE. — " Polytechnic " Boarding House. Recommended
-L^ by " Polytechnic," Regent St. , since 1 894. A comfortable holiday home.
Liberal table. Terms from i!5s. w'kly. — Mrs. Edwards, 109-1 ll.Tideswell Rd.

PASTBOURNE.— Rev. U, (..'. Gillie and Rev. E. W.
-L^ recommend 3 & 4, Queen's G.irdens. Board residence.
Halcoiiiesjoverlooking sea. Minute from Grand Parade and Pier.
io 42s. weekly. — Missi s Yelland & Galway.

Moore
Restful.
25s. tid.

NORTH WALES.— Few Paying Guests received
J- in Christian hoius. Quiet, restful, comfortable. Good cooking.
Bracing, sunny, sea arid mountain air. Terms moderate. — Misses Beeby^tt
Lacey, "Rockdene. "

QWANAGE.— The Highcliffe Private Hotel and Pension. TJn-
^J rivalled position on sea-front. Near Golf Links. Excellent cuisine.
Inclusive terms. — Telephone : 47 Swaii'ige. Mrs. Hooke, Proprietress.

"VISITORS TO LONDON."

TRANTER'S TEMPERANCE HOTEL,
6, 7, 8 & 9, Bridgewater Square, Barbican, E.C.

MOST CENTRAL FOE BUSINESS OR PLEASURE.
2 minutes' walk from Aldersgate Street Railway Station; 7 minutes' walk
from St. Paul's Cathedral and G.P.O. Very convenient for Shopping Centres,
Amusements, and all Places of Interest. Terms : Bedroom, Breakfast, and
Attendance, from 4s. Other meals optional. Tea, from Is. to Is. 9d. Electric
Light. Night Porter. Established 1859. Telegrams: " Healthiest, London."
'Phone: Central 959. Write for " How to Spend a Week in London," with
Tariff and Testimonials Free. Quiet, Home-like:, and Comfortable. This
Old-established Hotel is again under the Management of

G. T. S. TRANTER, Proprietor.

H A S T I N G S
A SPRING RESORT.

HOLIDAY HOME for LADIES
For Particulars and Terms apply to the Hon. Sec. :

Mr. THOS. HUME.
The Sunday School Union,

56, Old Bailey, London, B.C.

'Wales & McCulloch
c~7/l^*—£: r.f^r -*~ (I. JK J) C-7ZLrcB_:<..v£ -2T,/_.'..,/•*.. *5B1

A Real Boon to the Busy Housewife
THE

NEW RUSTLESS
CUTLERY.
Knives made of t l i is special rustless
steel never rust, not even under
Ihe influence of powerful aeids.
Nothing wears away ordinary
knives so quickly as
constant cleaning, but
Kustless Cutlery does
not require clean-
ing and is thns
practically
everlasting.

Makes a
Charming

and Useful
Wedding Gift

Not only is this
British Rustless Cutlery

labour-saving and lasting,
but it is also economical,

for it can be bought for nearly
(lie same price, as ordinary

knives. It therefore makes a
special appeal to the t h r i f t y at the

present time.

Per half do z
Fine-grained Imitation Ivory Handles,

Table Knives 176
Do. Do. Cheese „ 15,-

1'iue Quality Iteal Ivory Handles,
Table Knives £1 10 0

Do. Do. Cheese „ £ 1 3 6

f- Other patterns'in stock. SEND FOR ILLUSTRATED PRICE LIST

Special Terms to all Postal Employees.

L20.LUDGATEHILL:
Near St. Paul's]Cathedral. SON DOS 56. CHEAPS IDE.

Next Bow Church. •

r
OPEN AN ACCOUNT

at CRICHTONS. You can
purchase your immediate
needs and pay a small sum
monthly out of your salary
—money you will never miss.

Send for The Mode Book.
48 pages of charming and
up-to-date styles in

Coats and Skirts, Coat Frocks,
Furs, Blouses and Dresses,
Underwear, Raincoats and
Macs, Shoes, Trunks, &c.

All supplied on our strictly
private and confidential
"Times" System from 5/-
m o n t h l y . K n o w n a n d
recommended everywhere.

Special Terms to
Telephone and P.O. Staff.

Send for the Mode Book—posted
quite privately.

CRICHTONS' Ltd.
Ladies'Tailors, Furriers and Outfitters,

14 Crichton House, Devonshire Sq., City,
(One minute from Liverpool Street Station). E.C.
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NEW PUBLICATIONS OF

THE WIRELESS PRESS LTD.
MARCONI HOUSE, STRAND, LONDON. W.C.

NK\V EDITION of

The Elementary Principles of Wireless
Telegraphy

PART I.

By R. D. BANG AY.

Thoroughly revised, many new Diagrams, and 18 addit ional
pages added.

Price 1/6. By Post 1/9.

The Calculation and Measurement of
Inductance and Capacity

By W. H. NOTTAGE, B.Sc.

128 pages. Many Illustrations and Diagrams.
Price 2/6. By Post 2/9.

The Wireless Pocket. Book and Diary
Leather Pocket Book with Diary and specially ruled pages for

Operators' Notes.
Price 2/6. By Post 2/9.

For Buy

ELECTRICITY
and read it carefully.

It contains important serials of
direct interest to all employees
in the Engineering branch of the

P.O. Telegraphs and Telephones.

5!

EVERY FRIDflY,
OF ALL BOOKSTALLS AND 'NEWSAGENTS.

Publishers:

S. RENTELL & eO., LTD.
36, MAIDEN LANE, STRAND, LONDON.

The Handmaidens
of Progress
are knowledge and culture. Fit yourself for the next step,
and those beyond, in your avocation by developing those
talents which help along your chances of progress. Develop
your personality, widen your vocabulary, increase your
general knowledge, cultivate the niceties of speech and
writing. All these things make for success in life, not only
by the advancement they bring but also the lead they give
their possessor in social circles.

The following books are splendid helps to achievement.
All or any will be sent free on approval, and payment can
be made by half-crown monthly instalments.

1 Talks on Talking. Prof. G. Kleiser. This now and excellent
book aims at unfolding the secrets of natural < ultured
conversation ; a, friend of true faithfulness to the con-
versationalist in leisured social hours, a, very present
help in teaching crisp business stvla Nineteen chapters 3 6

2 English Grammar Simplified: Its study made Easy. For
quick reference and authoritative decision, this book's
remarkable simplicity of language and its plain common
sense will win j>dnii!'atinn and command respect... ... 3 6

3 Conversation: Whit (o Say and Ho.v to Sav it. How
to cultivate self-possession and bright conversation.
Shov, s ho'.v the tactfnj talk which succeeds in a drawing-
room Mill also give a m-in a subtle po.ier in business 4 0

4 Languages. French, Italian, Spanish, German. Marvellous
common sense method. Ten minute lessons. Efficient
fluency in ten weeks. Oriaimlly £5 5s. State language.
Offered at. . ... ... ' ... 16 0

5 A fo:v soiled sets 10 0
6 Perseverance. How to acquire or strengthen this splendid

asset in liie Hv H. Besser ... ... ... ... 3 0
7 How to Develop Power and Personality. Helps you to

attain the Personality that wins, compels and succeeds
net 5 0

8 T he New Desk Standard Dictionary. A comprehensive abridg-
ment, specially suited for office and study, of the famous
Standard Dictionary of the English Language. Magnifi-
cently illustrated, with 1,200 pictures, diagrams and
maps. There are 80,000 defined words and terms,
6,000 graded synonyms, full tables of antonyms,
prepositions, etc. ... ... ... ... ... net

9
10

11

12

13

14

Leather gilt ... ... ... ... ... ... ... 21
Comprehensive Standard Dictionary, a smaller edition.

Demy Svo. 533 pp.
Concise Standard Dictionary. Ifimo. 480 pp 2 6

„ „ „ in leather ... ... ... 4 0
Assimilative Memory: The Key to a Perfect Memory.

By Prof. Alphonse A. Loisette. An Analytical and
easily acquired System for Memorising by Nature's
Own Method. Invaluable for Speakers and Students.
Originally £5 tin. Svo. 170 pp. . ... ... net 10 6

Opportunities. Ho A- to make the most of your life ; how-
to recognise and seize opportunities. A powerful
helper to progress. By L. Charley ... ... ... 3 0

Timidity. What it is and how to overcome it. A fine
tonic to character development ... ... ... 3 0

Send Two Stamps for new book, "WARWORDS,"
32 pp., all about the War. Profusely illustrated.

FORM FOR GRATIS EXAMINATION.

Messrs. FUNH^& WAGNALLS COMPANY,
134, Salisbury Square, London, E.C.

GENTLEMEN,—Please forward to me, carriage paid, the books
numbered as follows
If approved I agree tc. pay you 2s. 6d. within eight days, and
2s. 6d. each successive month until the total amount for books
ordered is paid. Otherwise I will return books within three
days. Postage extra in all cases.

NAME

ADDRESS ,

DATE. T.T.J.

Please mention "TELEGRAPH AND TELEPHONE JOURNAL" when replying to Advertisements.
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THE STRUGGLE.*

BY H. G. CORNER.

THE struggle referred to in the title of my paper is the great
struggle now going on throughout the hitherto civilised world
which affects us all without exception, so closely, so intimately.
iVo discussions which are going on now can avoid it and we in our
society have heard a good deal about how it affects our Service.
But hitherto we have spoken of it only as it affects what I may call
the mechanical or business side of the Service, and it has struck
me in listening to various debates that there is another and really
far more important way in which it touches us, and that is in its
human or vital aspect. It touches us I mean not only individually
—that of course it is not for me to talk about—but, as a staff, in
a very personal way, a way in which it touches the whole of the
community and may therefore be thought not to be appropriate
to the discussions of this society. But I think that if we can look
at it from this wide point of view for a few minutes it might be
not only very interesting but very useful. And there are broadly
two ways in which we can consider it : first, as to how we as a
staff have entered into it; secondly, how it does and will react
upon us, upon our whole system and the administration of that
system—mainly in the future. My paper will, therefore, be divided
into two quite distinct parts as it deals with these two aspects of
the catastrophic events in the midst of which we are moving.

First then as to how the staff have entered into it. And
here let me say that I believe no body of men and women have
cast themselves into the struggle more wholeheartedly, with more
energy and self-sacrifice than the- staff of the London Telephone
Service. What it has given in lives, in energy, in care and in
money cannot be calculated, but to give you some idea of the part
it has played I have assembled a few facts and figures as illus-
trations. And first as to the great sacrifice. Out of a total male
staff of military age which numbered about 1,100, 877 enlisted.
The rest I need sacrcely say were nearly all medically unfit.
Twenty-seven of those who joined obtained commissions. Of
the total number, 40 have already laid down their lives (in some
cases there is still a faint hope for they have only been reported
as missing—and eleven are prisoners of war. Our men have gained
their share of distinctions, for they can show one Military Cross,
one Croix de Guerre, four D.C.M.'s, five Military Medals and fourteen
have been mentioned in despatches.

To come next to the question of money. The first cause
to enlist the sympathy of our staff was the Post Office Belief Fund,

'• A paper read before the London Telephonists' Society on Jan. 16, 1917,

and I find that their last year's subscriptions to this fund reached
the splendid total of £2,506 10s. 4d!.

Perhaps even more satisfactory is the response made to the
country's appeal for saving. A War Savings Association was
formed in June last and up to date the total amount invested
reached £6,284 9s. 6d. This amount is of course in addition to any
sums which may have been invested by members of the staff in
their individual capacity.

The other war activities of the London Telephone Service
staff are amazing in their extent and variety, so much so that
it is impossible to give you any complete list of them, but I am
indebted to Miss Fairburn for the following notes which she has
laboriously compiled from the great mass of material which we
had to draw upon.

Another good cause which is receiving widespread and general
support in this Department is Queen Mary's Needlework Guild,
two branches of which have been formed, one amongst the Con-
trollers' Office staff and one amongst the staff of the exchanges.
The Office branch of the Guild was started in August last, and up
to Dec. 31 the total amount subscribed was £69 14s. 5|d. In
addition to this, a concert was held which realised the sum of £28 5s.,
so that nearly £100 has been raised during the five months of the
existence of the branch. With the money subscribed materials
have been bought, and 693 articles for hospital use have been
made and despatched to the Guild headquarters.

Detailed particulars as to the amount subscribed by the
exchange staff to the Guild were not readily obtainable, but the
total reached by the Controller's Office branch must no doubt,
be multiplied many times in order to arrive at the correct figure.

A collection was made before Christmas in 1915 and 1916 with
the object of sending a parcel for Christmas to even' member of
the L.T.S. staff on active service. The appeals met with a good
response on both occasions. In 1915 the sum of £233 8s. 8rf. was
collected and parcels were despatched. In 1916 the amount
raised was £153 12s. lOrf. and the parcels sent numbered.

A general collection was organised in all the exchanges in
aid of the British Women's Star and Garter Hospital for Disabled
Soldiers. This was taken up with great enthusiasm, and by meane
of sales of work, garden fetes, &c., the collection was augmented
so that the splendid total of £601 10s. was raised.

Besides these large and organised collections, subscriptions
have been raised for a large variety of causes, of which the following
are the chief :—

Belgian Refugees' Fund.
Prince of Wales's Fund.
French and Belgian Post Office Relief Funds,
Serbian Relief Fund,
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Red Cross.
Blue Cross.
St. John's Ambulance Association.
St. Dunstan's Hostel for Blinded Soldiery.
Lady Jellicoe's Fund.
Deep Sea Fisheries.
British and Foreign Sailors' Society.
Y.M.C.A. Huts and Canteens.
Y.W.C.A. Canteens for Girl Munition Workers.
Various Xewspaper Funds.
Norfolk Relief Fund.
Roll of Honour Fund.
Nurse Cavell Memorial Fund.
Special Appeal for Wounded after the big advance.

Funds for the supply of various articles for use at the front,
such as

Periscopes.
Respirators.
('hloroform.
Footballs.
Mouth Organs.
Shaving Kits, &c.. &c.

Systematic weekly collections have been made in a number
of instances, and though the total subscribed to these various
funds cannot be given, it would be quite safe to say that they
would amount to at least £250.

But in addition to all this, a far larger amount of money has
been expended in a variety of ways upon gifts in kind which have
been sent far and wide, and which represent, besides their money
value, much time and thought, hard work and ingenuity. A very
great deal of needlework has been done and large numbers of war
garments and hospital requisites have been made and despatched.
It is impossible to enumerate all the activities in which our inde-
fatigable operating staff have been engaged, and moreover, it
must be forne in mind that all the work here spoken of has been
done by the exchange staff as a body, and no note is made of the
individual work and interests of the staff apart from the exchange.
The following will give some idea of the various objects which call
forth the sympathetic interest and help of the telephone staff:—

Large parcels of hospital requisites of all kinds, for the most
part consisting of articles made by the staff, have been .sent to the
Red Cross Society in Malta, to Mrs. Hobhouse for the Post Office
Hospital, to Queen Mary's Needlework Guild and also direct to
numerous hospitals, central or local.

Garments have been made and given to
Belgian Refugee Committees.
Dependents of Post Office servants on active service.
Widows and orphans of Post Office servants killed in action,

and in the early days of the war, to Queen Mary's Needlework
Guild for those in necessitous circumstances due to the outbreak
of war.

The men, on active service have not been forgotten and parcels
containing woollen comforts, sweets, cigarettes, pipes, tobacco,
books, &c., have been despatched in large numbers to individuals
and to organisations both for the Arm}7 and the Navy. A special
feature of this branch of the activities of the exchange staff is the
kindly personal interest taken in members of the Night Operating
and Engineering staff now serving with the Colours, and many
exchanges have kept their representatives at the front well supplied
with comforts all of kinds.

In addition to this a warm interest has been taken in the
families of the men, particularly in those cases where the father
has laid down his life at the front, and many gifts of clothing,
food, toys, coal and even, in one instance where the widow's health
was impaired, four bottles of cod liver oil have' found their way
to,these homes.

The exchanges in the Carter Lane building have looked after
the creature comforts of the men of the National Reserve who guard
the building, and other members of the National Reserve guarding

the railway lines have been supplied by several exchanges with
sun shields made by the staff.

Needless to say. the Prisoners of War in Germany have not
been forgotten and parcels have been sent to Miss Loch, the Lady
Superintendent of the Money Order Department, who undertook
to forward them to the proper quarter.

Then the hospitals have been generously supplied with all
kinds of luxuries :—

Fruit.
Flowers.
New Laid Kggs.
Sweets.
('ake,
Jam made by the staff.
Cigarettes and tobacco.
Books and magazines.
Wheeled chairs.
A gramophone and records (from Central Exchange)

and many other articles too numerous to mention.
In very many instances, men from the hospitals have been

entertained to tea, or to supper, to garden parties, matinees, sports
and in other ways, and the entertaining seems to have been done
on the grand scale in some cases, with taxi-cabs to convey as many
as 40 or 50 wounded men from the hospital and back again.

In order to find money for these entertainments and also in
aid of the various good causes mentioned in the earlier part of
this account, the exchange staff have, orgainised numerous sales
of work, concerts, socials, whist drives, hockey matches, &c., by
means of which large sums of money have been raised, and smaller
efforts have been made by means of bran tubs, the sale of home-
made sweets, mascots, &c.

Egg days, pound days and cigarettes days have been held,
and have resulted in large collections.

All this represents a tremendous amount of hard work,
enthusiasm and ingenuity, and where everyone has done so much
it is difficult to pick out a few for special mention. But there are
one or two instances to which 1 may perhaps be permitted to call
attention, as the results achieved are so exceptionally good, and
the means of obtaining them so well contrived.
Germrd Exchange.—£135 raised for the Star and Garter Hospital

Fund by sale of work and collection.
Over 1,200 articles made and sent to Mrs. Hobhouse for

the fitting up of the P.O. Hospital.
London Wall.—£15 raised by a farthing fund and spent on luxuries

for soldiers at the front.
(.'«/;/. —Central and trunk staff Christmas dinner abandoned and

£75 devoted to parcels for L.T.S. staff on active service as a
result.

Avenue.- -£50 by sale of work and collection for Star and Garter
Hospital.

£24 by sale of work for tea for wounded soldiers.
Paddington.—£44 by garden fete and collection for Star and Garter

Hospital.
Victoria.—£70 by sale of work and collection for Star and Garter

Hospital.
Trunk.— £70 10s. for Star and Garter Hospital.

Waltliamstow (a small exchange).—Ten guineas raised by whist
drive for Lady Jellicoe's fund.

Tottenham.—Another small exchange have four times entertained
large parties of 50 to 70 wounded soldiers.

Staff of the Superintendent, Female Exchange Staff, have themselves
made 580 articles for the P.O. Relief Fund and the Star and
Garter Hospital.

Western Exchange evidently has a good concert party and seventeen
concerts have been given at various hospitals and camps,
irrespective of the occasions on which wounded soldiers have
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been entertained as invited guests, and at each place gifts
of fruit, sweets or cigarettes have been distributed to the
audience.

Pilrley.—At this small exchange a needlework exhibition was
held before Christmas in 1914 and 1915, and on the first
occasion 220 garments and toys made or collected by the
staff, and on the second occasion 180 such articles were dis-
tributed amongst the poor of Islington.
So much for what I have called the way in which we as a

staff have entered into the struggle ; now a few words as to how
it seems to me it will react upon the Service, upon its system
and upon its administration.

This war is a struggle of ideas and I think it would be useful
to us as a society representing one of the most important of the
State industries to see how these ideas affect us as a staff, what
lessons we may learn from them and what, if any, hope we may
derive from a study of them.

I say it is a struggle of ideas. I mean by that the opposing
forces represent two distinct and in many respects antagonistic
principles alwavs existing and always opposed in all phases of
human life from the beginning of things.

Those of use who read the papers are not left in any doubt
as to what those ideas or principles are. Every paper and every
review has been full of discussions and countless books have been
written since the war began on these subjects. Put quite briefly
T think the two antagonistic principles may be said to be mechanism
and humanism or the highly organised and mechanically efficient
state with a rigidly disciplined people on the one hand against the
more or less unorganised and chaotic system of individual initiative
accompanied by free development on humanistic lines on the
other. I propose to discuss these principles under the three
categories : organisation, efficiency and discipline. Very familiar
words they are. Since the beginning of a telephone service I suppose
no three words have been more used, more written about and
more discussed. Perhaps I had better say the first two, organisation
and efficiency ; discipline we have not talked about so much though
it has been an ever-present thought with the administrators of the
telephone system.

(To be concluded.)

LONDON TELEPHONISTS' SOCIETY.
COLONEL A. M. OGILVIE, C.B., Second Secretary of the Post

Office and Director of Army Signals (Home Defence), honoured
the London Telephonists' Society by his presence at the final
meeting of the society for the current session which was held
on March 20 last. After presenting the prizes which had been
gained by members of the society, Colonel Ogilvie said that he had
a high opinion of the valuable work which societies, such as the
London Telephonists' Society, performed in promoting free dis-
cussion of the many problems affecting their daily work In
such a great public service as the Telephone Service, the greatest
good could only be achieved by all officers, whatever their rank,
making common endeavour to improve the efficiency of the service.

Colonel Ogilvie also said that the War Office had informed
the Postmaster-General that they proposed to employ women
telegraphists and telephonists from the Post Office at various
military stations in France, and that the Postmaster-General had
concurred in the proposal. Some details of the scheme were not
yet decided, and the number of women required was not yet
definitely settled, but the Postmaster-General felt sure that the
women of the Post Office would respond in large numbers to this
call on their service. He believed that when the conditions of
service were published they would be found to be satisfactory,
although he was confident that such considerations would not
in the least interfere with the desire of the women of the London
Telephone Service to take this opportunity of performing work
so closely associated with the success of the British Arms.

THE GRIEVANCES AND SENSITIVENESS OF
GERMAN OFFICIALS.

Bv W. H. GUNSTON

Blatter fiir Po«t mid Telegraphic., with which by now readers
will have some sort of familiarity, even if only at second hand, is
usually instructive, and the numbers for the last half-year are. I
think, no exception to the rule. Apart from the purely technical
articles, and those dealing with such subjects as the responsibility
of subcribers for damage to their instruments, History of the
Posts in Mecklenburg Strelitz, and so forth, there are two main
themes which are frequently handled in this latest series, viz.,
the grievous condition of German Postal officials—especially
iu the higher ranks—and criticisms and complaints of the iniquities
of the Allies. We learn, for instance, from an indignant article
011 the Ando-French '" Post robberies '' that between December
1915 and September 1916, 24,200 outward German letters and
16,800 inward German letters were victims of the postal depreda-
tions of the hostile sea-powers.

In another article " English and French Postal Journals
during the World-War " are reviewed. The French papers—La
France Postale, Le Professionel—are first dealt with. The latter,
it is complained, never uses the word " German," which seems
to have disappeared from its vocabulary, but always applies the
word " barbaric " in childish wrath to that people. What has
the postal world to do with war affairs ? the Blatter asks. Ne sutor
supra ere/Adam. It finds Les Annales des Pastes better. Here
reasonable people are met with whom the word L " German " does
not immediately throw into a fury. The TELEGRAPH AND T K L K -
PHONK JOURNAL, which was not started until after the commence-
ment of the war, does not seem to have come into its ken, but of
St. Martin's le Grand it says :

Like the Amiales in its form and contents, although serving more for
amusement, St. Martin's le Grand was before the \var a striking-written, well-
edited journal confined to actualities. During the war, however, it has
frequently left the path of objective discussion, to trench oil the domain of
polities and has been moved to join in the general cries of hate and revenge
to which we are accustomed in our enemies. We are not therefore surprised
when we find in a description of the travels of an English postal official sent
to Alexandra, the genial remark that there are naturally amongst Prussians
some who are better than others, but that the best are those who are dead.
In another place where the issue of the New Belgian postage stamps is dis
cussed, the reason for this action is given "that probably the 'Huns' had
stolen the bulk of the earlier issues." In reviewing the report of the Post-
master-General it is said, " It is a surprising result that in a war with a people
who have openly scouted the holiest obligations and duties of humanity
and have thus ensured that their name for all time shall be a standing example
of all that is common and contemptible, the World Postal Union and Hague
Conference can so use their influence as to lessen the sorrows of war. ' One
must be an Englishman to understand this, an Englishman with his own
peculiar strain of selfishness and hypocrisy. In a historical reveiw (Tsingtau
1914, Port Arthur 1!K)4) the author, who served in Turkey and later in China,
cannot refrain from bringing all sorts of hateful charges against the (lei-mans.
Certainly he praises Miiller the captain of the Kmdeit, especially his sporting
spirit, and says of him " Miiller was only playing the game,'' a recognition
with w h i c h our sea hero would hardly agree. The praise that he is " a right
good sort," which he graciously allows him, can hardly be accorded to the
author after his flowers of style, which are not one whit behind the well-known
expressions of the hostile daily press. One would expect from an official
with long experience in the foreign service a more highly developed spiritual
outlook. We wish to him and to his fellow-countrymen that they may
come to personal knowledge of that " yellow peril " to which he mockingly
refers at the conclusion, while he holds up the Japanese as a pattern to the
" Kaiser and his border of wild beasts."

But enough of these excerpts which we could multiply indefinitely.
They will suffice to show to what degree the war has coarsened men and
disturbed their sound judgment. We could refer to some very informative
articles and papers in this journal, e.g., " Continuation of the Series of
celebrated English Postmasters," and " Life of Sir Henniker Heaton," the
postal reformer. But we prefer not to do this journal this^honour until its
tone alters and reason is permitted to come into its rights."

All this is very edifying ; that " War has coarsened men and
disturbed their sound judgment " is very true, and expression has
been given to similar views in these pages, but we cannot hold
the Blatter altogether blameless in the matter. The Allies are
referred to by it as " Enemies and Enviers " with a tedious and
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unrefreshing regularity ; the English are termed " the Baralong
folk " and the " English Post-robbers " ; and if to animadvert
unfavourably on the character of the enemy is ultra crepidatii,
that journal frequently ventures in that direction. One is perforce
reminded of Satan reproving sin.

After giving the debate on the Postal Budget in full, an
.editorial comment deals with this subject, saying that it was
demonstrated in the debate that the position and prospects of
almost all official classes has been worsened by two years' postpone-
ment of the creation of new positions. On the other hand the
ever-increasing cost of living presses continually on them. In order
to improve the economic condition of the staff, the united parties
have put forward a common proposal, No. 283. This demands
extension of war assistance, introduction of war increases, and
increase of the pay of the unestablished. It requests further the
introduction of the remuneration proposals wrecked in 1912.

The withholding of the new positions for two years is said to
have deprived postal officials of about six million marks, while at
the same time a special war tax of corresponding amount was
laid upon them, which would have an injurious effect on many
during their whole lives It was hoped, if even only for the sake
of the officials in the field, that the improvements would have
taken effect in this year's budget.

The article goes into details of the grievances suffered by the
staff in the long waits for promotion, especially by the higher
officials (the subject of strong annual complaints in this journal
for many years past), and concludes :

"It is our united earnest wish that the Government will
give effect to the present motion of the Reichstag, and also include
the higher officials from henceforth in the increase of pay expressly
projected at this sitting. In our opinion this is the only possible
way radically to remedy the unfavourable conditions of pay of
the higher staff.

It is gratifying that the Secretary of State for the Post
Office assured several officials on May 19, upon a general request,
that an opportunity should be afforded them to lay their common
wishes before him orally for earnest discussion.

We speak the mind of all when we express the hope that the
Secretary will now introduce the new regulations, which certainly
must come within reasonable time, as they are necessary to free
us from our present condition. In his hand lies our fate."

These aspirations were doomed to disappointment for we
learn from later issues that though proposal No. 283 was accepted
unanimously by the Reichstag, unhappily the Government again
brought in its own proposals, and the lot of the higher officials
was not ameliorated.

It is interesting to note from an article on the " Commercial
Spirit," that also in Germany " actual or supposed mistakes in
the Administration, or in one of its branches, are often deduced
by the public to lack of ' the business spirit ' on the part of officials."
The writer discusses the difference between a national economic
point of view and a trader's point of view in administering public
services.

No 7 gives particulars of the pay of the New War Assistance.
The following payments were to be made from July 1 :—

(1) To established officials and under-officials.
(a) With a salary up to 2.-100 inks. (£120), unestablished

up to £135.
A & B C * D E

monthly.
Marks. .Marks. Marks.

I. Unmarried officials with no children
under fifteen years of ase ... S G 5

II. Officials with one child under
fifteen years of age ... ... 12 10 S

III. Officials with- two children under
fifteen years of age ... ... 14 12 10

IV. Officials with three children under
fifteen years of age ... ... 18 16 14

For each additional child under fifteen, 4 marks more.
(b) With salaries above £120 up to £150, unestablished up

to £165.

I. Unmarried officials with no children
under fifteen years of age

II. Officials with one child under
fifteen years of age

III. Officials with two children under
fifteen years of age

IV. Officials with three children under
fifteen years of ajje

A & B C & D E
monthly.

Marks. Marks. Marks.

0

10

13

0 0

10
Each additional child 3 marks more.

It is not stated to what A, B, C, D and E refer, but they relate
apparently to the locality and classification of the staff concerned.

Another strongly expressed article complains that the cost
of living in food alone has risen to 73—115 per cent, for families of
four heads, not to mention heat, light, washing, clothes and shoes,
and states that the economic position of the higher official is approach •
ing the unbearable. Numerous letters of complaint have been
received from correspondents, and the Government is pressingly
urged to afford satisfactory relief. The following issue announces
that a single payment to officials in receipt of a salary up to £225
(unestablished up to £240) will be made as follows : Unmarried £2 ;
married without children £3 ; with one child £4 10s. ; with two
children £6 ; with three children £7 10s. ; with four children £9 :
with five or more children £10. This is not unnaturally described
as quite inadequate and disappointing.

From amongst the incidental paragraphs we learn that over
36,000 women were employed on railways at July 1916.

In another number appears an article entitled " The Transfor-
mation of officials " which states that the type of official has changed
greatly during the last decades, a notable feature being continuance
of education after appointment. Their thirst for knowledge goes
far beyond their technical or official requirements. Universities
and high schools contain a high percentage of voluntary students
of the official classes. The official is a dual personality ; his
individual personality subjects itself willingly to the duties of his
service and to official requirements, his collective personality
fights bitterly for a new order of things and rights. The official
of to-day is a fighter, a patient but strenuous fighter, He is no
longer merely a passive but an active organ of the State.

It will be observed on the admissions of his own organ that his
patience is poorly rewarded. Even his enemies will not begrudge
him the day when his just demands, endorsed by his Parliament,
shall not be ridden over roughshod by his Government, as we
see them done under present conditions.

GUERNSEY TELEPHONE SYSTEM, 1910.
The accounts of the Guernsey States Telephone Department show a

profit of £396 after allowing for depreciation and redemption o{ sinking
fund. The number of subscribers' stations increased during 1916 from
2,197 to 2,235 despite the war. The local calls numbered 1,436,153 during
the year and the trunk calls (to Sark) 2,800.

ENTERTAINMENT TO WOUNDED SOLDIERS, NEW CROSS.
The staff of the New Cross Telephone Exchange again entertained a

party of sick and wounded soldiers on March 3, when 50 " shell-shock cases "
from King's College Hospital and the Maudsley Extension were their guests
at the Hanover Park Conservative Club, Peckham. Nothing that sympathy
could suggest or care could provide was lacking, and all went merrily. The
arrangements were in the hands of a committee, consisting of the Misses Epps
(chief supervisor), Ferrier, Painter, Measures, Maynard, and Gillam. Two
former comrades in C.P.O., Stockwell and Driver J. Hart, R.F.A., were
present to renew old friendships. The toy symphony, which was rendered
by a large party of the staff, was even " funnier " than when we last heard it;
it was a scream, and the hat-trimming competition, with its subsequent
parade of competitors, ran it close. Humorous recitations by Miss H. C.
Waddington and Miss O. Young, humorous songs by Messrs. T. Kerwin an,d
T. Quaife, pianoforte solos by Miss N. Gillam, a duet by the Misses Townsend
and Blaekwell, a dance by Miss E. Brubach, concertina solos by Mr. H. Dapp,
musical monologues by Mr. H. Smith, and songs by the Misses Esther Telling,
D. Ely, A. Harrison, F. M. Smith, R. Strevens and. D. Vining, and Messrs. G.
Bourne and H. Hawkins, made up a well-diversified programme. In addition
there was tea, with charming hostesses anticipating every wish, and—what
more would you ?—(Kentish Mercury.)
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dreaded War Office announcements herself answered the door to
a bright little chap who came whistling up to the house. Giving
in the fatal buff-coloured envelope, he waited as usual for a possible
answer. With just an ill-concealed tremor in her voice the lady
as she opened the telegram said, '" There is no answer dear, I'm
afraid I know what it is." With sudden intuition probably educed
by the sadness of these grave times he seemed to realise the whole
story, and, with evident feeling and gravely raising his cap he
simply said, " I'm so sorry ma'am." and walked quietly down
the path. ' J. J T.

TELEGRAPH APPARATUS.—AN INTRODUCTION
TO THE STUDY OF TELEGRAPHY.

BY A. SIKETT.

((.'ontinued from page 11.)

THE Wheatstone A.B.C., Fig. 10, is the simplest form of all
telegraph instruments to operate, but its construction is most
complicated and in parts very delicate. It is, however, from an
engineering point of view, a very cleverly designed piece of
mechanism. Wheatstone dispensed with battery power. The

FIG. 10.—WHEATSTONK'S A B C'.

currents employed to move the indicator are produced by a magneto
generator. Keys representing the alphabet are arranged in a
circle on the base. To send a message the operator turns the
handle and depresses the necessary keys. The receiving part is
shown at the top. The pointer of the receiver rotates in synchronism
with the pointer on the sending dial and indicates the letters sent.
With a few hours' practice a child or aged person could send
messages.

This instrument requires very little attention in the way of
maintenance but when it is out of gear it requires a skilled man
to put it right. The generator (fig. 11(A) ) , is made up of a number
of thin horseshoe magnets clamped together. At the poles, four
electro-magnets are fixed. These magnets are wound with a
fine covered wire which is connected to the receiver and to line.
A soft-iron armature (Fig.11 (B) ) rotates past the electro-magnet
poles. Four currents are generated with each complete revolu-
tion of the armature. The motion is so adjusted that with each of
these currents the pointer moves through one space, and- thus

for one revolution of the armature the pointer moves through
four spaces and four distinct currents are sent in succession along
the line to the distant station. When a key is depressed the
motion of the pointer is arrested on coming opposite to that key
and the currents, instead of going to line, are cut off. This is
effected by means of a carrier arm fixed spring-tight on an axle
which revolves conjointly with the pointer, but which is thrown out
of gear im ediately the pointer is arrested by the depressed key.
It remains so until the key is raised by the depression of another.

Via. 11.—A B C GENERATORS.

The contact maker is shown in Fig. 12 (A). " L " is a spiral spring
holding it against the stop " in " in its normal position of rest.
As soon as the handle is turned and a key depressed to admit of
the carrier arm revolving. '' K " is drawn against " N," which is
in connexion with the line, and so held until the carrier arm is
again stopped. The keys are surrounded by an endless chain
(Ing.12 (B) ) so adjusted that when one key is depressed the chain
is tightened and as each subsequent key is depressed the chain

draws the key previously depressed back to its normal position of
rest.

The receiver, Fig. 13, consists of a permanent magnet " N,"
two electro-magnets " E.E " wound with very fine wire and a
soft-iron armature " m " movable on the axis at " m." This
armature is kept magnetised by the permanent magnet " N."
Therefore, each alternating current received will make the armature
move to and fro. On the ratchet wheel " W " is fixed the pointer
which indicates the letters sent. Each movement of the armature
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brings the teeth of the ratchet wheel in contact with the springs
1 " " 1 " and causes the wheel to rotate,• s.s and the screws " P.P1

carrying the pointer with it.
This instrument is still in use in village offices where there is not

much traffic and where the demand for the telephone has not been

_: I

FIG. 13.

great enough to warrant the Post Office converting the circuit
to telephone working.

About fifteen telegrams per hour can be sent over an A.B.C.
circuit.

Morse.—We now come to the telegraph apparatus invented
by Morse. Morse was an American and is said to have devoted
his time to painting until he was 40 years of age. He visited
Europe and on his return voyage to America he made the

i /.ar Jj&ETZ j®\ Tiiji*-''
' • •••"•»'•* '!«'»«. 'Bu.

FIG. 11.

acquaintance of a Professor Jackson. On board ship he saw some
of Jackson's experiments in electricity, which suggested to him the
possibility of using electricity for the transmission of signals.
He appears, however, to have continued his painting and it was
two or three years after his return to America before he obtained

any good results from his experiments in telegraphy. He is believed
to have lacked a knowledge of electricity, but in 1836 he had the
assistance of a professor of chemistry who afterwards became his
partner.

In 1837 the apparatus shown in Fig. 14 was constructed by
Morse. The ideas embodied in this have been developed and
from them have come some of our present-day most delicate tele-
graph instruments. The vertical frame " C.C " carries a pendulum
" O.B. " suspended at " O," and an electro-magnet'' E." Attached
to the pendulum is an armature near " E " so that when the current
passes through " E " the pendulum will be attracted. At the
lower end of the pendulum is a pencil and under the pencil paper
tape is drawn by means of the clockwork " h " over the rollers
" r.r'.'' When the pendulum is in its normal position the pencil
traces a line parallel to the direction of the length of the tape.
As the pendulum is attracted and set free, a slanting line is traced
on the tape. By the movement of the pendulum to and from the
electro-magnet " E," " V "-shaped lines are formed ; one " V
represents the figure 1. two " V's " the figure 2, and so on.

These deflections were produced by the make and break
contact arrangement shown below the receiver. The circuit runs
from the battery " p " to the electro-magnet '' e " and back to a
mercury cup " V " ; the other cup is connected to the second pole
of the battery. The lever " L " has an inverted " U "-shaped
connecting link which dips into the two cups and so joins up the
circuit in the same way that Wheatstone's relay (Fig. 8) was
joined up.

At the other end of the lever there is a weight " N " with a.
pin below. This pin rides loosely over a set of type fixed in the
wooden frame " A." The type shown at the top of the picture
represents the figures 1 and 3. As the lever is made to rise at " N "

0 1

Fiu. 15.

over the points 1. 2, 3, as the case may be, so the other end dips
into the cups and joins up the circuit, sending a current through
the electro-magnet " E." This causes the pendulum to swing
and mark the tape to correspond with the number of points passed
over.

The type had to be set up in a frame and the frame was propelled
by means of the conveyor band '' G.G " and the handle. This was
obviously too slow a method to be of any practical use, but it was
a step towards both the Morse dot and dash sending key and the
tape-receiving machine of to-day.

About the time this apparatus was in hand, Morse made the
acquaintance of Alfred Vail, a young American engineer, who helped
him considerably and afterwards joined him in partnership. Tney
appear to have arranged a telegraph code by means of figures, and
on Sept. 4, 1837, they sent the message shown in Fig. 15, which
is made up as follows :—

215, 36, 2, 58, 112, 04, and 01837.
According to their code, it represented the words " successful
attempt with telegraph, Sept. 4, 1837."

Through the assistance of a member of Congress, Morse was
able to visit London and Paris, but the journey proved useless as
regards finding means for putting his invention to practical use.
In 1839 he returned to New York, and again took up painting to
earn a living. In 1840 he was within sight of death by starvation.
In 1843 Congress voted the sum of $30,000 for the construction of
a trial telegraph line. This was erected between Washington and
Baltimore—a distance of 40 miles—in 1844.

Meanwhile Morse's apparatus had been so greatly improved
as to resemble closely that now in use, and after eight years of
poverty, fortune was assured. At the age of 53 he had gained
world-wide fame.

(To be continued.)
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HOW THE TELEPHONE SAVED RUSSIA.
THE telephone and the telegraph have been much in evidence

during the Russian Revolution. From the oddly fragmentary
information which has appeared in the newspapers it seems that
the telegraph and telephone services worked almost without
interruption throughout the stirring events ; in fact, full com-
munication was restored before the railway and train services were
re-organised. It seems, too, that had it not been for the telephone
there would have been a fatal lack of co-ordination between the
movement in Petrograd and the movement in Moscow. At the
critical moment, M. Rurnanoff, the Petrograd correspondent of
the Ritskoe Slovo, rushed to the telephone and had a prolonged
conversation with Moscow. All we know about that conversation
is that it lasted for an hour, in which time M Rumanoff succeeded
in conveying sufficient information to Moscow as to enable the
leaders there to direct the Revolution in accord with the movement
in Petrograd.

This is of more moment than appears at first blush. One
newspaper puts it pictorially. " Last but not least, let us record
that Moscow, the heart of Russia, with all its forces had been won
for the popular cause in an hour and a half without the shedding
of a drop of blood.'' To call Moscow " the heart of Russia " is
an understatement. It is the very centre of Russia's religious life,
and the curiously close connexion between the Church and the
State since the time of the schism in the Eastern Church made the
position of Moscow of vital importance. Had there been conflict
between Moscow and Petrograd, it would have been an issue between
the whole ecclesiastical forces of Russia and the revolutionary
movement. For a time, apparently, the issue was in doubt.

What tragedies would have been enacted had all the forces which
emanate from the great cathedral in Moscow been exercised on
the side of the forces of reaction we can only conjecture. Who
is it does not know of that wonderful gate of the Redeemer, above
which is the Kikon. carried before the historic victorious armies of
Russia in the past ! Whoso passes under this gate, be it Czar or
serf, makes his profound obeisance Moscow has been called
the " Holy Mother of Russia '' : she would have been in opposition
to the great democratic forces had it not been for the telephone.

And yet we read with some astonishment that not only has the
method of government in Russia been changed but telephone
manners have been revolutionised, The Times correspondent
says he was '" privileged to overhear a telephone conversation "
from Petrograd to Moscow. It is a new privilege. Probably the
meaning is that the proprietor of the Rit-skoe Slovo wished the
Times to be able to tell its English readers what that great Russian
journal, with its million of readers, had achieved in uniting forces
in Russia which showed too many tendencies for a time to be in
disruption. Probably, in the great task of uniting Russian demo-
cracy to a moderate and practical policy, the Ruskoe Slovo was the
greatest force, but it would have been utterly ineffective had it
not been for M. Rumanoff's timely, if prolonged conversation.
And then, as if to prevent jealousies, the news comes along that
the Czar's abdication was written on a telegraph form ! Amid our
manv conjectures of the influence of the telephone and telegraph
on social reconstruction we should never have dreamed of these
great forces in Russia finding it their bond of union at a time
when the largest section of the Christian Church might easily
have turned its back on its countrv.

HIC ET UBIQUE.

WE are sure that the sincere sympathy of our readers will
be felt for Mr. J. J. Tyrrell who has made himself a host of friends
as the contributor of " Telegraphic Memorabilia." We regret to
record that his eldest son, Second Lieutenant A. J. TYRRELL.
fell in the glorious advance which led to the taking of Bagdad.

AMONG the names announced in a recent Gazette as having been
brought to the notice of the Secretary of State for War for valuable
services rendered in connexion with the war, appeared that of
Major G. Hooper, R.E., District Manager of Telephones, Reading,
now on active service.

GREAT credit is clue to Miss Carlton, the Supervising Telephonist
of the Margate Exchange, when enemy destroyers bombarded the
towns of Margate and Broadstairs on the night of Feb. 25.
Miss Carlton, on hearing the firing, thought an air raid had begun,
and proceeded to the exchange, accompanied by her father. Shells
in the meantime whistling overhead and bursting in the neighbour-
hood There was a tremendous rush of traffic at the exchange
and Miss Carlton's timely arrival prevented what might have been
chaos. It was also a relief to the Traffic Superintendent, who,
failing to obtain communication with Margate by all the available
routes, was on the point of deciding that the exchange had been
struck by a shell, and was about to take steps accordingly.
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SOME idea of the rapid development of the telephone in America
can be gathered from the number of stations in towns served by
the Pacific Telephone Company alone. San Francisco had 126,016
stations on Dec. 31, Los Angeles 70,064. Seattle 56,072, Portland
(Oregon) 48,402, Oakland 34,559, Spokane 23,886, San Diego 15,545.
Taeoma 14,694, Sacramento 13.451 and Berkeley 11.559. One may
safely say that the names of some of these places, Berkeley for
instance, are known to few Englishmen (and still less on the
Continent), and yet they have a greater number of telephones
than large, world-renowned cities such as Rome, Marseilles, Lyons.
Madrid, Antwerp, Dublin, Belfast and Bristol had before the war.

TELEPHONE ACCOUNTS FOR 1915-16.

BY W. E. WESTOTV.

THOSE who are interested in the financial results of our Tele-
phone Administration and have followed the trend of telephone
events during the abnormal times through which we are passing,
will not probably be surprised, though they may be disappointed,
to find on turning to the Telephone Accounts for 1915-16, House of
Commons White Paper No. 138, that there has been a net deficit
on the year's working of £118,000, a slightly higher figure than
that of the previous year.

For the benefit of those who have not the means of sifting
the accounts, T propose to throw a little light on thn position, by
drawing attention to and explaining one or two of the larger
items ; after which I think it will be seen that not only are things
better than they seem, but that there is reason for gratification
and encouragement.

In the first place, the debit side of the account includes a sum
of £204.000 for the civil pay of staff serving with His Majesty's
Forces. Whilst the value of this expenditure to the country
generally is possibly beyond calculation, as a charge to the Tele-
phone Account it is absolutely non-productive, and allowance
must therefore be made for it in any criticism of the result of the
year's working Eliminating this item the apparent loss becomes
a profit of £86,000. The corresponding balance in the previous
year was a deficit of £41.000 so that, notwithstanding increased
wages and the continually advancing prices of materials, a loss
in the year 1914-15 has been converted into a profit in 1915-16,
and the question naturally arises as to how this has been accom-
plished. Strange as it may seem at first this improvement is
chiefly attributable to conditions brought about by the war. and,
whilst it is to be regretted that where economies have been effected
they were largely forced upon us, it is to be hoped that we shall
have profited by our experience and that some at least will be
permanent.

Obviously with the release of large numbers of the engineering
staff—trained men and impossible to replace—for Naval and
Military Service or for other urgent Government duties, ordinary
and normal telephone work has had to be dropped or postponed,
and although this may result in a deterioration of plant, involving
a general tuninu-up at some fu ture date, it is possible that hero
and there it may be found that the standard of perfection was
in the past unnecessarily high.

Also in the clerical and traffic departments a srreat denl of
work in the way of records and statistics, highly desirable or neces-
sary in normal times for the efficient conduct of the service and
as a basis for measures of development, has been temporarily
abandoned ; and here again a survey of the position at the end
of the war may lead to economical modifications of former methods.

Side by side with these reductions in expenses, an increase
of revenue has occurred as a result of the Budget alterations in
telephone tariffs and the levy of a special installation charge in
the case of new orders. The additional revenue in 1915-16 on
this account is estimated at £150,000 approximately. On the
other hand the war has caused a loss of revenue due to (11 the
falling off in the number of new orders that the Department was
in a position to accept , (2) the increase in the number of cessations,

and last—but not least—the reduction in the average user of
existing limited rate subscribers. In fact whilst the total nunibev
of measured rate subscribers actually increased by over 600. the
total fee revenue decreased by nearly £2,000.

Taking the trunk and exchange services separately and
eliminating the civil pay of staff with the Forces, we find that
the exchange service shows a profit of £166.000 and the trunk
service a loss of £80,000 a.s compared with a profit of £202.000
and a loss of £243,000 respectively, in the previous year.

In the case of the exchange service, it was to be expected that,
with the loss of revenue due to the net reduction of nearly 10,000 in
the total number of subscribers' stations during the year, and no
possibility of effecting a corresponding reduction in the annual
charges for interest' and depreciation on capital, there would be a
diminution in the profit, and it may be of interest to mention
here that it ha.:1 been estimated that the war has affected the
normal revenue that would have accrued to the exchange service;
in the year 1915-16 to the extent of over £500,000.

As regards the reduction in the loss on the trunk service
from £243,000 in 1914-15 to £80 000 in 1915-16. the Budget increase
of 33', per cent, in the tariffs on Oct. 1, 1915. is responsible for
nearly £100,000 of the difference, but this still leaves a reduction
of £63,000 in the deficit which has been effected by other means.
The fundamental reason for the trunk service being run at a loss
is that a very large amount of expensive plant laid down with a
view to expansion at the normal pre-war rate is not fully utilised
in present conditions, though it has to be maintained and the
charges for interest and depreciation have to be met.

Taking all the special circumstances into account, particularly
the payment of over £200.000 in salaries and wages to men with
the Colours, I think that the net result of the year's working may
be regarded as fatrlv satisfactory.

NEW FRENCH TELEGRAPH AND TELEPHONE
RATES.

ACCORDING to the Bulletin Mensuel des Posies el, des TeUgraphes,
the following rates came into force on Jan. 1. 1917 :—

TELEGRAPHS.
The minimum charge for ordinary telegrams (10 words) is

raised from 50 to 65 centimes. Telegram with acknowledgment
of receipt 65 c. additional. Telegram with reply paid, 65 centimes
tor 10 words.

Above 10 and up to 50 words 5 centimes per word, plus
25 centimes. Over 50 words, 5 centimes per word, plus 50 centimes.

Press telegrams, 65 centimes, up to 20 words ; 20 to 50 words,
21 c. per word, plus 25 centimes , abcvc 50 wordy, 2J- centimes
per word, plus 5 centimes

Telegrams with priority, 1 franc 50 t,. lip to 10 words ; 10 to 50
words, 10 c. per word plus 50 c.

TELEPHONES.
Unlimited rate, Paris and provinces. Increase of 12 francs

50 c. per hundred. Installations placed at the disposal of clients
or of members of the public increased by 100 per cent. Supple-
mentary lines and trunk installations, increases of 25 per cent.

Message rate. Main installations, increased by 12 francs
50 per 100. Supplementary lines increased ITS 25 per cent.

Local calls, Paris. Increase from 15 to 20 centimes.
,, ., Provinces. ., .. 10 ., 15 ,,

Trunk calls. Calls now costing 25 centimes, raised to 30,
40 centimes to 50, 50 to 65, 75 to 95, and so on up to calls now
costing 3 francs which are raised to 4 francs 50 c

The telephone tiiitimiabulated. " Is this the office of the Daily Squawk '! "
a voice asked.

" It is."
" Well, then, I want you to insert this death notice : ' Colonel Jones

has gone to rest,' in an appropriate place." The next morning it read :
" Colonel Jones has gone to rest in an appropriate place."—Exchange
American).
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SOME PHASES OF THE INTERCOMMUNICA-
TION SWITCH.*

BY MAEY TYNAN (C.T.O.}.

THE intercommunication switch of the London Central Telegraph Office
being possibly unique in character in this country, it was thought that a
few notes on its working might prove of some interest to the members of
the Telegraph and Telephone Society, as by nature of its construction it
combines principles common to the work of both branches of the Service
represented here.

The idea of the originators of the scheme was to link the London offices
together in a system analagous to that of a large telephone exchange, and
by enabling all oilices in the London telegraph area to communicate directly
with each other, to save the work entailed in the re-transmission at the
Central Office of some 27,000 telegrams daily, involving 54,000 transactions
(as each message must be received at and forwarded from the central point).

The main objects to be achieved were :—
1. Economy of labour at the Central Office.
2. Economy of space at the Central Office.
8. Saving of time in transmission.
4. Greater accuracy, by reason of the minimising of the number of

hands through which each message must pass.
Let us review as to how far these results have been attained.

1. The 54,000 transactions at the Central Office would, at an average
of 25 per hour, mean the services of 270 telegraphists, and after
allowing the liberal measure of » full complement of board
operators for each hour of the day (a figure that has never been
reached), the net economy in staff amounted to 216.

2. The floor space saved amounted to about one-third of the Metro-
politan Gallery, and two large divisions of outer London and
Home Counties circuits were accommodated therein, thus relieving
the congestion which existed elsewhere.

3. The saving of time in transmission goes almost without saying
when it is considered that a telegram normally passes through
eight hands at the Central Office, and the consequent inevitable
but accumulating delay involved, was eliminated by point to
point working. On normal working days many hundreds of
connections are made on the first call, that is to say, with no
delay beyond the time occupied in receiving the message.

Thus the aims set out for accomplishment were achieved (the increase
of accuracy cannot be gauged, and it can hardly be expected of a member
of the Central Office staff to emphasise this possibility) and a quicker and
cheaper local telegraph service installed, yet for some reason or other the
success of the work has always found numerous debaters.

The general arrangement followed in the constructor! of the switch is
that of a large multiple telephone exchange, and it was estimated that 1,150
circuits would require accommodation, viz. :—

300 to offices which collect but do not deliver telegrams.
650 to offices collecting and delivering.
200 working sets in the Central Office to carry foreign and provincial

work from and to the smaller London offices (the larger offices
being served by 130 direct duplex circuits outside the switch).

To accommodate the different requirements of these offices, two systems
of switch working were brought into use.

For the collecting offices, the type used was an improvement on the
old concentration system, each office being connected directly to a peg and
cord on the board, by means of which extension can be made to any number
required.

In the case of delivery offices the lines are connected to a " home section "
and also to the multiple strips (of which there are twelve to each number).
The engaged indication is given by the glow of a green tinted lamp situated
immediately below each multiple jack. The operator has a telegraph
working set which is brought into circuit by means of a lever in front of the
cord used, and connection between delivery offices is effected by pairs of
cords as on telephone boards.

These two types are known simply as single cord and double cord positions
respectively.

The multiples aie divided into panels carrying strips of 25 jacks and
each operator is in front of two panels, and three operators' positions con-
stituting one complete multiple, provision is thus made for 36 operators,
each of whom is theoretically able to reach any number on the multiple ;
but the arm of the average telegraphist being not quite so long as that of
coincidence, it is found necessary to pass to one's neighbour the cords for
connexion to the more distant numbers.

The attention of the operator is called by the depression of an electro-
magnetic plunger, or of the Morse key, either of which, by short circuiting
certain resistances in the apparatus, increases the current on line and actuates
the relay of a lamp placed in the line circuit.

A cut-off relay which is brought in when connection is effected, prevents
the actuation of this lamp-relay during the process of signalling. The
clearing signal is given by the plunger at either station, which now causes
(the line lamp being cut out) a light on a lamp in the cord circuit, situated
on the keyboard immediately in front of the cords.

* Paper read before the Post Office Telephone and Telegraph Society of
London on Feb. 19, 1917,

In the early days of the switch, all work from London offices for foreign
and provincial places, or for addresses in the City area, were sent irrespec-
tively to one point at T.S. An experiment was tried later, by which working
sets were installed on each of the four floors of that building, to receive the
switch work proper to the stations working on such floor, and division of the
work was made at the outstation in accordance with specially provided book
lists ; but in the case of busy offices, the delay occasioned by the necessary
constant re-switching and clearing was not compensated by the economy
in time effected in circulation at T.S., and the system has, with one exception,
been abandoned.

The work of building and joining up lines to the switch was started
in 1902 but, owing to many causes was not completed till 1907. The system
called for an almost perfect insulation, inasmuch as it depended for its
effective working on the uniformity of the resistances cut out by similar
transactions at any point of the system. A great number of the lines were
wholly or partly on the overhouse system and were composed of iron wire,
and it was found that the insulation was much too low for satisfactory
switch working. It was therefore necessary to re-wire these circuits with copper,
and advantage was taken of the change, to introduce the then new cables
of paper-insulated copper conductors throughout London, a work which
naturally took a considerable time.

Experiments being the order of the day when a new system is launched,
a novel one was tried in connexion with the switch while it was yet extremely
young. This was the introduction of women as test officers. A few were
trained in the work and the result proving satisfactory, the entire testing of
the switchboard and its lines were handed over to them in 1903, and later
they took over the whole of the Metropolitan Gallery, with the provincial
lines which were removed thither. In the stirring times in which we are now
living such a change would be taken as a matter of course, but fourteen years
ago the idea of its success was received with derision, and the pioneers had
to encounter som^ opposition and much pessimistic prophesy ; but they
quietly held their own, applied themselves to the study of their new work,
were approved by the powers that were, and they and their successors have
kept the women's flag flying there to the present day.

Few spheres of labour find themselves unaffected by the exigencies of
the war; and in this the intercommunication switch is no exception.
The great number of telegraphists called to the Colours (1,150 from the
C.T.O. alone) has created a demand at the larger centres for the services of
the small-office clerk, and it has been found expedient to rely on the tele-
phone for the transmission to T.S. of telegrams from a great and increasing
number of collecting offices in the London area.

Other causes have also led to the diminution of London telegraph traffic
of late years, foremost among them being the extension of the telephone
system and the growing number of subscribers. The increased tariff has
also had its effects, and comparing the figures of to-day with the period
immediately prior to the inauguration of the switch we find that against
48,000 messages from and to foreign and provincial offices ill 1902, we have
to-day 38,000, a decrease of roughly 20 per cent. This falling off has resulted
in the closing up from time to time of section after section of the board, so
that little more than half the installation is now in use ; and as the whole
must be efficiently maintained (for a fault in any part may seriously affect
the whole) it has corne to be regarded in some circles as a white elephant.
But even white elephants may be useful for other than merely ornamental
purposes, and the tendency that exists to regard this great piece of mechanism
as a thing of the past, is indeed somewhat ruthless.

The suggestion is made here, with much temerity and from a purely
amateur point of view, that on account of the many improvements that
have been made in central battery working on moderately long lines it
might perhaps be found expedient and possible to put the outer London and
Home Counties offices in intercommunication by the introduction of the
necessary modifications on the existing switchboard, or they might at any
rate dispose of their London work direct to the delivery office, and so repeat
the economies already effected in the application of the system to the
Metropolitan area.

One word in conclusion as to the effect of switch working upon the
staff. The work of the board operator is exacting, and calls for great accuracy
and celerity, and at busy periods is not a little trying when every office regards
its calls as the only ones to claim and hold the attention of the operator.
Telephone operators doubtless experience like difficulties, but whereas a,
softly modulated answer can smooth the ruffled feelings of an irate sub-
scriber, it is not possible to alter the tone of the tic-tac of the sounder, the
iteration of which has the opposite effect than the turning away of wrath.
The board clerk has moreover the responsibility of making good all required
connections for which three ineffectual calls have been made, a record of which
she must keep. Nevertheless the duty is a popular one with the switch staff.
The same cannot be said of the work incident to the working sets. It is
an undisputed fact that the telegraphist has yet to be found who enjoys
such, and the reason is perhaps not far to seek. The many stations on the
switch comprise among their staffs the good, bad and indifferent telegraphist,
and the recipient has to attune her brain afresh to each style of sending
(and the differences may be as numerous as the sands of the sea). Now a,
good telegraphist may read the signals of a very indifferent or even bad
sender with great ease, if working to the same for any considerable time;
the faults in signalling are more or less stereotyped and the mental exercise
called for in translation, becomes a habit. But with the constant change
of style, as one office succeeds another, and the varying degrees of excellence
and of badness encountered, the brain is in a constant state of re-adjustment
and its works become somewhat worn and weary, and without the relaxation
provided by change of work, the almost inevitable result is nervous strain.
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That such relaxation is provided by the alternation of board operating
duties would seem to be evidenced by the fact that the switch staff as a whole,
far from being victims of nervous decline, display an activity and vigour
which is second to none in the -women's divisions of the C.T.O., and are
always ready to attack with enthusiasm any new branch of work which is
introducer! into the office. A fine spirit of camaraderie exists which has found
expression in a very successful social club which caters for the intellectual,
inusical. histrionic and other tastes of its members, and which has, incidentally,
been able to raise £120 for different war charities by entertainments given
since 1914.

It is hoped that these few details of the working of one small section
in the vast organisation of the C.T.O. mav not have wearied those who alreadv
knew them and bored those who did not, and may possibly have proved of
interest to some if only as » record of a passing phase in the history of
telegraphy.

TRUNK LOADS.*

BY MARY VIOLET BALDWIN.

EN we speak of trunk loads we refer to the amount of calls effected
over the circuits oil each switchboard in the trunk and toll exchanges. It
is interesting to note how much busier some boards are than others, and it
is this unevenness in the distribution of work that makes telephony a far
more trying business in the trunk exchange than in any local switchroom.
Team work, such an important item in local working is, in a great many
nstaiices, quite out of the question in trunks. For example, the Canterbury
telephonist may have 40 minutes' delay on her work with every circuit in
use, while the Eastbourne operator on her left may sit for five or six minutes
in succession without any work whatever, and yet be unable to give any
assistance to her neighbour. Needless to say, telephonists oil the busy
sections complain of being overworked while others complain of tedious
slackness. As this arrangement is detrimental to the staff both physically
and morally, it becomes the urgent duty of the Department to take immediate
steps to counteract this uneven distribution of work. There are, of course,
many points to be considered before anything like an ideal system of uniformity
can be put into practice, even supposing that possible, but we earnestly hope
before long for some definite outward sign of improvement in the working.

The amount of calls effected varies with each switchboard, but it does
not, mean that the telephonist who has the heaviest loaded section does the
most work. On. incoming boards, where the distant stations control their
own calls, the method of operating for the London telephonist is similar to
that used in local exchange. Connexions have simply to be made and dis-
connected when the clearing signals are given. The outgoing sections,
however, require a great deal more care as telephonists are held responsible
Cor the correct timing and satisfactory conversation of each call, which means
that they must have less circuits to attend to, in order to fufil their task
as controlling operators. On sections where the outgoing work is very
straightforward the trunk loads will be heavier than on the more complicated
ones, e.g., Liverpool local operators deal only with calls in the Liverpool
local area, whereas the telephonist in charge of a Liverpool trunk board has
to wait for intermediate stations before her work can be effected and should,
in consequence, have less circuits to control. In many cases a re-arrarige-
ment of lines would be beneficial to all. When three or four circuits work
011 one section it is desirable that they should also terminate on one section
in the distant exchange. This would enable the controlling operator to
pass and refer to calls with the minimum loss of time. In many instances,
however, one finds oneself at the mercy of two or three telephonists working
in different parts of the room in the distant exchange. Hence the delay in
getting attention, should there be a slight fault with the calling or clearing
signals.

When we realise that our trunk circuits extend not only over the British
Isles but even enable us to communicate with the Continent, we must have
some idea of the enormous expense that must be incurred in fitting up and
keeping these lines in repair, a fact which accentuates the extreme importance
of vising the trunk lines to the best advantage by reducing the actual time
spent in the process of operating to a minimum. To do this several items
must be considered. One must first of all have sufficient apparatus at hand.
A glance at the concentrated sections in both the trunk and toll switch rooms
shows a deplorable deficiency in this respect. Twelve circuits require twelve
pairs of cords in good condition, but the latter are in most cases arranged
in one row instead of two, which only enables seven pairs to be attached to
each board. The result is, after 6 p.m., a telephonist in charge of several
stations such as Liverpool and Hastings, Margate, Ramsgate and Deal, finds
herself considerably handicapped when these various towns require her
attention at the same time. Neither can she hold herself responsible for
complaints of inattention or undue delay on her work. Many calls are
unavoidably cancelled and subscribers complain of inefficient service because
they are not connected within the fifteen minutes stated at the time of booking
the call. The rule in force which allows three minutes to be extended to six
for the same fee further increases this difficulty of deficiency of cords.

The present arrangement or order wires and junctions is another draw-
back to the work, especially to those operators who have hitherto been
accustomed to the up-to-date alphabetical system of the more recent local

* Paper read before the Telephone and Telegraph Society of London
Feb. 19, 1917.

exchanges. It is not at all gratifying to think that the only trunk exchange
working in London should be so much behind the times, and so we hope the
day will come when we shall be able to take more pride in our switchroom
than we do at the present moment.

Our authorised expressions which are used to reduce the process of
operating could still further be curtailed. That very lengthy and inconvenient
expression "Your time is up. Will you have another three minutes," can
be, and is, in spite of all efforts of the supervisors, abbreviated into " another
three minutes ? " with a rising inflection in the voice. The first phrase
makes a serious interruption in the subscriber's conversation and he frequently
answeres in tho affirmative or negative before it has been completed. The
result is, one is reduced to repeat it in a more decided tone before a definite
answer is \mclerstood. We presume that a subscriber will understand he
has already had three minutes before we offer him another.

Trunk loads 011 most of our switchboards vary from hour to hour, but
they will be found to be fairly regular 011 those sections which deal with our
great commercial centres such as Birmingham, Manchester, Leeds, Liverpool,
Cardiff and Bristol. Here the operators are kept hard at work during the
greater part of the day, while those in charge of minor towns such ns Seveu-
oaks, Dartford, &c., are very slack for hours in succession. As the amount of
traffic in such cases cannot be altered, it is only fair to make some change
in the duties of all concerned. The whole staff would thus become acquainted
with the various kinds of working which exist and their efficiency would
become more general. In times of pressure this is a very great point, for
one cannot be expected to operate with the same confidence and skill on a
section one little understands.

It is desirable, when considering trunk loads, to complete every call
as far as possible at the switchboard, and there is no reason at all why every
white ticket should not be priced by the controlling telephonist. Such an
arrangement would save hours of labour every day besides drawing more
careful attention to the timing of calls. In France and Belgium an alphabetical
list of towns and prices is placed at the head of each section for the benefit
of the operator. This system has been in use for some years although the
staff has many more circuits to control than ours and it would be much to
our advantage to adopt the same plan of pricing. It would simplify matters
when tracing calls which have been collected.

The time of year makes a great difference in the distribution of traffic.
During the summer time our heaviest loaded sections are the seaside towns
such as Southend, Margate, Ramsgate, Dover, Brighton, Eastbourne, &c.
Telephonists on these boards have an especially trying time, as a great number
of the calls deal with hotels where people have to be fetched to the telephone.
It becomes the duty of the operator to note when the person required came
to the telephone in order to satisfy any complaints from subscribers of in-
sufficient time, as it is no uncommon occurrence for three minutes to elapse
before the actual conversation with the person was established. A midday
change of duty would considerably relieve the- strain on such telephonists
especially when there is such a large amount of less arduous work to be done
in the clerical and ticket departments.

Weather conditions play a very important part in the history of trunk
loads. A heavy fall of snow or a strong wind can completely disorganise
the communication, and the heaviest work falls on the shoulders of the record
operators and inquiry staff, to say nothing of the enormous loss incurred
through cancellation of calls and damaged trunk lines. In some cases 'it
takes months to repair our long-distance wires and it is not an xinusual thing
to be obliged to work one noisy line hour after hour. In cases where the
direct route to a certain area is thrown out of order it is the practice, where
possible, to effect those calls via another centre. This system of using a
secondary route is only satisfactory when the circuit is particularly good,
and much time which is now wasted in attempting to effect the indirect
work might be more profitably spent in using the circuit for direct calls
only. The rule which only allows three-minute calls after 40 minutes delay
is registered is another point worthy of discussion. It is surely more satis-
factory for a subscriber to be allowed six minutes in any case, if he requires
it, besides minimising the amount of time wasted between one call and
another.

The personality of each individual telephonist has a great deal to do
with trunk loads. Each operator is so entirely at the mercy of the tele-
phonist at the distant exchange that unless both are efficient and hard-working
a good result will not be obtained. It is useless to pass three or four numbers
for three or four circuits if the controlling telephonist is unable to take up the
calls simultaneously. Besides the inconvenience which results in ringing
subscribers several times before establishing the call, one must bear in mind
the fact that time is being lost over the circuits. Tims do we see to what
a great extent it lies within the power of the operators themselves to make
the w-ork a failure or a success and every encouragement should be given them
to enable them to take a personal interest in their work.

As no telephonist can be considered efficient without a thorough know-
ledge of the details of her daily work it is only just that she should be allowed
to use this knowledge to the advantage of the world in general. At present
we are expected to accept any innovation the Department thinks proper to
introduce into the exchange -witho'ut the slightest comment, whether that
innovation is for the better or for the worse. My recent experience and that
of many others who have worked on the phonogram board is a splendid
example of what can take place on a section. A rule was made which stated
that three calls should be passed at a time to follow in succession on the
same circuit. The idea was that we should have the second call waiting by
the time the first was finished. In theory this sounded very well, but as
there was no time limit to these calls and the line was held up from three
minutes to one and a half hours the whole suggestion of passing in advance
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was- useless. It became no easy matter to keep the required station waiting
indefinit -.ly in circuit until the phonogram operator found it convenient to
take up the call, and no one but a telephonist can have any idea of the com-
plaints and confusion which took place over the lines night after night and
week after week. The distant post offices complained of being rung and
not connected, and stated that they were too busy to hold on indefinitely,
the various operators who had calls to these post offices complained of undue
delay, and subscribers complained and in many cases cancelled their calls
because they could wait no longer, and yet the trunk line was not being used.
No wonder the telephonist in charge of such a section should be reduced to
tears and bo at her wits' end to know how best to act. Whatever she did
it was quite impossible to satisfy everyone. Had the staff been allowed in
the first place a free discussion of this system, I feel quite sure that even the
most junior telephonist would never have been in favour of it and the weeks
and months of discomfiture and waste of trunk lines which have taken place
in the past would never have existed.

Again, the new codes now in force in the exchange have become a frequent
topic of conversation, and although we are expected to use them we are not
given the reason for the change. Had they been an improvement on those
formerly in use we should have been satisfied, but our intelligence requires
a little enlightenment on this point. The present despotic attitude of the
Department recalls the unsatisfactory state of affairs which history tells
us existed in. the days of Charles I, who had such implicit faith in the Divine
Right of Kings. Surely the rapid advance that has been made in education
during the last 40 years has its effect in developing the intelligence of the
general staff, and is it to be marvelled at that, as time goes on, we realise
more and more what is due to us and our capabilities ? How much longer
shall we wait before the Department will take us more fully into their con-
fidence and thus reap the benefit of our knowledge and experience ?

The intelligence of the public is another item which affects trunk loads.
We have all experienced at some time or other difficulties with people who
do not understand the use of the telephone and occasionally several minutes
elapse before the call can be satisfactorily established. Switchboard operators
and small boys are often a source of trouble because of the inattention and
carelessness in taking up a call, and one often has difficulty in getting the
distant subscriber to hold the line until the required person is fetched. Such
things are, however, endured without much comment because we know how
impossible it is for the public to understand our work.

Sufficient has already been said to point out how many things affect the
traffic on the trunk circuits in normal times, but the most important point
at present is the war. All places of military importance stand first and the
Government reserves the right to monopolise the lines for any length of time,
all ordinary business calls being held over indefinitely. When it is realised
that three telephonists and two circulators are engaged in booking Govern-
ment calls, and that there is scarcely a section in either the trunk or toll
exchange without its share of Government work, one can form some idea of
the effect this must have on trunk loads even in the course of one day. It
further convinces both the public and the telephonist that tho trunk exchange
does its full share of national work, and it is hoped that our efforts will find
their appointed place in history.

The air raids to which our country has been subjected in the past have
played an important part in the traffic, particularly after 7 p.m., and I am
sure the Department can never sufficiently express its appreciation of the
abnormal amount of work that has been effected so successfully by our female
night staff—which has only been in existence since the war.

The Department owes much to the day staff when it is considered that
they have worked the so-called voluntary duty of 2.45—10 p.m. for eighteen
months at least without much opposition. We know- it was introduced for
purposes of economy but we also know what effect it has 011 our work from
12—2.45 p.m. every day. Even a moment's consideration will convince
one that the absence of 18—24 telephonists during lunch hours will have some
serious result to the traffic. It is often too much to do to take charge of
two sections at midday, and even if one is fortunate enough to have temporary
assistance from the recording staff one cannot help noticing how soon the
trunk transfer becomes a blaze of signals which adds to the general confusion
and overwork for the recorders. One can imagine the complaints from the
various local exchanges which must take place between 12 and 2.45 p.m.
However, the Department must have eighteen telephonists per week to
perform this late duty, and so it considers itself perfectly justified in forcing-
it upon us when eighteen volunteers cannot be obtained. The mere fact
that any person so compelled may not be able to arrive home till 12 p.m. is
not considered in the least. If she protests she is accused of being unpatriotic
or some such trumpery. Is not the health of the staff a matter of paramount
importance ? The severe colds which have been the cause of so much sick
leave have been caused in several instances through being out in the night
air waiting for some means of conveyance to return home. The further
restrictions regarding the train service together with the darkness in the
streets have added to our difficulties, and those of the staff who live at a
distance from the office will be pleased when this duty has been taken off
the list.

The Early Closing Bill has had the effect of reducing the traffic after
7 p.m., as has also the rise in trunk fees which has taken place since the
commencement of the war, but one feels that this reduction of work is only
temporary and that, after the present crisis has passed the evening service
will increase.

It is known that the longer a telephonist remains in the Service the
greater is her value and proficiency. The war, more than anything else,
has brought this truth home to us, for never before have we had so many
resignations among the skilled staff, and unless some immediate step is taken

by the Department to counteract this state of affairs, it is feared the trunk
service will be seriously affected. Is it not a pity to allow other people to
have our skilled workers, when, by paying them a reasonable wage we can
retain their valuable services ? We cannot really afford to lose an efficient
staff. Beside this, trunk working is very complicated and responsible, and
it takes some time before one telephonist can be considered proficient enough
to replace another. Again, before the war the junior staff consisted in a
large measure of educated girls who had not been fortunate enough to get
into other branches of the Service. To-day there is not this difficulty to
contend with and one is conscious of a lack of tone that may exist in the new
staff which did not exist before. The present method of the Department
to obtain learners by means of advertising and widening the age limit, further
points out the difficulty that is being experienced in getting a new staff at
all.

But the effect of the war oil our work does not end here. Our very-
switchboards seem to have undergone a change. It is the usual thing now
to find improvised boxes of all shapes, sizes and coloxirs dotted about the
sections and ticket racks containing Government dockets, to say nothing
of the untidy display of torn tickets suspended from the time checks indicating
that the circuits below- arc out of order. The number of inverted out of order
cords further points out a deficiency in the correct out of order apparatus.

However, we do not anticipate a lengthy continuation of the war, and
it is hoped that when such things as shortage of labour and material will
no longer hinder our progress, that the trunk exchange will undergo such a
thorough system of improvement that it will hold a high place in the estima-
tion of the public, the Department and the telephonists themselves. But
not until the whole staff is allowed to have a voice in the administration of
its own work, can one feel confident that the trunk traffic will become anything
like a financial success.

CORRESPONDENCE.

STAFFING OF PHONOGRAM ROOMS.
TO THE EDITOR OF THK '' TELEUHAPH AND TELEPHONE JOUENAI,.''

THE writers of the two interesting papers upon the above-men-
tioned subjects seem to have missed one very important, though simple
point in connexion with the question of the transmission of phonograms,
which may be bluntly expressed in a single word, viz.—Spelling. I speak
from experience of the work as performed by telegraphists, telephonists,
temporary S.C. & Ts., and the sub-office official, but I cannot express
an opinion of the work performed by the subscriber's office boy and girl,
the friend left to take charge of the telephone in the subscriber's absence,
be that friend a calling acquaintance or a person whose vocation lies alono-
the hard-beaten track of toil which brings sweat to the brow. Spelling,
which is doubtless an acquirement of the eye as much as of the brain, meets
with a variable treatment at the hands of the several persons at the present
time dealing with phonograms, and in this respect I am inclined to think
that a telegraphist receiving a telegram by sound from a sounder instrument
has a distinct advantage over the telephonist who from the spoken word is
called upon to transform the sound into letters representing the word. Analogy
cannot, for many reasons, be used at all times. It is not, however, a question
of the comparison of reception by telegraphic means and by telephone, but
a question of tho class of officer best suited to convey to paper and over
the line, the contents of a telegram.

Instances may be quoted to show that a good telephonist can mutilate
a telegram, and that a telegraphist with purely telegraphic experience may
in transmitting a telegram to a subscriber, introduce something extremely
puzzling. A telephonist who had recently passed the examination for
C.S.C. introduced the word " Suffock " into a telegram, and a subscriber
inquired what was meant by the word " Fitwoff." Further a telephonist
wrote " In Ex Plicablc " in three spaces of a telegram form, and assured the
telegraph supervising officer that the sender wished the words written so,
i.e., in other words, he wished to have his expression charged for as three
words instead of one. Wo find very skilful telephonists who spell badly,
and the. reason is that though expert in connecting 2501 after putting the
query "' Number please,'' they lack the opportunity for acquiring through
practice, particularly when young, the art of detecting at glance whether
a word appears to be properly balanced.

It appears, therefore, to me, to be a question of competition between
the telegraphist who is called upon to pass a most stringent C.S.C. test, but
lacks the telephonic voice and ear, and her sister in the Service w~ho passes
a C'.S.C test sufficiently rigorous to carry her through, putting the same
query hour by hour and clay by day. It may be that a telegraphist would
fail if it were not that each word is spelled letter by letter, but this spelling
hour by hour and day by day enables her to acquire a fair proficiency in
spelling even if she lacked it prior to entering the Service.

I am inclined to think that telephonists as a whole are more patient and
speak more in accordance with telephonic requirements when dealing with
telegrams, but that telephonists display a greater degree of accuracy so far
as spelling and the preparation of the telegram is concerned. Of course
the former, eventually, is not so well paid as the latter, and the introduction
of a stiffer C.S.C. test in spelling would tend to support claims to equality of
remuneration. Local operating is mechanical, but the same may be said
of reception of Morse signals once they have been thoroughly grasped. Tele-
graphists often, a minute after a telegram has left their hands, know prac-
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tically nothing about it, and cannot call to mind a single word of its con-
struction. Each class of officer starting from one point would have the same
opportunity of acquiring a knowledge of the rules relating to telegrams, so
that in my opinion tho question of knowledge of rules may be eliminated
from the question as to which class of officer is the best. From her daily
practice with telephonic apparatus the telephonist will always be superior
to her sister telegraphist in the matter of the telephonic ear, and in the art
of plain speaking.

A telegraphist spending a few months reading from a sounder can
scarcely attain the same degree of efficiency in detecting the spoken word
correctly. The telephonist, unlike the telegraphist, has no aid to spelling,
but she soon acquires a knowledge of the manner in which best to speak if
she wishes to render a correct version of what she utters. I have heard
telephonists speak as though they were afraid to give full value to the sounds
which go to make up uttered expressions, but additional repetition caused
thereby, if persisted in in connexion with phonogram work, produces the
necessary cure. The telephonist then, possessing as she does the practised
voice and ear, occupies a position ahead of the telegraphist if she can but
place on paper a correct rendering of what she hears.

In my opinion there is nothing like reading good sound literature for

unconsciously acquiring sufficient proficiency in recording the spoken word,
and if telephonists read such works as Pet Marjorie by Laohlan MacBean,
thev will he both interested and instructed.

Cm-lisle, Feb. 10.

R. BAXTER.
Assistant Superintendent 'Cl. I (Telegraphs).

POST OFFICE RELIEF FUND.

A very successful musical and dramatic concert was given under the
auspices of the Central Telegraph Office in aid of this fund on March 12.
The St. Paul's (Brixton) Male Voice Choir gave several rousing numbers
and part songs, and amongst the vocalists Miss Grace Selwyn, Miss Florence
Cowling, Miss Christine Gordon, Mr. Chas East on, Mr. Fredk. T. Harry and
Driver W. Spencer earned well-merited applause for the songs which they
rendered, while Mr. Ducker gave an .excellent violin performance. The
programme was further enriched by some excellent selections given by the
Gresham Glee Singers, who had a most hearty welcome, and by Mr. Frank
Hudson's anecdotes. Of course, a great feature in the programme was the
performance of some scenes from As. You- Like It, by the members of the
Interkom Club, which is recruited from the C.T.O. This item was altogether
excellent, and amongst those who bore the principal parts may be mentioned
Miss Reading as Jacques, Miss Nichols as Orlando, and Miss Murdoch as
Rosalind, whilst Miss Mathieson sang Amiens' songs with considerable charm.
Mr. A. G. Ferard, the hon. secretary of fund, gave in the course of the evening
some interesting facts and figures. The number of Post Office men serving
with the Colours is now about 80,000 of whom 3,000 have laid down their lives.
As indicating the rate at which the work connected with the fund increased,
Mr. Ferard said that recently 23 widows and dependents and 15 orphans
had been added to the books of the fund in one weak, making the totals
1,779 and 2,050 respectively; 150 war widows had been found work in the
Post Office, and over 60 had re-married.

It only remains to be added that the musical arrangements were directed
by Mr. C. E. Daggett and that the stage director was Mr. F. J. Sainsbury.

GLASGOW COMFORTS FUND FOR MEN AT " THE FRONT."

The Committee of the Comforts Fund of the Maintenance section,
Engineering branch, Glasgow, take this opportunity of acknowledging the
numerous woollen and other gifts which the ladies in the various Glasgow
exchanges, and outside friends, have been so good as to hand over for trans-
mission to those members of the Engineering staff who are on active service.
The fund which was started over a year ago was materially augmented during
the last two winters by the proceeds derived from a series of particularly
enjoyable whist drives which were for the above-named purpose. A sum of
approximately £31 was handed over as the result of functions which were
held by the exchange staffs at " Douglas," " Central," " Western," and
" Queen's Park " during the past few months, and the committee are indebted
to the ladies in charge of these exchanges, viz., Misses Smith, Cameron,
Miller and Thyne, respectively, for such a handsome contribution to their
somewhat depleted fund.

A highly successful whist drive and dance was held by the Maintenance
staff in the Royal Halls, Sauchiehall Street, on Dec. 2 last in aid of the comforts
fund of the section. This also provided a very enjoyable entertainment
during these dull times and appeared to be much appreciated by the represen-
tative company consisting of 170 guests. The proceeds enabled a satis-
factory sum to be handed over for the benefit of those on service.

About 200 parcels, each costing approximately 10.9., have been forwarded
during the past year, and as the number of " exiles " is still increasing any
further assistance will be gratefully accepted, and acknowledged by Mr, Jeary,
the secretary to the committee,

LONDON TELEPHONE SERVICE NOTES.
IN the last number of this JOURNAL there appeared a picturesque

editorial on the subject of " Hope," and we learned therefrom
that " the new day is dawning and the ivory gates of Hope are
moving on their hinges." Unfortunately this statement leaves
us in some doubt as to whether the " ivory gates " are opening or
closing and in the absence of a specific statement on the point the
telephonists are inclined to fancy that the gates are closing, and it is
written that "Hope deferred maketh the heart sick." Even the glitter
of the ivory gates in the warm glow of a new day's sun does nothing
to relieve the heartache until such time as the gates open suffi-
ciently wide to allow of approach to the golden treasure within !
It seems to the telephonist that no " Hesperian Tree " was ever
more jealously guarded by " Dragon watch " than is this golden
treasure.

We were much interested too in reading the paragraphs in
the pastorly phraseology of that polished penman, J. J. T., which
were provoked by a perusal of Miss Heap's paper. We were
surprised to find Miss Heap putting in so strong a plea for the
segregation of the sexes, as it is difficult to reconcile such an attitude
with a claim for equal opportunities for men and women, but
possibly there is more in this point than appears at first sight,
for only recently in a Traffic Instruction (No. 248), issued by the
Traffic 'Staff and Building's Division, we find most exact directions
set out as to the particular shade of colour which is to be used when
decorating quarters which are to be in the exclusive uss of women.
The position taken up in the Traffic Instruction is quaintly sum-
marised in some lines which reached one of the outlying exchanges.
The lines ran

If you are a lady as haply you may be
Your room must be durescoecl in tint marker! " C."
But should it just, so happen that you are merely men
Your eyes shall search duresco of a tint marked " N."

Presumably past experiments have established the fact that
under the benign influence of tint " C " the feminine mind is at
its strongest, whilst the male energies are reinforced by surroundings
of tint " N." We cannot claim definite knowledge of either of
these shades, but certain it is that the combination of colours on
the walls of our present official home have always appeared to us
as hideous. Possibly, however, they represent an earnest attempt
to secure an appropriate combination of colours suitable for a
staff of men and women.

At the February meeting of the Telephone and Telegraph
Society two papers were read. One was by Miss Baldwin of the Trunk
Exchange under the title of " Trunk Loads," and the other was
written by Miss Tynan, of the C.T.O... and dealt with '' Some Phases of
the Intercommunication Switch." The latter lady was unfortunately
prevented by illness from being present but she had secured a most
efficient substitute whose nicely modulated voice made one regret
the shortness of the paper. The views expressed by Miss Baldwin
were of that " downright " character which is now familiar to all
who attend the meetings of this society and the London Tele-
phonists' Society. On March 12 the members of the T. and T.
Society had the pleasure of listening to a paper by Mr. A. E. Powell
on " Problems in the Design and Equipment of a Modern Central
Telegraph Station/' and a week later Mr. Greenham, one of the
Assistant Superintending Engineers for London, read before the
Institute of Electrical Engineers a most interesting paper on the
" Provision of a Telephone Exchange." Unfortunately all the
meetings of these societies have this year been poorly attended,
although the papers read have been maintained at a very high
standard. It will be extremely difficult to carry on some at least
of the societies if the present was conditions continue throughout
another winter.

We offer our heartiest congratulations to Miss Brennan, First
Class Assistant Supervisor in the Trunk Exchange, who has left
to be married, She went away loaded with presents, tokens of the
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goodwill of those amongst whom she has worked in the Telephone
Service)

The usual occupation for the telephonist is still to entertain
wounded soldiers, and on March 3 officers (we refrain from referring
to them as "nice girl? " in deference to the author of "Telegraphic
Memorabilia " although we still think they are fully entitled to such
a description) from the Holborn Exchange gave a right royal time
to a party of our boys (this is still permissible we believe) at the
Memorial Hall. If smiling faces and rippling laughter are anv
indications of happiness we may affirm that these wounded heroes
were indeed happy. The ensuing Saturday found the Dalston
staff acting as hostesses at a gathering of which the following
account has been contributed :—

A party of 50 wounded soldiers from Bethnal Green Hospital were
entertained by the Dalston telephonists and friends at the Down's Baptist
Chapel, kindly lent by the Rev. Lindsay for the occasion.

The soldiers arrived at 2.30 in motor vehicles supplied and manned by
the Middlesex Volunteer Corps, 5th Squadron, and were welcomed by the
waiting hostesses who at once proceeded to partner them by an ingenious
arrangement of advertisements and their catch phrases.

After a series of popular choruses, the entire company sat down to a
well-spread tea, the dainties being mostly prepared by the ladies.

Before rising from tea each of the guests were presented with either a
pipe, pouch or cigarette holder with cigarettes and matches. After tea had
been partaken of songs were rendered by the telephonists and friends. They
were well received and accorded hearty encores. One of the soldier guests
then gave us an unexpected treat in singing a couple of songs in the best
style. Needless to say he was well applauded.

A number of parlour games were indulged in with a few more songs
following, during which coffee, sandwiches and cakes were passed round.

Hearty votes of thanks were then accorded to Rev. Lindsay, the
transport workers, and with cheers by the guests for the telephonists, Auld
Lang Syne and God Save the King concluded a merry entertainment.

ENTERTAINMENT TO WOUNDED SOLDIERS AT BRISTOL.
The clerical staff of the District Manager's Office, Post Office Tele-

phones, once again had the pleasure of entertaining about 100 wounded
soldiers at Brunswick Lecture Hall on Jan. 27. The proceedings opened with
a brief speech from Mr. Bates—District Manager—who welcomed the guests
and expressed the hope that a pleasant time might be spent together, after
which a musical programme was provided by the following artists :—
Miss Agnes Rayson, the Misses Grace Dunn and M. Jarrett and Messrs. Pearse

Clarke, F. Elworthy, Lionel Venn, A. T. Mass and F. A. Wilshire, all of
whom ably acquitted themselves, the items being well received. Mr. F.
Southby kindly acted as accompanist. The musical portion was divided
so that refreshments might be taken, and, at the close, a representative
from tho Enquiry Bureau returned thanks for the men, who showed their
unmistakeable appreciation by responding with hearty cheers. Special
mention should be made of the most welcome gifts of chocolates and cigarettes
supplied by Carspns, Ltd., and Messrs. Ansties (Devizes) respectively, which
did much to add to the enjoyment of the boys.

PERSONALIA.
LONDON TRAFFIC STAFF.

Miss AI.IOE M. BRENNAX, an Assistant Supervisor, Class I, of the
Trunk Exchange, has resigned to be married and was presented by the staff
with a dinner service and other useful presents.

Miss E. M. GILDING. Assistant Supervisor, Class 1, resigned on
account of marriage. She was presented by the staff of Kingston and Esher
Exchanges with a copper tea kettle and other gifts.

Miss A. L. GLYNN, a Telephonist of North Exchange, has resigned to
be married and \vas presented by the staff with a silver cake basket and other
useful presents.

Miss C. C. FELTOX, also a Telephonist of North Exchange, has resigned
in view of her approaching marriage. She was presented with a tea service
and other useful gifts.

Miss EDITH M. WOODHCRST, of London Wall Exchange, resigned on
account of marriage, she was presented by the staff with a dinner service
and other useful presents.

Miss B. LKAH OLDROYD, of the Trunk Exchange, has resigned to bo
married. She was presented by her colleagues with a silver tea service
and other gifts.

Miss N. J. BROOKS, a Telephonist of New Cross Exchange, resigned owing
to ill-health and was presented by the staff with a gold brooch.

PROVINCIAL STAFF.
Miss B. M. FRICKER, of the District Manager's Office (Telephones)

Canterbury, has resigned after fourteen years' service to be married.
Miss Fricker originally joined the late National Telephone Company in the
capacity of Fees Clerk and was subsequently promoted to be Travelling
Supervisor on the Traffic staff. Before leaving, Miss Fricker was presented
with a silver-plated teapot, sugar basin, &c., and with a silver candlestick,
the combined gift of the District Office Clerical staff and the Traffic staff of
the whole district.

Mr. W. J. S ALTER, Telephone Night Operator, on leaving the Service
after fourteen years, was presented with a silver-plated teapot by the staff
of the Canterbury Exchange.

On the occasion of her resigning to be married after nineteen years
service, Miss F. WEEKS, Clerk-in-Charge Telephones, Bath, was presented
by the staff with a dinner service and fitted handbag.

POST OFFICE HOSPITAL.
The entertainment given at the Post Office Hospital on March 2 and

arranged by Lady Hart and Mr. A. G. Ferard, was rendered exceptionally
interesting by the performance, by kind permission of Mr. Frederick Harrison,
of a comedy entitled Postal Orders. It was performed by the original
caste from the Haymarket Theatre (Miss Esther Whitehouse, Miss Mary Clare,
Miss Uthel Grimes, Miss Madge Compton and Mr. Gordon), and being in the
nature of a skit on Post Office work was much appreciated by the audience.
In the musical programme which preceded and followed it the principal vocal-
ists were Miss Margaret Mockridge, Lieut. Hughes-Hughes (Welsh Guards),
Mr. Whitney Mockridge, Miss Matheson and Miss Erskine, while Lady Newnes
gave whistling and violin soli. Lady Hart acted as accompanist. The

hole programme was an unqualified success. In addition to the patients
and staff numbering nearly 40, representatives of the Post Office witnessed
the performance, at the close of which Mr. Ferard invited Sir Robert Bruce to
thank Mr. Frederick Harrison and the members of the Harmarket company
for their kindness in coming to the hospital. Sir Robert in doing so took
occasion to emphasise the admirable services rendered by the women staff
of the Department in the present emergency.

ENTERTAINMENTS TO WOUNDED SOLDIERS.
The staff of the WALTHAMSTOW Exchange gave a very successful whist

drive and Bohemian concert at tho William Morris Hall on Feb. 17, to which
50 wounded and 10 nurses were invited from the neighbouring hospitals.
Several friends of the staff kindly lent their cars for the conveyance of the
guests.

The hall was prettily decorated with palms and plants. After ten
games of whist, refreshments in abundance were served which were all prepared
->y the staff. Cigars and cigarettes were then handed to the wounded and
play was finished. Five out of six gentlemen's prizes were carried off by
:he wounded amidst resounding cheers.

After the whist drive a very good concert was given at which one of the
wounded sang two songs and was cheered to the echo. The guests were
oth to leave and called for another entertainment at an early date. The

proceeds, amounting to about £3, are to be devoted to war charities.

The NORTH Exchange staff again entertained a party of wounded soldiers
on Feb. 3. In spite of the freezing atmosphere then prevailing outside, the
temperature of the gathering was warm and genial, all coldness being kept
rigidly outside the hall. The guests thoroughly entered into every item of
the programme and gave equal appreciation to the culinary and musical
artists. The musical efforts of the competitors in the whistling competition
also met with hearty applause.
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(JOHN LEE and J. W, WTSSENDEN), General Post Office North, London, E.C. 1.
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WHERE TO STAY.
The attention of our Readers is directed to the following

list of Boarding and Apartment Houses.

BARMOUTH (the Beautiful "Gleneairn").-^The most comfort-
able and p r iva te KoMi l en t i a l .Hotel in Xorth Wales. Charmingly

>h uated, overlooking bay and mountains. Large lounge. Excellent cuisine.
Moderate inclusive tariff . Highly recommended.—Mrs. Dennis, Pioprietress.

/ <LIFTONVILLE, MARGATE.—" Rosenburgh " Boarding House.
^- ' J 10 bedrooms. Situated best part of town. One minute to sands and
ni i i ee i ' t parties. Four minutes to tennis and bowls. Social evenings; and
dancing in large recreation room. Ho1 luncheon, late dinner, excellent
r i i is i i ie . Special t!->rm^ to those < p u > t h i 2 " T. A; T. Journal." Phone 23M.

j \EAN FORREST, Severn-Wye Valleys.—Beautiful Holiday Home
* * (( iOO feet u p ) . Spacious house, grounds, ba th , billiards, tennis, croquet,

motors, magnificent, scenery. Vege ta r ians accommodated. 3S>'. (v/. to -15.-..
ucek . - - I'hotos. prospectu^. Hal lam. Li t t ledean House, Li t t le-dean, Glos.

U1 ASTBOURNE.—' • Polytechnic '' Boarding House. Recoinmended
'-•^ by" Polytechnic," Hi-gent St., since IN94. A comfortable holiday home.
Liberal table. 'Terms from L'.w. w'klv.— Mrs. Edwards, 109-11 I. Tideswel! Hd.

ENSLEYDALE. — Board -Residence. Also Furnished Cottage
to let. — Miss S m i t h , Low Cn-en House. Thora lbv . Avsu'arth S.O.

"VISITORS TO LONDON."

TRANTER'S TEMPERANCE HOTEL,
6, 7, 8 & 9, Bridgewater Square, Barbican, E.C.

MOST CENTRAL FOE BUSINESS OR PLEASURE.
2 minutes' walk from Aldersgate Street Railway Station; 7 minutes' walk
from St. Paul's Cathedral and G.P.O. Very convenient for Shopping Centres,
Amusements, and all Places of Interest. Terms : Bedroom, Breakfast, and
Attendance, from 4s. Other meals optional. Tea, from Is. to Is. 9d. Electric
Light. Night Porter. Established 1859. Telegrams: " Healthiest, London."
'Phone : Central 959. Write for " How to Spend a Week in London," with
Tariff and Testimonials Free. Quiet, Home-like, and Comfortable. This
Old-established Hotel is again under the Management of

G. T. S. TRANTER, Proprietor.

H A S T I N G S
A SPRING RESORT.

HOLIDAY HOME for LADIES
For Particulars and Terms apply to the Hon. Sec. :

Mr. THOS. HUME,
The Sunday School Union,

56, Old Bailey, London, E.C.

°F
THE

THE EASTERN OPTICAL CO.
(Principal - M. SAMMES).

2, 3, & 4, Workman's Hall Buildings, Romford Rd., Stratford, E.
Telephone: 177 STRATFORD.

HOURS OF ATTENDANCE: 1O.3O A.M. TO 8 P.M. THURSDAYS, 1O.3O A.M. TO 1 P.M.

City Depot.~152, 154, and 156, CITY ROAB.
(Adjoining Moorfields Eye Hospital). Telephone : 1309 LONDON WALL.

HOURS OF ATTENDANCE: 9 A.M. TO 8 P.M. SATURDAYS, 9 A.M. TO 1 P.M.

Clapham Depot.— 96, ST. JOHN'S ROAD, CLAPHAM JUNCTION.
Telephone; 3033 BATTBHSBA.

HOURS OF ATTENDANCE: 9.3O A.M. TO 8 P.M. WEDNESDAYS, 9.3O A.M. TO 1 P.M.

Ophthalmic Opticians by Appointment to
Hospitals, Doctors, Public Institutions, &c.
MAKERS TO :— The London County Council ; The Metropolitan Hospital Sunday Fund,

Mansion House, E.C. ; The Salvation Army ; and numerous other Institutions, London
and Provincial.

LOCAL APPOINTMENTS:— The West Ham and Eastern General Hospital; The West
Ham, Lev-ton and Leytonstone School Children's Hospital £ u n d ;

AS

Ham, East Ham, Leyton and Leytonstone School Children's Hospital Fund ; Weat Ham
Guardian; West Ham and East Ham Education Committees; The Infant Orphan
Asylum, Wanetead ; ilanafield House Settlement, &c.

OUR ABILITIES WE REFER You TO OUR APPOINTMENTSTO OUR ABILITIES WE REFER You TO
The Glasses we supply to Hospital Patients are the best modern
Science can produce, and in no case exceed 3/6, in Steel Frames.

ARTIFICIAL EYES FITTED FROM STOCK OR MADE TO ORDER 3s. 6D. No EXTRAS.

SPECIAL TARIFF TO CIVIL SERVANTS.
PBR PAIR

Spectacles or Pince-nez in steel OF solid nickel frames, with sphere f. d.
or compound Lenses 36

Spectacles or Pince-nez with sphere or compound lenses in 10-year
gold-filled frames " - 7 6

MADE TO OCULISTS' OR HOSPITAL PRESCRIPTION INCLUDING A GOOD SERVICEABLE CASE.
WE HAVE ALWAYS IN ATTENDANCE A FULLY QUALIFIED REFRACTIONIST TO TEST AND

ADVISE YOU, FREE OF CHAROE.

Open an Account
at CRICHTONS. \ou can purchase
your immediate needs and pay a
small sum monthly out of your
salary—money you will never miss.

Send for The Mode Book.
48 pages of charming and
up-to-date styles in

Coats and Skirts, Coat Frocks,
Furs, Blouses and Dresses,
Underwear, Raincoats and
Macs, Shoes, Trunks, &c.

All supplied on our strictly
private and confidential
"Times" System from 5/-
m o n t h l y . K n o w n a n d
recommended everywhere.

Special Terms to
Telephone and P.O. Staff.

Send for the Mode Book—posted
quite privately.

CRICHTONS' Ltd.
Ladies'Tailors, Furriers and Outfitters,

14 Crichton House, Devonshire Sq., City, E.C.2.
(One tuiutite fi-oin Liverpool Street Station).
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"Electrical
Installations

By RANKIN KENNEDY, C.E.

The coupon below entitles any reader of the TELEGRAPH
AND TELEPHONE JOURNAL to a complimentary copy of a
booklet describing what is probably the most valuable work
for telephone, telegraph and genera! electricians ever
published. The necessity for being well acquainted with
all designs for installations that have given good results
will be readily acknowledged by those whom the matter
concerns.

While there are numerous text-books dealing with
one branch or another of electrical engineering, they are
all prepared for the student, and their contents deal rather
with theory than with practice.

The aim of the new Edition of '' Electrical Installations ''
which has just been published is to assist the practical man
who is concerned with electrical installations in any form,
and this because it is recognised that there exists a very
large class engaged in constructive and installation work,
and a still larger class whose duty it is to operate the
instruments. Many of these have picked up a working
knowledge of their employment. What they need is to
study the elements of the science of the subject. These
elements are fully dealt with, and on the sound foundation
thus laid, the author, who is a civil and electrical engineer
by profession, and recognised as being in the front rank of
electricians and engineers, proceeds to deal with every
possible form of electrical installation, their principles and
practical application.

ALL BRANCHES DEALT WITH.
The work includes iu its comprehensive scope a review

of electrical instruments, with references to indicators and
recorders, and alternating watt-meters, electric pyrometers,
and an electric spark recorder—all of supreme importance
to electricians and electrical engineers. The telephonic and
telegraphic branch of electrical engineering is, needless
to say, given in great detail and with profuse illustrations.

Dual ignition systems are fully dealt with, so too are
" electrical installation accessories/' wiring switches, switch-
boards, regulators, electrical signals, telegraphs, telephones,
and wireless telegraphy.

A FREE BOOKLET.
To the Caxton Publishing Co., Ltd.,

127, Surrey Street, London, W.C.
Please send me,, free of charge, and without any obligation on my

part, Illustrated Booklet on "Electric Installations" and particulars
of your plan whereby the volumes are delivered for a first payment of
]s. fid., the balance being paid in small monthly instalments.

(•Send this form or <i postcard.)

Adtlrms

The Handmaidens
of Progress
are knowledge and culture. Fit yourself for the next step,
and those beyond, in your avocation by developing those
talents which help along your chances of progress. Develop
your personality, widen your vocabulary, increase your
general knowledge, cultivate the niceties of speech and
wilting. All these things make for success in life, not only
by the advancement they bring but also the lead they give
their possessor in social circles.

The following books are splendid helps to achievement.
All or any will be sent free on approval, and payment can
be made by half-crown monthly instalments.

1 Talks on Talking. Prof. G. Kleiser. This new and excellent
book aims at unfolding the secrets of natural < ultured
conversation ; a friend of true faithfulness to the con-
versationalist in leisured social hours, a very present
help in teaching crisp business style. Nineteen chapters

2 English Grammar Simplified : Its Study made Easy. For
quick reference and authoritative decision, this book's
remarkable simplicity of language and its plain common
sense will win admiration and command respect...

3 Conversation: What to Say and Ho.v to Say it. How
to cultivate self-possession and bright conversation.
Shows how the tactful talk which succeeds in a drawing-
room will also give a man a subtle power in business

4 Languages. French, Italian, Spanish, German. Marvellous
common sense method. Ten minute lessons. Efficient
fluency in ten weeks. Originally £5 5,5. State language.
Offered at. ... '

5 A few- soiled sets
6 Perseverance. How to acquire or strengthen this splendid

asset in tile By H. Besser
7 How to Develop Power and Personality. Helps you to

attain the Personality that wins, compels and succeeds
net

8 The New Desk Standard Dictionary. A comprehensive abridg-
ment, specially suited for office and study, of the famous
Standard Dictionary of the English Language. Magnifi-
cently illustrated, with 1,200 pictures, diagrams and
maps. There are 80,000 defined words and terms,
0,000 graded synonyms, full tables of antonyms,
prepositions, etc. ... ... ... ... ... net 7
Leather gilt ... ... ... ... ... ... ... 21

Comprehensive Standard Dictionary, a smaller edition.
Demy Svo. 533 pp. ... ... ... ... ... 4

Concise Standard Dictionary. I6mo. 480 pp 2
„ ,, „ in leather ... ... ... 4

Assimilative Memory: The Key to a Perfect Memory.
By Prof. Alphonse A. Loisette. An Analytical and
easily acquired System for Memorising by Nature's
Own Method. Invaluable for Speakers and Students.
Originally £5 5s. Svo. 170 pp. net 10

Opportunities. How to make the most of your life ; how
to recognise and seize opportunities. A powerful
helper to progress. By L. Charley

Timidity. What it is and how to overcome it. A fine
tonic to character development

3 6

3 6

4 0

3 0

5 0

9
10

11

12
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14
3 0

3 0

Send Two Stamps for new book, "WARWORDS,"
32 pp., all about the War. Profusely illustrated.

FORM FOR GRATIS EXAMINATION.
Messrs. FUNK & WAGNALLS COMPANY,

134, Salisbury Square, London, E.C.
GENTLEMEN,—Please forward to me, carriage paid, the books

numbered as follows
If approved I agree to pay you 2s. 6d. within eight days, and
2s. 6d. each successive month until the total amount for books
ordered is paid. Otherwise I will return books within three
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THE PROGRESS OF THE TELEGRAPH.

BY P. W. LIENATJ.

(From The Nation, New York.)

A CONSIDERABLE portion of the increased load which the
telegraph has recently been called on to carry is no doubt the
reflex of the general extraordinary stimulation of business during
the last two years or so. But parallelirg this abnormal increment
attributable to the special conditions of the day, there has been
proceeding at a constant ratio of increase a growth of traffic of a
more permanent and substantial character. To this a number
of causes have contributed. The introduction of the night letter
and the day letter services some years ago marked a notable step
forward in the extension of the utility of the telegraph to the public.
The American people are quick assimilators. They cannot afford
to waste the proverbial nine days in wondering at any innovation.
It is stripped of its newness with very much the sa.me dispatch with
which young America removes the nice, shiny paint from a new
red wagon, and the novelty of yesterday becomes the common-
place of to-day. So the new overnight and deferred day services,
affording the facility of sending (as their names imply) communica-
tions of letter length by wire, at low cost, promptly made a per-
manent place for themselves in our scheme of business and social
correspondence. They have had much to do with opening the
way to a better understanding of the adaptability of the telegraph
to an infinite variety of purposes, for which it had in former years
not been recognised as available, and have'thus, in conjunction
with other elements, to which further reference will be made,
played an important part in bringing about a change iu the public
mind.

We do not have to go so very far back to recall the day when
a telegram was commonly associated with the idea of calamity and
distress. Though this extremely old-fashioned superstition may
now safely be said to belong to a past epoch, there still persisted
the conception of the telegraph as an instrumentality to be used
only in cases of extraordinary emergency, its employment even
for business purposes, though in the aggregate of respectable pro-
portions, being restricted by the limitations of this narrow aspect.
This point of view, as has been said, has been undergoing an
important modification. The speeding up of modern business
processes calls for the quicker handling of transactions. Con-
stantly sharpening competition has brought home to the business
man the necessity of keeping in the closest touch with the trade
to which he sells, as well as with the market from which he buys,

and with the units of his own organisation. Men of constructive
imagination have been quick to discern the value of the attention-
compellirg power peculiar to the telegram. They have reasoned
that a telegram always commands preferred consideration ; that
it always reaches the man who decides and is not sidetracked by
some routine, mail-handling clerk ; that its appeal is powerful and
its demand for prompt action insistent, and that for these reasons
it offers the most effective way of presenting any proposal—and
this, whether it be to a single individual or to a number of people.
As a result of the experiments in this direction the telegram has
demonstrated a quite remarkable efficiency as a sales medium and'
business builder, and with experience its employment in this capacity
has grown. Many concerns throughout the country, whenever
thev have some special offer to present to their customers, now
do so by wire. This may involve only a dozen or so messages
simultaneously sent, or it may involve anywhere from one or two
hundred to many thousands. Files of five hundred or a thousand
telegrams at a time are no longer uncommon. A department
store found it a profitable enterprise to announce a special sale by
sending 33,000 night letters to residents of the city and the sur-
rounding territory. There have been other occasions when more
than 100,00'.) telegrams were sent simultaneously.

The telegram is being used for buying as extensively as it
is for selling. Dealers, large and small, are utilising it most freely
to keep their stocks frequently and newly replenished, with a
consequent saving of capital tied up and of wastage in dead stock.
Again, it has been found to be a most effective agency for bringing
in delinquent accounts. Wholesalers and jobbers employ it as a
constant encourager of their sales forces. In soliciting orders, it
has become a frequent custom to request that they be sent by
telegraph at the sellers' expense, a self - addressed telegraph blank
being enclosed for the purpose.

The social use of the telegraph has likewise become more
general. Travellers have developed the habit of keeping in touch
with their families by night letter, probably because a night letter-
received at the breakfast table on the morning after it was sent has
a freshness lacking in a letter from one to five days old. The
convenience of telephoning a telegram to the telegraph office from
the home has had much to do with the enlarged employment of
the telegram for social and family messages.

The development of facilities for handling the traffic has
kept pace with the increased use of the service. The telegraph
of to-day is a very different affair from the telegraph of a geneiation
ago. Once upon a time a certain Congressman spread upon the
Congressional Eecord a speech in which he made the statement
that telegraph companies were not progressive and consistently
refused to encourage inventors of new methods. It would be



100 THE TELEGRAPH AND TELEPHONE JOURNAL. [MAY, 1917.

interesting to lead the distinguished gentleman (now long since
retired) through a modern telegraph office and to exhibit to him
what has been accomplished in the perfection of automatic tele-
graph transmission. The Morse operator still holds its place,
and probably will indefinitely, as for certain purposes manual
operation by means of the Morse key and sounder is most efficient.
But the conditions of to-day demand in addition newer methods
for handling the vast volume of traffic. The development of
automatic telegraph apparatus has occupied the attention of
scientists for many years. Many contrivances have from time to
time been perfected and have had their day, to give place to improved
and more effective mechanisms. There are now in successful
operation a number of devices by which messages, written on
a typewriter keyboard by the sending operator, are reproduced
directly and automatically by a typewriting machine upon the
proper telegraph blank at their destination, ready for delivery to
the addressee. And invention has not stopped there. The
Western Union Telegraph Company has in daily use, over many
circuits, with more to be added as conditions require, apparatus
by means of which eight messages—four in each direction—are
simultaneously transmitted over a single wire, the entire process
being automatic. This is an accomplishment which speaks for
itself.

In handling telegrams seconds count, and the great object
to be achieved is the elimination of every moment's loss of time.
Moving belts and pneumatic tubes have been installed in the
operating rooms to carry the messages from one operator's station
to another. Where boys and girls are employed to carry messages
from one part of the room to another they are equipped with
roller skates. Numerous other time-saving devices have been
provided, and new ones are adde'd as fast as they can be devised.
There has been constant improvement in the methods of keeping a
check on the movement of the traffic—within the offices by a highly
developed supervisory organisation, and between offices by a
system of traffic dispatching by means of which dispatchers stationed
at certain centres are constantly advised of the traffic condition of
every wire in the country and may direct the movement of the
business accordingly.

Whether more exacting demands beget improved facilities
or whether improved facilities breed more exacting demands is
a question as difficult to a.nswei as that concerning the precedence
of the hen and the egg. In any event, there is no doubt a reciprocal
influence, and it is the telegraph company's task to keep the
facilities always a step in advance of the demand.

THE STRUGGLE.

BY H. G. CORNJSK.

(Concluded from paga 87.)

WHAT I would like to do this evening is to consider again the
ideas underlying these terms in the light of the new knowledge
born of the war.

A little while ago it would have been heterodox even heretical
to doubt the universal and everlasting value of organisation,
efficiency and discipline ; they were accepted as always and un-
questionably good, but I suggest that the time has come when we
should consider whether we cannot have too much organisation,
whether efficiency cannot be purchased too dearly and whether
we may not be somewhat astray in our conception of what discipline
should be and what it can accomplish.

Do not misunderstand me. I am not prejudging these
questions. We may be quite on the right lines, but I suggest that
we should try to look more deeply into things as they really are,
to put in some fundamental brain work and bring our best thought
to bear on all the points at issue.

And about this word " thought " let me quote some words in
a recently published book by Professor Bertrand Russell (if I

may quote Mr. Russell without coming under the '' Defence of the
Realm Act ") :—-

" Men fear thought as they fear nothing else on earth—more than ruin,
more even than death. Thought is subversive and revolutionary, destructive
and terrible ; thought is merciless to privilege, established institutions and
comfortable habits ; thought is anarchic and lawless, indifferent to authority,
careless of the well-tried wisdom of the ages. Thought looks into the pit
of hell and is not afraid. It sees man, a feeble speck, surrounded bv un-
fathomable depths of silence : yet it bears itself proudly, as unmoved as if
it were lord of the universe. Thought is great and swift and free, the light
of tho world and the chief glory of man."

It is a terrible thing, you see, according to this philosopher ;
nevertheless I conceive we have to face the duty in the period of
immense social reconstruction which must follow the war, to face
all the dangers of full and free thought and not least in our own
Service. And I believe I am not saying anything with which
the administration will disagree when I say we want the staff to
think about it too, and that nothing but good can result from our all
thinking what is best to be done for this, which, after all, is an
important national service.

Let us first think then about this question of organisation.
No one knows better than a telephone man or woman that organisa-
tion—that is to say, bringing your people together and arranging
them so that the work of each fits into the work of the rest and
produces a complete result, putting each man or woman to the
work which he or she is best able to do and establishing such con-
ditions that the work is accomplished with the smallest possible
effort—is the life and soul of the Telephone Service. But so it is
of the State, and strangely enough before the war that was very
little considered in this country, for a more undeveloped and hap-
hazard collection of atoms than that composing what we call the
British Empire it would have been difficult to find. What could
be more unorganised than the system of distribution, which
indeed was no system, as anyone could see who walked down a
suburban street in the morning and saw half a dozen milk carts and
half a dozen bakers' carts and half a dozen newspaper boys all
bound upon the same errand, some delivering to one house some to
two or more, but all overlapping and doing a lot of unnecessary
work and expending a lot of wasted energy. And what could
be more unorganised than turning our boys and girls out of school
at the age of fourteen not even half-educated and each tumbling
into any sort of job which in their ignorance they could pick up
quite irrespective of their aptitude, or prospects, or the value of
the job to the community. I am not going to labour this point.
We have suffered from lack of organisation for peace but I under-
stand we are now beginning to organise for war. But now look
at the other side. For years past we have been pointing to Germany
as a model of organisation, as a country where the State is supreme
and has got all its people docketed and ticketed and card-indexed,
each one in his proper place with his job to do, and with one common
purpose emanating from the minds of the chiefs of the organisation
directing all. Yes, Germany is a highly organised country—but
organised for what ? There is an organisation of heaven as there
is an organisation of hell, as Professor Jacks says, and the organisa-
tion of hell may conceivably be more efficient than the organisation
of heaven, " for the children of this world are wiser in this generation
than the children of -light." And what is the result, what is the
common purpose to which all this organisation has been directed 1
The answer is writ large in the history of the last two and a half years.
The organisation is intended to produce and promote a power
and a culture that shall give that one State a mastery over all
others, that shall increase its own well-being at the expense of
other peoples, that shall in fact establish a sort of contempt for
all other civilisations and all other systems. Its end is purely
materialistic and inhuman, but it has come up against a principle
which is proving stronger than itself, something that it left out
of its calculations. What is that ? " The organisation of evil
is mechanical, the organisation of good is vital." It is just this
vital principle which is lacking. The individual soul has been
forgotten. The machine has become the master of the man instead
of the man the master of the machine. The means becomes the
end. The German is fond of comparing his Empire to the Roman
Empire and himself to the Roman citizen. It is not so, but there
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is one respect in wh ich the comparison may be made. Many reasons
have been given for the decline of that Empire, and one which
is gaining more and more acceptance as one of the primary cause?
is the vice of over-organisation—organisation to such an extenl
that all individuality was crushed and its people came to rel\
soWy upon the State for direction, for security and for life itself
Any system which omits to provide for the free development ol
the individual is doomed to decay and sterility.

Do not think that in this antithesis between the German and
English cultures 1 am suggesting that in the latter provision is
made for individual development. 1 am not: but at any rate
there is a freer play of forces, ind iv idua l i ty gets somewhat more
encouragement, and if we could combine this with an organisation
not on materialistic but on humanistic lines we should indeet
be working towards the perfect state. And thus we have much
to learn from Germany both a.s to what to aim at and what to avoid.

And now conies the question of efficiency. Efficiency, a splendid
thing in itself, is in danger of becoming the tyrant of the individual.
.1 like to think that in the Telephone Service we aim at an efficiency
which does not overlook the welfare and the happiness of the
human element, an efficiency which is qualitative, as well as
quantitative. Miss Baldwin's paper (vide page 82 of the .)o(7KXA7,),
provides me with a good example of what I mean. She accuses
the administration of wishing to turn the individual into a machine.
1 do not think that is true ; she mistakes a necessary uniformity
for a harassing rigidity, if there is any truth in it. to the extent
to which is it true it ought to be remedied. But the mere fact that
the matter can be brought up at a meeting of the staff and dis-
cussed in the way in which it has been discussed, is destructive
of it.s main argument. I conceive that suoh a discussion would
not be possible in Germany.

But to return to this question of efficiency, which implies
the attainment of the most useful ends with the strictest economy
of means. It is a commonplace to state that we are far behind
our enemies in all that leads to great mechanical efficiency, in
all that pertains to the scientific processes of agriculture, manu-
facture and commercial life. We know for instance that the soil
of Germany, although much pooi'er than our own, produces 50 per
cent, more food per acre than ours, simply through the application
of thought and science which is nothing but organised common
sense. On every 100 acres of cultivated land Germany feeds from
70 to 75 persons per 100 acres of cultivated land, while Great Britain
feeds from 45 to 50 persons only for the same amount of land. We
know that the average load per diem of a British railway truck
is 17 cwts., while that of the German railway truck is 2 tons 11 cwts.
But do we know that .since the war began and Germany was cut
off from all foreign supplies of fertilisers, she set to work to discover
a commercial method of extracting nitrogen from the atmosphere,
and now she has rendered herself independent of all outside supplies
of these compounds of nitrogen without which no country can
continue to exist. Great Britain, while still wastefully consuming
her irreplaceable coal reserves, has done nothing, is almost the
only civilised country in the world which has done nothing, to
create fresh supplies of the vitally necessary compounds of nitrogen.
The story of the aniline dyes which England discovered and left
Germany to develop, so that we were shamefully dependent upon
her for one of the most vital requirements of our textile industries,
is too well known to need more than mentioning. I quote these
instances, and could of course quote innumerable others to show
what can be attained by a national recognition of the importance of
scientific research. Germany spends enormous sums every year
on this aid to efficiency. There is no secret about this, no superiority
of brains or cunning. It is simply recognising that scientific
research makes for efficiency and not being afraid to spend money
on it. Incidentally it is useful to bear in mind that the few poor
thousands which this country spent on our research laboratories
at Twickenham were immediately cut down, as a war economy
measure. Yes, and the education grant was cut down and the
museums closed, the Government having apparently come to
the conclusion that our most useless form of expenditure was that
on education, and so acted accordingly, whereby I am informed
enough money was saved in one year to pay for nearly two hours

of the war. No Wonder that Professor Murray came back from
a tour of the neutraFu;oiintries and tells us that those people have
the impression that tire English are a " frivolous " race.

It is not a pleasant picture for us to contemplate but here
again there is another side to it.

Efficiency is an excellent ideal in business, but efficiency in
business so far from being an excellent is an ignoble thing as an
ultimate ideal in l i f e . There are greater things to be lived for
even than this most excellent thing—efficiency in industry. " What
shall it profit a man if he gain the whole world and lose his own
soul l " What is the value of this efficiency and the wealth and
power it results in if in producing it. if it is gainerl at the cost of <
the proper development of the human faculties >. I would like
to quote here a passage from a recently published essay of Professor
Warde Kowler on German thoroughness :—

It (i.e.. German thoroughness) means in the first place a steady
and continuous individual industry, under guidance until the
habit is fully acquired of working according to some approved
method, of adapting means to ends in the prosecution of a design.
The student has to learn to dispense with recreation, and to occupy
all his time, except perhaps an hour or two in the evening, in
attacking his chosen .subject both by highways and byways : for
the gradual increase of knowledge about every possible subject
compels him to learn foreign languages, and to be constantly
reading and carefully weighing new publications in his own tongue,
which is often difficult to follow even for a native, owing to the
carelessness of the use of it which prevails in the German learned
and scientific circles. . . .

. . . I do not suppose that Englishmen or Irishmen can ever
reach the present standard of industry and co-operation ; Scotch-
men may well do so, for they are by nature more persistent workers.
But as we hope that even in England serious work will be taken
more seriously than before the war, it may be as well to beware
of too servile an imitation of our present enemies. Their great
quality of thoroughness has its drawbacks, of which a word shall
be said here.

To begin with, it is obvious that this thoroughness, inculcated
in all German education, and enforced by State supervision, is
liable to discourage the free development of the individual mind ;
and this the best Germans know very well. It is not a system of
cramming and examinations, such as has been hurtful with us.
but a steady continuous educational drive, the pressure of which
it is almost impossible to escape, (lever boys are not allowed
to get on too quickly ; my nephews, when they left a German
gymnasium for an English public school, found themselves behind
the English boys of their own age. It must be said, however, that
nlightened Germans have long been criticising this feature in

their education—the Kaiser, I believe, among them.
Then again, the habit of continuous industry thus inculcated

tends to make the student overdo his duty to his work, and to
deprive his brain of the freshness and brightness which is necessary
f materials are to be handled with good judgment and results
expressed in a masterly manner.

And so while paying a proper tribute of respect to this efficiency
ind recognising its extraordinary value in our own particular
ausiness, let us not commit the fatal mistake in the great social
^construction which is to follow of establishing our plan of life
ipon a purely materialistic conception of the universe.

What is it in the German system and policy that has led up
to this marvellous organisation and efficiency for ultimately sordid
purposes ? It is a spirit of discipline such as we can have no
;onception of in this country, rigid, consistent and exacting, a

discipline which dogs every German man and woman from the
Jradle to the grave. Every schoolboy is taught to think and
n'ery professor is made to teach in the same mould and that mould
s the superiority of the German race under the inspired and
nfallible guidance of the Hohenzollerns. This discipline so far

as it promotes health and cleanliness and industrial effectiveness
las its good points, but in so far as it prevents freedom of thought
and intellectual development, it is stultifying and contains the
seeds of death and decay.

Everything which should conduce to the development and.
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happiness of human life, religion, education, patriotism, all are
bent and shaped to that one purpose ; the creation of docile and
obedient instruments of the will of the Kaiser and of the military
caste. " There is one desirable kind of discipline, one that comes
from within which consists in the power of pursuing a distant
object steadily, foregoing and suffering many things on the way "
(Bertrand Russell). There is also a certain kind of discipline
imposed from without which tends to a certain uniformity necessary
for the efficient accomplishment of a common task. But the kind
of externally imposed discipline which extends from the actions
to the thoughts of men and women, and turns human into mechanical
activities, is detestable, and its nemesis if not yet fully apparent
will be signally demonstrated in the next few months.

And what has all this got to do with the London Telephone
Service. Everything. For those great principles upon which
States are administered are precisely the same as those on which
any industry or community or department of a State are run ;
and the same success or the same failure results from this ; whether
they are applied on purely mechanistic or on humanistic lines.
If organisation, efficiency and discipline could have won the war.
Germany had won it before it commenced. On the other hand,
had we paid attention to organisation, efficiency and discipline
in our communal life we should from the first have been in no doubt
as to the result. How comes it then that Germany has not won
and we have not lost. It is because an organisation directed only
to the attainment of power and wealth will fail when it comes up
against a higher ideal imperfectly organised. It is because with
all our faults, all our stupidities and all our neglect we have, at
least given a certain amount of freedom to the individual soul, we
have at least encouraged individual initiative, however imperfectly,
and paid something more than lip-service to the idea of liberty.
And by that we shall win through in the end. And I beg of our
governors and masters that when they are considering the organisa-
tion, efficiency and discipline of the London Telephone Service
that they will bear in mind these things.

KHAKI AT THE SWITCHBOARD.
THE days of the war pass on—slowly or swiftly as the mood

of man varies. And as the hand of Dawn draws aside the curtains
of the night, each day reveals some new phase of the greatest
tragedy of all time. But it is a sombre drama—the more tragic,
perhaps, because of its relentless avoidance of colour. Purple
and scarlet and gold, the waving of plumes and the splendour of
armour—these glories were spread across the scene when of old
the rage of battle shook the world's stage. And now all is khaki.
The War and Science have conspired to kill the poetic god of battle,
and to produce a strange monster whose tentacles reach through
every faculty of the warring nations.

From its very inception the war made a difference to the
ordinary routine of telephone exchange work, but the effects,
until recent!}', were, in a manner, intangible. The voices of com-
merce and society had become somewhat altered in tone, and
there mingled with them a new voice, peremptory and commanding.
Now, however, comes a sudden change, and the war grows more
palpable. Men in khaki have invaded the exchanges and peace-
fully taken their seats at the switchboards. The powers that
rule our daily lives—that is to say, the military potentates—
have decreed that the soldier shall be trained in the gentle art of
telephone exchange operating, and, lo, the steel helmet gives place
to the head receiver, and the bandolier to the breast transmitter.

With a careful solicitude for the suitability of things in general
and for the susceptibilities of the great British public in particular,
the Department lays down certain laws as to the class of men that
may be admitted to training. Naturally, they must be intelligent,
but they must also keep their buttons and their boots clean, and
they must not have pronounced accents—either Welsh or Scotch.
There is no known case of a Welsh accent ; but somewhere on the
north-east coast of England, the sensitive ears of subscribers will
have, to bear with the polite request of " Number please ? " rendered
in accents reminiscent of the charmed land beyond the Tweed.
Surely the Department must know that the ubiquitous sons of

Caledonia are difficult to suppress. Whether this Scotsman's
accent is pronounced or whether the local ear is quite as sensitive
as might be is a problem perhaps involving undesirable com-
parisons, but one thing is certain, there has as yet, been no complaint
received, so the matter may conceivably be allowed to rest.

Alike in one way—that they have fought and bled—these
soldier-men who have, come to be trained in exchange working
are drawn from a wonderful variety of walks in civil life. Clerks
there are, not a few ; and miners, hairdressers, bricklayers, school-
teachers, a hotel-keeper; a solicitor, and a policeman may wall-
in procession into an exchange.

The military authorities seem to have a strong predilection
for ten-days' courses of instruction, whether the subject be map-
reading, gunnery or telephony ; and, consequently, the potential
operators were subjected for the standard period of time to pre-
liminary initiation into the mysteries of '' home " jacks, calling-
indicators, plugs, multiples, pegs and all the awe-inspiring para-
phernalia that is gathered together in a telephone switchboard.
The initiation ceremonies were endured by the novices with a
surprising amount of patience and interest. Even the opal code
did not unduly daunt their spirits. The correct methods of pro-
nouncing and repeating numbers aroused something like enthusiasm :
and standard expressions—well, there was some difficulty in judging
whether or not these beautifully turned phrases—usually spoken
'' with a rising inflection "—would be acceptable to men who
had doubtless been accustomed to that fuller and freer flow of
language which uses up such an astonishing supply of dashes when
modern artists, novelists, and poets essay a character study of
Tommy Atkins. A lecture room, a blackboard and chalk are things
that an officer commanding can arrange to supply at almost any
hour of the day, but note-books are apparently not easily produced.
These adjuncts of memory were requisitioned for the commence-
ment of studies, but had not come to hand when the course finished.
Now, the men had a way of finding little things to make life more
bearable in a manner that surprised the lay mind. Thus, oil a
cold day when, the supply of coals for the lecture room had run
short, there was soon found an old door which did not look par-
ticularly aged, and a splendid fire was kept froing all the afternoon.
Yet this faculty of discovery did not seem to extend to note-books.
Notes were certainly made, however, and answers to questions
were handed in, on many varieties of paper. Incidentally, the
note-paper bearing a red triangle and the initials of the name of a
well-known institution seems to be equally suitable for discursive
remarks on telephony or love.

The really practical training commenced when the men were
drafted into the selected exchanges. L ' Listening in "' was, as
usual, the first step towards operating; and this exercise must be
rather wearisome even to the most enthusiastic aspirant One
man certainly found it so. The supervisor watched him indulgently
for a time while the receiver of his handset wandered ai nlessly
fron, one shoulder to another and from the crown of his hear! to a
positio i suitable for stifling a yawn But the supervisor is a
campaigner of expedience and an absolute mistress of tactics.
She provided him v ith a head-gear set and the soldier was soon
making valiant endeavours to find a required number in the multiple.
Another man quickly staked out a sort of claim on the trunk junction
boards and could scarcely be persuaded to transfer his attentions
to the needs of subscribers. A sturdy Yorkshireman confessed
that he was " always slow at taking a thing in " but that '' Once
I do it's there for life '' ; and the Scotsman answered inquiries
as to how he was getting on with the laconic " Oh, brawly."

The men on certain duties bring their rations with them, and
when sympathetic supervisors were cautiously introduced to the
army sandwich, they refused to recognise it even as a casual
acquaintance. Cries for " something to be done " were raised,
and quite persuasive arguments had to be used before the ladies
were convinced that the district manager could not appropriately
make suggestions to the Army commissariat. When this fact
was realised, however, the inevitable happened, and the men
from the trenches are now treated by appreciative staffs to little
kindnesses of a very practicable and palatable nature.

Naturally, when the men in khaki—to say nothing of the
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men in kilts—marched into the exchanges for the first time, some
little flutter of excitement arose, but so inured are we to the sweeping
away of cherished conventions—all because of war's necessities—
that the presence of soldiers at the switchboards soon passed from
the region of startling innovation to the common ground of daily
routine. And the veterans of the battlefields have settled down
to master tho details of their ii?w occupation with a quiet and willins
composure. IDLEE.

TELEGRAPHIC MEMORABILIA.
"To make a mud patch in Be'gium beautiful " Captain A. A.

Jayne has appea'ed to the members of the C.T.O. Amateur Gardening
Association for " bits of any kirxl of p'ants, cuttings, &c., &c.,"
and it is understood that this appeal has not been made in vain.
Doubt'ess the hon. secretary of the above association wou'd be
willing to answer inquiries as to any further needs if the year be
not already too far advanced by the time these lines appear in
print.

Yet another of Ihe C.T.O. benevolent efforts organised by the
ladies has been their collection in the office of quite a heap of old
gold and silver jewelry, brooches, bangles, watches, &c., on behalf
of the Silver Thimble Fund Sale at the Albert Hall. The grand
total of this sale it will be recalled was a sum of £10,000, all to be
devoted to Red Cross work.

Attention has been directed on several occasions to the different
types of telegraphic apparatus and appurtenances which so far
have sustained or even enhanced their reputation sirce the autumn
of 1914. Sounders, Creeds, Gel!,«, Wheatstones, Baudots, type-
writers (sic), ar.d Hughes have, all in turn ar.d in their particu'ar
spheres, stood the tests which, generally speakirg, their spongers
claimed for them. The Creed has proved of the utmost uti ity
on certain imprrtant international long distance submarine cab'e
work for a perird now running into years, and more recent'y
has shown its high utility in connexion with the fair'y heavy
flow of Press due to the ferti ity of the correspondents on the
Western front, and the equal ferti'ity of interesting happenings
there. Gells have of course continued to assert their worth as
a modern necessary supplement to both Creed and Wheatstone,
and particu'ar'y so when dea'ing with the millions of letter and
figure cypher group* which have been so prominent a feature of
inter-Allies' telegraphy these 30 cdd months, and of which the
capital of the Empire has naturally been the hub and centre.

The Baudot has continued its economical and adaptable use
of international cables, and when the word " adaptable " is written,
a recent instance of this adaptabi'ity and French ingenuity may
be quoted with very special interest.

With the many military calls and the all-round pressure upon
existing circuits for mi'itary. naval and diplomatic purposes, on a
certain occasion it became specially necessary to maintain direct
communication between London and a certain Italian city, while
at the same time the pressure of traffic did not permit the French
capital to cede a special wire or even to reduce its six-channel
Baudot to a quadruple with the cession of two arms extended to
the trans-Alpine centre. Two arms of an existing quadruple
simplex Baudot then working between Paris and X were however
extended from Paris to London by means of two arms of the Paris-
London triple duplex Baudot. This combination thus gave :—

(1) Two direct channels between London and Italy,
(2) Four direct channels between London and Paris,
(3) Two direct channels between Paris and Italy

by means of a single, conductor throughout, but duplexed over
about 300 miles of its length.

The duplexing and the maintenance of the duplex and repeater
section of the apparatus and adjustment has for some time been
the work of the Engineer-in-Chief's Department which, somewhere
in France, maintains a somewhat lonely engineer standing-to
for the better part of the 24 hours, a most peaceful and helpful
invader of French territory. Students of modern multiplex tele-
graphy will best be able to appreciate the problems involved in
working two arms, one receiving, one transmitting from a 24-segment
plate on to a 17-segment distributor and vice versa, and yet main-
taining accurate phase all round.

The arrangement of course is not an ideal one, but it held
things together for a period measured by days, when traffic con-
ditions were ultra abnormal, so that one was grateful to the bridge
which carried one over the stream despite the execrable weather
conditions which obtained during this stressful period. One could
not help meditating in this connexion upon the inadequacy of
mere traffic figures to represent the actual value of work performed
under such conditions. With our own British well-maintained
lines, now consisting of many miles of well-protected underground
construction to rattle off ten thousand words of Press or to roll
out some hundreds of telegrams per hour is certainly a feat of
which we, as a much-ma'igned department, may well feel con-
tentedly proud. It wou'd, on the other hand, be ungracious indeed
were we to detrimentally compare the output of long Anglo-
Continental lines with thrse of the many shorter and nearer to the
ideal British maintained circuits, without making some very large
allowance for these widely differing conditions which are quite
beyond the control of British supervision a^d telegraphists' skill.

Yet it is a lamentable fact that this difference in conditions
is se'd( m allowed for in comparative criticisms, whi'e statistical
genius has yet to discover numerical signs which could represent
its va'ue at any given moment.

The superficial observer is inc'ined to say, " What, 5,000 words
of Press and 10,000 groups, pshaw ! a mere bagatelle," but as a
weary lightning grit der once sagely, if sarcastically, remarked
" Yes, rather some bagatelle when you've only got a wet c'othes
'ine to send it on." The labour and time and care necessary
to ensure even moderate'y accurate reception, in some of the
present war-time circumstances mere especially, are not expressible
on paper, as even are not the deep thoughts of those operators and
supervisors more immediate'y concerned ! So much for the by-
path of my meditations. Typewriters have natura'Jy proved very
helpful in many ways apart from s'ip-writing, and like Tube and
motor-bus and many another modern convenience, one wonders
how things would now go without them.

The Hughes has been mentioned because quite recent'y yet
another Government office has seen well to adopt it for its excellent
work in connexion with cypher traffic and the fact that it is a
particu'arly useful example of slow-speed type-printing telegraph
apparatus. I rather fancy that the L.P.S. has stolen a march
here, but am open to correction.

While still on matters that affect more particularly the London
C.T.O., though not without interest it is hoped to the widest edges
of the JOURNAL'S circulation, I would beg to p'ace on record the
deepest regret at the premature retirement of Mr. V. M. Dunford,
Deputy Controller, so unfortunately occasioned by his failing health.
It is sincerely hoped that freedom from official responsibi ities
will do much to restore him to normal health or at worst a healthy
approximation thereto, and thus enable him to enjoy a well-earned
rest. It is most certain that had he cared more for himself and
less concerning his official duties the present " point " on the
Controller's staff would not now have become vacant. While
correcting this proof the news arrives that Mr. J. Bailey, who acted
as chairman to one of the sub-committees of the High Speed Tele-
graphy Committee, has been appointed Deputy for the period of
the war.

With some temerity I would submit a few words culled from
an address by Mr. Rowntree some few months back, and which
ame under my eyes ou'y just recently. The word temerity is

used because, quite unjustly the writer believes, anything to do
with the Welfare Movement meets with but scant courtesy and
less chivalry in certain quarters at the present moment. Neverthe-
less the brief excerpt refers very cogently to the present all-round
pressure and its effect upon post-war energy.

"The nation," said Mr. Rowntree, "had never before experi-
nced such a period of industrial pressure, and no one could foresee

how serious might be the future consequences to the physique of
the country of long-continued industrial fatigue. We should uti'ise
the present opportunity to learn how to use human eft rt in the
most scientific and humane manner, and the experience thus gained
would be of great national benefit in time to come."

Much of the above referred to female labour during the present
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crisis, and it is hoped that a motive other than mere egotism wil
be credited to the writer for quoting this authority in support ot
similar fears expressed in reference to this question in this saint
column quite recently.

This charity having been duly accorded, human nature mus
needs presume upon kindness and cite yet another supporting
view, but one even more directly so. Thus Professor Pinard :—

" Pitiful is the myopia which congratulates itself on seeing
that young women can do practically anything that a man can do
but fails to see that if woman spends her powers upon the present
in the same way as man, she cannot have them for the future of
which she is more particularly and. specially Nature's trustee."

For the many, many kind expressions of sympathy which have
reached me during these last few weeks will readers please accept
my poorly expressed but sincerest thanks.

J. J. T.

LONDON TELEPHONE SERVICE NOTES.
THE final meeting of the London Telephonists' Society was

held on March 20 and, in addition to two excellent prize papers,
the members present enjoyed an address by Colonel Ogilvie. Some
particulars of Colonel Ogilvie's remarks appeared in last month's
issue and the promised announcement of the conditions for employ-
ment in France have now been circulated, and we understand
that the task of selecting the most suitable applicants is well in
hand. Possibly before these Notes are printed the first contingent
may have left for the Continent. We trust there will be an official
review of the latest recruits to tho R.E. (Signal Section) before
they leave this country. We should in any case expect the L.T.S.
members of the County of London Volunteer Engineers to be
present in full uniform. Whether or not the telegraphists and
telephonists bound for France are given an official leavetaking, we
are certain they will render an excellent account of themselves and
win golden opinions in their new sphere of action. We wish them
Godspeed and a safe return to their normal duties.

The former remarks are by way of digression and we must
now return to the Telephonists' Society. The first paper read was
'• An Account of Singapore, its People and its Telephone Exchanges."
This was read by Miss D. O. Keyworth, a lady who is at present
attached temporari y to the L.T.S. She and her sister who were
engaged in the Singapore Exchange left that colony in crder to
accompany their family who came to Eng'and at the same time
that their father journeyed to Europe to fight for King and Empire.
The united family hope to return together to Singapore at the
end of the war. We earnestly trust their hopes will be fulfilled.
The paper was very brightly written and most pleasingly read, and
its reader expressed her willingness to answer any question on the
telephone aspect of her essay. The matter of greatest interest
to her London confreres seemed to be that point of ever-present
interest—wages, and Miss Keyworth detailed in a masterful (or
should it be mistressful) manner the full sca'e. It is wonderful
how complete information on such a point always appears to be,
but as the scale was quoted iu a cash denomination other than
£ s. d. we fear we did not carry away with us any very clear
conception of the comparative generosity of the scale when con-
trasted with that now in force in London.

The other paper read was by Miss C. K. Hooper. It was an
essay on '" The Telephone in Modern Drama," and had earned
the special prize of one guinea given by Mr. John Lee. We shall
hope to see both of these papers printed in this JOURNAL at an
early date so that no further description seems necessary. Colonel
Ogilvie presented the awards for the session's competitions, and
a vote of thanks to him was carried with acclamation. It is certain
that the telephonists do very much appreciate the unfailing interest
taken in their society by one whom they know to be so fully occupied
in these days.

Ballot papers were distributed for the election of officers for
next year's session, and in order to allow everyone to enjoy the
prize papers the work of counting the votes was deferred to a later
date, but it was possible to make two announcements. The
president for 1917-18 will be Miss Hooper and Mr. Townsend will

continue to act as secretary-treasurer. It is very gratifying to
have a lady as president. Miss Heap's year of office still stands
out as one of the most successful the society has had, and unless
the war continues through the coming winter we may fairly antici-
pate a brilliant session next year. Miss Hooper's interest in the
society dates from its earliest days. We think the retiring presi-
dent, Mr. J. Stuart Jones, ought to be congratulated on the session
just closed. War conditions have, as was only to be expected,
reduced the average attendance, but the meetings without exception
have been of an extremely bright and interesting character and the
prize papers have reached a very high standard.

The Telephone and Telegraph Society have a'so had their
final meeting for this session. The '' business " of the passing of
the accounts and of the election of officers was first proceeded with.

The society carries forward a balance of over £30 which is a
guarantee at once of economical management and of the certain
re-election of the hon. secretary, Mr. J. W. Wissenden, and of
the registrar treasurer, Mr. G. K. Cherry. Mr. Albert Illingworth
the Postmaster-General, having consented to act, was unani-
mously elected to the office of president. The vice-presidents
were re-elected with the addition of Mr. A. B. Walkley and Mr. A. G.
Ferard. Mr. Preston was elected to the office of chairman, an
honour which will be appreciated by the London Telephone Service
as a whole. We shall expect a crowded house at the opening
meeting of the new session. The committee were re-elected with
Mr. A. W. Edwards to replace Mr. Dunford of the C.T.O. The
latter, we regret very much to learn, retires from the committee
on account of sickness. We hope he may soon be restored to full
health.

The " business " was followed by a paper by Mr. M. C. Pink
of the L.T.S., on " Subsidiary Telephone Services." The paper
proved of great interest, and that the discussion following it did
not flag will be appreciated by everyone when it is stated that
Mr. Pink dealt in detail with certain aspects of the " phonogram "
question. This question seems as potent to loosen tongues as
was the most carefully concocted potion of a medieval wizard—
even those of less ready speech trip fluently from period to period
as they express indignation at the thought that at some time or
another, in some phase or another, the discussion has sunk to a
level or risen to a heat which it never could have done if only every-
one had approached it in the same spirit of judicial detachment as
themselves. Well, well, probably they are right, but we fancy that
after all an occasional spark brightens things up a bit and seldom
burns the house down or interrupts friendship—and after all.
speaking phoiiograminatically, the ivory gates of Hope are moving
on their hinges.

EXPERIENCES AND IMPRESSIONS OF A DAY
SUPERVISOR TAKING AIR RAID DUTY.

Bv EDITH E. VENUS,

A LOUD banging at the door just as I was preparing for bed
and a voice savin c1. " Will Miss take up duty at once please ? "
—this was the first indication that Zeppelins were on their way
and that the emergency staff was being called out. As an emer-
gency supervisor in charge of an exchange during an air raid, I
would like to give a few of my experiences.

It is with a sigh of regret that one starts out on an occasion
of this kind. The day's work has already been done, and no one
mows what the night is going to bring. Arriving at the exchange,
one quickly settles down for the important work which will follow.
Suddenly the message is received " Take air raid action." and
it once everyone is alert, and it is a case of all hands on deck. The
'orms are given out with a tactful remark urging the staff to be
is quick as possible, and the telephonists are rapidly transmitting
:he messages. Two instances which occurred in giving the
nstructions " Take air raid action " are worth recording. A tele-
ihonist had apparently been unable to make a subscriber under-
stand the message, and one of the higher officials of the department,
with the idea of helping to make things clear had taken over the
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call. The supervisor was not aware of this, and her astonish-
ment can be imagined when instead of the usual quiet voice of the
telephonist giving the message, she heard a loud voice saying
'" Are you deaf ? Will you take this message ? '' The super-
visor could not believe that she had heard correct! v, and it shows
that no one is infalliable on an air raid night.

The second case was that of an office boy who, when the message
was given to him, answered in a weak voice " Well, miss, I'm busy
now, but if you ring up in half an hour I'll attend to you." Half
an hour when the exchange was working by seconds ! Words
fail to express how one feels towards a subscriber like that.

The exchange is now quiet for a while and the whisper goes
round " Where are they ' " it takes a great deal of courage to
know that the Zepps are close at hand and yet to turn to one's
staff with a smiling face and say " Oh ! we are quite safe, they
won't get hero." Safe ! With a loud bang the first gun sounds,
and then another, until at last it is hard to tell whether they are
guns or bombs.

It is perhaps at this time that the supervisor in charge needs
most courage, for the staff is relying on her attitude and her self-
control. It is no easy matter at a time like this to walk up and
down behind the girls telling them there is no danger, and to show
their pluck.

The guns cease and everything is quiet, evidently the Zeppelins
have gone. It is then that the reaction comes. Everyone feels
cold and worn ou', and it is wi th a feeling of relief that the '; rest '
message is received. Those who can get home for a few hours
before taking up duty again are glad to do so. Tired out, yes, but
feeling that although they are women and cannot, fight they are
helping to safeguard the people at home against the most fiendish
things ever invented. Were they frightened ? Not a bit ! For
courage and self control give me the telephonists on the emergency
list who take up duty at any hour, whether it is 9 p m. or 2 a.m.
We admire our boys in the trenches for their courage a.nd endurance,
and in a smaller way our telephonists on air raid duty show the
same qualities.

Difficulty in travelling; to take duty is one of the chief draw-
backs, and I must strike a personal note and relate a couple of my
experiences.

Having heard of a big raid one evening I telephoned to inquire
whether I was wanted. The reply was " Yes, come at once if
you can get here." I got a conveyance about half way, and then
found that all traffic was stopped. Walking on I found the streets
thronged with people of all sorts and conditions, and the pavements
strewn with plate glass. To the right the sky was amass of flames
soaring high from a building set on fire by bombs. It seemed
impossible to go on. but after being pushed by the crowd, I heard
two men asking the way to a point near the exchange. I followed
them. They walked faster and faster a.nd [ had to resort to a small
run to keep up with them, all through the slums. Never have I
chased two men as I did that night. The route was blocked by
policemen, and it was not until I asked for the Post Office that
I was allowed through with instructions to keep straight on My
delight at reaching the office safe and sound can well be imagined
Never have I been so pleased to take up duty as I was that night.

Another time I was sleeping peacefully when at 2 a.m I was
knocked up by the police and told, to attend for duty at once.
With a groan I turned out, wishing I had never seen an exchange.
No conveyances were running, so I started to walk, but it, was not
long before I was sorry I had attempted the journey. It was
through one of the poorest neighbourhoods, and men were clearing
out the sewers. From the remarks made it was evidently unusual
to see a woman at that hour. The few people about were of a most
unpleasant type, and that walk is an experience I do not wish, to
repeat. When the exchange was reached at last I was told that
everything w^as ail right and my services were not required My
feelings can be imagined, but there was nothing else to do but to
go home again.

So much for air raid experiences, but in spite of the difficulties
and annoyances at being called out unnecessarily at 2 a.m.. we are
ready to do our bit again if required, although I hope the Zepps
have had their lesson and will not trouble us again.

CORRESPONDENCE.

STAFFING OF THE PHONOGRAM ROOM.
TO THE EDITOR Or " THE TELEGRAPH AND TELEPHONE JOURNAL."

CAPTAIN JAYNE'S eulogy of tho soldier lineman and passing praise of
the telegraphists from the Post Office makes pleasant reading, and it is hoped
we may often have the pleasure of following that able officer and his men
in similar vivid pen pictures.

Another item appearing in your last issue is tho question discussed
recently by Messrs. Dive and Jones, as to w-hether the phonogram room should
be staffed by telephonists or telegraphists. Unfortunately this question
has been left , in the writer's view, very much where it originally stood. This
is a pity, because owing to the expansion of phonogram traffic the staffing
question is becoming one of serious interest, both from the point of view of
efficiency and expediency.

Experience shows that a phonogram operator to be efficient should
possess an intimate knowledge of the rules applicable for the treatment
and acceptance from the public of Foreign and Colonial telegrams, also
Inland telegrams, embracing telegrams under the headings of Reply Paid,
Porterage, Week End, Deferred, Mixed Postal and Telegraph, Radio, Express,
as well as the charges and particular kind of forms to be used for these various
services. In fact the phonographist while not needing any knowledge of
the working of a telegraph instrument, must nevertheless have all the know-
ledge of an expert telegraph counter clerk. The writer's opinion therefore
is that the phonogram room operating force, if the public service is to be
efficient, should be selected from the staff of telephonists and be specially
trained in the handling of phonograms, and also be regarded as a distinct
body, separate from telephonists. While a difficulty might arise from this
arrangement when questions of promotion come up (telephonists and phono-
gram room operators at present being listed as one body), it would disappear
and a great gain in efficiency be attained if the phonogram force were con-
sidered as a distinct body from the telephonists, ^gain, it can be argued that
at large centres, it would not be possible to train the entire staff of telephonists
on the maze of rules necessary for the handling of telegrams, and withdraw
them from this work for long periods to perform the rota of ordinary switch-
board duties.

Regarding the employment of telegraphists on phonogram work—
clearly, to so staff a phonogram room would be just as unbusinesslike as to
employ a skilled violinist to play the triangle in an orchestra. Obviously
a waste of skill.

The summary of the recommendations contained in the report of the
High Speed Committee is very interesting reading, but perhaps if the com-
mittee had experienced the difficulties encountered in the instrument room
of the office where the writer of these lines is situated, the recommendations
might not have been quite so hard upon poor " Wheatstone."

Geographically the office in question is on the fringe of the telegraph
system of this country, and as a result of the severe snow-storm which raged
over the British Isles during the beginning of March, the main system of
traffic outlets both telegraph and telephone, was wiped out for a week, com-
munication with London fortunately remained open, on one channel, and
as London had communication with all large centres the situation was, thanks
to Wheatstone and Creed, saved, and that with the minimum of labour at
London.

The substitution of manual for automatic high speed systems might bo
an advantage for the Department at some offices, but certainly not in the
case of outlying busy commercial communities, at least so long as telegraph
lines are so sensitive to climatic variations as at present. In fact each large
centre should bo considered separately according to the number of channels
available, the length of the lines, and tho daily amount of traffic. A common
multiple system would be just as applicable to the general need as the system
adopted by a certain Poor Law doctor, who kept a large barrel of medicine
from which his assistant filled bottles for each and all of the patients, no
matter what their individual trouble. This was good for the doctor, but
what about the patients '! London in the case cited had perforce to tako
over and above the load ordinarily conveyed to that office, all the traffic
usually carried by lines to Glasgow, Edinburgh, Newcastle, Birmingham,
Leeds, Manchester and Dublin, and but for " Wheatstone " and " Creed "
this could not have been accomplished. On the other hand, the situation
would have been a hopeless one if multiple circuit working had been sub-
stituted for Wheatstone. May the shades of Wheatstone, Preece and
Eden defend us from such a pulling asunder of all the magnificent structure
built up by them, which has proudly been called the most perfect of
the telegraph systems of the world.

J. D.

WOMEN'S DAY.
IK connexion with the Y.W.C.A. Women's Day Fund to

provide Huts and Hostels for women wartime workers, a collection
was made amongst the women of the London Telephone Service
(Exchange Staff) and a sum of £13 7s. forwarded to the Secretary.

We regret that owing to pressure on space we are compelled to
hold over the next instalment of Mr. Sirett's paper on " Telegraph
Apparatus " until next month.
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THE UNITED STATES.

THEBE is no craft kinship between our country and the United
States more close than the kinship of telegraphs and telephones.
We have visited each other ; \ve have copied each other : we
have paid each other the tribute of envy of circumstances which
rendered telegraphy or telephony more adaptable to social and
economic needs ; We study each other's journals, and we cooperate
so closely that many contributions appear 011 both sides of the
Atlantic. The step from benevolent neutrality t:> actual armed
alliance is a smal ler step in closeness of association in respect of
our craft than it is in any .other respect. Now we are closer than
cousins : we are allies. The spirit of a new friendship throbs in
our hearts. It became a'most tangible to us in General Post Office
North, when the great crowds surged about St. Paul's Cathedral,
and Julia Ward Howe's " Battle'Hymn of the Republic " sounded
round, the great dome. If only telephony were not in its infancy
we should like to have invoked Mr Carty's aid and to have spread
that solemn chorus throughout the vast enterprise of the American
Telegraph and Telephone Company. What an opportunity for the
arts of the electrophone ! How we should like to have carried to
a thousand telephone receivers from New York to San Francisco
the great jubilant dedication of " the trumpet that shall never
call retreat.''

They, our cousins, are to learn by our experience. In the
matter of our own craft we have much to tell them. The past three
vears have been packed with telegraphic and telephonic events.
Some we have recorded iu these pages ; some, to our regret, must
still be kept secret. One experience our cousins are bound to
have in which their English friends will be interested in an especial
degree. We shall watch the Government control of telegraphs

and telephones with the kindliest of eyes. It may be that it will
affect the general attitude to this question much as the Government
control of railways in England has affected the general attitude
to the nationalisation of railways. There are still opposing opinions
on that subject, but they are stated in a different form ; there is
a greater readiness on each side to see the strength of the opposing
case. Our friends who become civil servants at a dramatic moment
in their country's history, even if it be a temporary experience, will
bo able to throw new light on the problem.

And we shall look with particular interest at their professional
experiences. Their enterprise and ingenuity will find new paths ;
they will find problems which call for solutions even more swift
than they are accustomed, to apply. Probably some of our problems,
now familiar to us, will not be presented : the Zeppelin will not
call for an adaptation of the telephone service such as that which
we had to discover. But when the time comes for a correlation of
telegraph and telephone experiences there will be interesting
ventures to disclose. If it should happen that under the Stars and
Stripes something of the nature of a signal company should, come
to our shores, we promise it a welcome which will be a real and
present evidence of the sense of fellowship which always has existed
and which the present grim tragedy has strengthened and deepened.

HIC ET UBIQUE.
WE congratulate Mr. James Bailey on his appointment as

Deputy-Controller of the Central Telegraph Office. Mr. X. W.
Edwards becomes Senior Assistant Controller and Mr. T. Mackenzie
is promoted to be Assistant Controller.

NOT long since we published an editorial dealing with the
nomenclature of telephone exchanges. Liscard must now be
added to those exchanges which have changed their name but not
their local habitation. It is now appropriately known as Wallasey,
the name of the borough within which it is situate.

OCCASIONALLY, perhaps once a fortnight, the editorial telephone
bell rings, and a voice—almost always a lady's—asks : " Are you
the Telegraph 'I " We reply modestly enough that we are THE
TELEGRAPH AND TELEPHONE JOURNAL, but unperturbed by this
confession, the lady usually asks if we will insert an advertisement
relative to servants, flats, births, deaths, marriages or what not.
Hardened by experience we suggest that the Da Hi/ Telegraph
may be the organ required and that the required telephone number
will be found in the directory under the letter 1). We wonder if such
correspondents would confuse the Christian Herald with The Herald,
or the Sporting Times with the Thunderer '.

THE Logansporl Pharos Reporter referring to an advertisement
for " Bright young lady handy at talking by telephone : > says :

" Ought not be any trouble these days in finding just the right person
for a job like that. When sister isn't doing her fancy work and the heavy
work on the piano in the paiioxir, she is practising 011 the proper1 way to talk
over the telephone. The result of her telephone practice especially is that
she has become extremely ' handy ' at the hello machine. She has become so
' handy ' with the talk box that she can order ma to go to the furnace room
and stoke the fire with one hand, and say, ' Now, George, you're just too
mean,' with the other, and never miss a stroke. Saturday we saw her kick
the cat clear across the room while she was standing at the 'phone engaged
in a telephone marathon with the guy she calls her ' steady ' and never for
an instant did the seraphic accent depart from her superbly modulated
voice. Sis is all right when it comes to being " handy ' with the 'phone
and she ought to have the job."

Strange are the little differences between ourselves and our
American cousins to be observed in this short paragraph. WTe
don't refer to sweethearts as '' steadies " in this country, to young
men generically as " guys," nor to young women as " sis." We
don't stoke furnaces in private houses because we don't possess
them, and, we must add with regret, the telephone is not as common
as the piano in middle-c'ass homes.
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PROBLEMS IN THE DESIGN AND EQUIPMENT
OF A MODERN CENTRAL TELEGRAPH-
CABLE STATION.

Bv A. K. POWELL.

T H K acqu i s i t i on of t h e cables of t i n - Anglo-American and Direct I 'uited
States Companies by the Western Union Telegraph Company in Ki l l , brought
under one control three complete telegraph and cable organisations, each
with its executive .and operating staffs, cable stations, branch offices and
terminal operating rooms.

The necessity of concentrating these facilities being evident, a studv
was made of the cable system as a whole iu order that the best use might
bo made of the plant and staff at the disposal of the company.

Concentration of the London Ofliees was held up for several years,
but the introduction m f!)12 of the deferred and" cable letter cheap services,
greatly increased the traffic load earned by the company's cables, and it
became more and more evident that' to distribute these loads efficiently over
the three cable divisions, some method for quick interchange of traffic was
necessary, especially on occasions when the filings were abnormally heavy
on one or other of the divisions or weather troubles hampered the laiidlin'e
outlets.

As it had been decided that all departments were to be housed in the
same building, steps were taken to ascertain the amount of space each
department would require, and a study of these requirements gave a total
of 20,000 square feet, of which the operating traffic space had to be on one
unbroken floor with ample room and unobstructed natural lighting. It
was further desirable that this space should allow the lay-out of the " Ideal "
operating room which, it was assumed, should approximate to the form of
a wheel in which the hub would represent the supervision, cheeking and
service portion, and the spokes the operating tables : thus cutting down tho
handling of , messages or services through their various stages to a minimum
average distance.

The total space and other requirements having been agreed on, the first
problem encountered was where such premises should be situated. Figures
provided by the Commercial department showed that the source of the large
majority of our traffic lay within the City area, inside which it was necessary
to maintain a big staff of messengers to afford rapid pick-up and delivery
of messages (a vital point in a competitive business) and it was assumed that
tho Royal Exchange represented roughly the centre, of this telegraph busi-
ness area. The assumption of this centre was based solely on experience
and it was thought advisable to try and confirm this by actual figures, since
it was desirable that the bui lding should be placed at the shortest mean
distance troiu the various areas withm which our largest customers lay.
'Tiie plan adopted to locate this position was to lay out on the 2a-inch, large
scale Ordnance map of the City, a circle with a radius of half a mile, having
the Royal Exchange as its centre and to divide out tho area so enclosed into
squares with sides of 140 yards. This ruled map was then handed to the
canvassing department to make out a list of all known customers lying withi
each square, together with the yalue of their accounts. These values having
been obtained the totals were marked in to the i r respective squares and the
portion of the map lying w i t h i n the circle was then treated as a plane surface
loaded with various masses and its centre of gravity calculated in the usual
manlier. This centre of gravity (or really centre of mean business distance),
was found to lie in Threadneedle Street, w i th in three hundred yards of the
Royal Exchange- and showed fairly conclusively the accuracy of the estimate
based oil experience.

The problem then became one of finding sui table premises w i t h approxi-
mately 20,000 square feet of floor area, and well-lit floors on or near the
theoretical centre already calculated. After several months a seven-story
bui ld ing in course of construction was found in d'reat Winchester Street,
actual ly 240 yards from the ideal centre, but as near to it as circumstance?
permitted. The narrow form of this building was not ideal but the lighting
was good both back and front, and it had at least five floors of 4,000 square
feet each. The architect's plans showed a central stairway and lift shaft
which would have cut up these areas badly but the building was not too fa
advanced to have this altered and moved to tho Western end; thus giving
the clear Hour spaces required.

Under the company s scheme of organisation the handling of the acttia.
telegraphic business is divided into two controls or departments—first, tht
traffic' manager's department which is responsible for the operating of al.
cable stations atld such laiidliiie stations as work directly into these cable
stations. Secondly, the commercial manager's department which is res
ponsiblo for the operating of provincial wires, City branch offices, and al
functions that entail dealings with the public. This lino of demarcation
means that the traffic management receives all cable messages at its operating
rooms in London and Liverpool, transferring printed, typed or written copies
of these messages to the commercial management, who " unpack " code
addresses, envelope and deliver these messages to the public or other telegraph
administrations by tube, wire or our own messenger service. In the other
direction the commercial management takes in all counter messages from it;
customers and receives messages from other telegraph administrations sent
to it by tube and messenger.

^rrins
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These two departments between them required a large space
for their accommodation and had it been possible it would have been
>est to have placed them adjacent to each other on the same level to facilitate

quick message interchange and reference. The traffic department's require-
ment for their operating room, however, being approximately 4,000 square
feet, it was impossible to lay-out these two departments oil the same floor
and it was decided to place the " traffic '' operating room on the fourth floor
and to divide the commercial department floor space into several portions,
the portion which required close contact with the traffic being placed im-
mediately below it on the, third floor and the public counter and message
delivery portions on the ground floor and basement, which were their most
suitable locations ; the spreading out of the commercial and traffic depart-
ments in this manner necessitated some system of message convoying to
link them up and the three most usual methods—namely, belts, pneumatic
tubes and track conveyors were considered.

Belts appeared to be the ideal method having the advantage of con-
tinuous " pick-up " and " delivery," but the number and length of the
vortical runs together with the problem of selected drop-off positions lather
put the system out of court. Tubes had the merit of simplicity and

LAMSON DISTRIBUTING CKNTUK IN " RING."

reliability but as the- runs from a tube standpoint were short, the load
continuous and messages often filed in large bundles, it was decided that
the labour and loss of time entailed iu folding, unpacking and unfolding
messages from carriers, together with the inevitable untidiness and possible
damage to the message during these processes rendered tubes unsuitable for
the purpose, leaving only track conveyors to be considered.

Experience with the " Lamson " track conveyors installed in our Central
Cable Office in New York in 1911, had proved them to be satisfactory for
the conveyance of un-eiiveloped messages, and the system had the peculiar
advantages that on the one continuous line of track several pick-up and
drop-off positions could be installed ; also that individual cars could be
arranged to "pick-up" and "drop-off" messages between any selected pair
of stations. This faculty rendered this system particularly suitable for our
purpose, and it was decided that it should be adopted.

The Lamson system having been decided on, it was necessary to consider
the " run " positions, where they passed between the various floors and it
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became evident that it would be advantageous to provide a special shaft
vertically through the building for this purpose ; even at the expense of
extra length of conveyor instead of going through the various floors as posi-
tions dictated. It w~as, therefore, decided to make a shaft of sufficient size
to afford working room throughout its length with means of access at
every floor and in it to place the conveyor track and all telegraph, tele-
phone, battery and power cables together with any outside pneumatic tubes,
providing in addition sufficient room for future developments.

The obvious position for such a shaft was to fol low the run of the
passenger lift and the building plans permitting it, the l i f t shaft was built
of double width, separated throughout its length into two shafts, one aecom-

TRAFFIC OPERATING ROOM (Fonvrn F L O O R ) .

moclating the passenger lift and the other the conveyor track, cables, tubes, &c.
Doors were provided at each floor opening on to light iron gangways, thrown
across the shaft—thus giving a clear view and access to all plant within.
The conduits connecting with the Power room in basement, the Post Office
telegraph and telephone cables, all bell, fire alarm ami electric clock wi r ing ,
the school wiring system oil the second floor, the pneumatic tubes and
signalling wires on third floor and the end of the floor duct system running

WHEATSTONE TABLES. TRAFFIC OPERATING ROOM (FOURTH FLOOR).

under the fourth floor operating room, all connect with this shaft. It thus
forms a valuable means of establishing any future form of inter-connexion
between departments, with a minimum of cost or disturbance.

The relative situation of the traffic and commercial departments having
been more or less decided by their inter-communication necessities, the
rest of the building was assigned as shown in the vertical section and plan
and the natural grouping of the departments concerned, against the conveyor
shaft will be readily noticed.

BaxctHi'iU.—Messenger accommodation with counter for the delivery
and reception of messages, plant and battery rooms, back date message
storeroom.

Ground Floor.—Public counter.
First Floor.—Counter for payment of telegraph money ordeis, European

commercial manager with general office, canvassers, &c.
>SVrom/ Floor.—Executive offices.
rikli'tnl Floor.—Commercial traffic department, accounts and abstract

department.
Fourth Floor.—Traffic operating room, and private branch telephone

exchange.

B R A N C H WIRES, CONCENTRATION' B O A R D A N D CIKCTITS.

Fift/t Floor.—Men's locker room, staff dining-room, kitchen and
mechanician's shop.

After these assignments had been made plans were prepared, for the,
various floors of which only the basement, and third and fourth floors have
any interest from an equipment point of view. The lay-out of the fourth floor
operating room wi l l be taken first. (Plan .B.) This called for operating
accommodation for seven main Whcatstonc wires to the cable stations at
Valentia. Penzance and Ballinskelligs ; three Hughes wires to the Continent,
two duplex repeater boards, thirty-six Morse wires to the bvauch offices,
Stock Exchange, &c., and check, service and filing accommodation suitable
for handling all classes of traffic over three separate cable divisions.

Several problems appeared when considering this lay-out. Firstly,
the transition state of multiplex printing telegraphy then coming into use
on our lines in America, trials of which had shown it to be undoubtedly the
system of the future, and it was necessary therefore when preparing the
lay-out to keep this development well in view ; without making any radical
departure from tho normal Wheatstone methods of working that would
cause trouble during the process of "change-over' ' with its amalgamation
of staffs and methods. This problem was treated by designing the floor
lay-out as for multiplex working basing the installation on the use of standard
Western Union multiplex table units and it was found that the space that
would be eventually occupied by each set would amply accommodate tho
provisional duplex Wheatstoiie tables.

Secondly, the shape and length of the floor and the difficulty of obtaining
boy messenger labour demonstrated the necessity of feeding and collecting-
traffic from the operating tables by means of conveyors ; also that these
conveyors should be installed in positions that would be permanent, while
permitting changes in the position or shape of the operating tables. This
problem was solved by arranging the Wheatstone tables in groups of two,
back to back, feeding them from a detached conveyor situated at the end
of each group. These Wheatstone tables occupy the same positions and
space as the future multiplex sets and it will be possible to instal the latter

Supft

Of//ff 1



MAY, 1917.] THE TELEGRAPH AND TELEPHONE JOURNAL. 111

Gell Telegraphic Appliances
Syndicate, Limited.

ON WAR OFFICE, ADMIRALTY, POST OFFICE, CROWN

AGENTS, AND OTHER COLONIAL ADMINISTRATIONS

LISTS OF CONTRACTORS.

SOLE MANUFACTURERS OF THE

GELL KEYBOARD PERFORATOR.
GELL Motor-Driven Transmitter.
GELL Motor-Driven Receiver

for Morse ana Cable Wheatstone working.

Also Manufacturers of

LANDL1NE, CABLE AND WIRELESS

TELEGRAPHIC APPARATUS.

Registered Offices:
GELL TELEGRAPHIC APPLIANCES SYNDICATE, LIMITED,

Sardinia House, Sardinia Street, Kingsway, W.C.
Telephone: Holborn 6826.

Works:
GELL TELEGRAPHIC APPLIANCES SYNDICATE, LIMITED,

Pine Grove Works, Tollington Park, London, N.
TiUphent: North 1196. Telegrams: "QelUtu, London.'1
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of SHEET, ROD and TUBING in Londoi
Stock in various Qualities and numerous Sizes.

EBONITE-VULCANITE owing to its special nature,
can only be made successfully after many years of experience.

We have been manufacturing this Material for
OVER 60 YEARS.

AMERICAN HARD RUBBER CO.,
13a, FORE STREET, LONDON, E.C

" EBONISETH, LONDON. " CENTRAL 12754
Head Office: 9 13, MERCER PTREI-T, NEW YORK, U.S.A.

Factories: Akron, Ohio. Butter, New Jersey, College Point, New York.

Silk and Cotton-Cevered B.C. Copper Wire.
A s b e s t o s C o v e r e d W i r e .
Charcoal Iron Core Wire,
Resistance and Fuse Wires.
B i n d i n g W i r e s ,
Sic., Sic.

I
I
I

Braided and
Twisted Wires,

Bare Copper Strand
and Flexible s of any

construction. Wire Dopes and
Cord*, down to the finest sizes, in

Galvanized Steel, Phosphor Bronze, Sic.

Electric
Gables
Insulated with
Impregnated Paper,
Vulcanised Bitumen,
Vulcanised Rubber,
Paper and Dry Air.

Suitable for
Lighting,
Power,
Telephony,
Telegraphy, &c.

THE UNION CABLE CO. LTD.,

D

0n

Telecrams: "CABLEWEU. DAOCNHAM."
Telephone: RAINHAM 25 & 26. DAQENHAM DOCK ESSEX.
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"They are just what we want
out here, because every man Jack of us is out in all weathers—cigarettes
are impossible, but your pipe enables us to still enjoy our smoke."
This is an extract from one of the many letters we receive from the
trenches. Thousands of Wyse Pipes are in use out "there,"and all
giving REAL PIPE-JOY. A AVyse Pipe is an essential part of your
Active Service kit, because it is STORMPROOF—the " roofed " in top
makes it so (see diagram)—even the heaviest rain and wind cannot put
it out. Whatever your normal fancy in pipes may be, you need a
Wyse Pipe for the trenches—send for one.

The Famous
Trench Pipe

SECTION OF WYSE
PIPE S H O W I N G
HOW IT IS MADE.

'The Wyse Pipe burns
from the bottom up-
wards, yet has the
appearance of a high-
class ordinary pipe,
furthermore,

THE ASHES DO
NOT DROP OUT

rut aooFco m roe
MAXES

TH£Se m/O LEDGES PREVFH1 THC TOBACCO MDKSHES ma* FMIINU our

London-made of selected French briar in one piece. Recommended by
this Paper. Post free : " Popular," 3 6 ; Silver-mounted, 4/6 ; " Extra'"
finest French briar, guaranteed, 6/- ; Silver-mounted, guaranteed, 7/6.
SPECIAL QUALITY, made of selected finely-grained old French
briar of the finest quality, every bowl perfect, finished by the Wyse
process, mounted or unmounted, 10/6; Straight grains "from 12/6.
Registered post abroad (3d. extra. When ordering mention T.T.J.

Send for our illustrated booklet.

LAST & WYSE PATENTS, LTD.
(Suite 6), 22, Gerrard Street, London, W. 1.

WORD

Telephone : 4481.

FOR TELEGRAPH ENGINEERS.

Your Library is not Up-to-date if
you do not possess a copy of

AMERICAN TELEGRAPH PRACTICE. A complete
Technical Course in Modern Telegraphy, including Simultaneous
Telegraphy and Telephony. By Donald McNicol, M.A. ,
Member of the Engineering Staff, Postal Telegraph - Cable
Company, New York : Member A.I.E.E.

507 pp., (6 x 9), 421 ill. Price 17s. net, post paid.
CONTENTS. Pretace. Introduction. I. Electricity and .Magnetism. H.—Primary

Batteries. J l l . - Dynamos, -Motors, Motor (lenerators, Itynainotors, Voltage and Current
Regulators. IV. -Storage Batteries. Current Rectifiers ; Mercury-Arc and Electrolytic.
V. - Powr-board Wiring, Mattery Hivitehing Systems and Accessories. VL- Circuits and
Conductors. The Electric Circuit, The-Magnetic Circuit, Electromagnets Vil .—Single
-Moi-se Circuits, VIII.-- Lightning and Lightning Arresters, fuses, C round Connections.

I .X.- -Main Line Switehlioai-ds for 'Terminal < > trices and Intermediate Offices. X.—Electrical
Measuring Instruments, Telegraph Line and Circuit Testing. XT.- Speed of Signalling,
Circuit Efficiency. XI I . - - Single Line Repeaters. X I I I . Duplex Telegraphy XIV.—
^nadruplex Telegraphy. XV. Balancing Duplexes and Quadruplexes. XVI—Duplex
and ^uadruplex "Loca l " Circuits. Leg-board and Loop-board Connections. .XV.II—
'Branch Ollice Annunciators, ( i ronp ingof Way-office and Branch-office Circuits, ^Needham
Annunciator , Office Signalling Systems for -Multiplex ('irctiits, Bell Wires, Alain Line Call
Piells, Second Side of Quadrup lex Selector. XVtll.—llaii'-set "Repeaters, Combination
Full-set and Half-sot Repeaters," House " Repeater Circuits, Duplex and guadruplex Re-
peaters, Leased Wire Intermediate "Drops.'' XIX. ThePhantoplex. XX.- High-speed
Automatic Telegraphy. XXL—Telegraph and Telephone Circuits as Affected by
Alternating-current Lines. Transposition of Wires used for Telephone purposes, and for
Simultaneous Telephone and Telegraph Purposes, XXII .—Telephony Simultaneous
Telegraphy and Telephony over the same Wires XXIII,—Specifications for Copper and
Iron "Wire, Aer ia l , rmlergrotmd, Knlmianne. and i mice ('allies. XXIV.—Electrolysis of
Lndergrotind Cable Sheaths. A P P E N D I X A.— Referencesto Printing Telegraph Literature
A P P E N D I X B. Specification for the Construction of High-tension Transmission Lints
ahove Telegraph Wires. A P V E N D I X ('.--Telegraph Alphabets. A I T H N D I X I >. Useful Tables

AMERICAN TELEPHONE PRACTICE. By K B. Miller,
is a Companion Volume to the above. Price 17s. net.

Have you yet seen " AUTOMATIC TELEPHONY " as advertised
in this Journal?

CATALOGUE TT giving full particulars of other useful books, free on request.
W H I T E . BOOK DK.i'T., =====

HILL PUBLISHING CO. LTD., 6 * 8 , BOUVERIE ST.,
LONDON, E.C.

CIVIL SERVICE

Share Purchase and Investment Society, Ltd,
ESTABLISHED 1885.

Registered under the Industrial and Provident Societies' Act, 1876.

143, QUEEN VICTORIA STREET, LONDON, E.G.

This Society offers facilities for purchasing or mortgaging Shares in the Civil Service
Supply Association and other Stocks, Shares and Securities, by means of Advances

repayable by monthly instalments at the following rates for each £10 advanced.
ADVANCES MADE ON LIFE POLICIES.

Monthly Rate of Repayment (Principal & interest included) for each £10 advanced.
1 Year. '2 Years. 3 Years. 5 Years. 7 Years. 10 Years.

77s. 5d. 9s. Id 6s. 3d. 4s. Id. 3s.1d. 2s. 5d.
Stocks and Shares bought or sold through the agency of this Society.

Full particulars may be obtained of the SECRET-ART.
The amount advanced since the commencement of the Society

exceeds the sum of £600,000.
a ts

When your Safety ^azor pulls
Don't throw away the old blades ; pack them up
and send them to us, and we will re-grind and
re-set them and return them to you post free, and
charge you only ONE SHILLING per doz. blades.

EMPIRE RAZORALITIES
(Dept. T.J.)

16 LIVERPOOL STREET ARCADE, LONDON, E.G.

STANDARD TECHNICAL WORKS
AUTOMATIC TELEPHONY. An excellent description of the Strowger

Automatic System as adopted by the G.P.O. By S. TURNBE,
E.-in-O.'s Office. 32 pp., illustrated. 7d, net, post free.

TELEPHONE TROUBLES, AND HOW TO FIND THEM. On both the
Magneto and O.B. Systems. Sixteenth Edition. 7d, net, post free.

THE TELEGRAPHISTS' AND TELEPHONISTS' NOTE BOOK, Third
Edn. Highly spoken of by leading P.O. officials. Is. 7d. post free.

QUESTIONS & SOLUTIONS IN TELEGRAPHY & TELEPHONY.
FINAL EXAMS., 1906-15. By H. P. FEW, Silver Medallist.
An invaluable work, recommended by the leading technical
journals. Limp Cloth, 8vo., Is. 8d. net. post free.

THE TELEGRAPHISTS' GUIDE. By BELL and WILSON. The best
work of its kind. For teachers and students alike it is invaluable,
and the repeated calls for fresh editions prove its merit.
Sixteenth thousand. 2s. net, or 2s. 3d. post free. \

TECHNICAL TELEGRAPHY. By ROBERTS and BURROWS. Fifth ',
Edition. Contains an exhaustive selection of questions and
model answers in all grades of the C. and G. exams. 2s. net,
2s. 2d. post free. ' : •

THE TELEGRAPHIST'S TECHNICAL YADE-MECUM. Being Notes
for Students preparing for the C. & G. Grade I. Exam, in Telegraphy
and Telephony. By F. TERREY, Houoursman. Svo, 80 pp., 2s. ,2d.
net, post free. ,»*

QUESTIONS & SOLUTIONS IN TELEGRAPHY & TELEPHONY.
By H. P. FEW. Includes model solutions to the C. and G. exams.
1904-1914, as well as to several typical questions set at the Post
Office Departmental exams, for Overseerships. Fourth edition.
Cloth. 230 pages, 172 illustrations. 2s. 6d. net, or 2s. 9d. post free.

NOTES ON TELEGRAPHY. By G. MOGG. A simple exposition of
the rudiments of technical telegraphy and telephony. Specially
designed to meet the requirements of the C. and G. Ordinary
Examinations. 2s. 6d. net, or 2s. 9d. post free.

ABC OF THE TELEPHONE. A Practical Treatise for .all who are
interested in the subject. Treats on the theory, practice, construc-
tion, care, and management of Telephones and their appliances.
Cr. 8vo, 349 pages, 267 illustrations. Handsomely bound, 4s. 6d,
.net, post free.

Sent post free at prices stated by
B. RKNTBLL & CO. Ltd., 36, Maiden Lane, Strand, London.
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one by one as t raff ic permits, w i t h o u t a l tera t ion in gangway spa<
ference with conveyors.

Thirdly, that it should be possible to make any change required in
future table lay-outs w i t h a m i n i m u m of disturbance to the working of the
office and without altering the floor wir ing or rearranging the l igh t ing system.
This problem was treated as shown in Plan H by arranging the under floor
wire ducts in a grid formation with frequent outlet boxes to allow sub-
sequent reaT-rangement of tables either lengthwise or athwart the room.
Each Whcatstone table has been wired as a self-contained un i t w i th its own
fuse distr ibution box and is fed w i t h the few necessary wires— namely,
" lines," " earths." main and local batteries, and 1 10 volt power supply from
these under floor wire ducts. These wi res can be readily t ransferred to
the table fuse distr ibution box of mu l t i p l ex or other fu ture sets without other
alteration when changes have to be made. The semi-indirect system of lighting
installed giving- s tandard i l l u m i n a t i o n over the floor wi l l cover any re-arrange-
ment of tables : the scale of i l l u m i n a t i o n is one w a t t per squarf foot of floor
surface.

U-Ltr tK «T SWITCHBOARD

! X? OFFICE*.

PUN 'E

CoGpo.^ori' Mora*. Sat

The number of branch office wires brought in by the amalgamation of
the three offices precluded the former system of having a. permanent receiving
set to each wire and a special concentration board based on telephone practice
was designed for this purpose. Plan " E." It has the advantage of a visible
"' call " in circuit while working, a simple quick connexion .system to the
receiving instruments : also, a second set of plug cords for putting any
branch wire through to any main line operating table for " working through "
to the cable stations whenever after-war conditions permit. A row of switch
keys is provided by means of which the switchboard operator can cut in or
take any call on the local receiving set.

The remainder of the telegraph plant in the operating room generally
follows standard methods. All lines, sending and local battery wires and
110 volt power leads are brought on to a central switchboard containing
on its upper portion the usual Post Office form of link switch line connexion
board, with the customary milammeter and voltmeter, and in the lower
half, main switches and fuses for the battery and power supplies with dis-
tribution fuses to the subsidiary boards at the various tables. This system
was adopted in preference to standard practice to reduce the amount of
under floor wiring arid simplify the locating and replacing of the blown fuses
in circuits remote from the central switchboard. The I 10 volt power supply
is run to all tables connecting into a series of covered plug sockets so that
Kleinschmidt perforators may be worked at any circui t as required. Spare
" line " wires are run from this board to the mechanician's shop, laboratory
and training school.

Two sets of '' Creed " printers have, been recently installed a?)d are
arranged as " floating " sets, they can be operated from any one of the
Wheatstone sets which for this purpose have been fitted with receiving
relays. Additional wires from those relay tongues are carried to the main
switchboard and can be linked through to either of the "Creed" sets as required.
This arrangement has proved a convenient one expecially when wires are
working badly, as the printers can be readily changed over to any Wheatstone
sets the landliiies of which at the moment are working best.
Plan B shows the actual lav-out.

Nos. I—8.. . ... Wheatstone tables work ing to the cable stat ions.
9 *\" I I ' ... Repeater tables.

I I . . . . . . Hughes sets on the C o n t i n e n t a l wires and spare
Wheatstone set.

13 ... ... Branch lines concentration board, brunch check
and Lamson " pick-up " and " drop-off."

14 ... Branch line operating sets.
Westward check and filing table.
vService table.

17 ... ... Circuit numbering table and Lamson message feed
position to all main line tables.

,. 18 • ' R u s h " check table.
I!) ... ... Message sorting table.

,. ft 20 ... ... Assembly table and Lamson " drop-off " for all
traffic from basement, ground floor, third floor,
branch and Continental tables.

21 ... ... Lamsori "drop-off" for all messages collected
from main line tables arid " chute " to dis-
tribution table on third floor.

22 & 2.') ... Eastward check and filing tables.
24 ... ... Typing-up table from Wheatstone slip copies.
25, 26, 27 & 28 Larnsoir "pick-up" and "drop-off ' ' positions.
29 ... . . . Copiers.
,'iO . . . ... Creed printer outfits.
.31 ... ... Lamson "pick-up" and "drop-of f " positions for

feeding Continental circuits.
.. 32 ... ... The central switchboard.

Tt will be observed that although the ideal wheel form of operating
room could not be attained, effort was made to produce similar advantages
by concentrating all the "numbering." ' 'servicing," and " f i l ing" work
within a " ring," and radiating the operating tables as far as \vas practicable
from this ring. Actual constant distance for message feeding was impossible
but this is in reality obtained by the installation of the Lamson conveyors
feeding all the tables from a fixed point in the ring and ivrr versti returning
all messages to the ring. This " check " ring is in close contact with the
commercial traffic department on the floor below by a direct stairway in ad
dition to the conveyors and " shoot," so that it may be said to enclose the
commercial traffic within its borders.

Tn practice this lay-out has worker! well. Table 24 is an excrescence
necessitated by our present transition stage between Wheatstone working
and Multiplex printing. The expediency of issuing to the public " typed-up "
messages in preference to varying styles of handwritten copies has made
this link necessary, but the advent of multiplex pr in t ing will sweep th is
away.

Table 29 should also disappear w i t h the Western Union mult iplex
type-bar printers which give good carbon copies.

Table 7 is equipped w i t h a separate duplex cable set for direct working
between New York and London, and cable signals generated in Xew York
are received here after passing through relaying combinations at Hammels.
Bay Roberts and Penzance. The longest cable link of this series is 2.72 KR.
and a speed of 187 letters per minute is maintained. This speed has recently
been increased experimentally to 220 letters per minute and i t is hoped w i l l
still go higher. This development is only another instance of the present
transition state of telegraphy, making it diff icul t to design an office lav-out
with any idea of finality.

The " Synchroiiome " system of electric clocks is installed throughout
the building and electric " time and dating " stamps worked from this circuit
have recently been installed. They are at present used to check " t imes"
between departments but it is expected to extend their use shortly in other
directions.

The lay-out of the commercial traffic room on the third floor called for
accommodation for :—

Three pneumatic tubes.
Filing cabinets containing registered addresses.
Services.
Dealing with incoming and outgoing mailed cable letter traffic.
Enveloping and addressing messages.
Distribution of work as received from the traffic department.
Delivery of messages to, or reception of messages from the public

by telephone.
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Conveyor facilities to transfer messages to the traffic floor.
Conveyor facilities to transfer messages round own floor.
Conveyor facilities to transfer messages to the branch office and

Continental circuits.
Also, a means of sending addressed and enveloped messages to the

basement counter for delivery to the public or other
adminis t ra t ions .

1 Back date message filing room.
2 Assembly table for eastward t r a f f i c received by ' ' chute" from

fourth floor.
8 Distribution table with Lamson '' pick-up " positions feeding

Continental and branch office tables on fourth floor and tubes
and addressing tables 011 own floor.

4 Larnson " pick-up " feeding fourth floor.
5 Mailed cable letter traffic.
(> Delivery and reception of messages by telephone.
7 Service table.
8 Addressing and enveloping section with gravity chute to basement.
9 Lamson '' drop-off " from distribution table.

10 Portion of addressing table.
11 Lamson " drop -off " from distribution table.
12 Pneumatic tubes to and from Central Telegraph Office and our

Royal Exchange collecting office.
13 " Unpack " table for code addresses.

Plan " C " shows the lay-out adopted. Xo particular problems cropped
up during the course of this design.

The training school lay-out on the second floor has not been completed
as the room is at present otherwise occupied, but a Lamson " pick-up "
point from the main Lamson run has been temporarily led into it to convey
messages to the third floor.

The Basement lay-out called for :—
A counter with facilities for transferring messages to the traffic floor

and receiving completed enveloped messages from the third floor.
Telephones for receiving calls from customers for messenger pick-up

service.
Messenger waiting room accommodation.
Plant and Battery rooms.

Plan " D" shows the lay-out adopted : the main Lamson conveyor
running through the building to the fourth floor gives the necessary message
" pick-up " facilities and the " shoot " running down the conveyor shaft
brings enveloped messages dropped from the third floor on to a belt running
from the foot of this " shoot " to the end of the counter where it drops them
off into a wire cage. A row of seven telephones is placed against the wall
behind the counter and " calls " are dealt with immediately by the messenger
department.

The space beyond is fitted up for the boys on duty with suitable tables,
forms, lockers. &c.

i O) a

o E
fb/l 'D' r A 3*f!rrf ffvrml.

Plan I) shows the actual lay-out : —
1 Counter containing Lamson " pick-up " for messages for oper-

ating floor and belt " drop-off " for enveloped messages from
commercial traffic department on the third floor.

2 Messenger call telephones.
3 Messenger waiting room.
4 Motor blower for Royal Exchange tube,

5 Automatic starting switch for same.
6 Motor generator bank.
7 Plant room.
8 Switchboard.
9 Line and power batteries.

10 Local batteries.
! I Bell clock and fire alarm batteries.
12 Ki}t\ of "shoot" from third floor.
13 Belt taking messages from " shoot."
14 Lamsoii conveyor to fourth floor,

Plant and Battery Rooms.—In view of war conditions with possible
partial interruptions to public electric power supplies it was decided to divide
the lighting of the building between two supply companies. In the portions
of the building where work has to be carried on throughout the 24 hours
these supplies feed alternate lamps and in the remaining portions alternate
bays ; the semi-direct system of lighting has been adopted throughout.

All services of electric power, light, telegraph and telephone cables enter
the building at the plant room, the meters, main switches and circuit fuses
being installed therein. Al! motors within tho building are run from the
415 volt supply across the "outers of the lighting mains,"and advantage
was taken of the two sources of power to instal a change-over switch and
thus provide an alternative .source of power in (lie event of failure of either
company's supply.

CKXTTi.\T. TF.I.EORAPH SWITCHBOARD.

The motor plant in the plant room consists of :—
Two 50-ampere motor generators for the supply of 110 volt direct current

for the Multiplex, Kleinschmidt perforators and other apparatus, the public
companies being unable to provide D.C. current at this voltage.

Three small motor generators (one as spare) for the main telegraph
" line " currents.

Two motor generators (one as spare) for charging tho 24 volt local
batteries, one machine has inter-.pole windings to give any required voltage
for " boosting " purposes.

One motor blower set for the air supply to the pneumatic tube from the
Royal Exchange collecting office.
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PARTICULARS OF CONVEYOR SYSTEM.
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The motor generators arc arranged side by sside on a long heavy concreti
bed raised eighteen inches above the floor ]evol which absorbs all vibratior
and noise, an important point for the comfort of the inhabitants of the
building;. Mounted on the concrete bed at the motor end of each machine
aro iron-clad pillars containing each motor's starting gear. This arrange-
ment confines the 415 volt supply to one side of the motor generator bank
and separates the high voltage current entirely from the main switchboard,
on which is mounted the panels containing the dynamo switches, regulators,
battery charging switches, rheostats, and controlling switches for the various
supplies to the operating floor.

The automatic starting and regulating switches of the motor blower
set are also arranged on an independent ironclad pillar placed at the end
of its set. It is controlled by '' push " button from the tube table on the
commercial traffic floor.

A special lied constructed as follows was provided to obviate the vibration
and noise of the motor blower set :

The foundation was dug out 3 feet below the floor level and filled iu
with 12 inches of concrete, on this was placed 12 inches of compressed cork
slab and above this again was built a concrete raft 12 inches thick tied together
with light rails, clearing the sides of the excavation by about 4 inches.
This construction localised the vibration very efficiently but the blower still
proving noisy, it was covered in with a double-skin wooden casing packed
with cork anil the suction and pressure pipes joined up with leather sleeves.
This cleared all trouble and the set cannot now- be heard outside the plant
room.

The battery plant consists of four sets of twelve 140 ampere-hour cells
for the telegraph "locals" and branch "line" circuits, two sets of twelve
40 ampere-hour cells for the bells, fire alarms and clocks, and two sets of
sixty 100 ampere-hour cells which are arranged to be useel either as a main
line telegraph battery or as a stand-by for the 110 volt supply by cutting
off "end" cells. This latter battery is charged from one of the 110 volt
motor generators in sets of 30 cells.

Conveyors and. Shoot x.—Plan F show's in diagram form the scheme of
the various conveyors and shoots throughout the building, and details of
each set which may be of interest are given in tho schedule above.

Trouble was experienced in early clays by catching cars, breaking cords,
failures to drop or pick up messages and dropping of messages from cars.
The first troubles were cured by reducing the speeds of running from 250 feet
per minute to 160 feet per minute, and. the dropping of messages disappeared
on giving special attention to any cars which had been strained by catching
and instructing the staff to fold and place the messages properly in their
stages.

It is estimated that these conveyors are doivig the work of 30 boys and
that the sum saved in wages should pay off the cost of installation in under

two years, but the largest gain lies in the regular and continuous distr
and collection of work w i t h o u t the mistakes and delays that boy
inevitably produces.

Plan " ( i " shows in diagram form the complete circulation of all classes
of traffic throughout the building.

KETIREMEXT OF MR. V, M. DUNFORD, DEPUTY-
CONTROLLER. C.T.O.

The many friends of Mr. Y. M. Dunford will regret to learn that in con-
sequence of ill-health it has become necessary for him to retire. Mr. Dunford
spent the whole of his official life at the C.T.O., receiving his first appointment
there as Telegraphist on Oct. 15, 1881. He was promoted to be Senior
Telegraphist in 1892, but on the formation of the Controller's personal staff
in 1894 was nominated to a position thereon. He passed through the various
grades of that staff ultimately reverting to the instrument rooms as Super-
intendent in 1910. Shortly afterwards he became Assistant Controller
and about four years ago was promoted to the position of Deputy Controller.

Mr. Dunford is a man of marked ability and powers o! organisation,
and these characteristics, combined with the large experience gained on
both the administrative and practical sides of the office, enabled him to fill
his position with distinction. The war added very materially to Mr. Dunford's
duties and in connexion therewith it may be mentioned that he has had to
travel considerably, sometimes visiting remote corners of the kingdom.
It is not too much to say that tha extra demands made on him in this direction
have told on a physique never too robust.

It is however not only in official circles that Mr. Dunford is well known.
He has for many years been an active worker in religious and social circles,
and as hon. secretary of the Catholic Association organised successfully
numerous large tours to various parts of the Continent. He is himself an
experienced Continental traveller and there are very many who owe to him
their first experiences of life across the Channel.

Mr. Dunford has the best wishes of those he has left behind who, whilst
keenly regretting that he has not been able to complete the full period of
service, hope that his health will be restored and that he wilt be able to enjoy
the rest to which he is so well entitled.
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PERSONALIA.

LOXDOX TRAFFIC STAFF.
Miss A. PRITOHATID, a Telephonist of Briston Exchange, has resigned

on account of marriage and was presented \vith an electro-plated sweet dish
by her colleagues.

Miss M. A. MET.HriSH, of Kensington Exchange, has resigned on account
of marriage.

Miss GLADYS A. BKNFIEI.D, of the Trunk Exchange, has resigned to
be married and was presented by her colleagues with cutlery and other useful
presents.

Miss HOPE M. K. SMITH, of Trunk Exchange, has resigned on account
of marriage and was presented by her colleagues with cutlery and other
useful presents.

Miss L. L. PKRCTVAT., of Paddington Fjxehange, has resigned to be married.
Miss A. A. GLOVER, of Paddington Exchange, has resigneel on account

of marriage.
Miss DOROTITV ISABEL HINDERS, of East Exchange, has resigned in view

of her approaching marriage and was presented by her colleagues with a
silver and glass cpergne and other gifts.

Transfer—
Miss W. A. BARBER, an Assistant Supervisor, Class II, of Harrow

Exchange, having been transferred to Hampsteacl Exchange, was presented
by the staff with a case of silver teaspoons and marmalade jar.

PROVINCIAL STAFF.
On the occasion of the transfer of Mr. W. E. GAUNTLETT, District Manager,

Swansea, to the Gloucester District, he was presented by Mr. W. H. Crook
(Chief Clerk) on behalf of the staff with a handsome gold watch, suitably
inscribed, as a token of the respect and esteem in which he was held during
the eleven years he had spent in the district.

Messrs. Stanley A. Young (Contract Manager) and A. G. Bristow (Traffic
Superintendent) were also present and expressed, on behalf of their respective
departments, regret at his departure.

Miss E. F. MILLER, Telephonist, Cambridge Local Exchange, who had
resigned to be married to Mr. Hind, a Sapper in the Royal Exchange, now
in Mesopotamia, has returned to herlformer position and was presented
by the exchange staff with a clock and other personal gifts from her colleagues.

THE RETIREMENT OF MR, C. ELLIOTT.
Mr. C. Elliott, District Manager of the Gloucester District, retired from

the Service on March 31, anel on that elate a most interesting and gratifying
function was helel at the Gloucester Post Office for the purpose of making
a number eif presentations. These included a silver-plated tea anel coffee
service from the District Manager's staff and the operating s taff ; a gold
hunter watch from the Surveying Department, District Manager, Engineers
and friends in London ; an antique Russian copper tobacco jar and a case
of pipes from the Postmasters of Cheltenham, Evesham, Gloucester, Ledbury,
Le.omiiister, Ludlow, Ross, Strouel, Tenbury We>lls, and Worcester.

Mr. T. R. Ling, Surveyor, South Wales District, took the chair, ami
among those present were Mr. L. Harvey Lowe, Deputy Chief Inspector of
Telegraph and Telephone Traffic, Mr. R, F. Bradford, Assistant Surveyor ;
Mr. Mcllroy, Superintending Engineer ; Mr. Waite, District Manager, Cardiff ;
the Postmasters e>f Cheltenham, Gloucester, Stroud, Leominster anel Worcester.

Mi1. Ling made special reference to the happy relations which hael always
subsisted between Mr. Elliott anel the Postmasters of the district, emphasising
the difficulties in which District Managers were placed anel the tact with
which Mr. Elliott had faced those difficulties.

Mr. Harvey Lowe expressed his pleasure at being present anel, in
representing Headquarters, stated the high estimation in which Mr. Elliott
was helel. He had known him for many years, both in the National Telephone
Company and in the Post Office, and he knew the high conscientiousness
with which he carried out his eluties and the unfailing courtesy which char-
acterised all his relations with his fellows. He made the presentation on
behalf of the district staff with every good wish for Mr. Elliott's future.

Mr. Waite, also an olel friend of Mr. Elliott's, maele the presentation on
behalf of the Surveyor, Assistant Surveyors, Engineers anel District Managers.
Mr. Madden, the Postmaster of Gloucester, made the presentation on behalf
eif the Postmasters, and laid stress on the vast changes which had followed
the transfer of the telephones and on the happy way in which Mr. Elliott
had made friends in the Post Office Service. Mr. Freeling, the Postmaster
of Cheltenham, associated himself with Mr. Madden, and Mr. Elliott replied
feelingly, including in his speech some happy reminiscences.

It was a notable and significant gathering, and one of which Mr. Elliott
has every reason to be proud. Not the least impressive feature was its
revelation of the spirit e>f kinelly good fellowship which permeates the South
Wales District.

M.Cro^t.

Columbwe

Rwte Owrmin6
•RSfekfes.

Kitten "R'erroh .
K. Dftller. G. EfKeredge.

Courtier
M.6irlir\g.

Herdld.

ANNUAL TEA AND ENTERTAINMENT TO POOR CHILDREN AT
PADDINGTON.

On Feb. 10 the staff of the Paddington Exchange gave their seventh
annual tea and entertainment to the poor children of the district. As in
former years about 350 children partook of a tea, still substantial though
modified to some extent by the prevailing war conditions, and then were
entertained by the production of " Cinelertlla " to their huge delight. The
play was interspersed with many songs—in the latest popular favour—and
it is difficult to say whether the children, the performers, or the grown-up
guests and helpers enjoyeel it most. The children certainly gave most
exuberant signs of enjoyment, anel if the performers were not pleased and
stimulated by the increasing applause, they must be hard to please and
stimulate. If the " grown-ups " were not pleased, well then they were . . .
shall we say able exponents of the art of dissimulation ! It was parti-
cularly gratifying to have Headquarters so well represented, anel these ladies
anel gentlemen who sacrifice! their time to this end may rest assured that their
presence meant encouragement, in what we trust may be considered a useful
and patriotic work. A photograph of the cast is shown.

ENTERTAINMENT TO WOUNDED SOLDIERS AT LEE GREEN.
For the second time this year, the girls of the day staff at Lee Telephone

Exchange played the part of hostesses to 25 wounded soldiers. The enter-
tainment consisted of a whist elrive in the afternoon, a high tea at which the
fare included sandwiches and sausage rolls, cakes and pastries—made by the
girls—and a short concert. The soldiers all came from the Lewisham Military
Hospital, and just before their return at 7 p.m., Sergeant Kenny expresseel
the gratituele of the " boys," ane.1 called for three cheers for thoir heists. The
staff committee making the arrangements consisteel of the Misses Johnson
(supervise)r-in-charge), Stevens, Fuller anel Tolley. In all, about 80 were
present at the party, including Mr. Alstrom, engineer at the exchange, who
filled the role of M.C. Miss Taylor was at the pianoforte. Songs, &c.,
was contributed by the Misses Somerville, D. Wallis, R. Davies, L. Stokes,
Messrs. D. Walker and Ling, Sergeant Longstaff and Lance-Corporal Slier -
bourne. Whist prizes were provided for all the guests. They embraced an
electric torch, pocket books, wallets, cigarettes, anel pipes. When the men
went back to tho hospital, a couple of tins full of good things went with them.

EDINBURGH TELEPHONISTS' ENTERTAINMENT TO WOUNDED
SOLDIERS.

On March 31 the Edinburgh telephonists gave a delightful entertain-
ment to 50 wounded soldiers. After tea there was a concert of a high standard
of excellence, which the telephonists and their friends provided ; and to
which one of the soldiers contributed enjoyable items. Mr. C. J. Millar, tho
District Manager, presided, and among those present were Mrs. Millar,
Mr. and Mrs. liawkes, Miss Kerr, the Matron of the Telegraph Office, Miss
Johnson, the Supervisor of the Central Exchange, Miss MacMeikan, the Super-
visor of the Trunk Exchange, Mr. and Mrs. Davis, and Mr. and Mrs. William-
son. The telephonists provided the entertainment, and made all the arrange-
ments themselves, and they must be gratified with their success. The soldiers
enjoyed themselves thoroughly. How quaint they lookeel in their various
light blue convalescent suits and flaming red ties ! From a distance tho
effect of the red ties among the groups of girls was like poppies among the
corn. The soldiers joked, and smoked, and sang to their hearts' content;
and their happy faces showed, once more, how irrepressible is the spirit
of the soldier, how impotent is misfortune and suffering in depressing him.
The more we see of our fighting man, the more are we impressed by his in-
domitable character. When he has ill times, he laughs, and when, as on
March 31 last, he has joyous hours, he laughs too. He is like the old French-
woman, of whom Meredith speaks, who contemplated joy and sorrow, life
and death alike with a smile.

Printed by A. P. BLTJNDELL, TAYLOR & Co., 171-173, Upper Thames Street, London, E.C. 4, and published by the EDITING COMMITTEE
(JOHN LEE and J. W. WISSENDEN), General Post Office North, London, E.C. 1.
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WHERE TO STAY.
The attention of our Readers is directed to the following

list of Boarding and Apartment Houses.

/T2ARMOUTH the Beautiful). " Glencaim"—The most comfort-
\-^ able and private Residential Hotel in North Wales. Charmingly
situated, overlooking bay and mountains. Large lounge. Excellent cuisine)
Moderate inclusive tariff. Highly recommended.—Mrs. Dennis, Proprietress.

/ ^LIFTONVILLE, MARGATE.—" Rosenburgh " Boarding House.
^-^ 110 bedrooms. Situated best part of town. One minute to sands and
concert parties. Four minutes tei tennis and bowls. Social evenings anel
dancing in large recreation room. Hot luncheon, late dinner, excellent
cuisine. Special terms to those quoting " T. & T. Journal.'' Phone 23;!.

|)EAN FORREST, Severn-Wye Valleys.—Beautiful Holiday Home
•'--' (600 feot up). Spacious house, grounds, bath, billiards, tennis, croquet,
mertors, magnificent scenery. Vegetarians accommodated. 38.«. (it/, to 4.1*.
week.—Photos, prospectus, Hallam, Littledean House, Littledc-an, Glos.

"p'ASTBOURNE.—"Polytechnic" Boarding House. Recommended
-*—^ by " Polytechnic," Re.gent St., since 1894. A comfortable holiday home.
Liberal table. Terms from 25s. w'kly.—Mrs. Edwards, 109-111, Tideswell .Rd.

WENSLEYDALE.—Board Residence. Also Furnished Cottage
to let.—Miss Smith, Low Creen Henise, Thoralby, Ay.-garth S.O.

"VISITORS TO LONDON."

TRANTER'S TEMPERANCE HOTEL,
6, 7, 8 & 9, Bridgewater Square, Barbican, E.C.

MOST CENTRAL FOE, BUSINESS OB PLEASURE.
2 minutes' walk from Aldersgate Street Railway Station; 7 minutes' walk
from St. Paul's Cathedral and G.P.O. Very convenient for Shopping Centres,
Amusements, and all Places of Interest. Terms : Bedroom, Breakfast, and
Attendance, from 4s. Other meals optional. Tea, from Is. to Is. 9d. Electric
Light. Night Porter. Established 1859. Telegrams: " Healthiest, London."
'Phone : Central 959. Write for " How to Spend a Week in London," with
Tariff and Testimonials Free. Quiet, Home-like, and Comfortable. This
Old-established Hotel is again under the Management of

G. T. S. TRANTER, Proprietor.

H A S T I N G S
A SPRING RESORT.

HOLIDAY HOME for LADIES
For Particular} and Terms apply to the Hon. Sec. :

Mr. THOS. HUME,

The Sunday School Union,
56, Old Bailey, London, E.C.

OF
THE

THE EASTERN OPTICAL CO.
(Principal - M. SAMMES).

2, 3, & 4, Workman's Hall Buildings, Romford Rd., Stratford, E.
Telephone : 177 STRATFORD.

HOURS OF ATTENDANCE: 1O.3O A,M. TO 8 P.M. THURSDAYS, 1O.3O A.M. TO 1 P.M.

City Depot.— 152, 154, and 156, CITY ROAD.
(Adjoining Morn-fields Eye Hospital). Telephone: 1309 LONDON WALL.

HOURS OF ATTENDANCE: 9 A.M. TO 8 P.M. SATURDAYS, 9 A.M. TO 1 P.M,

Clapham Depot.— 96, ST. JOHN'S ROAD, CLAPHAM JUNCTION.
Telephone ; 3033 BATTERSBA..

HOURS OF ATTENDANCE: 9.3O A.M. TO 8 P.M. WEDNESDAYS, 9.3O A.M. TO 1 P.M.

Ophthalmic Opticians by Appointment to
Hospitals, Doctors, Public Institutions, &c.
MAKERS TO:— The London County Cormeil ; The Metropolitan Hospital Sunday Fund,

Mansion House, E.C. ; The Salvation Army ; and numerous other Institutions, London
and Provincial.

LOCAL APPOINTMENTS:— The West Ham and Eastern General Hospital; The West
Ham, Kast Ham, Leyton and Leytonstone School Children's Hospital Fund ; West Ham
Guardian; West Ham and East Ham Education Committees; The Infant Orphan
Asylum, Wanatead ; Mansfield House Settlement, &c.

AS TO OUR ABILITIES WE REFER You TO OUR APPOINTMENTS
The Glasses we supply to Hospital Patients are the best modern
Science can produce, and in no case exceed 3/6, in Steel Frames.

ARTIFICIAL EYES FITTED FROM STOCK OR MADE TO ORDER 3s. 6D. No EXTRAS.

SPECIAL TARIFF TO CIVIL SERVANTS.
PER PAIR

Spectacles or Pince-nez in steel OF solid nickel frames, with sphere a. d.
o r compound Lenses . . . . . . . . 3 6

Spectacles or Pince-nez with sphere or compound lenses in 10-year
gold-filled frames . . . . . . . . . 7 6

MADE TO OCULISTS' OR HOSPITAL PRESCRIPTION INCLUDING! A GOOD SERVICEABLE CASE,

WE HAVE ALWAYS IN ATTENDANCE A FULLY QUALIFIED REFRACTIONIST TO TEST AND
ADVISE YOU, FREE OF CHARQE.

Open an Account
at CRICHTONS. You can purchase

your immediate needs and pay a

small sum monthly out of your

salary—money you will never miss.

Send for The Mode Book.
48 pages of charming and

up-to-date styles in

Coats and Skirts, Coat Frocks,
Furs, Blouses and Dresses,
Underwear, Raincoats and
Macs, Shoes, Trunks, &c.

All supplied on our strictly
private and confidential

"Times" System from 5/-
m o n t h l y . K n o w n a n d
recommended everywhere.

Special Terms to
Telephone and P.O. Staff.

Send for the Mode Book—posted
quite privately.

CRICHTONS' Ltd.
Ladies'Tailors, Furriers and Outfitters,

14 Crichton House, Devonshire Sq., City, E.C.2
(One minute /com Liverpool Street Station).
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"Electrical
Installations

By RANKIN KENNEDY, C.E.

The coupon below entitles any reader of the TELEGRAPH
AND TELEPHONE JOURNAL to a complimentary cop}^ of a
booklet describing what is probably the most valuable work
for telephone, telegraph and general electricians ever
published. The necessity for being well acquainted with
all designs for installations that have given good results
will be readily acknowledged by those whom the matter
concerns.

While there are numerous text-books dealing with
one branch or another of electrical engineering, they are
all prepared for the student, and their contents deal rather
with theory than with practice.

The aim of the new Edition of " Electrical Installations "
which has just been published is to assist the practical man
who is concerned with electrical installations in any form,
and this because it is recognised that there exists a very
large class engaged in constructive and installation work,
and a still larger class whose duty it is to operate the
instruments. Many of these have picked up a working
knowledge of their employment. What they need is to
study the elements of the science of the subject. These
elements are fully dealt with, and on the sound foundation
thus laid, the author, who is a civil and electrical engineer
by profession, and recognised as being in the front rank of
electricians and engineers, proceeds to deal with even'
possible form of electrical installation, their principles and
practical application.

ALL BRANCHES DEALT WITH.
The work includes in its comprehensive scope a review

of electrical instruments, with references to indicators and
recorders, and alternating watt-meters, electric pyrometers,
and an electric spark recorder—all of supreme importance
to electricians and electrical engineers. The telephonic and
telegraphic branch of electrical engineering is, needless
to say, given in great detail and with profuse illustrations.
* Dual ignition systems are fully dealt with, so too are
" electrical installation accessories," wiring switches, switch-
boards, regulators, electrical signals, telegraphs, telephones,
and wireless telegraphy.

A FREE BOOKLET.
To the Caxton Publishing Co., Ltd.,

127, Surrey Street, London, W.C.
Please send me, free of charge, and without any obligation on my

part, Illustrated Booklet on " Electric Installations " and particulars
of your plan whereby the volumes are delivered for a first payment of
Is. (id., the balance being paid in small monthly instalments.

Name
(Send this form or a postcard.)

Address

The Handmaidens
of Progress
are knowledge and culture. Fit yourself for the next step,
and those beyond, in your avocation by developing those
talents which help along your chances of progress. Develop
your personality, widen your vocabulary, increase your
general knowledge, cultivate the niceties of speech and
writing. All these things make for success in life, not only
by the advancement they bring but also the lead they give
their possessor in social circles.

The following books are splendid helps to achievement.
All or any will be sent free on approval, and payment can
be made by half-crown monthly instalments.

1 Talks on Talking. Prof. G. Kleiser. This new and excellent
book aims at unfolding the secrets of natural ( ultured
conversation ; a friend of true faithfulness to the con-
versationalist in leisured social hours, a very present
help in teaching crisp business style. Nineteen chapters

2 English Grammar Simplified •. Its Study made Easy. For
quick reference and authoritative decision, this book's
remarkable simplicity of language and its plain common
sense will win admiration and command respect...

3 Conversation: Whit to Say and Ho.v to Say it. How
to cultivate self-possession and bright conversation.
Shows how the tactful talk which succeeds in a drawing-
room will also give a man a subtle power in business

4 Languages. French, Italian, Spanish, German. Marvellous
common sense method. Ten minute lessons. Efficient
fluency in ten weeks. Originally £5 5s. State language.
Offered a.t. " . . . "

5 A few soiled sets
6 Perseverance. How to acquire or strengthen this splendid

asset in lile By H. Besser
7 How to Develop Power and Personality. Helps you to

attain the Personality that wins, compels and succeeds
net

8 The New Desk Standard Dictionary. A comprehensive abridg-
ment, specially suited for office and study, of the famous
Standard Dictionary of the English Language. Magnifi-
cently illustrated, with 1,200 pictures, diagrams and
maps. There are 80,000 denned words and terms,
6,000 graded synonyms, full tables of antonyms,
prepositions, etc. ... ... ... ... ... net 7
Leather gilt ... ... ... ... ... ... ... 21

Comprehensive Standard Dictionary, a smaller edition.
Demy Svo. 533 pp. 4

Concise Standard Dictionary. I6mo. 480 pp 2
„ „ „ in leather ... ... ... 4

Assimilative Memory: The Key to a Perfect Memory.
By Prof. Alphonse A. Loisette. An Analytical and
easily acquired System for Memorising by Nature's
Own Method. Invaluable for Speakers and Students.
Originally £5 5*. Svo. 170 pp. net 10

Opportunities. How to make the most of your life; how
to recognise and seize opportunities. A powerful
helper to progress. By L. Charley

Timidity. What it is and how to overcome it. A fine
tonic to character development

3 6

3 6

4 0

16
10

9
10

11

12

13

14

3 0

5 0

3 0

3 0

Send Two Stamps for new book, "WARWORDS,"
32 pp., all about the War. Profusely illustrated.

FORM FOR GRATIS EXAMINATION.

Messrs. FUNK & WAGNALLS COMPANY,
134, Salisbury Square, London, E.C.

GENTLEMEN,—Please forward to me, carriage paid, the books
numbered as follows
If approved I agree to pay you 2s. 6d. within eight days, and
2s. 6d. each successive month until the total amount for books
ordered is paid. Otherwise I will return books within three
days. Postage extra in all cases.

NAME

ADERESS

DATE. T.T.J.

Please mention "TELEGRAPH AND TELEPHONE JOURNAL" when replying to Advertisements.
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BRITISH TELEGRAPH PRACTICE.

I.—INTRODUCTION.
THE study of telegraph practice, as distinguished from tele-

graph apparatus, may not seem at first blush to be an enterprise
offering much scope for philosophical or economical considerations.
The provision of an instrument which will convey telegraph symbols
to a distance appears to be the first aim of telegraph science. And
so it is, but when there is such an aggregation of telegraph instru-
ments as to form a telegraph organism, all sorts of questions arise
as to the conveyance of telegrams to the point where they are
telegraphed forward, the transfer of the telegrams from the receiving
to the forwarding point at an intermediate office, the passage of
the telegram to the administration from the public—the acceptance,
and the passage of the telegram from the administration to the
public—the delivery,, There are questions of tariff, of auxiliary
charges for additional services, of combination of the telegraph
with other services, of the corporate transmission of intelligence,
as for example, press work, as distinguished from the individual
transmission, of mutual relationship with foreign and other
administrations and of mutual relationship with telephone systems.
All these questions have been faced by every administration and
in many cases different answers have been given. The etudy of
.British telegraph practice must, therefore, come back to the com-
parative method. It will, not regard the solution adopted in the
British Post Office as necessarily the best, or at any rate as being
applicable to the needs of other administrations, but it will attempt
to discover why the particular solution adopted in the British
Post Office is the best for the particular circumstances which obtain
in the United Kingdom.

It is a misapprehension to regard the British system as having
evolved. It is not a mere growth adapting itself to the circumstances
of the time with that reluctance to change which is ascribed to
Government departments. Long and minute discussions are
buried in official files. The consideration of comparative methods
has never been neglected. It is true that Parliamentary control
introduces a factor which has disturbed the purely economic con-
sideration. The two great changes of tariff—ignoring the last
increase as being a war expedient only—were discussed by Parlia-
ment, and largely from the point of view of benevolence to the
public. The official studies took but a small place in the dis-
cussion. There was but little evidence of the scientific con-
sideration of the bearing of the change in tariff on trade and industry
and on social life. From this it might be inferred that no such
scientific study was made. Yet the fact is that the scientific
study was internal while the public discussion centred itself on a

discussion which, of its essence, was politic. An example of this
may be found in the extension of the free delivery area on the
occasion of the Diamond Jubilee of Queen Victoria. That exten-
sion was an enormous boon to that section of the public which
lived more than one mile and less than three miles from the delivering
point. But it is doubtful if any telegraph administration, con-
ducting its business with a single eye to revenue and efficiency;
would have discovered that section of the public or would have
come to regard it as having such a paramount claim. Notwith-
standing this fact there is much to be said for the Parliamentary
articulation of public needs. It may not bring forward the variant
demands of the public in a scientific balance ; it may not be able
to compare the values, in point of accruing revenue, of concessions
to the commercial public or to the rural public ; it may not be able
to calculate the corporate value to the nation as a whole of this
or that attempt to cater for special sections. But in the main it
must be said that Parliamentary control has the advantage of
bringing forward the main demand of the public as a whole, and
it is the work of the officials to strive so to apply their principles
to practice as to meet the generic demand while in details conserving
the rights of specific demands of which their studies have made
them cognisant.

To write on British telegraph practice is not, therefore, to
invent a new theme. Rather it is to bring a very old discussion
into the light of day. It is to attempt to show that behind what
seems to be commonplace action there are sound reasons and
valid considerations. In many of the details of telegraph practice
we shall find the British system somewhat singular and curiously
isolated. Here, too, we shall find good reasons for the phenomenon.
Occasionally we shall find national characteristics—prejudices,
we may say—among those reasons, but a telegraph organism sets
out to serve its community and in so doing it must bear with the
special characteristics of that community. The Frenchman's
cloak is an admirable garment, but it would be an unwise tailor
in a Yorkshire village who stocked his shop exclusively with
Frenchmen's cloaks. The question is not merely a comparison
between the Frenchman's cloaks and the Burberry ; it is a question
between the Englishman's preference in cloaks plus his cloak, and
the Frenchman's preference plus his cloak. It is quite likely that
too much attention has been paid to native preferences, but the
danger of a defiance of those preferences is to be seen in the matter
of the English railway compartment. British railway practice has
not found it easy to break down the pre.judice. The American
parlour car is still to seek on any appreciable scale, and there have
been instances of attempts to introduce the open car which have
utterly failed.

This does not mean that the comparative system is not to
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be followed. Even if there are local prejudices which make up the
differentia in the circumstances yet the comparative method
must be carried as far as practicable. Moreover it is the one
check against positive prejudice. Telegraph officials might drift
into imagining that this or that portion of British telegraph prac-
tice was beyond criticism, merely by reason of the fact that they
had grown accustomed to it. The constant application of the
comparative method will prevent any such prejudice from
dominating their thought. It can be carried into the consideration
of the details of the practice, for there is no small thing in a tele-
graph organism; the merest detail is of enormous significance when
regarded cumulatively. The importance of these apparently small
matters izi the sum total of the vast enterprise of a telegraph
administration is the justification for a study of British telegraph
practice. It is in considering them that guidance can be obtained
on the greater questions of telegraph economics, tariffs and
auxiliary charges and quality and scope of service, and the even more
widely reaching questions of the effect on trade and industry of
the introduction and development of telegraph services.

Telegraphy as a trade probably is unique in that it lies apart
from the ordinary methods of pushing business. Save in respect
of rival cable companies it is hardly the case that canvassing and
advertising would induce clients to send telegrams. The very
nature of a telegram involves the idea that it is sent on an emer-
gency and, as Professor Marshall said, "time is the centre of the
chief difficulty of almost every economic problem " ; it is the
emergency and not the allurement of the telegraph organism which
is the deciding factor. It may be the case that more or less sub-
sidiary services—e.g., the Night Telegraph Letter—are more
amenable to advertisement, but here again a distinction must
be drawn between that conception of advertisement which owes
its influence to alluring arts and the mere announcement of the
existence of a facility. The public will not send a night telegraph
letter because a page advertisement begs them to do so, but a
page advertisement may reveal to them the possibility of a means
of communication of which an emergency may show the value.
A telegraph service must be ubiquitous, yet its ubiquity is never
realised, since the general demand is spasmodic and the
presence of the facility is only realised when the occasion
has arisen for using it. So that British telegraph practice begins
with the acceptance of the telegram. There have been
cases of inland administrations in America where practice
has begun in seeking the traffic, in arranging for telephone
call circuits which bring messengers to convey the telegrams to
the accepting office. That, however, is incident to rivalry. The
object is not so much to get the telegram as to prevent the rival
from getting it. The State ownership of telegraphs in England
not only views such methods with disfavour by reason of its dignity,
but it has no need for such methods as there is no rival. It may
and does arrange for telegrams to be passed by telephone and
thereby increases its traffic, but that is not primarily a method of
touting for trade so much as a method of placing before the public
the joint value of the telegraph and the telephone organism. The
utmost length to which State-owned telegraph administrations
have gone in seeking telegraph traffic is to ensure that all telegraph
offices are suitably announced by means of notice boards. From
the earliest days British telegraph practice has been characterised
by the liberal allotment of accepting points ; the sub-contract
system of sub-offices is an efficient means of providing them.
From the earliest days also the British administration has ensured
that public telegraph offices shall be indicated unmistakably.

The efficiency of a telegraph service, after all, is its only adver-
tisement. Of all puddings which are proved by eating a telegraph
service is the most striking. The British telegraph service has
received high encomiums from all sorts of visiting experts. Those
who know it at close quarters are possibly conscious of deficiencies,
but it is true to say that they judge them a little disproportionately,
and they see the defects more clearly than the virtues. Competi-
tion with telephones and with a highly rapid postal service has
affected the growth of telegraph traffic, and it may be that the
tariff has been too little adaptable to the developing economic
needs. But in the main the service is one of which every official

is proud, not the less because they look at it sometimes with the
tender eyes which are more likely to see golden visions in the
past. Yet this is not a defence of the British system. It attempts
to be a plain statement, and a frank statement, of the different
problems as they are presented at the various stages in the pro-
gress of a telegram from acceptance to delivery. It is as well to
begin, however, with a summary statement. That statement
will be that though we may question this or that detail of practice
in the British telegraph system, in the main we shall find that the
details have been carefully considered and that those who have
ruled the service have always been ready to learn from experience,
and that where conservatism has been evident it has largely arisen
from the fact that the danger of tampering with what was well
done often led them to shrink from the venture to attempt, at some
risk, to do it a little better. If the British Telegraph Service had
not been on so uniformly a high level more changes would have to
be recorded since 1880. The rapid development in America in the
past two years has been due, to some extent at least, to the fact
that the administrations had to handle systems which up to that
time were not so highly perfected or so widely extended. Those
who built up the British system in the earlier days laid sounder
foundations than, perhaps, they realised.

(To be continued.)

THE NONEW EDINBURGH-GLASGOW
DELAY" SERVICE.

A NEW underground cable between Edinburgh and Glasgow-
has been completed, and on April 1 a service of junction quality
was inaugurated between the exchanges in the Edinburgh telephone
area, and the exchanges in the Glasgow and Paisley telephone
areas, as well as certain other West of Scotland exchanges. The
following lists show the exchanges included in the scheme :—

East of Scotland exchanges,
Aberlady, Athelstaneford, Balerno, Colinton, Corstorphine, Currie,

Dalkeith, Davidson's Mains. Edinburgh (Central), Gifiord, Gorebridge,
Granton, Gullane, Haddington, Lasswade, Leith, Loanhead, Musselburgh,
Portobello, Prestonpans, Batho, South Queensferry and Trauent.

West of Scotland exchanges,
Bailliestown, Balfron, Balmore, Barrhead, Bearsderi, Bell (Glasgow),

Bishopbriggs, Bishopton, Blanefield, Bowling, Bridgetoii (Glasgow), Bridge
of Weir, Cambuslang, Central (Glasgow), Charing (Glasgow), Clarkston,
Clydebank, Douglas (Glasgow), Drymen, Dullatur, Duntooher, Eaglesham,
East Kilbride, Elderslie, Fauldhouse, Gorbals (Glasgow), Govan, Harthill,
Ibrox, Inchinnan, Johnstone, Kelvin (Glasgow), Kilbarchan, Killearn,
Kilsyth, Kinning Park, Kirkintilloch, Langside, Lennoxtown, Maryhill,
Milngavie, Paisley, Pollokshaws, Pollokshields, Queen's Park, Renfrew,
Rutherglen, Shettleston, Shotts, Southside (Glasgow), Stepps, Uddingston,
Western (Glasgow) and Whitburn.

The trunk fee between these Kast and West of Scotland
exchanges, which are about 50 miles apart, is 8d., except in a
few cases.

The circuit arrangements between Edinburgh and Leith and
Glasgow are as follows :—
Glasgow (Central) to Edinburgh (Central)

Leith

(Trunk) „ Edinburgh (Central) ...
(Trunk) ...

, Leith
(Bell) , Edinburgh (Central) ...

,, , Leith
(Bridgeton), Edinburgh (Central) ...
(Douglas) , „ „

. Leith
Edin jui'gh (Central) to Glasgow (Central)

" " " (Bell) '.'.'.
,, ., .. (Bridgeton)...

,. „ ., ., (Douglas) ...
Leith , ., (Central

„ ... . • • „ (Douglas) ...

10 lines and 1 order wire.
4 ringing lines.
8 (lending) lines and 1 order

wire.
2 ringing lines (lending).
5 ringing lines.

10 ringing lines.
2 ringing lines.
2 ringing lines.
2 ringing lines.
2 ringing lines.
4 ringing lines.
1 ringing line.
8 lines and 1 order wire.
5 ringing lines (lending).
2 ringing lines.
2 ringing lines.
3 ringing lines.
6 lines and I order wire.
1 ringing line.

The arrangement introduced on April 1 completes the policy
of diverting all traffic between the exchanges mentioned from
Edinburgh Trunk Exchange. The provision of twelve direct lines
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from Glasgow Trunk Exchange to Edinburgh Central Exchange,
and five to Leith Exchange on Feb. 21, 1915, was the first step
in that policy. All traffic between the'Edinburgh area exchanges
on the one hand and the West of Scotland exchanges detailed on
the other, now circulates direct between Edinburgh Central and
Leith and four Glasgow exchanges.

The five lines from Glasgow Trunk Exchange to Edinburgh
Central, and the two lines from Glasgow Trunk Exchange to Leith,
carry through trunk traffic for subscribers in the Edinburgh area,
while the ten lines between Glasgow Trunk Exchange and Edin-
burgh Trunk Exchange are provided for trunk calls other than those
to and from the places between which the working is on a junction
basis.

The new service, which ensures that all calls between the
exchanges mentioned are effected on demand, is excellent, and
there is good reason to believe that the public are well satisfied
with it.

The change has involved the control of trunk calls at fourteen
local exchanges in the Edinburgh area, including Edinburgh
(Central) and Leith. At the Central Exchange, with its well-nigh
8,000 subscribers' lines and 57 " A " positions, the assumption of
trunk control necessitated a good deal of special instruction to the
large staff, and considerable re-arrangement, but it has not affected
the organisation of the exchange, and the local service has not
suffered. By careful distribution the danger to the local service
of any "A" telephonist having to book and control too many
trunk calls was guarded against, and even a close observer could
not have told a few days after the introduction of the scheme
that anything unusual had occurred at the Central switchboard.
In normal times it would not have been practicable to introduce
such a change without unloading, and consequently opening
additional positions, for the " A " telephonist's normal load is
200 valued calls in the busy hour, but through the decrease in the
local work incidental to the war no unloading has been necessary.

The assumption of trunk control by the " A " telephonists
involved the abandonment of trunk priority at all the multiple
exchanges in the Edinburgh area. Unfortunately, on the day
after the inauguration of the new service, a heavy snowstorm caused
many hundreds of line interruptions at the Central, but even under
the adverse conditions thus created, and the newly inaugurated
control of trunk calls by the " A " telephonists, the service was
little affected, for on that day the observation records showed that
73 per cent, of all calls were answered in 5 seconds, or less, while
the average time occupied in the total operation was but 10.2 seconds.
At Leith, where 50 per cent, of all the trunk calls originated were
controlled by the " A " telephonists, the observation records for
the same day showed that 90 per cent, of all calls originated were
answered in 5 seconds, or less, and that the average total opera-
tion occupied only 8 seconds. There have been slight fluctuations
in the quality of the service, but no falling off that would be notice-
able to any save a close observer of the daily observation records,
has occurred. Traffic men know that if the control of trunk calls
by the " A " telephonists prove successful at such large exchanges
as Edinburgh Central and Glasgow Central, there need be no fear
of an extension of the policy of combining local and trunk exchanges.
Certainly at Edinburgh, the traffic staff regard the multipling of
additional trunk circuits at the " A " positions with enthusiasm,
and proposals towards that end are now being formulated.

It should be said that the engineering work in connexion
with the new scheme was very efficiently carried out, for not a single
hitch in the working of the groups of lines occurred. Those of us
who have been closely associated with the inauguration of the
new system know how the engineers strove to guard against every
possible difficulty, and the excellent work done by them is appre-
ciated accordingly.

The supervising and operating staffs faced the new situation
with enthusiasm, and any operating difficulties which occurred
were speedily overcome.

ERRATUM.
In Mr. Baxter's letter on " Staffing of Phonogram Booms " in the April

issue, page 96, the word " telephonists " in the third line of the fourth para-
graph should read " telegraphists."

REVIEWS.
The Principles of Electric Wave Telegraphy and Telephony.

By J. A. Fleming, M.A., D.Sc., F.B.S. Published by Longmans,
Green & Co. Third Edition : xvi + 911 pages. Price 30s. net.—
Since 1906, when Dr. Fleming's book on The Principles of Electric
Wave Telegraphy first appeared, it has been without doubt the
standard work in this country on wireless telegraphy. The con-
tinual growth of the subject has necessitated the appearance of
two subsequent editions, and incidentally the augmentation of
the title, and the present edition is the most complete and up to-
date account in the English language of the methods used for the
production of electro-magnetic waves and their utilisation for
the purpose of conveying information between distant points.

The whole of the sources of the invention and improvement of
modern wireless telegraphy are usually summed up in the name
" Marconi." Without at all detracting from the credit due to
the famous Italian inventor for his achievements in this field,
it must be admitted that Dr. Fleming has borne no mean part
of the labour of bringing wireless telegraphy to the position which
it holds at the present day. The numerous discoveries he has
made in the realms of pure research on. the phenomena of electro-
magnetic radiation and the many ingenious inventions in which
he has applied the results of research to practical purposes, have
eminently fitted him to act as instructor and guide to those who
would follow in the footsteps of the great pioneers of the subject.

The book is divided into three parts. Part I deals with the
production of electric oscillations, Part II with electro-magnetic
waves, and Part III with the application of the phenomena dis-
cussed in the two previous sections of the book to practical wireless
telegraphy and telephony.

Part I is divided into three chapters. In the first, after a
brief mathematical introduction, the various devices used for
generating high frequency currents are described, together with
the different methods by which of such currents can be actually
observed.

The second chapter deals with the various measurements in-
volved in the quantitative investigation of the electrical phenomena
in circuits in which high frequency currents are flowing. The
present development of wireless telegraphy could never have been
reached had it not been possible for accurate measurements to
be made for the exact determination of the behaviour of any existing
arrangement of apparatus and the prediction of the behaviour of
any proposed^ device.

fc^In the third chapter the mathematical theory of damping in
high frequency circuits and the effects produced by the coupling
together of two such circuits is given. Some interesting oscillo-
graphs are reproduced of current curves observed in circuits having
various decrements, and also of the beats set up in an oscillatory
circuit coupled to another circuit having the same natural period
of oscillation. In the first edition of this book the explanation
given of the production of these beats between two coupled circuits
was inaccurate, and we are pleased to notice that in the present
edition the explanation previously given of this important pheno-
menon has been eliminated and replaced by a correct explanation.

The second part of the book is likewise divided into three
chapters. Chapter IV deals with stationary electric waves on
wires. The mathematical treatment of this subject is based on
the laws governing the propagation of waves of current and potential
along an infinite conductor. These are the same laws upon which
the theory of the transmission of the alternating currents^used
for the propagation of telephonic speech is based. The expressions
for the attenuation constant and the wave-length constant for
a circuit of given electrical properties are deduced, and it is satis-
factory to see that the symbolism adopted by Dr. Fleming is that
usually employed by English writers on this subject, and not that
employed by German investigators and unfortunately by certain
English writers as well. The English conventions are to denote
the attenuation constant by a and the wave-length constant by /3.
The use of the symbols in this manner follows naturally from the
manner in which similar symbols are employed in the mathematical
theorems upon which the discussion of the electrical phenomena



lit) THE TELEGRAPH AND TELEPHONE JOURNAL. [JlINK, 1917.

is based. Tho German writers use the same symbols with the
reverse significations. Of course, it does not really matter what
symbols are used by a writer, so long as he defines the meaning
of those which he employs, but anyone who has had experience
of the trouble caused to students by various symbols being applied
to the same quantity will admit the great desirability of adopting
such symbols as will involve the minimum of memory work on
the part of the student, and of steadily adhering to these symbols.

Chapter V deals with the radiation of energy hi the form of
electro-magnetic waves from a circuit in which electric oscillations
are taking place. The growth of the idea of an electro-magnetic
medium is briefly sketched, leading up to Maxwell's electro-
magnetic theory. The mathematical discussion of this theory
is then given. Then fol low descriptions of methods for generating
electro-magnetic waves, and for experimentally investigating
their properties. The remainder of the chapter is devoted to the
mathematical discussion of laws governing the radiation of electro-
magnetic waves from different types of oscillator.

In Chapter V7I descriptions are given of the various appliances
used for the detection and measurement of electro-magnetic waves.
Starting from tho crude spark detectors used by the first workers
in this field, the evolution of the different types of detectors is
traced, through coherers, magnetic detectors, electrolytic detectors
and hot-wire detectors, up to the modern crystal detectors and
cathode ray valves. The series of detectors concludes with a
description of a method by which the muscular contractions set
up in the leg of a, frog when a stimulus is applied to the sciatic
nerve by the passage of the currents in the receiving circuit are
utilised to record the signals arriving from a distant station !
Although successful results have been obtained with such a detector,
we trust the day is far distant when a supply of frogs will have
to be maintained at wireless stations for use with the detecting
apparatus. We are afraid that, in these circumstances, discre-
pancies in the station stock would be alarmingly frequent.

This chapter concludes with a description of various forms of
wave-meters and decremeters.

The third part of the book, on wireless telegraphy proper,
comprises four chapters. Chapter VII is devoted to descriptions
of the various types of apparatus used for the transmission and
reception of signals. A brief sketch is first given of the work
done by investigators prior to 1896, when Marconi took out the
first patent for telegraphy by means of electro-magnetic waves.
The development of the subject is then traced up to the apparatus
actually in use at the present day. Considerable space is devoted
to the discussion of the theory of various types of directional
antennae.

In Chapter VIII descriptions are given of various types of
station, from the small portable station suitable for carrying on
horse-back up to such large stations as Clifden, Carnarvon, Tuckerton
and the Eiffel Tower, and including ship and aircraft installations.
The concluding sections of this chapter deal with the various
methods used for the prevention of interference, the efficiency of
a wireless station, and the method of designing a wireless station
of given power, wave-length and spark frequency.

Chapter IX is devoted to a discussion of the laws governing
the transmission of electro-magnetic waves over the surface of
the earth, and of the effect of daylight on radiotelegraphic trans-
mission. It concludes with a short section describing the methods
used for measuring the currents set up by the waves in the receiving
antenna.

The final chapter is devoted to the subject of wireless tele-
phony. The elementary theory of the transmission of sound by
means of an electric current is first given. Then follows an account
of the methods used for generating continuous high frequency
oscillations. Such oscillations are designated " undamped," but
the use of this term is erroneous, as of course there are always
energy losses due to resistance, radiation, &c. So-called
" undamped " oscillations are those in which the energy losses from
the circuit in which they are set up are continuously made good
from the source of energy employed, so that the amplitude of the
oscillations remains constant.

The various devices used for moulding these oscillations so

that the radiated waves shall have the form of the complex wave
forms which make up speech, and for detecting the waves so radiated
at the receiving station, are then described.

It would not be possible hi the limits of a review considerably
longer than ths present to deal adequately with the mass of informa-
tion which is contained in Dr. Fleming's book. It has only been
possible to give a brief sketch of the ground which it covers. The
subject-matter of each section is treated in great detail, and
students owe a debt of gratitude to Dr. Fleming for the enormous
amount of work which he must have devoted to producing such
an invaluable work of reference for all members of the profession.

TELEGRAPH APPARATUS.- AN INTRODUCTION
TO THE STUDY OF TELEGRAPHY.

BY A. SIRETT.

(Continued from page. 91.)

Kit!. 16 illustrates the first transmitter devised by Morse for
the transmission of his new dot and dash signals.

From 1844 Morse's apparatus became widely used and we
are told that he became electrician to the New York and New-
foundland Telegraph Company and also of the Now York, Newfound-
land and London Telegraph Company, and that in 1X57 he received
a present from the European States of 400,000 francs as an acknow-
ledgement of his international services. It is now nearly 80 years
ago that Morse invented his telegraph code of long and short
signals, and in spite of all other changes in the engineering world
" Morse " is still the basis of the Universal telegraph code.

,-*- ... .'W ,.-,««-»-.. X, :
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Fro. 16.

1 have referred to a chemical telegraph invented by Simnneriug
where the signals were indicated by the decomposition of water.
This idea of decomposition seems to have been followed up and
in 1842 " Bain " produced his chemical telegraph. The principle
consisted of making the end of a wire at the receiving station
move over a paper soaked in a solution that could be decomposed
when a current passed through the, wire and paper.

Fig. 17 shows the sending and receiving apparatus. The
word to be telegraphed is made up of metal letters. These arc
connected with the positive pole of a battery—the negative pole
of which is connected to earth. The receiver consists of a metal
plate connected to earth. Upon the plate rests the paper saturated
with the solution to be decomposed. The brush at " K," the
sending station, with its five fingers, is connected with, a similar
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Telegrams: "SIEMENS, WOOLWICH." Telephone: CITY 6400 (7 lines).



11 THE TELEGRAPH AND1TELEPHONE JOURNAL. [JUNE, 1917.

WESTON
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CO., LTD.
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brush " K1 " at the receiving station. Finger " b " being connected
to finger " b1 " and so on. If these brushes be moved in the same
direction, at the same time, and at the same speed the current from
the battery will pass through the metal letters to the fingers of the
brush along the cable to the receiving station, to the corresponding
fingers there, through the paper to the metal plate below, to earth
and back to the battery.

As the current passes through the paper it will set up a chemical
action which will discolour the paper and produce a copy of the
letters which the brushes passed over at the sending station.

Five line wires were necessary for this instrument.

Bain later produced the instrument shown in Fig. 18. This
records the dots and dashes of the Morse alphabet by a similar
process to that just described. " A "' is a metal wheel. " B "
is a small wooden roller pressing the paper tape against "A."
Motion is imparted to the wheel by clockwork. The paper passes
over the wheel beneath the wire style " 3." The metal point is
in connexion with the line wire, and the brass wheel " A " is in
connexion with the earth so that when the current flows along the
line wire to earth it passes from the point " 3 " through the paper
to the wheel "A," and leaves lines or marks on the paper in accord-
ance with the singals sent. This instrument is worked by an
ordinary Morse dot and dash key. It is not now in use except for
experimental purposes. It is very sensitive and can register signals
with marvellous rapidity, as it is independent of springs, magnets
and induction. It was at one-time the only form of recording

FIG. 18.

instrument in use in England, but it has been displaced by the
Morse recorder which does not need chemically prepared paper.

Modern Telegraphy.
The instruments I will now endeavour to describe are what

may be termed the more modern and practical instruments. They
have shaken themselves out as it were, from a mass of beautiful
apparatus of the same species, and each has in its own sphere
proved itself to be the best adapted to the purposes which it was
intended to serve.

The modern instruments may be grouped under two classes,

viz., non-recording instruments and recording instruments. The
non-recording kinds give visible and audible signs and the recording
kinds make their signals in various ways on paper tape.

Non-Recording Instruments.
The first is the needle instrument Fig.19 (A). Twenty years

ago this was largely used by'the Post Office butjt is now to be

:A
FIG. 19.

found chiefly in the signal cabins and offices of railway companies
and a few of the smaller post offices. It has been displaced in
the Post Office by the sounder and the telephone. It is simple
in design, inexpensive in prime cost and maintenance, and does
not require a technically skilled operator to work it. Tne principle
is shown in the diagram Fig. 20. The needle is magnetised and
swung at its centre in a coil of wire. If the current is sent through
the coil in one direction, the needle will swing to the left " a—b,"
and if the direction of the current is reversed the needle will swing
to the right " c—d."

FIG. 20.

The Morse alphabet is made up of dots and dashes. The
dot is represented by a deflection of the needle to the left, and a
dash by a deflection to the right. In practice the wire was wound
on two hollow bobbins and a small magnetic needle was made to
swing inside the bobbins having a pointer fixed on the same spindle
to indicate the signals. The main defect in this instrument was the
liability of the small magnet inside the bobbins to be partially or
sometimes wholly demagnetised and even reversed in polarity by
lightning. This defect has been entirely removed by the intro-
duction of induced needles—Fig. 21. The needle is of the horse-
shoe type and is free to move to and fro. It obtains its induced
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magnetism from the two permanent magnets at the top—Fig. 21
(A.B). They are fairly strong and are rarely affected by lightning.
Another form of needle has two powerful horseshoe magnets to
magnetise the needle—Fig. 21 (C and D). Each type of needle
instrument depends for its signals on the direction the current
is sent through its coils, and that is governed by the tappers or
keys of the sending apparatus Fig. 1!) (B). " (' and Z " are two
strips of metal to which the positive and negative poles o"! the
battery are brought respectively. " E and L " represent two
metal springs which are connected to earth and line respectively.
If " L " be depressed arid brought into contact with " C the
circuit will be completed from " C " of the battery through the

d

c
FIG. 2.1.

line to the distant station, to earth and back to " E Z." causing
the needle to be deflected to the left. If " E " is depressed the
direction of the current is reversed and the needle is deflected to
the right. The adjustment of the apparatus is of the simplest
character. Any number of instruments can be joined in one
circuit provided the traffic is not too great to cause delay.
Signals from the needle instrument are read by sight, but it is
possible to read by sound. The working current required is from
15 to 20 milliamperes and the working rate about 30 telegrams
per hour.

(To be continued.)

TELEGRAPHIC MEMORABILIA.
THE war was of course alone responsible for the change of

rendezvous of the P.O. T. and T. Society at its last meeting, Govern-
ment needs having rather suddenly ousted the above and several
kindred societies from their exceptionally comfortable and com-
modious meeting place on the Victoria Embankment. No longer
did we walk through a marble-pillared vestibule, no longer did one
enjoy an almost perfect system of eye-rest lighting, no longer did
the soft-hued panelling open so mysteriously and noiselessly
and disclose the cunningly hid lantern above our heads, and no
longer did the audience sit in curved tiers before an augustly
accommodated chairman and committee.

No ! As one sat in the substituted room " Somewhere in
the City " the membership appeared at first sight to be arraigned
before the chairman, secretary and treasurer who alone of those
present appeared to have maintained due dignity. Maybe it was
the solidity and permanence of the huge green-baized table which
gave the gathering something of the appearance of a ccwntry

magisterial court until Mr. M. C. Pink rose and delivered his specially
interesting paper on "Subsidiary Telephone Services/' quite
unmoved by the mustiness of the room, the sombre surroundings,
and the various pairs of eyes which looked down upon him from the
oil and canvas portraits of by-gone patriarchs on the wall.

One could almost have seen these painted greybeards start
with surprise as they listened from their places on the wall to the
unfamiliary jargon of the most modern of the Services, " glows "
and '"pegs" and "plugs" and "A operators," &c., &c. How
would they understand the respective merits of a ' ' lamp signal "
and a " buzzer " ? How would they have managed to compre-
hend that " Position 1 of the black key removes the buzzer calling
signal, connects the recorder's telephone to the calling line, and
darkens the controlling ' A ' operator's calling supervising signal ? "
How would they—but no, they are perhaps fortunate to have
lived at a time when there was no thought of a " no-delay " service
by road or rail, or telegraph or what-not, no aeroplanes at 00 miles
per hour, no telephone calls to attend a Zepp raid, no telegrams
to fetch one back from leave just as one had reached home, no
" mighty human progress " such as we have to-day—no war !

Notwithstanding the new environment. Mr. Editor, it must
not be understood that the debate which followed Mr. Pink's
paper was at all depressed by the sombre surroundings. In fact
the small, and certainly select, company seemed all the more
keen to rise superior to circumstances, with the result that a very
useful hour of exchanges of thoughts and ideas was the net result
of Mr. Pink's excellent production, specially well delivered. Thus
terminated yet another session of useful work under adverse con-
ditions which might have deterred many a committee from carrying
on. It has already been notified elsewhere that the balance of
cash carried forward was very considerable despite the much-
reduced membership, and war or no war there is every evidence
that the next session is not likely to lag behind in interest and in
good financial management.

The hopes that were expressed in this column of Mr. Dunford's
recovery, once he had been released from the trammels of official
life, were unfortunately not realised, and that very soon after
the JOURNAL had gone to press. From many quarters come tributes
to his kindliness and his earnest desire to deal justly and to hear
all sides of a question. Many have undoubtedly lost a personal
friend, others can testify that he had, when need be, the courage
of admitting an error to a subordinate and of completely reversing
a decision when he found that the previous evidence had been lacking
in some material point, a quality, one would submit, which betokens
character of the highest type.

One has become used to hearing of casualties from across
the seas, where the nations are locked in the present death-grips,
but there is a certain telegraphic circuit between this country and
a foreign fishing-town, we will call it, over which, almost ceaselessly
the 24 hours through, pass the casualties of the homeland.

Telegraphists are accustomed to touching the whole gamut
of life's experiences, births, marriages, deaths, although the stream
of inward traffic which denotes the toll the nation is paying for
human freedom has not ceased to move them. The circuit to which
reference is made is one however which carries the urgent calls
from home to our fighting men, denoting that this side also the
shadows are falling across poor stricken humanity.

Naturally with the millions of men engaged in the present
conflict there must by all actuarial laws of necessity be the usual
proportion of peace-time casualties to our home population.

Never before in telegraphic history, however, hag human
sorrow been so concentrated upon one single circuit as upon this
particular Anglo-Continental line, while not a single telegraphist
who has dealt with the traffic but has been impressed by the
piteousness of the bulk of the traffic. Now and again there is a
splash of joy which in other times would have appeared strange,
such as the mingled hope and fear of that mother's telegram, " Glad
you are wounded. Is it bad enough for Blighty ? " and with these
infrequent reliefs to the shadows one has to be content to signal
day after day the tolls of disease and death of parent, wife, friend,
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child to men over yonder fighting our battles yet with their own
heartaches to bear as best they may.

One hears that there is likely to be a change of location for
the special circuits which have formed so distinctive a feature of
Ihe cable room C.T.O. since August 1914.

There does not appear to be any cause for complaint in the
management and supervision one is given to understand, but there
would appear to be something of the nature of swapping horse:-
while crossing the stream in the operation, and although the present
position is not an ideal one it must be candidly admitted that the
shifting of the circuits cannot be considered as a compliment to
those who have organised and pulled matters through some months
and months of very difficult and hazardous national times and
without hope of reward.

However, if a more efficient service is to be obtained no one
should grumble, for this is a time—as Tennyson says—

When 1he individual is no longer."
.1. J. T.

LONDON TELEPHONE SERVICE NOTES.

" OH, East is East, and West is West, and never the twain shall
meet." So wrote Rudyard Kipling, and either we have failed to
grasp his meaning or else he knew little of the London Telephone
Service. The alternatives seem equally probable, so you are free to
choose which you will—the fact remains, that so far as the L.T.S.
is concerned East and West (not to mention a multitude of other
Exchanges) did meet on the evening of Saturday, May 12. at the
Cabin Restaurant. Caxton House, and they met to honour one
whose name is known throughout the whole of the Post Office
London Telephone Service—Mrs. Drake, the Chief Supervisor
of the Western Exchange, who now retires. In our youth we remem-
ber to have joined lustily in a ditty which appeal's in the Harrow
School Song Book. The lines we have particularly in mind run,

When glory gave to Drake the wave
She gave to us the hill.
For we began when he began.
Our times are one.
His glory thus shall circle us
Till time be done.

We quote from memory, but it seems to us that a slight para-
phrase of these lines would express very well the relationship of
Mrs. Drake and those of Pre-Transfer Telephone Service in London.
Some of the later recruits to the Service will wonder what that
mysterious expression " .Pre-Transfer '' may mean. Well, it is
the complement of " Ex-National," and together they provide us
with distinctions whiah we choose to keep up in order to show how
completely we have broken down the barriers between them. We
are a peculiar psople and this peculiarity is emphasised (pleasantly
enough) in the fact that Mrs. Drake received a special gift from
Ex-National supervisors ; but we anticipate.

Indisposition prevented our own attendance at the traffic
officers' meeting (why does a perverse fate always arrange these
indispositions for the wrong meeting), but from the " Notes of
Proceedings '' circulated to us we learn that the chair was taken
at 7 p.m. by Mr. K. A. Pounds, and that he had the, support of
headquarters officers, exchange managers, supervisors and tele-
phonists to the number of nearly 200. (If anyone was there who
cannot rightly consider themselves as covered by this description
will they please accept our apologies.) A whist drive which secured
the participation of nearly 100 players was followed at 8 p.m.
by an excellent supper which concluded with ices ! (We quote
from the Notes and as no mention is made of bread we may conclude
that the Food Controller's requirements were strictly observed.)
In any case the ices entirely failed to detract from the warmth
of the good wishes expressed to Mrs. Drake by those who paid
their tribute to her. After an introduction by the chairman, the
presentation was made by Miss Heap, whose observations as ever
were couched in felicitous terms. Valedictory speeches were also
made by Mr. Kennedy and Mr. Webb as well as by Mr. Prossor,
whose remarks were in the happiest possible strain, and saved the

gathering from distilling too much sweet sorrow from the parting.
Mrs. Drake made an appropriate reply in which she said that her
interest in the social activities of the staff had brought her in
contact with their parents, brothers, sisters and sweethearts
—all very nice boys. (We hope J. J. T. will miss this.)
The gifts included a silver table kettle and coffee pot from the
" Western " staff : a cake dish and Coalport china butter dish
from " Ex-National " supervisors ; case of tea knives from three
supervisors, and a framed photograph of themselves from " The
Fool and her Follies " (the Western Concert Party).

The entertainment concluded with a first class concert given
by the Western Exchange Concert Party and friends (who have
already given 30 concerts to wounded soldiers. The programme
included numbers by the troupe (" The Fool and her Follies '"—
Misses Short, Green, Burrcll, Gilchrist. Steward and Child) ; songs
by Miss W. Kempe. Miss F. Clarke, Miss D. Bott, Miss G. Davis
and Messrs. Donaldson and Townsend; Miss L. Armstrong
appeared as a soubrette. Miss Kathleen Cope (from the Duke of
York's Theatre) recited, and Mr. Wellington provided various
humourous items.

The assembly is described by those who were present as one
of the most enjoyable at which the members of the L.T.S. have
ever foregathered—a worthy tribute to a worthy dame. To
Mrs. Drake in her retirement wo offer the best of wishes from the
Telephone Service, and trust she may long be spared to revisit us
in our work and in our play. This account cannot be closed with-
out a tribute to Miss Hill, of the Western Exchange, who was
very largely responsible for the arrangements—to the excellence
of which all alike testify.

On Saturday, April 23, a party of 22 wounded soldiers from
the Princess's Club Hospital, Bermondsey, were entertained at.
the London Coliseum by invitation of members of the Hop Exchange
staff. The soldiers were conveyed by motor char-a-banc from
the hospital to the Coliseum where they were met by their hostesses.
The guests, who were provided with a generous supply of cigarettes
and chocolates during the afternoon, were later conducted to the
Coliseum Tea Room and there provided with a hearty meal. So
successful was the outing that it is hoped ere long to arrange another
of a similar character.

The individual efforts of the exchanges to cheer the lot of the
wounded soldier has not in any way decreased their combined
efforts on behalf of the sick. The annual collection in the L.T.S.
on behalf of the Hospital Saturday Fund totalled £858 13*. 9|rf.
or more than £80 in excess of the previous year's total. The
Trunk Exchange sent in more than £57 and several other exchanges
forwarded handsome sums. This is a splendid effort of which
the promoters may well be proud.

The writer who told us that the ivory gates of Hope were already
moving on their hinges has proved a prophet indeed. An additional
war bonus payable as from Jan. 1 has rejoiced telephonists and
supervisors not to mention other classes. It is to be hoped that
an effort will be made to spare a little of this to swell the already
splendid total put by the members of the L.T.S. into War Savings
Certificates. Their combined savings have already purchased
well over fifteen thousand pound certificates whilst the coupons
sold approach half a million, and the number of cartridges thus
supplied by the L.T.S. for the protection of our fighting forces is
heading quickly for the two .million mark. In common with all
other War Savings Associations that of the L.T.S. is now busy
enforcing by precept and example the necessity for food economy.
We are certain that much can be done by our enthusiasts discussing
this question on their journeys to and from the exchange by bus.
:ram or train.

The first contingent of the overseas Telephonists Corps will
have taken up duty ere these Notes are published. The uniform
(apart from the hat) seems to have satisfied the taste of the wearers
as well as the lookers-on. It is businesslike and smart. We wish
the latest recruits to the Royal Engineers complete success in their
nilitary undertakings and the speediest possible return to civil
duties 'with the other British victors,
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OUR GIRLS IN KHAKI.
TOWAEDS the end of last month the first batch of telegraphists

and telephonists left England for France to play their part in the
scheme for relieving for other duty soldiers now employed at the
base on work which can be performed by women. They are the
first selection from the satisfactory number which responded to
the call for telephone and telegraph volunteers, and when Mr. Pike
Pease and Col. Ogilvie bade goodbye to them on their departure
they represented the feelings of the Post Office staff in the main.
We have pleasure in giving our readers on another page a picture
of these ladies in their proudly-borne khaki.

A contingent of army post office women and other women in
khaki had already preceded them and by now are doubtless a familiar,
gracious and unobtrusively-intrusive feature of the ceaseless
activities which are going on behind the great battlefront. Probably
officers will quickly get accustomed to the military salutes which
this feminine legion duly renders them, but at present we imagine
the novelty is found somewhat embarrassing by those to whom
salutes—at least of the military sort—from the other sex are
unfamiliar. We apprehend that when the conditions of service
over yonder are more widely known in this country the rush of
volunteers will be great, for we are disposed to imagine that the
life there is not without its compensations, and if it should
include the amenities of some charming French watering places
we shall not be surprised.

Having in mind their consistent devotion to duty the
willingness of our women to undertake the work occasioned
no surprise ; it is of a piece with their excellent record all
through these stirring years. We are, in fact, afraid of repeating
ourselves in drawing the attention of our readers and of the public

to the great and worthy part telephonists have played during
bombardments, air-raids, explosions and other terrifying emer-
gencies incident to the war. Women's work generally and their
invaluable assumption of the roles necessarily forsaken by men
engaged in a sterner struggle has received its due meed of recog-
nition. In some cases, indeed, we venture to say that the credit
given to them has been exaggerated, especially where the work has
entailed no risk and been generously paid. But with the tele-
phonists the case is not so. and danger has been faced without
special reward and with a devotion and courage which we are
glad to dwell upon.

We only allude to this subject once again because it seems
there are strange critics to be found who question this often-
proved fact. A correspondent of Municipal Engineering complains
that he has never been able to obtain a reply from the telephone
exchange during an air-raid. " So far as I understand," he con-
tinues, " subscribers are cut off immediately the raid occurs, and,
if this is not so, only one of two things is possible : (a) I have been
singularly unfortunate, or (6) the ' heroines ' were all prostrate
with terror or excitement." The writer possibly has been un-
fortunate, although not singularly so, for whilst, of course, sub-
scribers are not " cut off " during a raid, police, fire and ambulance
calls, as would reasonably be expected, receive a priority on such
occasions, and in the enormous rush of calls which ensues, the
claims of ordinary subscribers are necessarily of secondary import-
ance. But we consider the inverted commas applied to the word
" heroines " uncalled-for in the last degree. The calm assumption
that girls who have voluntarily braved the dangers of a raid at
the dead of night to answer the call of duty are prostrate with
terror because, in the sudden and heavy traffic which arises, his
private calls are not answered, is gratuitously insulting. We
wonder if the writer would dare to describe the men in the trenches
" heroes " (in inverted commas) whenever it seemed good to him
to question their conduct in action, and. if he did so, whether any
editor would print his letter. The cases seem to us to offer a fair
parallel, knowing as we do, on the best authority, that the behaviour
of the telephonists in emergencies has been beyond praise.

HIC ET UBIQUE.
WE gather, although we have not yet seen an official an-

nouncement, that our correspondent, Captain A. A. JAYNE, M.C.,
R.E., has been promoted Major. We offer him our heartiest
congratulations.

Mr. E. BOBBINS has retired at the age of 70 from the manager-
ship of the Press Association, after being in the service of the
famous news agency for more than 47 years. The relations between
the Telegraph Department and Mr. Robbins have always been most
cordial and we wish him many years of life to enjoy his retirement.

THE covers of our New York contemporary, The Telephone
Review, are generally artistic efforts in colour, so that that business-
like journal often used to remind us externally of Jugend, a well-
known German art paper which we enjoyed in the days when they
directed their "hate" towards Hohenzollernism, Militarism,
Junkerdom and all forms of anti-social stupidity. The last issue
of the review exhibits an effective picture entitled "The Call,"
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which a well-knit khaki-clad young American is receiving, charac-
teristically enough, over the telephone, while the charming figure
of his wife (in esse or in posse) stands by listening anxiously.

A CORRESPONDENT of Pearson's Magazine writes :
" Can you tell me the secret of the telephone's fascination for women ?

A man, if he has to talk on the wire, says what he has to say, and hangs up
the receiver quickly. Not so a woman. However excellent her business
capacities in other respects, she is unable to resist the lure of the telephone.
She will go on handing out any old drivel so long as she can induce the person
at the other end to listen to her. And if no business calls come through to
satisfy her craving she will ring up all her friends and relations, and indulge
in long and intimate chats about Lizzie's new baby, or Amy's new hat. or the
show she went to with Captain Dash last night, regardless of the feelings of
frenzied subscribers who are being flouted meanwhile with the parrot cry,
' Number engaged ! ' As for a public call-box, if you see a woman in one,
you may as well go home and have a nice, long sleep. You'll waste your
time waiting."

We think the telephone-monopolist is distinguished not so
much by sex, as by a native capacity for boredom or trifling which
is found in both sexes. What does the writer mean by the parrot-
cry of " number engaged ! " when he is at pains to show that the
number actually is engaged by a member of the offending sex ?
Nothing, probably—nothingness being the substance of most of
the well-worn humour of telephony.

TELEPHONES IN THE UNITED STATES.
1915. 1916. 1 ncrease

in 1916.
No. of telephone stations—

American Telephone and Tele-
graph Company (" Bell "
system) 5,968,110 6,545,490 577,380

Independent, connecting with
American Telephone and Tele-
graph Company 3,183,111 3,301,702 118,591

9,151,221 9,847,192 695,971

Mileage of toll wire (Bell Company's) 2,453,483 2,682.910
Mileage of exchange wire (Bell

Company's) 16,052,062 17,167.405 —

18,505,545 19,850,315 —
The American Telephone and Telegraph Company estimate

that there are 11,300,000 telephones in the United States. This
gives about 1,452,800 independent stations having no connexion
with the Bell system, which with the 3,301.702 which have such
connexion makes a total of 4,753,500 Independent stations in all.

ENTERTAINMENT TO WOUNDED SOLDIERS.
A most enjoyable entertainment to wounded soldiers was given by the

Edinburgh telephone staff (trunks and local) on Saturday, March 31, in Hill
Street Hall. The hall brought back many memories of other and happier
days before the war when the girls were wont to trip the light fantastic toe
with partners who are now far scattered abroad, and others who have served
their country unto the last sacrifice. Once again the hall was filled with
happy faces but the gathering was of a different nature to those of previous
times. Now the girls were paying tribute to brave lads who, on the call
of duty, had turned their backs on home and comfort, and gone forth to
face the horrors of war and got stricken by the way. The guests arrived
about 3 p.m. and quickly made friends. They had time to choose their
partners by tea-time, and the meal was a merry one. After tea a charming
musical programme was carried out by the soldiers, the staff and their friends
—the former meanwhile enjoying the soothing cigarette and the girls the
sweets which had thoughtfully been provided. Mr. Crawford J. Millar.
district manager, fulfilled the duties of chairman in a delightfully happy
manner—adding another link to the chain of esteem in which he is held by
the staff. Among the invited guests were the trunk and local supervisors,
the traffic and assistant traffic managers, the controller and matron, telegraphs.
Corporal Milne from the Castle Hospital expressed the thanks of the'guests
to their fair hostesses in a neat and very apt speech. All agreed with him
" that^the^time was up and the Tommies had to ring off " all too soon. The
latter'part of the evening was spent in dancing and games. The catering,
musical and financial arrangements/which were entirely in the hands of the
girls, reflected great credit on their organising ability and unflagging energy.

SUBSIDIARY TELEPHONE SERVICES.*

By M. C. PINK.

THE subject upon which your committee has asked me to prepare some
notes for your consideration this evening is a wide one, and I must crave
your indulgence if I gloss over many aspects of it which are deserving of
full treatment in order to concentrate more particularly on the more important
subsidiary services.

Under the chairman who presides over this society's meetings this
session one has some hesitation in presenting a paper w~hieh cannot claim
one iota of literary grace. We all hunger for literary feasts, so allusive and
also sometimes so illusive, such as those with which Mr. Walkley and other
members of the secretariat can delight us. But nowadays we have to accustom
ourselves to humble fare, and in presenting my remarks this evening without
sugar I trust you will regard such action as a patriotic duty.

DEFINITION.
In order that the rarigo of our subject may be clearly established, it

is proposed to define " telephone service " as the function of connecting one
telephone speaking point to another for the ordinary purposes of conversa-
tion. All other services may be regarded as subsidiary to that main function.

SERVICE CLASSIFICATION.
On the basis of this definition subsidiary services may be divided into

two main classes :—
(1) Services established for the conveyance of telephonic messages

which are not actually conversations, within the ordinary meaning
of the word, over a public telephone system.

(2) Internal services provided with a main or branch exchange for
the purpose of facilitating the handling of difficult calls or for
the proper administration and control of exchange working.

The first of these classes comprises :—
Phonogram service.
Telephone telegram service.
Telephone ordinary and express letter service.
Alarum calls.
Time calls.
Calls for police, fire brigade, ambulance, &c.
Electrophone service.

It is also legitimate I think to include under the same heading inter-
communication service obtained by subscribers using private branch
exchanges.

ALARUM AND TIME CALLS.
Alarum and time calls are quite minor items and do not offer much

prospect of increased revenue, although they are a decided convenience to
subscribers in certain cases. The number of inquiries from subscribers for
the time cannot bo stated. In London we handle an average of about 160
alarum calls per month, although at the present time tho number is tending
to diminish possibly on account of other alarums.

ELECTROPHONE SERVICES AND CERTAIN ASPECTS OF PRIVATE BRANCH
EXCHANGE WORKING.

Mr. Kennedy's paper.—General descriptions of the police, fire, ambulance
&c. services, of the electrophone system together with descriptions of certain
business services, which were most useful in calling attention to the w-ay
in which the telephone service is bound up with the commercial activities
of the country, wrere given in the paper on " Special Services in the Metro-
polis " read before this society by Mr. D. H. Kennedy in January 1915.
The existence of the information then published fortunately permits me to
omit from the present paper some descriptive matter which might otherwise
have been desirable, and to direct your attention more particularly to certain
aspects of the phongram, telegram and express services to which it is important
to devote more attention than has hitherto been given, in view of the potential
development of such services in the future. These services were not dealt
with in Mr. Kennedy's paper.

In the second class, i.e., internal services provided within a main or
branch exchange, it would I think be in order for me to deal with the details
of the information desk, observation desk &c. equipment provided in a
public exchange, and also with the corresponding features in connexion
with private branch exchange working. It is feared that time will not permit
of any more than the bare reference to such services so far as the
main exchanges are concerned ; but I hope to deal later with some of the
special features of private branch exchange working which have had to be
developed as a result of the remarkable strides made with branch exchanges
during the war.

COMMERCIAL AND TECHNICAL ASPECTS.
In investigating the conditions relating to any service, two main aspects

of that service must be taken into account. We have first to consider the
nature and grade of service to be given, together with the amount of traffic
to be handled—i.e., the commercial aspect. Secondly, the method of operating
the service and the nature of the plant which must be provided to permit
efficient operating have to be determined—i.e., the technical aspect. I am
more particularly concerned with the technical aspect of the services we

Paper read before the London Telephone and Telegraph Society.
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are considering this evening ; but before going into the question of the equip-
ment which should provide the best possible conditions it is desirable briefly
to review the commercial aspect.

Tariff questions are naturally bound up with the plant and operating
aspects of the case and cannot, therefore, be dealt with until the quantity
of the service handled and the manner in which it is to be handled have
been finally decided. It is not proposed to develop any tariff arguments
in the present paper. I trust, however, than an article on " An Express
Idea," by Mr. J. Webster, which appeared in the November 191 (i number
of THE T K L K G R A P H A N J > TULEPHONK JOURNAL, has been fully studied by our
accounting experts.

A cheap ta r i f f must carry with it low administration expenses. There
is a tendency for the office charges for Postal services passed by tele-
phone to remain high. At one time hi London the office costs amounted
to 22 per cent., of the derived revenue. They have now been reduced to
about 12 per cent, but no doubt further accounting simplification would
bring about a further reduction in this percentage.

COMMERCIAL ASPECTS TV G E N K K A L .
E.rpre.ts Letters diHate.il by Telejiliotie.—The highest recorded total of

telephone express letters dealt with in one year, viz. 22(i,400, was reached
in the financial year 1918-14. The annual total had increased by about
;">00 per cent, ( lur ing the previous decade, but in the yon is just prior to the
outbreak of war the annual percentage increase had fallen to about 5. Owing
to the transfer of tho National Telephone Company, complete figures of the
growth of ordinary telephone traffic during the same period are not available,
and no comparison with the growth of express traffic is possible. Trunk
traffic, which was handled under fairly constant conditions during the decade
in question, increased by about 310 per cent. This is a lower total increase
than in the case of express messages ; but if annual increases, which were
probably due to the special advertisement of the express services, are eliminated
the remaining annual increases in trunk traffic are higher than those experi-
enced with expressed services. It seems clear that the public have not
appreciated to the fullest extent the advantages of the telephone express
letter. When the time comes an enthusiastic advertising campaign should
increase very considerably the demand for such services.

Ordinary Letters dictated by Telephone.—To those of us who know from
personal experience the convenience of this particular service it seems an
extraordinary thing that throughout the whole country less than 7,000
ordinary letters are handled in this way annually. The actual total for
1914-15 was (i,700. When the prejudices which still linger in certain official
minds against those methods of advertisement which the London Telephone
Service and certain of the Secretary's traffic officials favour, can. be over-
come and written message services can really be offered to the public in
an inviting way, it can safely be anticipated that the 7,000 telephoned ordinary
letters per annum of the present day will be very considerably exceeded.
This bye-product of the telephone system should materially affect the
dimensions of the phonogram rooms of the future.

Phonograms and Telephone Telegrams.—These two classes of trans-
actions are dealt with as one in view of the difficulty of obtaining statistics
of phonogram work apart from telephone-telegram work.

The total number of telegrams dictated over the telephone during the
financial year 1914-15 was 7,748,000. It is estimated that during the same
year 4,285.000 telegrams were delivered by telephone representing 4.87 per
pent, of the total number of telegrams delivered. Five years previously
the percentage was only 2.7. A good deal of attention is being paid to the
question of delivering telegrams by telephone owing to the difficulty- of
delivering telegrams by hand being enhanced by the scarcity of messengers.

The extent to which the telephone has replaced the telegraph for the
transmission of written messages during the war is strikingly demonstrated
by the following figures :—During the financial year 1915-16 tho total number
of telephones handled was 84,157,000, as compared with a total of 91,179,000
in 1914-15, a traffic decrease of 8 per cent., in spite of the set-off of a marked
increase in Government work. The number of telegrams sent by telephone
during 1915-16 was only 27,000 less than in 1914-15—a decrease of only
.3 per cent. The alteration in tariff was responsible for the drop in the
traffic as a whole, but it will be seen that the effect of the increased tariff
on traffic in the case of telephoned telegrams has been almost counterbalanced
by the increased use of the telephone system.

The Postmaster-General's return for 1915-16 does not give the total
number of Post Offices now transmitting their telegraph work solely by
telephone. In 1918-14 the number was 6,257 and this had increased to
7.350 in 1914-1915. There is little doubt that the number is now very much
larger for the country as a whole. In London alone the number of telegraph
circuits closed down in favour of telephone working during the war is now
running into hundreds. In many cases the use of the telephone for telegram
service will be retained after the war.

If a really efficient phonogram service can be guaranteed, the public use
of phonogram and express facilities after the war should increase very
considerably.

POSSIBLE DEVELOPMENT OF THE WRITTEN MESSAGE.

Apart from the development which would arise from the more extensive
advertisement of the existing facilities there is the expansion which might
be expected to follow from a differentiation, suggested in Mr. John Lee's
recent paper before this society, in the rates charged for long distance and
short distance telegram work. It seems clear that, whatever the relief given
to the public on charges for short distance telegrams, the result of that relief
would be a definite increase in the service demand. The shorter the distance
oyer which a telegram has to be transmitted the greater will be the probability

of an ultimate decision to transmit the message by means of telephone
circuits.

With a short distance telegram charge approximating to the charge
for an express message in force, there will probably be no reason for retaining
different names for the various written message services. There is no real
reason why a message which is passed by a subscriber direct to a Post Office
for delivery should be regarded as differing from a message which a member
of the public hands over a Post Office counter for transmission by an official.
The addition of a small charge to cover the services of the official in the
latter case is incidental. I think it is desirable, therefore, in collecting one's
thoughts as to the future of these services, to set on one side the existing
distinctions of service nomenclature and to accept as our main subsidiary
telephone service problem the consideration of how we can best handle in
London, on the large scale which will probably develop in the future, written
messages of the following general types :—

(a) Erom subscriber to delivery office.
(b) From Post Office official to delivery office.
(f) From subscriber to central recording and transmitting office.
(d) From Post Office official to central recording and t r a n s m i t t i n g

office.

LIMITING PHYSICAL CONDITIONS OF A TF.T.F.GUAPir SVSTKM ov TRANSMISSION.

Official association with one par t icular branch of our vast system of
communications rather inclines one to base lu's views regarding the system
as a whole on the views derived from tho experience of his own section of the
work. Many members of this society have what I may perhaps call the
telegraph view of communications and fail somewhat to realise the different
problems which have to be faced in a telephone system, just as many of
us whose lives are spent in wrestling with telephone problems arc ignorant
of the more or less related telegraph problems. Mr. Tyrrel refers to this
point in the current number of THE TELKGRAPH AND TELEPHONE JOURNAL.

If I may say so, I think there is perhaps some danger of tho problem of
the future method of handling telephoned written messages being regarded
from the telegraph rather than the telephone point of view, in spite of the
fact that in all the classes of messages 1 have just mentioned only telephone
apparatus is involved from tho time the message is dictated at its orginating
end to the time it is taken down as a written message for delivery or for
onward transmission by telegraph. Before embarking, therefore, on the
consideration of the telephone system which is best suited for the handling
of this traffic I would like to refer briefly to tho fundamental conditions of
the telegraph system and to compare them with those which have to bo
met when dealing with telephone traffic.

A telegram instrument (the equivalent in a telephone system of a sub-
scriber) is permanently associated with a particular line. Generally speaking
the line has apparatus permanently connected at both ends. In the case
of a line associated with a concentrator sw itch it is true that one end is capable
of being connected with the similar end of another line, and in this way bears
a resemblance to a subscriber's circuit on a telephone system. The analogy
only holds good, however, in the case of a circuit in an isolated telephone
exchange which is not linked up with other exchanges by means of junction
groups, and which is, therefore, restricted to the handling of local calls as
between one subscriber and another on the same exchange. With such a
simple system of circuits, whether equipped, with telegraph instruments or
telephone sets, it is quite a simple matter to arrange to hold over any demand
which cannot be acted upon at once ; and it will be clear that the decision
to defer a demand is arrived at without the employment of any plant which
could be utilised for other services.

CONDITIONS APPLYING TO THE TELEPHONE SYSTEM.

A local telephone system comprising more than one exchange is designed
on the assumption that the chances of any one call failing to ge through
on the first demand owing to inadequacy of line plant is negligible. Inter-
communication between the huge number of available speaking points in
an area like that of London can only be effected by the provision of groups
of junctions which are not earmarked for the service of any particular terminal
circuit but are available indiscriminately for any of the calls passing over
the route. Commercial loads and efficient service on the junctions can
only be obtained by the provision of switching and signalling conditions which
will ensure the rapid release of lines at the termination of one call and their
immediate re.employment for other services. If the Telephone Adminis-
tration did not aim at eliminating delay, the pressure and harassing staff
conditions duo to an accumulation of delayed calls, together with the public
irritation at the delays experienced, would quickly lead to an impossible
state of things.

THE DELAY PROBLEM IN CONNEXION WITH HANDLING OF TELEPHONE
MESSAGES.

I wish particularly to emphasise this fundamental difference between
the telegraph system and telephone exchange system because, as the con-
sideration of the future of telephoned messages is developed, we must in-
evitably come up against the question whether a system of allowable delay
such as can be accepted with impunity by a telegraph administration, whether
on lines working with fixed terminal sets or in conjunction with a. concen-
trator switch, can be reasonably applied in the case of a telephone system.

I think I am right in saying that the Controller of the Central Telegraph
Office, who takes a keen personal interest in all aspects of telephoned tele-
gram work, is prepared to accept the view that in all cases where a telephone
subscriber desires to dictate a written message over the telephone system,
his demand should be handled right up to the recording point on what is



JUNE, 1917.] THE TELEGRAPH AND TELEPHONE JOURNAL. 123

known as a " no delay " basis. He is, however, of the opinion that an ordinary
telegram transmitted from a Post Office by telephone should be liable to
suffer some delay in order to permit of a certain degree of staff economy
during the busy portions of the day—just as the message would be liable
to suffer delay if it were transmitted telegraphically.

• 'No DELAY" SERVICE ON ALL CAT.LS GOING DIRECT TO DELIVERY OFFICE
I take it that it is agreed by all concerned that terminal delivery offices

which are available for tho purposes of writing down and delivering tele-
phoned messages should lie provided with telephone circuits on the same
basis as subscribers, and that the chances of delay owing to engaged terminal
lines should not therefore be greater than those experienced in connexion
with subscribers' calls proper. In fact it will no doubt be agreed that the
Department would provide service 011 the lines of the ideal subscriber and
would not adopt tho course taken by so many shortsighted subscribers of
refusing to provide adequate channels for their telephone traffic. In such
circumstances the telephone service at delivery offices would on the whole
be better than that applying on the average to subscribers" circuits. If
this is agreed, we have only to consider the question of allowable delay in
connexion with such written messages as have to be passed to a central
office, such as the phonogram room in the Central Telegraph Office, for
onward transmission.

PRICSENT CONDITIONS I N CKNTRAL TF.LEGRAPH OFFICE PHONOOKAM ROOM.
At the present time the Central Telegraph Office phonogram plant is

carrying under the same service conditions both subscribers' phonograms
and telegrams telephoned to and from Post Offices. At times the traffic
suffers delay. This is admitted by the Central Telegraph Office who claim,
however, that if the arrangements were such as to avoid delay it would be
necessary to employ during busy periods double or even treble the phonogram
staff at present authorised. It is on this account that Mr. Newiands, while,
as I have already said, agreeing to accept " no delay " conditions for phono-
grams from subscribers, has proposed that the treatment of telephoned
telegrams should be segregated from that of phonograms proper and should
be subject to a recognised condition of probable delay.

If it were a fact that the ratio of staff requirements between " no delay "
service and a service involving a recognised delay of moderate dimensions,
say 5 minutes were of the order of 3, or even 2 to I , it is agreed that the case
for differentiating between phonograms and telephoned telegrams might
be a strong one.

CLOSER CONSIDERATION OF THE RELATIONSHIP BETWEEN STAFF AND DELAY.
In this connexion, however, it is interesting to consider the difference

which exists between telephone service provided on a delay and on a " no
delay " basis. The trunk routes are an example of the former type. In
this country while there is recognised relationship between delay on a trunk
route and the revenue earning power of the route, such circuits are in practice
not provided on the same traffic basis as shorter lines designed to carry traffic
without appreciable delay. So far as 1 know no investigations have been
carried out by the British Administration on routes capable of providing
" no delay " conditions which would be sufficient to enable us to say what
circuits we could actually save by recognising delays of various periods
instead of adhering to " no delay " conditions. Other telephone adminis-
trations, however, provide long distance lines on the same basic principles
as short distance lines, and it is possible to obtain from their standards a
direct comparison between the number of channels required for the disposal
of traffic on a " no delay " basis and the number required for the disposal
of the same amount of traffic on a recognised average delay of 5. 10 or 15
minutes. Under the American Telephone and Telegraph Company's practice
the conversion of a service suffering from a recognised average delay of
10 minutes to a " no delay " service would involve an increase in the number
of channels available for the traffic of 41 per cent. To convert an average
delay of 5 minutes to a " no delay " service the increase would be 12.5 per
cent. only. It is a well-known feature in all telephone work that once the
traffic gets out of hand the difficulties arising from that condition are altogether
out of proportion to the additional staff required to eliminate the trouble.
I cannot help feeling that this feature has not been, fully taken into account
by our telegraph friends in estimating the proportionate staff increase that
would be involved in eliminating delay in the phonogram room ; but I should
be glad to hear the views of any Central Telegraph Office officers present
on this point.

DETAILS OF PRESENT TRAFFIC.
An analysis has been made of the traffic outgoing to the Central Telegraph

Office from all the London exchanges. This now amounts to about 550 calls
in the busy hour. The proportion of telephone telegram work fluctuates
somewhat, but it is generally approximately half the total traffic. The
junction holding time appears to have gone up considerably during the past
year or so. The average is about 4.6 minutes as compared with the 3.6
obtained from an earlier record. The increase in the number of telegraph
offices disposing of their work by telephone and the tendency of some of
those offices to retain connexion for the passage of a series of telegram* will
naturally tend to keep the average holding time at a much higher level than
that which obtained under pre-war conditions. It is perhaps worth pointing
out that even if there is no increase in the number of transactions handled,
an increase in the holding time per transaction from 3.6 to 4.6 minutes would
necessitate an increase in the number of channels handling the traffic of
28 per cent. This is a point which must be taken fully into account when
dealing with tbe phonogram staff question,

EFFECT OP ACCEPTED DELAY ON TELEPHONE SWITCHING CONDITIONS.
If a recognised delay system were introduced it would be quite impossible

to throw the burden of the " delay " upon the calling Post Offices, leaving
them to repeat their demands and take their chance of getting a connexion
to a vacant recording operator at the Central Telegraph Office. It would
be necessary to institute some intermediate switching point, as an alternative
to the present distribution board in the Central Telegraph Office, at which
when it was not possible to connect a call on demand, it would be possible
to speak to the calling Post Office, get that Post Office to wait for a short
period if it were expected that a connexion could be given shortly or to note
the call, if a longer delay seemed probable, and reverse tho connexions when
the phonogram room was in a position to deal with it. A system of this
sort could be developed, and I will deal further with the question later, but
obviously the switching arrangements would have to be adequately and
efficiently staffed. While it is difficult to gauge exactly what staff would
be necessary for this work it is clear that there would be a distinct set-off
against any saving in recording staff.

The position of the Post Office official despatching a message from a
Post Office should also be taken into account. It is surely better that that,
officer, who may be required to attend to a miscellaneous variety of public
duties, should be able to dispose of any message quickly and to avoid the
constant necessity of having to hold on to the telephone for extended periods
while waiting for a recorder to take down a message.

After considering all the points in favour of a system of accepted delay
from the Central Telegraph Office point of view, 1 cannot help arriving at
the conclusion that the desirability of regarding phonogram plant as an
integral portion of the telephone system and of staffing it on such a basis
as to ensure the elimination of any appreciable delay, is in the best interests
of the Administration as a whole.

METHOD OF HANDLING INCOMING WORK ON " No DELAY " BASIS.
When once a recording operator in the phonogram room has become

associated with a particular calling line she can undertake no other duties
until the caller has been disposed of. The overlapping work which is possible
on ordinary telephone operating positions and on information desk services
in many cases, cannot be applied. It is clear from this that the amount of
plant required at each recording position is very small. This plant can only
be kept at a minimum if some switching point exists at which it is the function
of a particular operator to connect the calling line to a vacant phonogram
recorder.

Suggestions have been made for the elimination of this switching point
and the setting up of conditions which would permit a recording operator
to accept a call direct from any calling line in the system, or at any rate
from any one of a group of such calling lines. If it were to be possible for
every recording telephonist to answer any incoming call, the answering
equipment would have to be of considerable magnitude. There are at present
.157 junctions incoming to the London Phonogram Room, and if these were
rendered directly accessible to each phonogram recorder, even on the basis
of one calling equipment per three recorders, each calling equipment would
have to be ancillaried about 25 times, with consequent waste of plant,
wiring, current consumption, &c. This wastage is emphasised by the fact
that in the nature of things the ratio of lines in simultaneous occupation
to the total incoming lines is not high, and this ratio decreases as the number
of junction routes arising out of an extensive system increases.

It must be admitted that in the case of a small phonogram service,
involving up to say ten recording operators, an ancillary system providing
direct access to all recording operators is attractive. It might be argued
that there would be a case for providing for the larger phonogram conditions
by supplying an installation with a number of small ancillary groups, each
having its particular calling circuits allotted to it. It must, however, be
remembered that traffic varies in intensity over the different portions of a
system of this description, and that staff economy could only be ensured
if the whole of the incoming staff could deal with the traffic fluctuations
as a whole. If the scheme of supplying a number of small ancillary groups
were adopted, there is 110 doubt that, with the fluctuations that take place,
times would arise when units of the ancillary system which were fully staffed
would be unable to cope with traffic rushes, while, owing to the inelasticity
of the system, other units which were not so busy would be unable to assist.
It is considered that with any system of ancillary working for phonogram
traffic it would most probably be necessary to provide specially for overflow
work from any group by means of simple circuits terminating in head sets
or pedestal sets, and that in any case with such a system the plant provision
would be very costly.

It is felt that the case for the use of an ancillary system is not convincing,
and that we should rely either on manual distribution of work to the recorders
somewhat on the lines of the existing system, or on the substitution of dis-
tribution by means of automatic switches for manual distribution.

.*'
MANUAL DISTRIBUTION.

The essential features which must be provided for if the phonogram system
is to be thoroughly efficient are :—

1. Good transmission over all circuits.
2. Efficient junction working to the phonogram room.
3. The protection of any junction to phonograms from use by an

outgoing operator unless that junction is disengaged at the
phonogram room and in a position to receive an incoming call.

4. The prompt connexion of an incoming call to a disengaged recording
operator.

5. The prompt clearance of junctions at the termination of transactions,
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6. The elimination of any chance of a recording operator being con-
nected for a fresh transaction before she has completed the earlier
transaction.

7. An efficient means of attracting the attention of the recording
operator.

8. The provision of circuit conditions which will prevent the recording
operator from leaving circuit after she has been connected for
a call until she gives a definite clearing signal to the distributing
point.

9. Adequate supervision.
10. Regular observation of work and tabulation of results both quanti-

tative and qualitative.
I am aware that the case for insisting that at the termination of a phono-

gram transaction the recording operator shall promptly clear her stall, has
already been fairly fully dealt with in discussions on the phonogram service,
and I know that telegraph officials are strongly of the opinion that the phono-
gram recorder should be allowed a certain amount of time at the termination
of a transaction for the clerical work which she is called upon to perform.
•The final decision as to the necessity or otherwise for this is such a vital feature
in the consideration of the ideal equipment, that I fear the point must again
be referred to here. The sequence of events at the termination of a phono-
gram transaction has to be very clearly kept in mind. When a calling
subscriber finishes dictating his phonogram he hangs up his receiver and
clears to his local " A " operator. If the phonogram operator clears prac-
tically simultaneously, the controlling " A" operator receives a double
" clear," takes down the connexions and there is no trouble. If the phono-
gram operator fails to clear, the controlling " A " operator gets a single
lamp supervisory. Under her instructions she waits for 10 seconds, then
enters circuits and inquires if the caller has finished. She may or may not
receive a reply from the phonogram operator. In many cases it appears
that this operator cuts herself out of circuit as she is able to with her existing
installation, especially when using a pedestal set, and does not hear the
challenge, although her stall is still connected to the incoming junction used
for the transaction. The " A " operator, if told by the stall operator that
the connexion is not finished with, is in a quandary, because so far as her
originating subscriber is concerned the transaction is ended, and there should
be no necessity to ring him back. If she gets no reply to her challenge she
takes down connexions in accordance with her telephone instructions, and
under the present circuit conditions the junction which she so releases is
rendered immediately available for another call. Any operator in the
originating exchange may make immediate connexion to that junction for
a further transaction, and the fresh caller will, in such circumstances, be
connected straight through to the recording point at which the operator will
either be still engaged on the previous transaction or have just given a clearing
signal to the distribution board, which would cause the distribution operator
to take down the connexion and would leave the caller stranded on the calling
line without giving any signal to the phonogram distribution board to indicate
that he was without service.

If after the fullest consideration, it is still deemed necessary to allow
the phonogram recorder power to retain her stall after the caller with whom
she has been in communication has cleared his line, then it is essential, if
efficient working is to be ensured, to provide the recorder with some means
of notifying the distribution point that the calling junction can be freed,
but that the stall must be held. This would imply that she would have to
be in a position to give a further signal when her stall became available for
the next transaction. This complication of the signalling system would
naturally involve a considerable amount of engineering work and would
render the operations at the distribution point more difficult.

AUTOMATIC DISTRIBUTION.
An alternative to manual distribution would be the use of automatic

selector switches. A scheme for the use of such switches in connexion with
the distribution of demands to recording telephonists in the London Trunk
Exchange was considered some time ago and adopted. The scheme in question
proposes the use of Siemens' pre-selector switches, which, by means of second
pre-selectors, will have access to all the recording telephonists in the exchange.
The first pre-selector will be started by the insertion of the " A " operator's
plug at the calling exchange, and a signal will be practically simultaneously
given to the first available record telephonist. At the termination of the
transaction the record telephonist will depress a clearing key, which will
immediately release the selector switches and render the incoming record
line available for a fresh service. If the caller desires to speak to the informa-
tion desk, the recording telephonist will depress a transfer key, which will
cause the second pre-selector switch used for the connexion to her instrument
to travel on, ignore connexion to other record telephonists and effect a con-
nexion to a disengaged information circuit, at the same time freeing the
recording telephonist's line for its normal functions.

The scheme includes a system of storing waiting calls. The adoption
of this storage system is justified by the fact that the average holding time
in the case of a trunk recording telephonist is only 34 seconds, and the average
wait for second choice calls during a traffic peak will, therefore, be only
17 seconds.

It would be possible to instal a somewhat similar system for the distribu-
tion of phonograms and telephone-telegram demands from incoming junctions
to vacant phonogram recorders. In designing a suitable system the differ-
ence between the 34 seconds holding time experienced in connexion with
trunk recording transactions, and the average holding time in the phonogram
room of about 4.6 minutes would have to be borne in mind. In my opinion
it would not be a practical proposition to utilise in connexion with phonogram
work the same system of providing for the storage of one waiting call in view '

of the fact that the average waiting time would be nearly 2J minutes.
Apart from the telephone operating difficulties that such a condition would
introduce, no one would agree that a telephone caller should be kept waiting
for guch a time without any definite advice as to what was happening.

The provision of a means of guarding a stall from a further call after it
had released the calling junction could probably be made more readily on an
automatic system than on a manual system, but it would be much more open
to abuse on the part of the recording staff and a very complete system of
checking lamps woxild have to be installed and kept under frequent observation.

(To be concluded.]

ENTERTAINMENT OF WOUNDED SOLDIERS, BRISTOL.
On Saturday afternoon, March 31, the fourth entertainment to wounded

soldiers was given by the District Manager's staff, this time by the operative
staff of the local exchange. The young ladies and the " boys " were fairly
matched in numbers, and some 130 in all sat down to an excellent tea. A
capital entertainment had been arranged by Miss Nicholls who is]in'charge
of the exchange. Amongst the artists who contributed to the enjoyment
of the afternoon were Miss Dora Bubbear, Miss Talbot, Miss Ash, Mr. Wilshire,
Mr. Lionel Venn, Mr. Townsend and two of the " boys,"

The District Manager, Mr. T. A. Bates, acted as chairman, and welcomed
the guests on arrival. Amongst the visitors were the postmaster, Mr. Beaton,
Mrs. Beaton, Mrs. Bates, Mr. Townsend, secretary of the Inquiry Bureau,
with Mr. Baines, Mr. Crombie, Telephone Traffic Superintendent, Mrs. Crombie
and others. The room was tastefully decorated with spring flowers, and
from all accounts both hostesses and guests much enjoyed themselves.

DALSTON EXCHANGE STAFF CONCERT.
An evening concert was given by members of the Dalston Exchange

staff and friends on Saturday, April 21, at Aspland Hall, Chatham Place,
Hackney, to assist the Entertainment Fund for Wounded Soldiers. A good
programme was arranged which well displayed the talent of the staff. The
concert commenced at 7 p.m. with a selection of solos, duets, recitations, &c.
Next came Mrs. Jarley's waxworks, with a display of notabilities including
the " famous " Charlie Chaplin. Evidence of the huge success of this show
was forthcoming in the laughter and applause which greeted each new figure
as it was uncovered. During the interval sweets were sold for the cause,
after which the musical programme continued. Lastly came a playlet entitled
" The Betrothal," an old English love story. The quaint costumes and
dresses added much to the fine acting and the male character was played by
one of the telephonists with small loss of effect. All who took part in the
concert were well rewarded by the reception given by an enthusiasticjand
delighted audience. It is not yet certain how much the fund will
benefit but it is thought that about £10 has been realised. This sum will
held towards entertaining more wounded soldiers at an early date.

THE POST OFFICE SANATORIUM SOCIETY : SECRETARY'S
REPORT.

The secretary, in submitting his report to the fifth biennial conference
of the society, gave a brief resume of the past two years' working, supple-
mented by a statement showing, that during 1915, 2,140 new members had
been added, making a total estimated membership of 58,500. The society
had dealt with 213 claims during 1915, and 120 cases had been completed.
A percentage of 88 of satisfactory results had been obtained, which was
highly satisfactory. The average stay was 19J weeks ; the longest stay being
56J weeks on the men side and 52 weeks on the women side. The Army
medical examination had resulted in eight members being rejected for
phthisis, who were now under the society's care; whilst the number of
cases at present under treatment was 53. Despite military requirements,
the society is still able to maintain its record of granting relief without a,
waiting period.
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Although, during the present European conflict, no one is permitted to
use wireless installations, scientific investigation should still be continued.
Every wireless operator and every student will find much valuable

information in
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THE FIRST BATCH OF WOMEN TELEGRAPHISTS FOR FRANCE.

PERSONALIA. Mi

PROVINCIAL STAFF.
H A R R O W , Senior Typist and Hhoilhatut U'rifer, District

years' service to

TRAFFIC STAFF.
Alias C. S. UAH-BARD, of the Holborn. Exchange, has resigned in view

of her approaching marriage and was presented with a, tea service by the staff.
Miss A. E. Swis, of the Holborn Exchange, has resigned to be married

and was presented with a case of fish knives and forks, and several other
gifts.

Miss Al. L. BANSOX, a Telephonist of London Wall Exchange, resigned
on account of her approaching marriage and was presented with a case of
fish knives, forks and servers and a, case of tea spoons.

Miss B. ALLEN, of the Trunk Exchange, has resigned to be married
and was presented with a silver tea service and other presents by , her colleagues.

Miss B. M. Uob'i'E, of Trunk Exchange, has resigned to be married and
uas presented by her colleagues with a set of cutlery and other presents.

Miss E. Al. FOWTKK, of the Trunk Exchange, has resigned on account of
marriage and was presented with a salad bowl and servers, and other presents.

Miss E. C. M. CREED, a Woolwich Arsenal Telephonist, resigned in view
of her approaching marriage and was presented by the staff with a tea service,
biscuit barrel and a butter dish.

Miss E. F. LCJDLOW, of Paddington Exchange, has resigned to be married.
She was presented with a dinner service and aeveral other useful presents
by the staff.

Miss W. N. MARSHALL, of Holborn Exchange, has resigned on account
of her approaching marriage and was presented with an oak tray and a bread
basket.

Al . A.
Office, Gloucester, has resigned after eleven

take up other employment. She was the recipient of a gold wristlet watch
from the staff,

Aliss A. At. SHATJGETT, Senior Telephonist of the Gloucester Local
Exchange, has resigned on account of marriage. She was presented by her
colleagues with a handsome timepiece of Sheraton design, suitably inscribed.

Aliss H. P. AIiiLLiNGER, Clerical Assistant, District Alanager's Office,
Gloucester, and formerly Telephonist at the Cheltenham Exchange, has
resigned to take up other employment. She was presented by her colleagues
with an ebony manicure set.

Miss D. M. G. JAMES, Clerical Assistant of the District Manager's Office,
Gloucester, recently resigned to be married, when she was presented by
her colleagues with a silver-plated cake basket.

Alias C. S. BRINKWORTH, after tsvo and a half years' service as Temporary
Clerical Assistant in the District Alanager's Office, Gloucester, has resigned
to take up other employment. She was presented by her colleagues with
a pair of silver-plated flower vases.

Aliss A. STONE, Supervisor, Class I, Portsmouth, was presented with a
gold wristlet watch, subscribed for by the members of the telephone and
engineering staffs, on the occasion of her transfer to the Bournemouth
Exchange on March 31.

Miss I. YATES, Telephonist, Bristol, on the occasion of her resigning to
be married after nine years' service, was presented by the staff with a silver
cake basket.

Aliss O. VENN, also a Telephonist at Bristol, was presented with a tea
service on the occasion of her resigning to be married.



VI THE TELEGRAPH AND TELEPHONE JOURNAL. [JUNE, 1917.

NEW PUBLICATIONS OF

THE WIRELESS PRESS LTD.
MARCONI HOUSE, STRAND, LONDON, W.C.

THE

Year Book of Wireless Telegraphy
and Telephony, 1917

(FIFTH YEAR)
1,OOO Pages (with Map of World showing Wireless Stations),

Price 3/6.
Postage ("United Kingdom, 6d. Abroad, 1/4.)

The only reference work on this subject.

Elementary Principles of Wireless
Telegraphy.

Price 2/-.

PART II.

By R. D. BANQAY.
Post free 2/3.

SHORT SUMMARY OF CONTENTS :

Curve Diagrams and their Use ; The Theory of the
Dynamo ; The Theory of the Transformer ; Resonance ;
Resonance in Low Frequency Circuits ; Spark Dischargers ;
THE OSCILLATION VALVE as a Receiver, as
a Magnifier, and as a Transmitter ; Reception of

Continuous Waves.
A limited number of both Part I. and Part II. are being bound

in one volume and may be obtained.
Price 3/6, or post free 3/10.

For Buy

ELECTRICITY
and read it carefully.

It contains important serials of
direct interest to all employees
in the Engineering branch of the
P.O. Telegraphs and Telephones.

EVERY PRIDHY,
OF ALL BOOKSTALLS AND NEWSAGENTS.

Publishers:

S. RENTELL & CO.,
36, MAIDEN LANE, STRAND, LONDON.

LTD.

Mental Efficiency.
Efficiency—Mental Efficiency—is no meaningless catch-phrasp.

It is the slogan of success in life to-day. Boards of Trade, Chambers
of Commerce, Efficiency Clubs everywhere, are taking up the inves-
tigation and study of the subject all over the world. Governmental
Departments are disseminating information in regard to it.

But the foundation of national efficiency rests upon the efficiency
of the individual. No matter in which direction you turn, truly
efficient men and women are getting the most out of life, for they
have learned to develop and expand their capacities for work and
play to the utmost. This hustling, work-a-day world holds no rich
prizes for those who do not organize and develop their mental resources
so a.s to make the most of what nature has endowed them with.

The average man is not worth much more than a dollar a rlay
from his shoulders down ; but from his shoulders up, there is no
limit to his value.

It you would make money in business—you must be efficient.
If you would rise to a high place in any profession—you must be
efficient. If you would win power and influence in public life—
you must be efficient. If your occupation is smothering your
ambitions and hopes—learn the principles of efficiency. This know-
ledge will bring you advancement, increased salary, more leisure to
do the big things in life.

Here are ten new books which lay bare the secrets of efficient,
triumphant manhood in plain, easily understood language —

POISE
TIMIDITY ...
COMMON SENSE
OPPORTUNITIES
CHARACTER
INFLUENCE
PRACTICALITY
PERSEVERANCE
SPEECH
PERSONALITY

How to Attain It.
How to Overcome It.
How to Exercise It.
How to Alake the Alost of The
How to Strengthen It.
How to Exert It.
How to Acquire It.
How to Develop It.
How to Use It Effectively.
How to Build It.

Master the principles of these books and you will become master
of yourself, and can mould men and circumstances to your will.

We ask you to use the Reservation .Form at once, for we cannot
promise to hold the sets which we have put aside for you after the
date shown on the Form.

Sign your name to the Form and get it into the post to-day.
Do not send any money with it. As soon as your Application is
received we will pack your volumes in a stout case and despatch
at once. After approval, you then, if you decide to keep the set,
send us a first payment of 2/6 only, and further sums of same amount
monthly until a total of 30'- is paid. If they are not satisfactory
you may return the volumes to us at our expense, and the transaction
is at an end.

COUPON for FREE INSPECTION.
To Alessrs. FUNK & WAGNALLS COA1PANY, Publishers,
Dep. T.T.J. ]34 Salisbury Square, London, E.C.

Please send me on approval for three days, carriage paid and
entirely at your own risk, a set of the MENTAL EFFICIENCY
BOOKS. If approved I will send 2/6 within 8 days and 2/6 per month
therafter till the full purchase of 30/- is paid. If I do not want the
books after inspection I will return within three days of receipt.

Name ..

Address
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BRITISH TELEGRAPH PRACTICE.

(Continued from page 114.)

IT. THF. AOCEPT.VNOF OF TKI .F .C.HAMS FROM THF. Prm.rr.
In British telegraph practice there are two ways in which telegrams

normally are accepted f rom the public. They may lie handed in over the
counter t u - they may be passed over a subscriber's telephone c i rcui t . Until
i j i n t e recently t h f handing in of telegrams over the counter \ \as the general
method, corresponding to American practice, which describes the process us

fil ing " a telegram, but in recent years there has been a steady development
i ' f using lelepbone circuits fm- the purpose «uil th i s development has been
accentuated d u r i n g the war largely a,s a result of the difficulty in obtaining
Ihe services of office, boys for the conveyance of the telegrams. This
method 1ms the advantage of being available so long as the office
where the telegram is accepted by telephone, usually a central office,
is open, so that the subscriber is not bound by the hours of attendance
of his local telegraph office. Exceptionally, telegrams may be deposited
in post letter boxes, subject to being properly prepaid, or they may
lie handed to a rural postman, or To a telegraph messenger. Korms
are provided f o r - writing the telegrams, but the public is not bound to
use them, and arrangements are made so tha.t telegrams mav be accepted
if wr i t t en on ordinary paper. Permission is given, under cer ta in conditions,
i n persons lo have the i r own forms specially printed, in order that they may
provide for special devices, sueh as duplicate or even triplicate copies. The
Post Office issues specially embossed forms with medallions to represent the
charges and with a provision for duplication. Different forms are used for
originated telegrams according to their destination, whether British, European,
Extra-European, Xorth American, or according to their nature, whether
press, or ordinary, or deferred, or '" week-end/' The British system, like
the American, is more separated in character from the international system
than the iKreuch or Overman systems, and this is indicated by the forms on
which the public write their messages.

The characteristic British system of accounting for charges is by means
of adhesive postal labels or stamps affixed to the forms. This was intro-
duced at the time of the transfer in 1870. For a few years a separate tele-
graph label was used iu order that the telegraph revenue might be more easily
estimated as separate from other aspects of the Post Office revenue. This
system of using a separate telegraph label had a somewhat chequered history,
but in the end it became clear that the separate revenue could be estimated
from an examination of the originating forms even if the charges were
accounted by generic labels available for postal, telegraph and inland revenue
purposes. The history of the separate telegraph label was not very different
from the history of the special label for receipt stamp purposes. The only
(•heck OH dishonesty in the case of telegrams accepted over the telegraph
counter lies in the regulation that the public themselves must affix the stamps,
the presumption being that the official cannot remove those stamps without
leaving signs on the originating form that they have been removed. In
practical working this seems to be quite a satisfactory check : certainly it
it is less costly and cumbrous than any system of receipts given to the public.
It has the advantage of being a permanent evidence of the payment of the
money so long as the forms are in being. Receipts for the amount paid may
be obtained by the public on payment of a penny fee. There are signs,
at the moment, of the production of small machines which will stamp the
telegram form and a check sheet with the chargeable amount. These
instruments are being developed in America and they may afford an
improvement upon the English gummed label system.

The most striking change in the method of payment for telegrams was
in 1885 at the introduction of the sixpenny tariff. Before that time the
name and address of the sender and the name and address of the addressee
were telegraphed free of charge. After that time all words were charged for
except the office of origin, and the time at which the telegram was handed
in. This followed the Continental but not the American precedent and
had a natural consequence. The name of the sender came to be placed
at the end of the message in the form of a signature instead of at the beginning.
Other changes in respect of the acceptance of inland telegrams lay principally
in the allowance of five figures or cipher letters for a word, and in the arrange-
ment wherein indica t ive words such as " reply paid " were telegraphed free
of charge, as showing thai the reply telegram has been prepaid. This last
arrangement was the result of a process of evolution. If the prepayment
of a reply is ind ica ted only in the instructions to the service and is not included
in the actual message and therefore in the number of words, there is a danger
of omission in transit. To telegraph it as part of the address is a safeguard
against omission and also relieves the sender from the necessity of paying
for the intimation that the reply may be despatched free of charge to the
recipient of the telegram.

This method of charging for the addresses naturally gave a stimulus to
the system of abbreviated registered addresses. Of these there are 80,000
in London at the present t ime . The charge is otic guinea per annum and
t h i s includes the charge for the registration of special instructions for the
delivery of telegrams to alternative addresses including the variation of these
special ins t ruct ions f rom t ime to t ime. The question of the desirability of
registered abbreviated addresses is open to discussion ; they are still looked
upon w i t h d is favour in the Fitited States for inland telegrams, where a
system is in force of allowing a certain number of words for tile address, any
excess being charged. Probably their use has been a li t t le strengthened
in .England'"by the introduction, a tew years ago. of telephone addresses,
wherebv a telegram may be addressed to a subscriber by his exchange and
telephone number, an address but little longer than the registered abbreviated
address, and carrying with it a tacit instruction that the message must be
telephoned to the addressee. In London, owing to the enormous work
entailed in consulting huge lists of abbreviated addresses before telegrams
can be circulated to the appropriate delivering office, a system has been
introduced whereby the delivering office can be indicated by an " indicator "
word. This involves the telegraphing of three instead of two words for each
arbitrary address, but the indicator word is telegraphed free of charge. It
has the advantage in point of rapidity of transit that the distributing official
can see at a glance to which delivery office the message should be circulated.
The question of porterage, that is. of a charge for delivery from a telegraph
office to a distance more or less remote will be discussed in the chapter dealing
with the delivery of telegrams, but it is necessary to say at this point that
the accepting officer must have some indication, before levying the charge
for the telegram, whether or not an additional impost should be made for
conveying the message beyond the limits of free delivery. This is provided
by a list in the Post Office Guide which shows the distance of places not
provided with a telegraph office, from the nearest telegraph office where
delivery facilities are available. Consequently, it is the primary duty of the
accepting official to ensure that the name of the destination in each telegram
which he accepts is a telegraph office, that it is open for business at the time
at which the telegram will probably reach it, and that if an additional impost
is necessary to provide for delivery either by physical or other means it
should either be paid or the subsequent payment should be guaranteed.

The fundamental presumption is that all telegrams are paid for iu cash.
To prevent inconvenience in paying for large numbers of telegrams day by
day by means of separate charges, arrangements are sometimes made for
what is called a Merchant's Deposit Account. In these eases the Post Office
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holds a sufficient sum to pay for the telegrams. Its officials attach the, appro-
priate postage stamps or labels to each telegram and debit the amount against'
t h e deposit account. A small fee is levied by \vay of interest 011 the deposit
account for the facility which is thus given.

The next duty of the accepting official is to time the message, with great
precision, at the moment it is formally accepted from the public. This time

-which bears the technical name of " code time " from the fact that it is
telegraphed forward in a code of letters—appears on all the forms of the
telegram at every stage in its progress. " Code " was in its origin an ingenious
method of abbreviating the telegraphic symbols, as the Morse symbols for
figures are somewhat cumbrous ; the development of printing telegraphs
renders the signalling of time in " code " of somewhat restricted value.

Every telephone subscriber who has made suitable arrangements with
I he Post Office can pass his telegrams by telephone. Telegrams accepted
Irom or delivered to the public over telephone subscribers' circuits are called

phonograms. An appropriate telegraph office is chosen m each case,
and. on asking for the telegram service the subscriber is put through to that,
office. I t may be, or may not be, the head office of his district, for in some
cases it is more convenient for the Post Office to switch the subscriber through
to a comparatively distant point in order to save the necessary labour of an
additional transit of the telegram, but it is always a. centralising point.
In these cases care is taken that in the telegram, as telegraphed and delivered.
Ihe name of the office at which the telegram should normally have been
accepted is given as the office of origin, and the name of the office at which
it IH actually written is indicated by arbitrary letters which are of no
significance to the public.

In the case of telephone subscribers the fundamental theory of cash
payments is met by a deposit account for which 110 interest charge is made.
Tho telegrams are written down, the'charges assessed, and the appropriate
amount is debited against tho deposit account, and at the end of the month
an account is rendered to the subscriber on payment of which he restores
Ins deposit to the original sum. Phonetic difficulties are met in British prac-
tice, by spelling out, difficult words and figures and by the use of li analogy.''
which means that the letters are indicated in some such wa,y as this—O for
orange. At for Mary and so forth. This system is not beyond criticism and
by some officials is considered to be inferior to the American svstem of using
the two precedent letters, thus: O MNO, Al KLAI, A XYZ"and so forth.
Where skilled persons are available at each end of the telephone circuit a
consonantal method has been adopted whereby those letters of the alphabet
which are in danger of misinterpretation are conveyed by arbitrary symbols,
so arranged as to meet the deficiencies of telephone speech. This system,
in its origin, was a military device, and it seems to be advantageous where
skilled pel-sons transmit the telegram, but it is not suitable for general
adoption to and from the public.

Press messages, which are subject to a special tariff, arc usually accepted
imder deposit conditions and are counted at a later stage. Telegrams trans-
mitting money, or withdrawing money from the Savings Bank are subject to
special regulations,and the telegraphic transmission of money to other countries
is a, facility which has grown with great rapidity and shows signs of being one
of the features of international economies in the future. The night telegraph
letter, which lias become the outstanding feature of American telegraphy,
has faced jn England the competition of a highly efficient postal service with
•A geographical area more within the compass of late collections of letters
for early morning delivery than the vast territory of the United States.
Still there, seems to be a future for the night telegraph letter, at a tariff
approximately one-sixth of the telegraph tariff.

It is not practicable with British telegraph practice, which is involved
lit the accepting stage with a, wide and increasing variety of other Post Office
functions, to estimate with precision the number of telegrams per hour' which
should be accepted by one official. In this respect the British system is
obviously at a disadvantage when compared with the system in tho Ignited
States, which provides a, telegraph service am! only a telegraph service. or
with the system on the Continent of Europe which lays emphasis on an entirely
distinct accepting point for telegrams and for no other postal work at, each
counter where there is anything approaching a. How of telegrams. Broadly
speaking 80 telegrams of ordinary difficulty per hour are not short of a full
hour's work. At places where there are abnormal conditions, such as race
meetings, stock exchanges, and at such offices as West Strand and Liverpool
Exchange a higher figure might be q noted. It is esseiit ial that at the accepting
point the telegram should be speedily handled, that there should be such
secrecy that no member of the public can read another member's telegrams,
that there should be scrupulous accuracy in counting and in. indicating the
time of acceptance, and that illegible writing, especially in the case of unusual
words, should not be passed. In a word the whole aim of telegraph counter
work should be to prevent reference back from the telegraph instrument
room, and 01100 a telegram is accepted it should be finally ready for onward
1 ransmissioii. The officer at the counter requires a wide range of knowledge.
He must be prepared to accept telegrams for any part of the world, under
conditions which differ widely and in many eases with alternative routes
and rates applicable. He must know the regulations governing money tele-
grams, application for repetitions, telegrams which entail other services such
as those .for foreign countries which are sent forward by post, deferred tele-
grams, week-end telegrams, radio telegrams, and it is not too much to say
by way of conjecture that one of the results of the, war will be to add to the
complications. For the interchange of telegraph business is of vital import-
ance to international trade, and the characteristic British system is to provide
the fullest telegraph privileges at every point. Wherever an inland telegram
is accepted, there also a telegram can be accepted for any telegraph office
in the world, under all manner of varying conditions. So that the acceptance
of telegrams is not the simple routine matter which it may seem to be ; it

s the missionary work which brings the rapid, intercommunication available
}y the vast network of the world's telegraphs to everybody's door, and in
10 country has this been carried to such an extensive, development as in the
[Jiiited Kingdom.

HI.—THE CENTKALISING OF TELEURAPH TRAFFIC.

The intensive development of the British telegraph system is evidenced
bv the fact that it provides a larger number of accepting points both in
.irban. and in rural districts than any other telegraph service. This is
Achieved largely by the method of agency by means of which accepting
points are, provided at sub-post offices and railway stations in addition to
what may be called telegraph offices. The first problem which has to lie faced
therefore after the acceptance of a telegram from the public is by what
means it shall be passed forward to the general organism.

It would at, first, seem that the invariable system would be lo have; wires
from all the accepting points to the central office in each town or area, but in
practice, seeing that », very small proportion of the ( d i a l t r a f f i c is for local
lelivery, and with the recent, increase of t a r i f f a. still smal ler proportion, i!
rtas been found desirable in a targe number of cases lo connect t o w n sub
ilfices. as well as the head offices in one t o w n direct t o head offices in another

town. For example, two offices in LlaiKlud.no are connected with Liverpool ;
two offices in Blackpool are connected with Manchester : two offices in Scar-
borough are connected with Leeds ; two offices iu Brighton and two in
Hastings are connected with London. This might seem to be wasteful in
wires, but it is found, in view of the nature of the traffic, that the saving of a
telegraph transaction at the head office of the town where the telegram is
handed in justifies this departure from a more local centralising procedure.
This policy has been emphasised with the development of the telephone,
as a telegraph instrument, since the through switching of telephone, c i r c u i t s
lo more important centres is readily provided by the telephone organism.

The smaller offices are generally equipped u ith the telephone, which is
used both for the transmission of telegrams and for use by the publ ic for
telephone communications. The load which such a circui t can carry depends
upon the ratio of the busy hour to the day's total traffic but generally speaking
the official standard of 70 units (each telegram or each telephone call being
a unit) with 14 units in the busy hour is not wide of the, mark. There arc
a number of cases where this total has been exceeded, and there have been
a number of cases where a smaller total day's traffic includes a heavier busy
hour total in the busy hour, and a single telephone circuit has been found
to bo insufficient to carry the traffic, telegraph and telephone, without undue
delay. The comparison between the telephone and Morse sounder working
is subject to a number of limiting conditions, but it seems clear that in respect
of errors the safeguards of repetition—analogical indication of letters which
are similar phonetically, or tho Army system already described—have checked
what seemed at one time to be a disadvantage on the side of the telephone.
The telephone has this great advantage that it can be switched through not
only to a larger main centre for the avoidance of telephone re-transmissions,
but also direct to smaller centres from which the telegram can be delivered.
This is subject to the various radiating lines of the telephone organism being
sufficient to permit, of prompt connexions without prejudice to the q u a l i t y
of the purely telephone .service.

Above this standard, Alurse working is usually introduced at the smal ler
offices. Alorse apparatus, unlike the telephone, is capable of being worked
either simplex (one channel), duplex (two channels, one in each direction),
or quadruplex (four channels, double, both way working). Translated into
standard loads it would seem to be broadly the case that 40 telegrams per
hour is the carrying capacity of each channel of a Alorse c i r cu i t , but this is
not the arbitrary standard, and to provide the proper qual i ty of service,
especially when the traffic is not qui te equa,! in each d i rec t ion , i t has of ten
been necessary t i > provide more channels than Ihe ban' tigures < > t traffic
would justify. More modern types of apparatus with automatic printing
on continuous tape or on separate forms arc nol used on those' lines which
centralise, the traffic. They are used on the main routes only, but it is probable
tha i the fundamental principles wh ich underlie the, high speed systems w i l l
be adapted to what may be called " local " lines.

Mechanical transmission takes Ihe place of a, telegraph transmission
in t h e case of accepting offices with a larger bu lk of t raff ic . The general
method of mechanical transmission is a pneumatic tube sometimes equipped
with a hand pump when the transit is only from a counter to a, telegraph
room in the same building, sometimes equipped with the provision of vacuum
or pressure bv an engine in the case of longer tubes, or in the case, whe.re, a,
group of tubes is required. Standards based on traffic alone are not sufficient
a.s criteria, for the provision of these devices as the cost of the arrangement
differs so widely hi different circumstances, and questions arise as to
the conditions under which streets can be cut up for laying the tubes. .In
all cases the question resolves itself into the balance of cost between the expense
of labour and human transmission at both ends of a wire and the cost, of
the physical means of conveying batches of messages, there bejng a slight
advantage 011 the side of physical transmission, in the, fuel I hat errors are
avoided except the very rare cases of mutilation or loss of a telegram form
due lo accident. These tithes vary considerably in length. The longest
are in London, from the West End offices to the, Central Telegraph Office.
The tube transit time has been much accelerated of recent years; it varies
from about two and a half to live minutes per mile.

In some cases for physical transit from the counter to telegraph instru-
ment rooms, where the telegraph instrument room is directly over the counter,
lifts have been introduced ; in a few other cases varied kinds of carriers have
been introduced whereby cages or holders are mechanically propelled.

Though the characteristic of London telegraphy is that in the main the
telegrams are centralised at the Central Telegraph Office, there is an important
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variant in the provision of the intercommunication, switch. This switch
has some of the functions of a telephone exchange, and by its means offices
within the, London area, or the closely surrounding area, are switched directly
through to each other for the direct transmission of telegrams by Alorse
sounder. Similarly, as the Central Telegraph Office is very large and con-
sists of several floors, offices within London and surrounding London are
switched through direct to the particular floor on which is placed the
instrument for the outgoing transmission of the telegram and a very appre-
ciable saving in time results.

Another variant in the method of centralising is to be found in the
Provinces where telephone subscribers are switched through for the acceptance
of telegrams to an office other than the proper head office. The most interest-
ing case of this kind is I>ough borough where tho subscribers are put through
either lo Xottingham, Derby or Leicester head office, and their outgoing
telegrams are written down a t one of those points. Another interesting
example is \VoKerhmuplon whore subscribers are, switched through to the
Birmingham heucl office, \\hcre the telegrams are wr i t ten as if they were
Accepted H! \\ olverhanjpton. The aggregate .saving of transmission i.s
considerable and similarly there is a saving in time of transit, of each telegram.

These are tbf devices of centralisation as they have been developed up
In the present and modified by war conditions, particularly by the with-
drawal of skilled Morse telegraphists for the war, but it is probable that the
British Telegraph Service, like the American Service, is on the eve of a develop-
ment which will inc.lude a considerable application of automatic trans-
mission by means of telegraph instruments of a new type. The bearings
of this development uji telegraph practice will fall to be considered later.

The question of the physical transit of written messages has hitherto
been regarded as a subsidiary aspect of telegraphy. In truth it is a, different
question. The express delivery services in England and America have
arisen from a, demand for the transmission physically not only of written
messages but of more or less ponderable articles. The Petit Uleu. system in
Paris, whereby cards are specially printed and sold for the trantimissiori of
written messages by tube, is now seen to have its shortcomings when compared
with an express messenger service. It may be that ill larger towns we shall
see a development of pneumatic tubes which will convey not only the written
message, and not only the telegram for onward transmission, but also the
item of material goods within a certain reasonable compass. The postal tube
.system in Chicago and the new Post Office tube in London are on a grander
scale, but they would seem to indicate that we are far short of the full develop-
ment, in crowded districts, of the capacities of the pneumatic tube. The
ad hoc arrangement for telegrams only would seem to take much too short
a vision of the possibilities of the demand. The centralisation of telegraph
offices in large towns, with certain bold exceptions for particular industries,
would seem to be a policy which is as inevitable as the development of large
«cale industries. It has been viewed, a little narrowly perhaps, as a telegraph
problem only. If we could so equip the, larger towns with tubes for the
local transit, of communications and what are called " small parcels," it is
probable that the conveyance of telegrams could become part of such an
arrangement, and the centralising of the traffic at the one main telegraph
office would then be based on the use of telegraphy proper for distant com-
munications, with the utmost economy in the methods of transmitting
those distant communications. Tendencies seem to be in this direction.
So that the telegraph service in a large town would be afforded by (a) a, main
telegraph office ; (b) a pneumatic system from the principal accepting points
over which telegrams might pass ; (c) telephones at the smaller accepting
points. The possibility of a, cheaper and of a more adaptable tariff to variant
needs depends primarily upon the reduction of the number of telegraph
operations for each message. Certainly the British Post Office, throughout
Us history, haH developed the use of pneumatic tubes for this purpose farther
l hail any other administration, and maybe to the British Post Office will
lull the leadership in some such wider scheme as that which here, is indicated.

COMFORTS -EOR THE 1'ORCES PROVIDED BY THE NEWCASTLE
CENTRAL EXCHANGE STAFF.

A war committee of the Newcastle Central Exchange staff was formed
shortly after the outbreak of hostilities, the object being to collect and
distribute funds, and in spite of great changes in the personnel of the
exchange staff, subscriptions have been maintained, and they have been
enabled to despatch 170 parcels to friends serving in H.M. Forces at home,
»broad and on the seas. The night telephonists and members of the engineering
ytaff attached to the exchange received the first thought, then followed the
men of the labouring class, and, up to the present, the following articles have
been sent out:—250 pairs of socks, 8,000 cigarettes, 160 writing pads, 40 Ibs.
chocolate and toffee, 100 tins oxo, 2 dozen handkerchiefs, 3 dozen tins biscuits,
•! dozen scarfs, 'A dozen pairs mitts, 2 dozen belts, 3 dozen packets boracic
powder, 150 respirators, 30 Iba. Christmas cake, 4 dozen mince pies; 167
parcels have been acknowledged, two were returned as insufficiently
addressed, leaving one only unaccounted for, which speaks volumes
for the postal organisation. Appreciative letters from recipients have been
received from time to time and credit is due to staff and committee for their
thought and work on behalf of our men on active service.

THE GERMAN POSTAL BUDGET FOR 1917.

BY W. H. GUNSTON.

OUR enemy contemporary, Matter fiir Post and Telegraphic,,
publishes the figures of one more war budget, of which we give
our readers a summary. It is not very instructive, for, as the
Blatter confesses, *' the figures must be taken cum grano sails
because no reliable picture of the actual receipts is obtainable and
in general they have been supplied from the budget figures of
1914 which, it goes without saying, have suffered many alterations
and disturbances.'' Nevertheless it presents one or two points of
interest. As in 1915 there is no provision for •• telephone purposes "
hi the Extraordinary Budget, and the capital expenditure on
"large underground telephone works"' which in 1916 was reduced
from five to two million marks is now nil.

The working costs on the telegraph .side have been reduced
by 10 million marks (3^ maintenance and 6i new construction).
On the other hand, increased costs on the postal side could not
be circumvented. Notwithstanding this a saving in the total
working costs of nearly 9 millions is effected.

As the long duration of the war rendered the economic condition
of wage-earners increasingly difficult and indeed intolerable, the
principle of creating no new posts during the war has been abandoned
as regards the middle and lower officials. 4,045 new posts were
appointed for middle officials, 3,000 for women officials, and 7,120
for lower officials at a cost of 25,850,000 marks 19.28 millions
was saved on ths auxiliary staff, so that an increased charge of
less than 7 millions (or 1.15 per cent.) remains, " a trifling matter "
says the editorial comment " in comparison to the priceless benefit
which the great host of postal officials draws from this indispensable
measure."

RECEIPTS.

Ordinary Budget

1916.
Marks.

881,288,500
(£44 064:425)

EXPENDITURE.
A.—Ordinary Budget.

Salaries, &c., headquarters ... ... 4,176,790
Salaries of oberpostdirektors, over-

seers, inspectors, and. officials
generally iu Germany arid Colonies 330,634,523

Dwelling allowances 64,982,883
Other personal expenses for assistance,

Versions, &c. 173,831.997
Working costs (maintenance of travel

ling post offices and apparatus,
payment to railway administration,
despatch of posts, maintenance of
telegraphs, &c.) 87.,273,970

Sundry expenses, travelling, rents,
office expenses 40,991,900

Building costs 3,760,000
Other expenses (payments to foreign

railway, telegraph and shipping
authorities) 37,546,608

1917.
Marks.

881,247,500
(£44,062,375)

4,178,730

353,702,842
70,983,730

.160.406,321

78,353,970

41,391,900
3,770,000

37,546,608

Receipts

743,198,671
(£37,159,933)

881,288,500

750,334,101
(£37,516,705)

881,247,500

Balance ... 138,089,829
Less capital expenditure (see (6) below) 25>413,547

Surplus ... ... 112,676,282
(£5,633,814)

130,913,399
19,285,220

111,628,179
.(£5,581,408)
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B.—Extraordinary Budget.

Telephone purposes ... ... ... — —

(b) Capital expenditure :
Extensions (new land and buildings,

&c.) ".'.. 25,413.547 19.285.220
(£1,270,677) (£964,261)

Included in this amount arc the
following telegraph and telephone
charges :—

Repayment of and interest on
capital 15,208,080 15.208,080

Large underground telephone works 2,000,000 —

(The mark has been taken at the old approximate equivalent
of twenty to the pound sterling.)

It will bs seen that the receipts are practically identical with
those for 1916, but it should be borne in mind that the product
of the special charges on postal and telegraph receipts contemplated
by the law of June 21, 1916, do not appear in the budget.

A long editorial on the budget begins as follows :—
" If, following our old custom, in considering the new Postal

Budget for 1917 we cast our eyes backwards over the past year,
duty compels us before all other things to think silently of those
who have offered their lives for us all in heroic conflict on the
bloody battlefield, and we renew upon their Manes the holy vow
to show ourselves worthy of them and to endure danger and hardship
with tough, unbending will until the high aims for which they
fell are attained. Thankfully also our feelings turn to those
who have reaped sickness and suffering on the field, or, torn away
from home and kindred, suffer the torments of imprisonment, and
we wish them early recovery and freedom. Further our sincere
greetings are due to the brave ones who are holding a wall of iron
and fire around our beloved fatherland, ready to give body and
life for their brothers and for Germany's welfare and victory.
All of them, in the East and West, North and South, on the ocean
and in the air should know, and it should strengthen them anew
to know, that we hold stoutly by them and keep true comradeship.
Nor must we forget those who have kept the postal flag flying in
the homeland, doing their best that the good name of the German
post, the best in the world, shall remain unstained. The longer
the furies of war wield their scourges over the country the more
responsible and the more difficult becomes the task for the officials
at home. The old, accustomed lines of the peace-service are long
since forsaken ; the mail van rumbles over inaccessible roads.
The notable lack of trained staff, the eternal variations of traffic,
the altered tariff conditions, and the quantity of new rules following
on each other's heels, the heavy loading of means of transport,
the insufficiency of room, the huge arrangements for military
news service—especially on telegraph and telephone lines—the
unconscionably swollen field post traffic, the increase of working
costs, the scarcity of raw material; all this has placed before our
fellow-officials, both administrative and operative, a gigantic number
of now problems, to overcome which required the highest application
of all mental and bodily powers. Hard work has been performed
at home day and night, without peace or rest. Everyone is striving
to serve the great Whole, without consideration for his own ego,
his comfort, his health or his recreation. New problems arose and
were solved to the best of our power. That has repeatedly been
recognised in Parliament and Press. And if we draw attention
to it to day it is not from love of self-praise but from feelings of
pride in the spirit which imbues our postal officials, sound at heart,
active, willing in spirit in spits of all. In spite of economic pressure,
which has oppressed them for half a generation, in spite of the
sad conditions which spoil the bloom of their manly years, in
spite of the bitterness which the ever-postpont d and hesitating
policy with regard to remuneration has necessarily aroused and
must arouse. The various and justifiable expectations to be
made equal to other higher officials in the Empire and in Prussia,
still not fulfilled, from a hard touchstone for their thoughts and
feelings. But the German virtue of the Categoric Imperative
has not failed them a single moment; truly and willingly each one

in his place gives his All—in the field and at home, with the sword
and with the pen. And that is our pride ! "

The editorial, as usual, is chiefly concerned with the burning
questions of staff promotions and gradings. It goes on to say
that the wishes of officials are advanced a step towards their goal
by the increase of posts for vice-directors by 325, increasing them
from 240 to 565 by withdrawing 175 inspectors' posts. This is
hailed as "a small plaster on a deep wound." A radical cure, it
is said, would be obtained only by a grading throughout for all
higher officials of 3,000 to 7,200 marks (£150 to £360) in steps of
600 marks (£30). The creation of new posts for the middle and
lower staff before referred to, does not of course affect the grievance
of the higher staff, in whose interests Blatter fiir Post und Telegraphie
is published.

It is interesting to note that as a patriotic protest against the
use of the foreign word Etat for budget, the Blatter adopts the
heading '' Posthaushalt " which may be Englished as " Post-
housekeeping."

TELEGRAPHIC MEMORABILIA.
CITY; of London telegraphists and telephonists alike had

one of the severest tests put upon them during the recent daylight
raid by enemy aircraft. Needless to say both sets of officials
came out of the ordeal with enhanced reputations for coolness
and courage, and one could only have wished that the querulous
correspondent of Municipal Engineering, mentioned in last month's
leader, could have been present. He—it could not have been
she—would then have had an opportunity of proving his right
to the title of " hero " ! In no case, however, could he have been
classed amongst the " nice boys " of the London Telephone
Service !

I have just finished reading a report of the last meeting of
the Circle of Scientific, Technical and Trade Journalists, which
included a discussion on " Women in Industry," arid a very
interesting report it proved to be.

Mr. G. H. Baillie, Chief Technical Adjudicator to one of the
M.O.M. sections, eulogised the excellent work done by women
and the variety of operations women could now perform. He
dilated on the readiness with which the " weaker " sex had reached
high skill in many a department hitherto closed to them, acquiring
in a few months that dexterity which Avould normally have taken
years for a man to obtain. This eulogy he somewhat modified
by directing attention to the greater care now expended on the
training of women as against that upon the ordinary male apprentice,
who was less specialised, expected to know all the sub-divisions
of his trade and was often left to discover correct methods for
himself.

Miss Anderson, H.M. Chief Lady Inspector of Factories,
warned her hearers that although there were few kinds of work that
women could not undertake, it was necessary to consider very
carefully what conditions in the future would be. It must not,
urged this lady, be forgotten that a woman's most important
work of all was in the home, and her duties in this respect made
it impracticable to count upon regular work from women quite
in the same way as from men. Neither was it to be too readily
assumed that the efforts made in the present emergency could
be maintained afterwards ; meantime the health and comfort of
women workers needed careful supervision.

One gentleman, well acquainted with the dangers of chemical
works, paid ready tribute to the presence of mind of women in the
most dangerous emergencies, and said that, contrary to the theories
of those who had prophesied that women would " lose their heads "
during hazardous operations and happenings, as a matter of fact
it was the women in one case who far from stampeding, themselves
promptly set about putting out a certain dangerous fire.

Miss Monkhouse, speaking on the advantages of female super-
vision for female workers, added that there seemed to be an excellent
opportunity for women of the educated class to act in this capacity.

This latter suggestion would appear to need both amplification
and explanation ; especially would one like to know this lady's
definition of " educated " for overseeing and supervisory purposes.
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SIEMENS

TELEGRAPH APPARATUS

RELAY TRANSLATION BOARD:
WITHOUT MORSE INKER;

FOR TRANSLATING TELEGRAPH CURRENTS ON
LONG LINES HAVING NO INTERMEDIATE TRAFFIC.

SIEMENS BROTHERS &, CO., LTD,, Woolwich, S.E. 18.
ESTABLISHED 1858.
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WESTON
Miniature Precision D.C. Instruments

MODEL 279 BATTERY TESTING VOLTMETER.

1 he instrument is. titled with a Detachable Spike
Termina l and Flexible Lead wi th Spike T e r m i n a l .

DELIVERY FROM STOCK

Weight, 11-6 oz. List Price, 49/-
WRITE FOR LIST D3

WESTON ELECTRICAL INSTRUMENT CO.
AUDREY HOUSE, ELY PLACE, HOLBORN, E.C. 1.

Telephone: 2029 HOLBORN. Telegrams & Cables: "PIVOTED, LONDON."

HART ACCUMULATOR
CO.. LTD.

Hart Storage Cells are BRITISH MADE and are
in use throughout the world for all purposes.

Many thousands of Cells in constant service for
Telephone, Telegraph and Wireless Installations.

SPECIAL TYPES of HIGH DISCHARGE CELLS
FOR TELEPHONE EXCHANGES.

PRICE LIST ON APPLICATION.

STRATFORD, LONDON, ENG.

DRY CORE

TELEPHONE
CABLES.

Electrical Plant of every description
for Power, Lighting, and Wireless

Installations.

JOHNSON & PHILLIPS L^
CHflRLTON, LONDON, S.E.

ESTABLISHED 1875.
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Does she intend mere academic qualifications ? If so, then, not
only would the mere possession of lettered knowledge fail, of itself,
to render either man or woman capable of supsrvising, but the
laying down of this as a principle would involve the total shutting
out from all higher posts of some of the most worthy members
of the female rank and rile. .It would, create an a.ristocraey totally
alien to the spirit of the age and it would certainly fa i l to suit the
Government Services, hut perhaps one has misunderstood.

1 have l i s tened , for the most part dumbly, to the expression of
'.I, very fair amount of semi official " disgust " regarding those bodies
of Government telegraphists who were incl ined to criticise the
terms upon which their female colleagues are employed abroad on
military work.

To thoroughly understand that tendency one must study the
psychology of the present stressful period, firstly as it afhcts the
general body of workers throughout the land, and secondly as it
more particularly affects the special class of operators above
mentioned.

That there is general unrest throughout the country , sweeping
and in some cases doubtlessly unjust criticism of men and organisa-
tions is an undeniable fact, and so acute is the phenomenon as to
demand very special G o v e r n m e n t a l i nqu i ry by a n u m b e r of
Committees.

That this unrest has anything within it of the nature of dis-
loyalty to the cause for which the nation is fighting, any wavering
as to the necessity for pressing forward to the goal of a Living
Peace for the world, can be emphatically and truly denied. It was,
however, not to be supposed but that the sensitive, highly-strung
telegraphists, with their inside knowledge of something at least
of the seamy side of commercial, war time speculation, proof of
which at t imes passes through their hands, would readily respond
to the murmurs against profi teering in the outside world and
prove addi t ional ly prone to the lure of cr i t ic ism which, rightly
understood, is s imply impatience wi th seeming injustice.it ' at times
this translates itself into adverse comments on some of their best
friends.

The telegraphist lias a psychology all his own. His very
occupation has never yet acted as a sedative, but his loyalty to
the Service and his or her jealousy for its efficiency is known to be
beyond all cavil by those who have been brought up with and
understand this really lovable genus whose faults are often born
of an over generous sympathy, and are the faults of his very virtues.

Perhaps the closing words of the chairman of the Buxton
Conference best voice the real spirit at the heart of those who
represent the idealists of the Service, " that there may be no waste
of life, that men may stand up before men. that women may love
and care for men as their pride and for their children as God intended,
and that children may enjoy young life without the shadow of a
tragic future upon them.''

With sentiments such as these no one can quarrel. The
tragedy centres on the fact that. from causes into which I have no
authority to enter here, grim MISTRUST stands between the
higher and lower branches of our Service, and with that spectre
as interpreter, misunderstanding grows into greater misunder-
standing, and men and women who should be bound up in one
great guild of State Service are kept wide apart to continue their
unjust thoughts and to attribute unworthy motives to one another.

The hint given in these columns, many months ago now,
regarding the possibilities of the aerial post forming a very formidable
rival to international telegraphy of the future has recently received
interesting confirmation by the trip of British aircraft to Rome.
H an aerial post between London and the Italian capital, then
an extension to the chief city of our own Indian Empire is likely
to prove no mere dream of post-war development but a very real
rival to the future of long distance telegraphy.

Writing of international telegraphy reminds one that whatever
may be the truth regarding the proportion of " unnecessary '
telegrams exchanged between places in the United Kingdom, the
proportion that merely social traffic of an avoidable character
bears to the bulk of telegrams passing over the international lines
may at the present moment safely be considered as negligible.

' Very little indeed of the present traffic that passes to and

from the Continent but hears some vital relation to the present
world struggle, and in this I would include the Press telegrams.

It does not appear to strike many folks that Press telegrams
of a certain type, and even those passing to neutral countries, are
part and parcel of the Information organisation of this country
and t h e i r Allies, an arm of war service which Germany has not
failed to foster and which Great Britain cannot afford to neglect.

It can most definitely be stated that this latter view is thai
of c e r t a i n senior offices of the Civil Service which have not a little
to say regai-ding the conduct of the war and which certainly should
Ite iu a position to decide on vital matters of this type.

Let it be hoped that we in the Telegraph Service,together with
so many of our countrymen, are leaving that insular view point,
coarsely hut significantly expressed by the man in the street, that
" It doesn't matter what the foreigner thinks."

The writer is unfortunately placed in so far that any high
value placed upon telegraphy the range of which stretches out
beyond these islands is, somewhat naturally psrhaps, looked upon as
biased judgment, and possibly even as an attempt to boost one's
job. Anonymity would have served the cause better probably ;
nevertheless 1 hope for t ha t , charity which has rarely been denied
me by the Telegraph Service and venture once more to press the
importance of inter-continental communications and the special
knowledge born only of years of experience needed to conduct this
arm of the Service efficiently. I would claim 110 sp3cial praise
for those of us who have been so closely associated with this
particular branch for many years. It is one's simple duty to know
one's job thoroughly and intimately. If one does not. then
" drumming-out would not be to sharp a sentence. The feeding
and the coaxing of long and difficult lines with piles of urgent
d ip loma t i c traff ic of varying importance governed, by cumulat ive
secretarial instructions, and the varied methods of treatment
al lowable bv half a do/en allied legations and- headquarter staffs,
is not a matter that can be treated as a glorified coffee-mill, but
demands supervision not so much of staff as of traffic. Outside
the Cable companies there are very very few even of the most
competent administrators of the British Post Office who yet realise
the fact that even the matter of annual revenue does not represent
the complete value to the Empire of these thin lines that stretch
out under our seas. One fears thf>t even the war has not yet
driven home the lesson to some minds, and the writer somewhat
wearily feels a minor Dante as he wails out his sad complaint :

" But if Cassandra-like amidst the din of conflic
Xone will hear, or hearing heed this voice from out the wilderness.
The. sin be theirs, and miiip own feelings he my meed
The only guerdon 1 have ever known.''

1 would not. however, ask my most credulous and sympathetic
friends to believe in the too personal application of the final line !

J. J. T.

TELEGRAPH APPARATUS.—AN INTRODUCTION
TO THE STUDY OF TELEGRAPHY.

BY A. SIBETT.

((\tnthnted from page 1 IS.)

THK next instrument to consider is the .sounder. The principle
is based on the electro-magnetic effects of a current. As you are
aware, an electro-magnet is formed by passing a current through
a wire which has been wound round an iron core formed of solid
iron or of a bundle of iron wires. If this iron is sufficiently soft
it will only remain magnetised so long as the current is passing-
round it. Now consider the sketch lig. 22. If a current is sent
through the coil the armature " a " will be attracted and held down
so long as the current flows. When the current ceases the armature
will be released and the lever " c " will respond to the pull of the
spring '' S " and return to the stop " e '' If we introduce a single
tapper into the circuit we have the means of sending and ceasing
the current at will, and can so send the dots and dashes of the
Morse code. The dot is formed by pressing the key down and
immediately releasing it, and the dash is made by holding the
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key down for the space of t ime taken to maVe abo.it three dots.
The lover on striking " d " begins the signal and on striking " e "
ends the signal. There is only one tapper or key necessary.

Fui. 2-2.

The working current required is 80 to 100 milliamperes. It
is possible to transmit from 50 to 60 messages per hour over a
single Morse sounder circuit, according to the degree of skill of
the telegraphists at both offices.

Record ing Instruments.
Fig.23 is an illustration of the first standardised Morse instrument.

The radical principle is exactly the same as that of the sounder.

FIG. 23.

which has already been described. The recording arrangement is
purely mechanical. Clockwork draws a paper tape between friction
rollers " A.B," Fig. 24. There is a groove cut in the upper roller
and beneath this groove is a steel style '' s " fixed in the end of
the lever " h " carrying the armature. When the coils attract

Fie;. 24.

the armature, the style is brought into sharp contact with the paper
and the dots and dashes are embossed on the tape. The reading
of the signals was found to be so trying to the eyes that the instru-
ment was soon supplanted by the more modern form of recorder,
viz., the inkwriter.

The first form of instrument of this description is represented
in Fig. 25. It was invented by Thomas John, an Austrian engineer,
in 1854. The main object which he had in view was to reduce
as far as possible the force which was required to drive the style
against the paper before the marks could be distinctly recorded
in the embosser. He succeeded in doing this by substituting,
in place of the style, a small metallic disc " M " which was kept
constantly revolving in an inking fluid. The disc was pressed

against the paper at " S " as it passed before the projection making
a distinct ink-mark instead of a mere depression every time a
signal was received. The passage of a current through the coil
"E" caused the armature "D" to be attracted and the rod
" A h :" to rise and move the angular lever " h 1 M " in the direction
of " S " at " M."

All the ink-writers which have been brought out since 1854

Fie. 26.

have been simple modifications of this idea, and the most perfect
instrument which is now in use is only a mechanical improve-
ment upon John's original principle. Fig. 26 shows the latest form
of inkwriter. The tape is neatly coiled in a drawer in the base
of the instrument. The current from the sending station passes
through the coils " E " causing the electro-magnet to attract the
armature " f." As that is attracted the wheel " I " is pressed
up against the tape as it passes above it. The wheel " I " is made
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to revoh c by the clockwork which also propels the tape between
the rollers, and its lower half dips in a reservoir containing a thick
specially prepared quick drying ink. The paper is slightly
absorbent and the marks do not smudge.

The movement of the lever " f " is regulated by the two thumb-
screws " A and B," and the height of the electro-magnet " E "
can be adjusted by the screw " D " The screw " C " governs
the tension on the spring '' S."

The working current required is .15 to 20 milliamperes and
the working rate is about 45 telegrams per hour.

Automatic Telegraph//.
The majority of the different kinds of apparatus I have dealt

with are manipulated by hand. In the A.B.C. and needle systems

Fto. 27.

little skill is needed to v, ork the sending portion of the instruments,
but in the other systems skill, practice and endurance are required
to keep up the constant sub-division of time into dots and dashes.
The operators naturally tire after hours of continuous w orking, and
it will be understood that there is a limit to the speed at which
the hand can work the key of the Morse instrument. The maximum
use of the Morse system cannot be reached by hand but signals can
be made to follow each other on the simple Morse apparatus far
quicker than clerks can signal or even write. The muscular
7iiotion of the wrist and the directive action of the mind have their
limits both as regards speed and endurance. If the sending clerk
be replaced by a suitable machine, working with precision and
regularity, not only can it attain, but far exceed the highest speed
the ordinary Morse printer or sounder is capable of. Hence,

efforts were made to replace the hand-worked key by some mechani-
cal contrivance which would not only remove the defect inherent
to manual labour, but would secure precision in the formation
of the characters, accuracy in the despatch of the messages and
speed in transmission. '' Bain," already referred to, in the year
1846 was the first to propose this. He punched broad dots and
dashes in paper ribbon which was drawn with uniform velocity
over a metal roller and beneath styles or brushes of wire which
thus replaced the key, for, whenever a hole occurred in the tape
a current was sent by the brushes coming in contact with the
roller beneath. The recording instrument was his chemical marker.
The speed at which messages were transmitted at experimental
trials was enormous; 400 messages per hour were easily sent,
but when, to defects in the machinery, were added the disturbances

on the line from causes which were then unknown, it failed to
commend itself. Perhaps the real reason for it not being per-
severed with was that it was really not wanted, bat when the
telegraphic business increased so enormously that extra wires were
needed in every direction, apparatus which increased the capacity
of the wires by sending through them a greater number of messages
in a given time became a necessity, and attention was again
turned to automatic telegraphy.

Wheatstone's system of automatic telegraphy is that which
is generally used in England. Other systems are being experi-
mented with at a few of the larger post offices.

The Wheatstoiie automatic telegraph equipment consists of
three principal parts, viz., the perforator for punching the holes
in the tape at the sending station, the transmitter, or sending
instrument, and the receiver. The perforator, Fig. 27, consists
of three levers or keys, five punches and a groove, and a feed
arrangement to move forward the paper as it is piinched.'§The
paper is white and is dressed v. ith olive oil when made. a,.b.c.,
Fig. 27. show the keys which, on being depressed, punch holes
in the paper. Key " a " causes three holes in one vertical line
to be punched—Fig. 28. Key " b " causes one hole to be punched
in the iriddle of the tape, and key '' c " causes four holes to be
punched—one above, two in the middle, and one below, " a "
corresponds to the dot. " b " the space, and " c " the dash. Tne
holes in the centre of the paper are smaller than the others. They
admit the teeth of a little star wheel which rotates whenever one
of the keys is depressed, and thus moves the paper forward a certain
distance for each depression of either key. The tape is coiled
on a drum in the box behind the punch. The drum is capable of
rotation as the punches are depressed and the paper is drawn forward.
The keys are usually depressed by means of two iron punches padded
with rubber and held one in each hand. Where there is con-
siderable work, perforators, operated by means of a typewriter
keyboard with electrically or pneumatically worked punches are
in use. By this means the labour of punching is reduced, and
several ribbons can be punched at one time. This is an advantage
when the message, (if a Press message) has to be sent to a number
of stations on different lines simultaneously.

(To be concluded).

EXTERTAIXMENT TO WOUNDED SOLDIERS IN DUNDEE WAR
HOSPITAL.

On .May 26 the operators of tho Dundee Exchange, together with the
staff of the District Manager's Office, entertained the wounded soldiers of
the local War Hospital to a few hours' excellent enjoyment. The District
Manager, 'Mr. W. Brown, occupied the chair. He was supported by
Mr. Mackenzie, Traffic Superintendent, and Mr. Cawoocl, Assistant Sectional
Engineer. The chairman, in a few happy remarks, explained the objoet of
the meeting, and also expressed the feelings of the staff in showing their
anxiety to emulate the example of their colleagues in other parts of the
country by entertaining the soldiers who hart suffered so much on their
country's behalf. An excellent programme was creditably carried out by
the following ladies and gentlemen :—Misses Cunningham, May Johnstone,
Novma Johnston, Mary Guild, M. (Sreeory, K. McErlain, Paterson, Matthew,
Wihvon, Inwood, Ore, Burnett and. Fleming ; Messrs. McErlain, Meikleham
and Greig.

Those of the party who did not contribute to the vocal part of the
programme were busily employed looking to the other side of the entertain-
ment, that of keeping up the supply of munitions, tobacco, cigarettes, fruits,
&c. During the interval Mr. Cawood, as representing the Engineering
Section, in a few cheery words to the wounded, expressed his pleasure at
being present at the entertainment, and explained that he hoped such enter-
tainments would be continued. Before the opening of the second part of
the programme, fruit and refreshments were handed round.

The concert was brought to a close by a vote of thanks to the chairman
and the artistes and ladies who assisted, proposed by Mr. Mackenzie and
supported by a wounded officer—an inmate of the hospital, who hoped for
a return of the party at an early date. The entertainment was voted by the
soldiers as being the best that had so far taken place.

Mr. Meikleham, Contract Manager, replied on behalf of the ladies, and
promised that efforts would be made to repeat the programme at no far
distant date. The evening's entertainment terminated with the singing
of " God Save the King." Special thanks are dxie to Miss Martin, Miss Cooper,
Miss Rea and Miss Donn, supervisors, and organisers who assisted in making
the general arrangements,
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THE UNDERTONE.
THE lady who writes from France that when she met " a

telegraphist from my own office it was like meeting my brother,"
unconsciously sounded a note which is of particular value. The
discussion of industrial and economic questions which is in full
fling all around us does not always reveal the fact that there is
disquiet with a nexus which does not include something of the
emotions in our relationships. The tradition which has come to
us from the Manchester School had its humane side, but it was a
cold humaneness. It had its considerateness, but that considerate-
ness dealt with mankind as a congeries of individuals. There
was no sense of corporateness, and fellowship was far to seek. We
are beginning to realise that nationality includes something more
than the mere accident of geographical propinquity, that industrial
relationship includes something more than accidental assembly
for the production of goods, that discipline, while being control,
is control enlightened by a sense of responsible leadership, that
flabby kindness is not necessarily the human kindliness which
sets out to make the best of our fellows and ourselves. For
one-third of our lives we are placed together in telegraph offices
and in telephone exchanges and in the rooms where the tasks
of control and of accounting are performed. It is a pitiably
narrow vision which regards that one-third merely as the bread-
winning section of life. We bring our varied contributions to
each other's well-being ; we bear on each other's minds ; we
learn from each other. The psychology of crowds is a new
psychology, but it is capable of being studied within the walls of
telegraph offices and telephone exchanges, and no one of us comes
forth, after spending the most definitely separate portion of his
waking hours in such association, quite the same person as he
entered.

Mr. Trenam used to say that the music of a telegraph office
always affected him. Put into cold words it seems to be an extreme
statement. Yet there are deep undertones in the iteration of
sounders and a strange touch of thrill in the hum of Wheatstones.
Other aesthetic apperceptions may be kindled by the sight of a
well-equipped switchboard. Sound and sight are not merely
sound and sight ; otherwise the trichord would be three wires
only and the water-colour drawing be merely blotches of gummy
substance. The truth is that there is no crass matter. To put
industry on one hand and poetry on the other is to introduce a
dichotomy which is fundamentally wrong. Or. Gardiner reminded
us that rapid means of communication are an effect and not a cause.
They were produced " by the sense of unity . . . class drew nearer
to class, and the wants, the desires and the prejudices of each
class were better understood than they had formerly been." We
are learning these new values. We are seeing more deeply into
the truth. We are awaking to the fact that fellowship is a fact .

To say this is nol to expect a mi l len i i im. There wi l l be
disappointments. In truth there may be more agonies in such a
realisation of fellowship than in the older conception of rule. But
the frets and the failures are worth while. To forget the realm
of the spirit is a sorer evil than to bear with sorrows and surprises
in the search for the realm of the spirit. It is not a solvent for
economic problems. Those will remain. But it is an atmosphere
in which economic problems can be faced boldly and squarely,
without distortion of vision. Two of our sisters went for a. walk
on a fine June afternoon through a sweet pine forest in northern
France. They learned something of philosophy and one of them
has put it in a line. In the lonely corner to their surprise they
met a brother telegraphist from their own office. In the
past he was not a hero. He was only a fellow-worker. Suddenly
he appears in a new light. The radiance of past years, which
never had seemed to have any radiance, was upon him. ; < It
was like meeting my brother."

THE GERMAN POST OFFICE.

THOSE of our readers who take the pains to read through the
editorial remarks of Blatter fiir Post iind Telegraphie on the German
postal budget, of which we give a translation in our columns,
may parhaps feel aware of a tone underlying them somewhat different
from that of previous years. There are no allusions this time to
iniquitous silver bullets or shameful plans of starvation, no
references to a hedge of aggressive enviers surrounding the
Fatherland, but chiefly expressions of gratitude to fighting and
fallen comrades and a sense of pride in the maintenance under
difficulties of services such as we also are engaged in maintaining.
There is much indeed which might engage a certain sympathy
from those engaged on similar work, and there is a familiar ring
in the recital of " eternal variations of traffic, altered tariff
conditions, new rules following on each other's heels, huge military
telephone and telegraph traffic and extensive field-posts " which
might apply also to this country. But what one notes chiefly
as a sign of grace is a disposition to return from Nietzsche to the
high-minded Kant. We are not of those who credit the Prussian
military with a deep acquaintance with the iconoclastic and German
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hating philosopher, but we have seen that certain of them took
the " blond beast " passages in his writings with a crass literalness,
and recent and repeated demonstrations of " ruthlessness " prove
that they cling to a puerile apprehension of the nature of a super-
man. Nevertheless, we are pleased to learn from our contemporary
that Kant's Categorical Imperative " the absolute unconditional
demand of the moral law " still has its devotees, and that " German
virtue " has not failed. We are afraid that incorrigibly bellicose
critics will point out that " German " virtue is different from all
others, but we let that pass. Such of our readers who obtain
their ideas of Germany from books and newspapers published during
the war, may not be aware that ancient German virtue is a,s great
an article of faith in the Fatherland as German valour and German
culture, and the fancy picture which Tacitus painted of the ancient
Germans as a pattern for the degenerate Romans carries all the
weight of an honoured tradition. Professors write learnedly to
demonstrate that an ancient German hero such as Siegfried could
not have had relations with more than one lady and any suggestions
that he trifled both with Brunhild and Kriemhild (or Gudruri)
are " interpolations in the text." But these somewhat recondite
considerations are as far removed from telephony and telegraphy
as the two-handed sword fights are removed from modern drum-
fire. Better than the professions of unfailing German virtue we
like the picture of the staff striving with might and main to keep the
service efficient despite the hindrances and handicaps of war
conditions. It has for us a human touch, and as we said before
is without the vainglorious note of previous years.

HIC ET UBIQUE.
WE beg to inform our provincial readers that the General

Post Office, St. Paul's and other bastions of the fort and port of
London stand precisely where they did. Strange rumours get
abroad after an air raid, and whether they are due to the imaginative,
the credulous, or to a misdirected sense of humour on the part
of the thoughtless we are always at a loss to imagine. Travellers
with an itch to appear well informed pass them on. For ourselves
our only desire is to ridicule all fantastic tales and nip exaggeration
in the bud, but there are undoubtedly those who, however un-
intentionally, seem intent on magnifying the effects of these martial
exploits of the enemy.

In the railway station alluded to in the official communique, says the
Daily Chronicle referring to the raid on London, a warning was received
at its telephone exchange some time before the raiders circled above. The
girls were told that they could seek safety in the basement. But, at the
same time, the importance of keeping the lines at work was emphasised, and
volunteers for this purpose were specially asked for. I met one of the plucky
girls who stuck to their posts.

Despite the thud of bombs close by, and the cries of the wounded, she
remained on duty with perfect calm. A little while after the raid was over
she came out into the station for a moment's relaxation. 1 was standing
near her at the time. " I think that's a siren," she said suddenly, " I must
get back to rny post." And she went.

I was called to the telephone late at night, says a writer in the Daily
News. " Telegram for you—handed in at Folkestone," said the operator.
" I'll read it. ... It's good news ! " It was from a relative at the front,
announcing his unexpected arrival on leave. But a telephone operator whose
duty it is to telephone telegrams at night has good and bad news to com-
municate, and it is a happy thought to differentiate and relieve the anxiety
of a late call at the earliest possible moment. I like this new human note
at the telephone exchange.

THE development of the telephone in Switzerland proceeded
steadily in 1916, the number of stations increasing from 97,847
to 104,133, Zurich showed a large increase, viz., from 13,935

to 15,156, Geneva from 9,087 to 9,672 (or over 10,000 with its
sub-exchanges), Basle from 7,771 to 8,183, Bern from 6,061 to
6,789, Lausanne from 4,635 to 4,828 and St. Gall from 4,036 to
4,230. '. ' ' ' _

SUBSIDIARY TELEPHONE SERVICES.

BY M. 0. PINK.

(C-f included from page 1 24.)

INCOMING TRAFFIC? UNDER A " DELAY " SYSTEM.
IF it were finally decided, in spite of the objections from the telephone

service point of view, to adopt in London a system of allowable delay for
telephone-telegram traffic, it would probably be best to pass that traffic
through a suite of positions which were the equivalent of a private branch
exchange. In order to meet first of all the accepted condition that sub-
scribers' phonograms should be handled on a " no delay " basis and tele-
phone-telegrams on a recognised " delay " basis, it would be necessary to
establish two sets of junctions outgoing from local exchanges to the phonogram
room, and to arrange for the Post Offices whose telegram work was trans
mitted by telephone to pass their demands by means of a word which would
not he confused with the descriptions '"phonogram (or telegram) service."
The subscribers' phonogram work would continue to l>e handled on one or
other of the distribution systems already discussed. The " delay service "
junctions would be led to calling equipment, distributed — probably on an
ancillary basis — over the positions of the private branch exchange type.

A speaking operator would be substituted for the practically dumb
operator employed on a standard distribution board, for the purpose of
notifying callers of delay in cases where a recording operator was not im-
mediately available.

OR DOUBLE CORD DISTRIBUTION.
On the present standard distribution board the calling junctions are

distributed to recording operators by means of a, single plug and cord circuit.
Even in a recognised "delay" system a considerable percentage of the
traffic would probably be distributed direct to available recording operators
without any challenge on the part of the switching operator. The retention
of the single cord distribution would, therefore, be desirable. This mHy
however not be possible for the following reasons : —

Under existing distribution conditions, it is possible for any switching
operator at the distribution board to see what recording operators' plugs are
disengaged. The introduction of a challenge at the switching point in the
case of a proportion of the demands would naturally slow down the working
of the distribution operators and involve the provision of more switching
positions. It is this course which introduces difficulty into the problem.
On consideration it will probably be apparent that any extension beyond three
switching positions would force the introduction of a double plug system of
switching, the recording operators' headsets being associated with jacks
provided with a visual engaged signal.

Assuming, however, that single cord distribution would be retained,
provision would have to be made at the distribution point for special cords
for speaking and holding purposes. The switching operator would have
to know whether any recording points were free. If she had a free recording
point when an incoming signal was received, she would switch the call through
without challenge. If there were no recording point free she would answer
with a speaking cord, and ask the calling Post Office to wait. When she was
in a position to switch the caller through to a recording point she would
withdraw her speaking plug and insert the free recording operator's plug.
The insertion of either the speaking plug or the recording operator's plug
in the jack of the calling junction should darken the supervisory at the calling
exchange, and great care would have to be taken to obviate the danger of
giving a false clearing signal to the calling exchange while a change of plugs
was being carried out.

TBEATMENT OF TRAFFIC OUTGOING FBOM THE PHONOGRAM ROOM.
Up to the moment I have dealt only with traffic incoming to the phono-

gram room. It is now, I think, generally recognised by anyone at all con-
versant with the subject that the system of separating incoming and outgoing
junctions used for phonogram service is a sound one from the telephone
traffic point of view. It appears to be equally desirable from the staffing
and phonogram organisation point of view.

The efficient handling of traffic outgoing from the phonogram room will
become more and more essential as the system of delivering telegrams by
telephone increases. The delay which arises between the receipt of a tele-
gram form in the phonogram room for delivery and the time at which the
first attempt to deliver is actually made by a phonogram operator is a matter
which is entirely within the control of the phonogram staff and under the
present conditions is no concern of the telephone service. Our function is
to ensure that when the phonogram operator is in a position to pass a call
she shall get prompt and efficient connexion through to the delivery office,
wherever that office may be. Each phonogram operator engaged upon such
work is in effect a telephone subscriber, and the efficiency other connexions
will depend upon the availability of the connexion channels or junctions
in all directions,
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This uork could be catered for from tho junction point of view in one
•jf two ways. The delivery operator could be associated wi th what is virtually
a private branch exchange in the phonogram room and having its own junction
connexions to various places throughout the, telephone area ; or she could
be connected to a public exchange and share with the subscribers as a whole
on that exchange the availability of all the junctions serving it.

MULTIPLINC, OUTGOING JUNCTIONS BKFOBB RECORDING OPERATOR.

If the phonogram service were provided with outgoing junctions solely
for its own use it would be possible to make the terminals of every outgoing
line directly accessible to every outgoing phonogram recorder, just as the
junction multiple field in « public exchange is accessible to every " A "
operator. This course has, I believe, been suggested by certain provincial
traffic superintendents. In this connexion, however, it must be remembered
lhat on any system where the operator can only handle one call at a time
the provision of elaborate switching plant tends to be very wasteful. The
circuit conditions at the phonogram recording points would be considerably
complicated. Moreover, the multiple would not, in the ordinary course, be
required at all phonogram positions, although, in view of the fact that the
number of outgoing positions must fluctuate to meet the maximum outgoing
calling rate, it would be necessary for the junction multiple to be available
on a large proportion of the positions.

Whereas on a large public exchange the aggregate traffic of all sub-
scribers on the exchange would justify direct communication to practically
all exchanges of any size on the local system, the outgoing phonogram and
telephone-telegram work would only justify the provision of direct com-
munication to a very limited number of the exchanges. All the traffic which
did not justify such direct communication would have to pass over lines to
convenient junction centres, and on such traffic the provision of elaborate
switching plant in the phonogram room would have no counterbalancing
economy in switching on the public system. Taking tho conditions as they
exist in London at present, only about 2H per cent, of the outgoing traffic
would obviate the use of a second switching operator on tho public system
if handled on direct junctions.

For the reasons given, I am strongly of opinion that in London an
elaborate switching system accessible to all outgoing operators in the phono-
gram room is not justifiable, and that in any future system of handling
outgoing work the present method of associating the outgoing operator with
a direct circuit to a public exchange having the availability of the whole
of the junction field of that exchange, should be retained.

COMPARISON OF EXISTING CONDITIONS WITH IDKAL CONDITIONS.

I should now like briefly to run through the conditions existing on the
phonogram plant at present, and see whether in any respect they fall short
of the ideals which I have attempted to set out.

TRANSMISSION.

It is recognised that on several junction routes transmission over the
telephone system is at present far from ideal, Tho Engineer-in-Chief aims
at sotting up transmission conditions between any two points within the
London area which will provide transmission conditions 110 worse than those
obtained over 25 miles of standard cable. Loading schemes have been
proposed and in many directions they have been authorised, but the war has
descended like a blight on all work of this description, and we have to struggle
on until such time as the necessary labour and material can become available
for providing the conditions aimed at.

JUNCTION CONDITIONS.

AVe are, I think, with one or two exceptions due to lack of external plant,
keeping pace with the junction requirements of the phonogram system.
Owing to the comparatively small volume of work handled it will be necessary
for some time to cojne to handle a considerable quantity of traffic through
junction centres over groups of lending junctions. I have shown that the
efficient working of those junctions depends upon the prompt clearance at
the incoming end. This is not always given under existing conditions. More-
over, for the efficient working of a large lending group of junctions, we must
provide either a, guarding engaged test on the outgoing end of the junction
to prevent its being taken up for a further call until it has been released at
the incoming end from the preceding call, or we must provide at the incoming
end a distinctive signal which will indicate when a junction which has been
hung up at the termination of one call has been again plugged up for a
" follow on " call.

PROMPT CONNEXION TO AND CLEARANCE OF RECORDING OPERATOR.

These points have already, I think, been dealt with fully.

EFFICIENT MEANS OF CALLING THE RECORDING OPERATOR.

At present the Administration responsible for the handling of phonogram
work in London prefers to retain a buzzer signal. I would like to mention
that no necessity for such a signal is found in the case of the recording operator's
circuit in the trunk exchange. A lamp signal is provided, and as the operator
cannot cut her telephone out of circuit, she hears every time a connexion
is made to her and at once challenges. I am of opinion that a similar condi-
tion would be found quite satisfactory in practice in the phonogram room,
and would make the recording operators more vigilant.

SIMPLIFICATION OF RECORDING OPERATOR'S CIRCUITS.

The present recording circuit is provided with two three-position keys.
With both keys in the normal position, the connexion of the recording circuit

to a calling junction gives a buzzer calling signal to tho recording operator.
The four positions of the keys, when aeutated, perform tho following functions :

Black key.
Position (1) removes the buzzer calling signal, connects the recorder's

telephone to the calling line, and darkens the controlling " A "
operator's calling supervisory signal.

Position (2) gives a clearing signal to the distribution board.

Red ivy.
Position (1) connects the recorder to the distribution operator's

headset for order wire purposes.
Position (2) gives a magneto ring out to line.

If a buzzer signal is retained there must, of course, be some means of
cutting- it out during a call. With a lamp signal in place of a buzzer, there
is no necessity for a cutting out ; moreover, while it is true that if the recording
operator is provided with a headset, the connexon of a call to her circuit is
either given a continuous signal on her buzzer or by the throwing of her
cut-out key her headset is connected with the calling line. On the other
hand, if a pedestal set is used—and I believe this is not infrequently the case
in the London phonogram room—it is possible for the stall operator to remove
the calling signal from her position anil yet leave the caller without any atten-
tion, while she, with her receiver off the hook, is writing up any matter in
connexion with the transaction which she has previously been handling. 1
cannot help coming to the conclusion that the use of headsets and the elimina-
tion of the use of cut-out keys on positions employed in the handling of
incoming traffic are necessary in the interests of efficiency.

The ringing position of the red key appears to be a survival of the con-
ditions under which recording operators had to ring on outgoing magneto
junctions when such junctions were connected direct to the distribution
board in the phonogram room. It seems to be quite an anachronism that
such ringing facilities should be retained at the present day. Not infrequently
a, ring is given out by a recording operator to a calling subscriber while ho is
waiting for attention. This is probably quite accidental, but the possi-
bil i ty of giving such rings should be removed in the case of London service.

With the elimination of the cut out and ringing positions of the keys,
all the requirements for incoming traffic could be met by means of one key,
which would provide access to the distribution operator by order wire and
the means of giving a single clearing signal to the distribution board and
beyond if necessary.

If the clerical interlude at the end of phonogram transactions on which
I have already laid stress cannot be eliminated, another key for the purpose
of giving a stall holding signal to the distribution board would be necessary,
this complication is undesirable in any case, and it would be particularly
undesirable if it had to be introduced in addition to the present complicated
circuit.

On recording positions which might be required for the handling of
outgoing work, it is necessary to provide a means of giving a loop to the
public exchange for the purpose of calling and clearing.

ADEQUACY OF SUPERVISION.

I am afraid there has always been rather a divergence of opinion between
telegraph and telephone officials regarding the amount of supervision neces-
sary in the case of staff dealing with telephone traffic. I think it will be
admitted by all that until comparatively recently the supervision given to
the phonogram work was inadequate, although latterly I believe the number
of supervisors employed has been increased. I do not know what experience
of the working of telephone exchanges and the interaction, from the telephone
point of view, between the phonogram equipment and the local exchange
equipment the present supervisors possess. It is naturally desirable that
they should have such experience.

OBSERVATION OF SERVICE AND TABULATION OF RESULTS.

The ordinary controlling type of supervision should be supported by
listening observations on the working of the junctions and of the recording
operators. In connexion with the trunk service, we have found that good
results are only maintained by systematic observation and the tabulation
and. representation in curve form, of the various items of service, both quali-
tative and quantitative. I have here, and would be pleased to show to
any telegraph officer who may be interested, copies of running curves, showing
the average answering time, the average time taken to record a trunk con-
nexion, the average time taken to clear, &c., based on some thousands of
observations taken each month for mony months past. No doubt some
similar efforts of ensuring an efficient service are made at the Central Tele-
graph Office in connexion with the phonogram service, and in the discussion
the meeting will, no doubt, be interested to hear from a representative of
the C.T.O. the extent to which such methods are followed in. connexion with
the phonogram service. One essential feature, to my mind, in view of the
fact that the originating aspect of the phonogram traffic does not come under ;
the direct control of the Central Telegraph Office, and assuming that the •
.ncoming end remains under telegraph control, is the provision of some means j
of enabling the phonogram supervising staff to listen-in on junctions, as "i
apart from individual phonogram positions, and to observe for themselves j
precise y what happens to the service at all stages. <

It is the practice in the Telephone Service not to use any observations •
of this character for the purpose of criticising the work of any individual j
officer. At the same time an analysis of the results obtained by these means
does put supervising officers on the scent of general difficulties, which would \
otherwise escape notice even under the most vigilant external supervision \
conditions, • ;
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STAFFING.
The nature of the staff which should preferably be employed in the

recording and dictation of messages transmitted by telephone, is a subject
which has been already fairly extensively dealt with at meetings of this
and other kindred societies, the most recent contribution being a letter from
Mr. R. Baxter, a telegraph man, in the current number of THF, TELEGRAPH
AND TELEPHONE JOURNAL. I do not, therefore, propose to raise this question
again at the moment.

Some time ago a secretarial committee was formed to consider the
best method of handling phonogram and telephone-telegram work throughout
the country. Conclusions regarding the general functioning arrangements
of phonogram rooms were arrived at, and certain aspects of the equipment
problem were considered in connexion with small phonogram installation.
Unfortunately the conditions arising from the war have not permitted the
committee to continue their investigations regarding the best equipment
for phonogram service, at the larger centres. My hope is that the notes on
the subject which I have got together for the purpose of this paper may lie
of some use to that committee in pursuing their investigations when the
opportunity again arises,

SUBSIDIARY SERVICES IN PUBLIC EXCHANGES.
It has already been stated that the services provided for administratior

purposes in public exchanges come within the scope of rny definition of
subsidiary services. It would, no doubt, be of considerable interest to a
meeting of this kind to go fully into the details of the functions and the
circuit arrangements of the information desk, supervisors' desks, observation
desk (local and central), test desk, &c., provided for the purpose of facilitating
the administration of exchanges and the treatment of other than ordinary
traffic. The subject is, however, such a wide one that I fear 1 must pass by
in this paper these particular items. There are, however, certain aspects of
private branch exchange work which have been emphasised as a result of
t ho war conditions, and which I think it would be of use to review in this
paper.

PRIVATE BRANCH EXCHANGES.
The conditions arising out of the war have emphasised to large Govern-

ment Departments, employing high grade staffs far exceeding in number
those engaged on any private industry, the desirability of having a complete
and efficient telephone system for intercommunication and external com-
munication. The result is that under war conditions private branch exchanges
have been developed to a size which was not contemplated before the war.
In certain instances private branch exchange switchboards of the lamp
signalling type have been installed to meet the requirements, and although
some of them have been handicapped by the telephone bugbear known as
" secret operating," now happily moribund, these boards have generally
given very satisfactory results. In the majority of cases, however, boards
of the standard C.B. No. 9 private branch exchange type, with eyeball signals
for extension calling and self-restoring indicators for exchange and tie line
calling, have been supplied.

Although it is found on practically every telephone service that when
the amount of traffic handled reaches any appreciable magnitude it is desirable
to segregate as far as possible outgoing and incoming traffic, no real provision
for such segregation exists on the No. 9 type of board, which is at present
regarded as standard for private branch exchange work. All positions
are inter-changeable, and every position is designed to take either incoming
calling equipment or extension equipment, or both. The standard positions
for that equipment are fixed without regard to the question whether the
board will be used solely for incoming or solely for originated traffic. We have
in practice segregated incoming and outgoing work, but there is no doubt
that if the installations at present in use had been carefully designed as per-
manent installations, the arrangements for handling traffic on the incoming
positions could have been made very much better than those which are at
present in force. For instance, the fundamental design of the position allows
for the possibility of installing up to 200 extension indicators on any one
position, and because of this possibility the recognised position for exchange
line indicators has to be in a field above the 200 extension indicator field.
On incoming positions where there are no extension indicators, it seems rather
incongruous to maintain the position of the exchange line calling indicators
right at the top of the board. In practice we have been able to get this dropped
to a certain extent. The indicators are, however, not of a pattern, which
encourages their installation close to the jacks with which they arc associated,
and I think I am safe in saying that all traffic officers are looking forward
to the provision, and recognition as standard, of an indicator which is much
more closely associated with its relative jack than the present standard.
Traffic officers will, in fact, never cease in their clamour for the designing of
an economical system of lamp signalling in connexion with private branch
exchanges of medium size. I admit the difficulty in proving in time values
&c. the advantages of lamp signals over indicators in many instances. The
fact remains, however, that in practice the operating at lamp signalling boards
is much more easily handled.

The No. 9 boards also provide no ready means of traffic distribution.
When, in connexion with traffic distribution required at a public exchange
which was served by boards of this type, it was suggested some time before
the war that the distribution should be effected by removing strips of indicators
from one position to another, I fear our engineering friends were horror-struck.
As usual, however, when they were convinced of the necessity, they arranged
to meet the traffic needs. War emergency conditions have since frequently
necessitated the carrying out of similar work on private branch exchanges ;
but the fact remains that this method of distribution is a cumbersome one,
and could probably be improved upon, even on the indicator type of board
which uses the multiple field for answering purposes.

I N T E K M A L SKUVICK W I T H I N A PRIVATE BRANCH EXCHANGE.
As a final item before closing my subject, I should like just briefly to

refer to tho subsidiary telephone services which have had to be developed
for the proper internal administration and control of large private branch
exchanges.

INFORMATION DESK.
The item M'hich called most urgently for solution was the proper handling'

of information work, and the rapid supply to board operators of the extension
number in the case of calls received for people by name. It will readily be
seen that, particularly in the case of Government Departments which have
extended rapidly or have even been the creation of a week or a month, the
handling of inquiries for particular people and the connexion of calls to
those people on private systems involving up to 800 or more extension points,
has been no light work. It is wonderful how well the operators remember
the names and numbers of people working on a private branch exchange.
But however well their memory serves them, cases are numerous where they
are ujiable to connect a call on demand.

To meet this condition we developed an order wire inquiry system. The
inquiry order wire terminates on the inquiry operator's headset, and the
outgoing end is associated with an order wire key on each of the switchboard
positions. Taps from the switchboard operators' headsets are led through
to order wire keys at the inquiry position. If the board operator receives
•A call for say " Mr. Smith " and does not know his number, she goes on the
inquiry order wire and gives the number of her position and the name of
the person required. She then proceeds with her next call. In the mean-
time the inquiry operator looks" up the necessary information regarding"
" Mr. Smith " and when she is ready to give the number she goes on the
order wire leading to the position which has made the inquiry and says,
direct to the operated concerned, " Mr. Smith, extension . . . . "

Instances are now arising of private branch exchanges where one order
wire is insufficient to deal efficiently with the work. In. one case we have
legislated for four inquiry positions. It has also been necessary to complicate
the arrangements a little by giving inquiry operators 'facilities for making
outgoing demands through the private branch exchange system. The
existence of these outgoing lines and the variation during the day in tho
number of operators required for inquiry work, necessitate the provision of
switching devices which are designed to throw the incoming order wire of
one inquiry position on to an adjoining inquiry position, either when the
first position is not staffed or when the operator at the first position throws
the key associated with her outgoing Jine for the purpose of passing a call
in connexion with her inquiry work.

These inquiry arrangements have proved invaluable in meeting and
overcoming the difficulties inseparably associated with new private branch
exchanges.

SUPERVISING ARRANGEMENTS.
In order that the supervisor-in-charge of a private branch exchange

may keep in touch with the efficiency of the exchange as a whole, arrange-
ments have been made to extend the board operators' headset taps and the
inquiry order wires to the supervisor's desk and to provide listening-in
facilities.

TREATMENT OF TRUNK CALLS.
It will no doubt be appreciated that the volume of traffic handled in

connexion with many of the more important Government Departments
has been enormous, and the system for handling this traffic has had to take
full account of the special priority conditions which affect the trunk service
(luring the war. When an ordinary subscriber makes a trunk call no question
arises as to the identity of the caller when that call matures. In the case of
a private branch exchange the conditions are very different, and it is essential
that the private branch exchange operator handling the call when it matures
shall know who has originated trunk calls from the private branch exchange.
This necessity carries with it the centralisation of all private branch exchange
records of originated trunk calls. To facilitate this centralisation arrange-
ments have been made in the ease of all large installations for a local trunk
recording circuit to be associated with all originating positions on the private
branch exchange and to terminate on the position which will handle the
trunk calls when they mature. The special priority conditions referred to
vecessitate the passage, of Government calls to a special recording staff in
he Trunk Exchange. Small private branch exchanges gain access to this

staff by use of a special exchange number passed over the ordinary public
system. The larger private branch exchanges have been, provided with
direct record circuits to the special staff in the Trunk Exchange.

Practically all private branch exchange boards are provided with a
"eak-jaek multiple. With multiples of this type it is not possible in many

cases tor the operator handling calls incoming from trunks to offer the call
lii'ect to the extension involved. Even when she can do this, she breaks
lown the connexion which has already been set up and the other subscriber
•oncerned does not hear the offer of the trunk call. The only way to offer

a trunk call in the hearing of the two parties concerned is for the P.B.Ex.
>perator who is controlling the local connexion to enter the connexion by
neans of her ordinary speaking key. This fact, and the obvious necessity
or avoiding delay on trunk calls, have led to the establishment at some of
he larger private branch exchanges of an order wire system outgoing
'rom the position handling trunk work to every third " A" position
hroughout the private branch exchange, to facilitate the rapid tracing of
ocal connexions. In most cases the trunk operator, by her local knowledge,
jets into touch immediately with the " A " operator who is in the best position
'O offer a trunk call. In any case a considerable amount of time in clearing
s saved by this system.

In the case of the larger private branch exchanges the handling of trunk
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traffic has been considerably facilitated by the use of direct groups of junctions
straight from the Trunk Exchange junction multiple to the private branch
exchange. These junctions are known by name and not number. The name
constitutes what is virtually a trunk telephonic address. We have in London
at present direct groups to nine Government Offices, comprising a total of
!t3 junction circuits. \Ve found that, however useful a system of calling
in advance might be in connexion with ordinary subscribers' lines, it did
not assist in the smooth handl ing of the t r a f f i c on routes of this character,
where one of the Department's own operators is in attendance at the incoming
end and H. rapid answer could a( all times be assured. \\ e boldly proceeded.
I heret'ore, to refrain f rom rail ing in advance on these routes, and only to
attract the a t t en t i on of the p r iva t e branch esehange operator when there
*\as some!hing fur her to J i> immediately. I ant sure that this system has
easily justified itself by reducing the holding t ime on t r u n k circuits ani l
j unc t i ons , and reducing " hide-and-seek :' t rouble lo a m i n i m u m .

T K U N K EXCHANGE,
I should have liked before closing to have referred specially in some

delai l lo the subsidiary services provided in connexion M'ith t he proper control
< i t ' the Trunk Exchange, but unfor tunate ly t ime will not permit. I must
again apologise for having cut about th i s subject in rather a shameful way.
in order tha t j might have an opportunity of emphasising some of the aspects
uf various subsidiary HPTVJPP problems which are of special interest to myself,
and trust that in doins so I have not tried your patience too much.

LONDON TELEPHONE SERVICE NOTES.
\\'K referred last month to the fact that .some of our " Suppers

had left for France, and lest we should be tempted to write at length
of air-raids by day and air-raids by night, we feel we should be
well advised to devote this column to the reproduction of a letter
which has reached a London exchange from one of the British
Expeditionary Force, whose photograph appeared on the final page
of last month's issue of this journal.

Somewhere in France. June 0.
Wo have al last arrived al our destination, but our travels lasted from

Monday u n t i l Fi-iday. and I shouldn' t commend France as a coun t ry I n travel
in. 1 have n e v e r had sueh journeys in my l i f e . 1 t h i n k the engine dr iver
had fr iends residing in t h e in l and villages, and he left ns in the country
s t a t i o n s -consisting of a plank and a t icket office—whilst ho went visit ing.

\V'o came through country that deties deseription, 1 only wish I could
paint it for you. If there were no other attractions it was worth while to
have seen such beauty, but we are very very happy here ; it is like a glorious
holiday, and even the fact that we commenced our duties yesterday hasn't
dispelled, the " coulrur de rose."

To go back to the beginning, we boarded our ship at (i p.m., but didn't
leave until 10 p.m., by which time we were all in our bunks, two in each,
feet to head. We didn't undress of course. It was great fun climbing up
the ladders to bed, but it wasn't fun when one began to feel wobbly during
the night watches and had to accomplish the descent without the ladder,
as that article was tantalisingly reposing against the bunk of the last coiner
to bed. Everyone said it was H very mild passage, but I managed to be
ill all n ight . We were in the lowest part of the ship and just over the engines,
or I might have been better ; T was all right on the top deck, but we were not
allowed to go up until about 3.30 a.m. By the way, as a warning to my
successors, don't enter into any contract with the boat people for food. AVe
bought our tea OH board, cup of tea and a piece of bread and butter 4rf., which
\vas quite all right, so when we were asked if we would like to pay l.s\ per head
for a good breakfast, we agreed. A most appetising smell of bacon arose on
the wind about 5.30 a.m. and increased our hunger, but when we got there—
bread and butter, marmalade and tea ! Bacon was apparently a first class
edible, and not for common or garden "lower deckers." So they got 26s.
for what couldn't possibly have cost more than about 5s. or 6s. As we only
had one piece of bread and one cup of tea, we could have bought it for 4d.
To be just, I believe it was supposed to be ad lib, what there was.

We landed at 6 a.m. and stood in line for about half an hour on the
quay on a bitterly cold morning, but after that went to a Salvation Army
hostel and breakfctxted—fried ham and spice cakes after. As our next train
didn ' t leave unt i l 1 .4~> , we were able to look round the town, which was
very pretty, contrary to what 1 have always heard and expected from a
seaport. We created quite a sensation there, for the French people thought
we were out to fight and nocked in do/.ens to see us. I believe that was
the general impression everywhere among them. Tho officer who brought UK
across left us here, with her girls, so that we had some excitements trying
to purchase focd for the journey as the train didn't get in until after 10 p.m.
We were very proud of ourselves on conducting the bxisiiiess and paying up
right money ; only three of us went to the shop, and as the other two don't
know French at all, 1 think my Self-Educator I had at home served me well,
but I mustn't flatter myself or deceive you fcr we were completely stuck
on another occasion. I was most mortified, but couldn't help laughing.
\Ve had changed our money into French at the English office, and for the
vest of the journey had to think in francs and centimes. It was very strange
nt first, and even now 1 have to do laborious mental arithmetic when changing
big notes. That first train journey wasn't as enjoyable as the subsequent
one, for we had very scanty provisions and nothing to drink. There wasn't
a station with anything even resembling a buffet ! I could have appreciated
the scenery a great deal more if I had been a spiritual and not a corporeal

body. The unexpected attends all travelling here. You may be comfortably
settled for a long journey, surrounded by air-pillows, clad in bedroom slippers,
the contents of your suit case strewn around, when someone decides that that
particular carriage shall go somewhere else, and out you have to bundle in
frantic haste, for once the French arrive at a decision—it's " at once." Or
just for a little diversion, they take the engine off one end and put it on the
other for a yard or two. Both these, and many more incidents, varied our
peregrinations. Some Tommies in adjacent compartments were very good
to ns. One got his water bottle rilled \ \ i th coffee at a cottage and nearly
lost the t r a in in consequence. Another took our towel to the village pump
for us to perfoi-m our toilet - for there WHS nothing on the t i -a i? i , despite its
being a long distance one. We arrived at the W.A.A.C. hostel of another
seaport at 1(1.: 0 p.m., and whilst having our supper, several forms in night
attire fell upon us. They turned out to be our other hal f—the six who went
out the previous week. They had not heard we were conning to them,neither
had we known, and there was much excitement in consequence.

We remained there a da.y and a half. On reporting to the signal officer
the first morning, we were informed we should have gone somewhere else and
were not wanted there, but probably we should have a few days holiday
while he communicated with the ' ' o the r " place. \Ve were rather dis-
appointed, as the girls said it was " topp ing ' ' (here, but out regrets have
vanished no\\ !

The hostel there was a. pre-war hotel and very pretty. The bedrooms
opened on to a balcony that j-an round (he building and looked down on to
a flagged court with glass roof. The food al t h i s place was better than at
the London hostel, hut I wish I could show you the vessels f r o m which wo
drank our tea. They \\ere large basins known to those oomersant with
Army household l i s t s as " bowls, soup," I should t h i n k they wore about
two pints si>:e. We nsed to collapse at every meal on beholding the girt
opposite grasp her " bowls, soup," in both hands and become temporarily
eclipsed behind it.

The country around was very lovely, and of course the sea was there ;
we very reluctantly set forth again upon our travels at 3.45 on Thursday
afternoon. We had a lot of changing on that journey, at one station we had
one and a half hours to spare and spent it well iu dining at a country inn.
new laid eggs and one of those loaves you buy by the yard. At another
station we harl to wait from 10 p.m. to midnight. There a,re no conveniences
for spending spare t i m e on French stations. The so-called waiting-rooms- I
wouldn't go w i t h i n a mile of. if I could help it. We spent ouv time in Ihe
Y.M.C.A. canteen over a cup of tea. It was about a mile and a half away,
down a, beau t i fu l tree-lined road which I should l ike to have seen in daylight.
We fan use any V.M. hut in the country, but only the officer's canteen of
same—and yet, we may not speak to officers ! \Vo had rather a nasty t ime
when we got our t ra in to go on from this particular place. The trains are
immense things, and would be absolutely unmoimtabie in a .hobble skir t :
they are bad enough from tho platform, but unfortunately very li t t le of them
is actually at. the platform and one has to mount from the line. A military
policeman was taking charge of us and trying to find us a. compartment,
and he sped down tho line, we after him, bearing our rugs, overcoats, knapsack
and cases. It is difficult to run at all in full pack, but when it in, pitch dark
and all the space between the lines is strewn with bricks, mounds of rubbish
and tin cans, &e., it is tres horrible, i measured my length, while my case
went flying under our train and my rug nearly under a passing train on the
other side. Xo one gallantly picked me up or tended my wounds. The
other girls were nearly in the same plight and we " fell " on. In the end we
had to sit in the corridor of a first class upon our luggage ; but only four
of us were in, with about two cases, when the train started. These French
people on the trains wait for no one. I marvel there are not jnoiv accidents ;
they start off with passengers half in and half out.

' This is tho most admirable place for " getting off,' ' you simply can't
help yourself. You all know I'm a confirmed old maid, but now. there will
be a rush of applications.

I paid the penalty of dalliance by being caught in a most terrific thunder-
storm the other night and had to walk four miles through it. I was never
so wet in my life. I was due at office on night duty at 10 p.m. and had to go
in all sorts of weird and borrowed garments. The woods path home won't
see me again. I shall keep along the train lines. We arrived at our present
quarters "about 4 a.m. and, for the first time, were expected. The officer in
charge at our own signals office met us and was most genial. We think it
was very good of him to arise at 3.30 to meet some of his future staff. He
showed'us all round until 4.45 when the officer in charge of our W.A.A.C.
camp arose to greet us, very good of her too. don't you think '! I think
we are not "soldiers" in any sense, for everyone provides for our comfort
too much. We had breakfast and then slept till 12 o'clock, dined, and at
2.30 inspected our new office. It is all in the camp but a little walk away.
They are providing a new .switchroom and retiring room, procuring crockery
and'arranging for us to bo able to make tea, <Src. I don't think the people
at the place where our other girls are, are doing anything at all for them,
but then we. are under ideal officers, at home and at work. We would not
now go back to the place we were so loth to leave. I forgot to mention that
two of the six girls there came on with us, as eight are wanted here and only
four there. The four left behind are Miss W. (E. G.), Miss W. (C. K.j,
Miss .T. (Vi.) and Miss X. of the Observation Office. AVe eight are sleeping in
one big hut and the dining and bathrooms are other huts, of course bigger.
Camp fife is fine and much preferable to hostels. I hope if any of the girls
from our exchange come out they will be lucky enough to go to a camp.

We never go down to the town, save to catch a car to the sea, for which
we have to obtain passes. On Sunday we took sandwiches and spent the
day there, and as the bathing huts are not open yet, bathed from the beach.
We came back to hot dinner in the evening. We shan't have that alternate
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days.

Sunday off we expected. Our Sunday is the same as any other day anil you
take the duty of the week on that clay. We have most peculiar duties.

(1) 8 a.m. to 11 a.m. 1 p.m. to 5 p.m.
(2) 8 a.m. „ 12 noon 1.30 p.m. „ 4 p.m.
(3) 10 a.m. ., 1 p.m. 3 p.m. ,, 7 p.m.
(4) I I a.m. .. 1.30 p.m. 4 p.m. ., S p.m.
(.")) 10 p.m. ., 7 a.m. I A i t , .
((i) 5 p.m. ., 10 p.m. i " C

(7) 10 p.m. ,, 8 a.m. i
(8) 7 p.m. .. 10 p.m. i " "

It becomes more complicated even tliau it looks, because Xo. .1 du ty is to be
taken permanently by our senior girl, so that when it conies to our turn for
that we take night duty instead, thereby getting two weeks of night duty right
off. 1 can't say what I think of it yet, except that only one week out of the
eight leaving earlier than 7 p.m. isn't exceedingly great. We intend making-
out our own duty list and submitting it, as we were asked to do. The work
is not difficult, but the trunk calls are exceedingly numerous and rather
complicated. One of our girls w?ho came from trunks got London the other
day ; I wish I had been present. There are a lot more signal girls coming
very shortly, so we hear, but I think they are likely to be telegraphists rather
than telephonists. I should be delighted to greet old friends.

We haven't had any washing done for us yet, but we have quite a nice
time on our wash davs.

1 got challenged coming off duty at 10.20 last night. It gives one a very
funny feeling to have a bayonet within an inch of one's chest. I stammered
out " Friend " in a very weak tremolo and felt quite thankful when that
weapon was removed. 1 think he was a new sentry who didn't know us,
and it is too dark to see a uniform or our blue and white R.E. signals armlet.
We get very good food here and plenty of it. There doesn't seem to be any
shortage. The teas one has out are most delicious and very cheap. The
bread and butter is really lovely, and also one can get all sorts of cream
pastries, except on Tuesdays and Wednesdays, when no sweets, pastries, &c.,
may be sold. We breakfast here at 7 a.m. which is rather horrid when one
left office at 10 p.m. the previous night and is not due 011 until 10 o'clock at
night. It would be still less pleasant on a winter's morning with the ice
to break, but perhaps we shall have a different arrangement when some more
come. I think the winter here will be very trying, but \ve must '' wait and
see." I really think I had better bring this to a close now.

You won't have to take the next in serial form, because there will not
be so much to (ell you. (1 really believe 1 could write a book. Any sugges-
tions for a title ?)

1 shall expect to hear from all and any, please, with all the news of the
office. It seems a very long time since 1 left you all. I'm afraid I'm a very
untidy writer, but I have had a good many interruptions of course, and have
written in awkward positions, though 1 couldn't promise a well-written letter
under the most favourable conditions. I hope 1 haven't been too prosy.

Duty calls me, and though we haven't a, I)ey Time, we have to sign on,
so good bye, all of you, from your first member " on active service."

LETTERS FROM TELEPHONISTS IN FRANCE.
WE have pleasure in publishing two letters despatched to

friends from telephonists recently sent to France. Save for
the excision of some purely personal lines here and there, they
are practically unedited ana present a lively picture of the journey
over and the conditions on the other side.

I.
Now where shall 1 begin ? I have got such a lot to tell you and I want

you to pass it on. 1 last wrote to you when we were leaving our last destina-
tion. Well, there were eight of us had to go, the six who went out together
and two others. We had to leave by the 3.50 p.m. train and we were given
one set of rations to take with us, as it was a 12-hour journey. We bought
two packets of chocolate, thereby nearly losing the train, but at last
we started. The country was perfect, the orchards and buttercups were
too beautiful. We were told we had two changes, the first one arrived at
4.30 and at that place we went into an hotel opposite the station. It was
such a mouldy-looking place and filled with troops, so we were just turning
away when a woman came out and signed and waved to us that we could have
a private room, so we went in and ordered tea, eggs and bread and bvitter.
She told us it would take too long to make tea and we could have coffee. AVe
had one of those long French loaves a.nd tons of butter and one egg each.
The coffee was stone cold, but that didn't matter, and the whole lot. only came
to equal to 1*. 3</. English money each—good, wasn't it ? We then got
into the train again with a Stratford policeman, previously a shopwalker
jit White-ley's (so he said). He told us '' umpty poo " was French for " orijy
ii little ' and several other things like thai. Our next change wat, at 10 p.m.
when we had to wait till 12.20, so we left our baggage in charge of the M.P.
and went for twenty minutes walk to the Y.M.C.A. It was a lovely m'ght,
the station was crowded with French soldiers going up to the front. We
dodged the SZ policeman a,, we were bored stiff, but he did render us a service
later on. Wrell, we went to the Y.M.C.A., and sat in the officers' quarters
and ate our cheese sandwiches, arid they got us some tea. Then we started
back to catch our next train. I did wish it was daylight. It appeared to
be such a sweet place, and had a cathedral. When we got back we were waited
for by the M.P. and cur policeman who said we must go all down the line as
the train was such a distance. It extended miles beyond the platform, &o
when it started to turn the corner we took our baggage and walked to meet

it. It was pitch dark and the soldiers were carrying some of our stuff, and
we had to hurry like anything, M. fell over some wire and rolled about among
the sleepers until she found herself again. We did die with laughing. The
M.P. said, when he heard the scuttling, " Hullo .' someone fell over," and
went marching on. You have to climb up three steps to the train and I
got in with five others. The men were passing our luggage up when off
went, the old train leaving S.. W. and the two soldiers without luggage standing
on the l ine. It got up qu i t e a, pace before it stopped again, right off the end
of the platform the other end, the two girls came racing full speed along
and got in. Just as the train started, finally this time, these two soldiers
came tuarinii along wi th a truck with our attache cases and nigs on. It was
a corridor train and two of the windows were open, and, as the train went
along, one man ran with the truck while the other threw the luggage in at
the windows while 1 caught it—my finger nails were nearly all broken—
and then the policeman got in himself, panting, with his own kit, and we
never had time to thank the M.P. or anything. The train was full, and all
night we sat on our luggatre in the corridor. \\e readied our journey's end
about 4 a.m.. and we were met by such a nice old officer \vho shook hands
with all of us and made us feel quite at home. Then there was a corporal
with a motor-bike njid side-ear to take our luggage up to the hostel. Tho
officer said it was a bit early to wake Miss Campbell up, so we went for a
mile round the place with him until 4.45, then he knocked up Miss Campbell
and we commenced our day. First I must tell you about the place. For
2Jt/ . 011 the car we can get to a sweet little seaside place, and the ear goes
through lovely country. We are in huts and the whole hostel is huts, and
it is up on a hill lovely and breezy. We shall simply love being up here.
Our sleeping hut takes all eight of us ; there is plenty of room and we have
a stove in it for the winter. The soil is very chalky, and there are fine bath
rooms, all in rows in another hut , and there is hot and cold water but at
present the pump is broken. The food is a treat and 1 feel satisfied this
morning for the first time. At the present moment we are sitting on camp
stools outside our door writing. Miss Campbell is intensely nice and we have
cricket and they are marking out a tennis court and there are going to be
dances. We have a piano—it is awfully cracked, but it is a piano. They
are making a new switchroom all white inside, and there are two new switch-
boards being fixed. At present the boards are exactly like SZ, so I am glad
we went there before we came out. The garden in front is not there yet,
but we are making it as soon as we get a chance. After we had our breakfast
yesterday we went to bed until 10.30 a.m. Then we got up and reported
to the office at 2.30 p.m. and had a cup of tea. Then we went and sat 011
the sands and some of the girls paddled. To-day we are going down to the
office, two at a time for 2J hours each to see the working. I think I must
close now, I have told you as much as I can. There are only about 30 girls
here at present, but we are all pally together, and 1 think I shall have a very
nice time.

II.
Above address will find me now, but we expect to move on again to-morrow

or a few days afterwards, i will now try and give you as much description
of our journey as 1 can. We had a very calm crossing ; we had two in a
bunk, only we didn't sleep much as it was a glorious night, but when we went
on deck at 3.30 a.m. it was bitterly cold and raining. We had breakfast
at ,5.30 which consisted cf bread *»nd marmalade and coffee or tea, then we
landed at fi a.m. We did not leave again till I p.m. so during the morning
we walked miles, as we were free by 8 a.m. It was a very nice place indeed
and we were stared at terrifically. Some kids coining out of school saluted
and said : " Good-night and right turn ! " I suppose these were the bits
of English they knew. When we got back to the S.A. we only had tea ami
biscuits, and we were very hungry. It was lucky we have plenty of cakes
and chocolate of cur own else we should have come off very badly. We left
the officer and the household draft who were going on to another place, and
then we six found the train which we wanted and made ourselves comfy,
as we had to spend nine hours in it. It started at 1.40 p.m. After the train
had been going some time a guard in a pale blue blouse came and said some-
thing to us, and walked on. A few minutes afterwards he came back waving
frantically, and some soldiers in the next carriage came to IUK us out as it
was "all change" and there was only three minutes left. We simply died
with laughing. There was M. and C. S. in bedroom slippers, all our hats and
shoes were off, and our haversacks unpacked as we were having our tea.
The soldiers clutched the luggage, and, by the way, S.'s attache case was half
unpacked and M.'s air pillow was out, but at last we got into another train,
and then these soldiers lost the carriage that they were in, so we could do
nothing but invite them into ours as there w as plenty of room, but they said
they were sure we didn't want them all the time, so they would separate
up and all meet at the carriage window at every station and as there were
28 stops we saw a good bit of them. One was about 35 or 40 and the others
were boys. We were locked in our carriage but at each station they undid
the loek'with a knife in case we wanted to get out, then they brought us their
billy can filled with lovely hot coffee. All the stations were little country
halts, we sang like anything as we went along, and clapped ourselves when we
finished. Eventually we arrived here at 10.30 p.m. There was no one to
meet us, and the station was just closing. We reported, to the Transport Officer
w-ho took us up tc the hostel where they had ail retired to bed. He knocked
them up and the door was opened by Miss Thompson, the draft officer with
whose draft we should have gone out. Apparently she was the only one
resting, as we heard rushing feet and in a minute all of our own girls heard
we had come and we did have a welcome.

Now I must tell you about the hostel. It is a place just like being on
the stage. I shall never cease to regret your absence, but I will do my very
best to explain it to you. The building face.- across the top of a cobbled
street and the entrance is like that of a livery stable or church. The gate
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opens into a courtyard and the house is built round the courtyard, but the
I op has been glassed in now and made into a hall although the landing windows
look down into it. Everything inside is scrubbed wood, and the walls are
whitewashed. The stairs are scrubbed too and so are the tables we feed
at. There are no cloth? and we drink our tea out of six pint bowls. That
suits me OK, and you can have them refilled too. When we got in last
night we had bread and cheese and tea. We were ravenous, so we filled
right up with it, but it was rather plain after having had nothing official
since breakfast. The administrator here is very nice. She had not been
told we were coming, but there is only our own draft here so there was plenty
of room. We have lovely beds but no sheets and the blankets are a bit
whiskery but very clean. There is absolutely nothing in the bedrooms but
three buds and a piece of tin to do our hair by, and the bathing arrangements
a re too killing. They are on the first floor, which is a big stone room, curtained
off iii cubicles wi th a. kind of tarpaulin, and behind these are two taps and
H, drain, and. a, till bath about a size larger than tin; one we have at home.
Then in tho next room, which is also of stone, are cubicles again in which are
wooden tables with tin bowls and jugs on for ordinary cat-licks. We have
roll call at 7.30, then breakfast, dinner from 12 to 3, tea, at, -1.30, supper at
7.30, and roll call at 9 p.m. Our girls have, started work but only do a. few
hours a day at present, as the men are s t i l l here. Tho girls are having the
lime of their lives, they say. We reported at the office to-day and are now
waiting to know when we move on. Until then we arc; just finding our way
about. All the girls look intensely brown and well. 1 do hope the Censor
will pass all this '!

CORRESPONDENCE.

TELEPHONE ADVISORY COMMITTEE TOK KDLNBURGH.
'I'O TH13 EDITOR or "THK TELEGRAPH A N 1 > TELEPHONE .IOUKNAL."
1 AM tho secretary of the above committee, that is, I am the "Buffer

State" between subscribers and the telephone, office 1 This office was
created after a visit from Colonel Ogilvie, and I am bound to say i t has worked
mosl, excellently. Al, first the complaints generally received were many,
but now they are reduced to a minimum, thanks chiefly to the very great
care and courtesy exercised first by Mr. Worte, and latterly by Mr. Millar,
our District Managers here.

I receive the TELEGRAPH AND TELEPHONE JOURNAL regularly, direct
from London, and I should like to say how very much I appreciate the
Jo URNAL. In the June number I am specially struck by the paper by Mr. Pink,
on page 122, especially the parts headed, '' Commercial Aspects in General"
and " Possible Development of the \ ritten Message." Had I known that
Mr. Pink was writing .such a paper, I should have asked him for these par-
ticular paragraphs to insert, in the annual report of the Chamber of Com-
merce—although wo have cut down our report to a mere bagatelle this
year. I should like particularly that he would keep this in view for next
year and favour mo in the month of January with something upon these
l,wo lines. 1 feel that his paper should have a much wider circulation among
business men than it will likely have by appearing in your journal. Indeed,
1 should like to see every Chamber of Commerce have it printed in their
annual report, because that would have an educative advantage, and we
business men cannot have these things too much brought before us.

J. MILNE HENDERSON,
hou. secretary.

Edinburgh Chamber of Commerce and Manufactures,
22 Hanover Street, Edinburgh, June .r>.

PRESENTATION TO MR. FORSYTHE.
Mr. S. G. FoRsyTHE, Postmaster, Belfast, was presented on May 29

with a. beautiful illuminated address iu album form on the occasion, of his
departure to take up his new position at Leeds. Dr. J. Walton Browne, D.L.,
occupied the chair, and referred to the esteem entertained for Mr. Forsythe
by the postal officials and the general public during his period of service in
Belfast. The District Manager, Mr. Archer Smith, on behalf of the Belfast
telephone staff, spoke of the high regard in which Mr. Forsythe had been
held and wished him all possible success and happiness in his new sphere.
Messrs. S. S. Brown, Assistant Postmaster, G. Laslett, Engineer, J. H. Wigg,
local representative of the Board of Works, John Donnelly, Acting Super-
intendent of Telegrams, and R. J. Aiken, Inspector of Postmen, also spoke.

KNTERTAINMENT TO WOUNDED SOLDIERS, NEW CROSS.
At Camberwell Conservative Club, Hanover Park, on Saturday afternoon,

I ho staff of the New Cross Telephone Exchange in Brian t- Street gave their
fourth entertainment to wounded soldiers, the guests on this occasion being
•10 from Maudsley Extension Hospital at 'Denmark Hill. A programme of
songs &c. was contributed to by the Misses N. Gillam, D. Ely, Esther Telling,
K. Brubauh, M. Walley and A. Harrison, Messrs. T. Quaif, H. Hawkins,
H. Smith, G. Bourne and T. Kerwin, and Messrs. Dapp and Walker. A
Pierrot troupe (the Misses N. and L. Townsend, D. and E. Burbach, C. Woods,
M. Harding, J. Maynard, D. Eley, M. Ketley, D. Dowsett, H. Waddington
and D. Taylor) were responsible for an excellent entertainment. Miss H. E.
Gillam worked hard as hon. secretary, and the committee comprised the
Misses Epps, Painter, Ferrier, Liddell and Maynard.—(Kentish Mercury.)

MOKIO W O M K N FOK FRANCE.

PERSONALIA.

L O N D O N TRAFFIC STAFI-'.
Miss MINN IK MuTtiE, of the Trunk Exchange, lias resigned in view "f

her approaching marriage and was presented by her colleagues with a silver
tea service and many other useful gifts.

Miss V. AVooLMER, of the Putney Exchange, has resigned and was
presented by her colleagues with an ebony-back hair brush and hand mirror.

Miss E. B. TITOHENER, of the Museum Exchange, has resigned to be
married and was presented by her colleagues with a case of fish knives, a
case of spoons and a biscuit barrel.

Miss W. HUNTKR, of t h e East Exchange, has resigned in view of her
approaching marriage and was presented by her colleagues with a cut glass
bowl, a silver lea strainer and many other presents.

Miss K. A. H u L L A N j j , of the Ualston Kxchauge, has resigned to be married
and was presented by her colleagues with a, lea service.

PROVINCIAL STAFF.
M.iss J. S. CHALMERS, Clerical Assistant, District Manager's Office,

Aberdeen, recently resigned to be married. She was presented by her
colleagues with a case of silver teaspoons and butter knives.

Miss B. A HENDRY, Clerical Assistant, District Manage's Office, Aberdeen,
having passed the Civil Service Examination for a Woman Clerk, London,
was presented with a case of brushes by her colleagues in Aberdeen prior to
taking up her new duties.

Miss TOMS, Travelling Supervisor, Hereford Section, Gloucester District.
has resigned on account of marriage. She was presented by the staff of the
District Office and Traffic. Section with a cut glass centre piece and a china
coffee service.

Miss RKJHAKIJSON, Clerical Assistant, District Manager's Onicr,
Gloucester, has resigned after six year's service to take up other employment.
She was presented by the staff with an amethyst and pearl pendant.

Mrs. ROBERTS, who a,fter resigning her established position as Clerica.1
Assistant in the District Manager's Office, Gloucester, to be married, was
re-employed in a temporary capacity, resigned on May 19 to take up other
employment.

Miss F. E. L. HEAPS, Travelling Supervisor, Exeter, who, after fourteen
years' service has resigned to be married, was presented by the District
Manager, on behalf of the District Office staff and telephonists at the exchanges
in the district, with a dinner service and other gifts.

Miss KATHLEEN WELCH and Miss JJSAN HENRY have been selected tot-
duty in France as telephonists. Both are accomplished French linguists.
Miss Welch also having a, good knowledge of German. There is plenty of
healthy rivalry amongst the Belfast and District telephonists for the honour
and privilege of serving their country, and it is expected several more will
shortly receive instructions to proceed to London for preliminary training.
Belfast is proud of Misses Henry and Welch arid hopes they will both be
spared to return safe and sound. That they may be successful in France
as they have been in Belfast is the unanimous wish, of the staff.

Printed by A. P. BIUNDELL, TA.YIOB & Co., 171-173, Upper Thames Street, London, E.G. 4, and published by the EDITING COMMITTEE
(JOHN LEE and J. W. WISSENDEN), General Post Office North, London, E.C. 1.
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PRACTICAL USES

WAVE METER
IN WIRELESS TELEGRAPHY.

BY J. (.). i lAUBORGXE,

74 Pages, 6 x 9 ,
Il lustrated. Cloth. Price 4 2 net, post paid tn an> ; i < h h r w

r i i i t e t l Kln.^i-loin, Colonies < > r Aliro;n! .

,\ BOOK of pract ical v;dne I n all i n t e re s t ed in wireless te legraphy,
A Cull knowledge of t h e principles and practical uses of t h e W a v e

Mete r is not only of v a l u e to every opemtor , but essential t inder the
present statutes.

CONTENTS.
I. General Remarks. II.—Types of Wave Meters in
Use in the U.S. Signal Corps. III.—Usesof Wave Meters;
Measurements of Wave Lengths. IV. -Tuning the
Sending Station. V.—Measurement of Damping and
Logarithmic Decrement ; Measurement of Damping of a
Closed Oscillatory Circuit. VI.—Measurement of Wave
Length of the Receiving Station. VII.—Measurement

of Capacity and Inductance.

READY SHORTLY. AUTOMATIC TELEPHONY, by CAMPBELL & SMITH.

Send for Catalogue. TT 'for f u l l particulars of our other bonks on
Teletjrapliij. \Virelens Te.leijraphy and Telephony. Enquiries solicited.

JSOOK DKI'T.

HILL PUBLISHING CO, Ltd., 6 \8
ON*°U

N
V6

E
RI£.ST' rl

"They are just what we want
out here, because every man Jack of us is out ir> all weathers- cigarettes
are impossible, but your pipe enables us to s t i l l enjoy our smoke."
This is an extract from one of the many letters we receive from the
trenches. Thousands of Wyse Pipes are in use out " there," and all
Riving HKAL PIPK-JOV. A Wyse Pipe is an essential part of your
Active Service kit , because it is STOIiilPKOOK—the "roofed " in top
makes it so (sec diagram)—even Hie heaviest rain and wind cannot put
it, out. Whatever your normal fancy in pipes may be, you need a
Wysc, Pipe for I hi; trendies—send for one.

The Famous
Trench Pipe

SECTION OF WYSE
Plu.j-A" P IPE S H O W I N G

l HOW IT IS MADE

The roufe(i-itl top
The U'y.SC Pipe i l t i rns makes it stormproof
from the bottom up-
wards, yet has the.
appearance of ahigli-
class ordinary pipe,
furthermore,

THE ASHES DO

NOT DROP OUT , , , „ . ,
These two ledges prevent the tobaceo and ashes from falling out

London made of scJu- t rd Krench b r ia r in one piece. Ke.commemied by
t h i s Paper. Posl free,: " Popular," 3 6 ; Si lver-mounted, 4/6 ; " . l O x t . n t ^
l incs l French briar, o - i i a r a n l d - d , 6/-; Si lver-mounted, guaranteed, 7/6.
SPECIAL QUALITY, made ..f selected finely .grained old h'rench
briar of. tlie finest ' p ia l i ly , every bowl perfect , finished by the \\yse,
process, mounted or umnuuritec'l, 10/6; Straight grains from 12/6.
Registered post abroad 6d. extra. When ordering mention T.T.J.

Send for our illustrated booklet.

& WYSE PATENTS, LTD.
(Suite 6), 22, Gerrard Street, London, W. 1.

Telephone: KEGENT 4481.

WHERE TO STAY.
(T^ARMOUTH the Beautiful). "Gleneairn"—The most comforl,-
V-*-* able Private and Residential Hotel in North Wales. Charmingly
situated, overlooking bay and mountains. Large lounge. Excellent cuisine,
Moderate inclusive tariff. Highly recommended.—Mrs. Dennis, Proprietress.
7J3ARMOUTH thelJeautifulj^ "Min-y-Mor," Largest Boarding
V-'-' House on Seashore. Immensely popular. Own private tennis
court, golf, health and pleasure grounds which slope down to the sea.
Magnificent bail room. Whist ijrive and Concert weekly Sunny rooms.
Full board. Separate tables. Homelike. Terms from 5s. (id. d a i l v . Illustrated
tariff (24 pages).—Mr. & Mrs. T. .1. Lloyd. '
CLIFTONVILLE, MARGATE^^losenburgh^^BoTuding H o use.

1 I t ) bedrooms. Situated best part of town. One minute to sands and
concert parties. Four- m i n u t e s to tennis and bow!s. Social evenings and
dancing in large recreation room. Hot luncheon, late dinner, excellent
cuisine. Special terms to those ( | i iot ing " T. & T. Journal." Phone 23S.

EASTBOURNE.—" Polytechnic " .Hoarding House. Recommended
' by" Polytechnic," Pu-gent St.. since IS94. A comfortable hol iday home.

Liberal table. ''Terms from 25*. w'kly.—Mrs. Edwards, 109-11 1, Tideswel! Rd.
""pASTBOURNE".—Rev. R." C. Gillie and Rev. E. W. Mbore
-*—^ recommend 3 & -I, Queen's Gardens. Board residence. Restful.
Balconies overlooking sea. Minute from Grand Parade and Pier. 30s. to
42.y, weekly. Misses Yelland & Galway.

CASTINGS.— Kuteland .boarding K.stablishmerrL±5cst position
on sea front. Central for all amusements. Terms from 30*. "Phone IDS.

G.O. ('.
TLFRACOMBE.—''Arcadia" Private Boarding Establishment.
' Arcade Road. Grand s<-«. \-icu- (right on f ron t ) , overs' comfort, good

cuisine, highly recommended. 12 bedrooms. Keceiitly renovated throughout.
—Mrs. E. Millington Proprietress.

"VISITORS TO LONDON."

TRANTER'S TEMPERANCE HOTEL,
6, 7, 8 & 9, Bridgewater Square, Barbican, E.C.

MOST CENTRAL FOR BUSINESS OH PLEASURE.
2 minutes' walk from Aldersgate Street, Kailu-ay Station ; 7 minutes' walk
from St. Paul's Cathedral and G.P.O. Very convenient for Shopping Centres,
Amusements, and all Places of Interest. Terms : Bedroom, Breakfast, and
Attendance, from 4s. Otlier meals c ptional. Tea, from Is. to Is. 9d.

G. T. S. TRANTER, Proprietor.

WHY doll't y°° write
for the Mode Book? Send a
card now for this delightful
guide to all the best the
Season has to offer. 48
pages of fascinating fashions.

Coat and Skirt Coat Frock Trench
Coat Dainty Frocks Silk Coats
Blouses Jumpers — Underwear—
Shoes —Trunks —Uniform—Etc.—Etc.

This liule-at-a-time plan is str ict ly private
and conf iden t ia l — send for f u l l details.

All supplied on. our s t r i c t ly private and
conf ident ia l "T imes" System from
5/~ m o n t h l y . Knou n and recommended

c\ e rywhere .

Special Terms to
Telephone and P.O. Staff.

PRICHTONS' Ltd.
"̂«» Ladies'Tailors, Furriers and Outfitters,

14 Criehton House, Devonshire Sq., City, E.C.2.
(One minute fmm Liverpool Street Station]
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NEW PUBLICATIONS OF

THE WIRELESS PRESS LTD.
MARCONI HOUSE, STRAND, LONDON, W.C.

Year Book of Wireless Telegraphy
and Telephony, 1917

FIFTH YEAR

1,000 Pages (wi th Map of World showing Wireless Stations'!,

Price 5/6.
Postage (T'nited Kingdom, 6d. Abroad, 1/4.)

The only reference work on this subkct.

Elementary Principles of Wireless
Telegraphy.

PART II.

By R. D. BANGAY.
Price 2/-. Post free 2/3.

SHORT SUMMARY OP CONTEXTS :

Curve Diagrams and their Use ; The Theory of the
Dynamo ; The Theory of the Transformer ; Resonance ;
Resonance in Low Frequency Circuits ; Spark Dischargers ;
THE OSCILLATION VALVE as a Receiver, as
a Magnifier, and as a Transmitter ; Rseephon of

Continuous Waves.

A l i m i l f d number of l i o l l i 1 'ar l 1 . and Purl I I a rc l i c i i j . . . h o u n d
in one v o l u m e a m i may l i e o h i a i n c i l .

Price 3/6, or post free. 3/10.

For Buy

ELECTRICITY
and read it carefully.

It contains important serials of
direct interest to all employees
in the Engineering branch of the
P.O. Telegraphs and Telephones.

EVERY FRIDHY,
OF ALL BOOKSTALLS AND NKWSAGKNTS.

Publishers:

S. RENTELL & LTD.
36, MAIDEN LANE, STRAND, LONDON.

Mental Efficiency,
Kmeieney—Mental Kfticieney—is no meaningless catch-phrase.

Tt is the slogan of success in life to-day. Hoards of Trade, Chambers
of Commerce, Efficiency Clubs everywhere, are taking Tip the inves-
tigation and study of the subject all over the world, (iovernmental
Departments are disseminating information in regard to it.

But the foundation of national efficiency rests upon the efficiency
of the individual. No matter in which direction you turn, truly
enieient men and women are getting the most out of life, for they
have learned to develop a,nd expand their capacities for work and
play to the utmost. This hustling, svork-a-day world holds no rich
prizes for those who do not organize and develop their mental resources
sn as to make the most of what na tu re has endowed them with.

The average man is no t worth milch more than a dollar a day
from his shoulders down; h u t from his shoulders up, there is no
l i m i t to his value.

It you would make money in business—you must be efficient.
If you would rise to a high place in any profession—you must be
efficient. If you wovild win power and influence in public life—
yon must be efficient. If your occupation is smothering your
ambitions and hopes—learn the principles of efficiency. This know-
ledge will bring you advancement, increased salary, more leisure to
do the big things in life.

Here are ten new books which lay bare the secrets of ef f ic ient ,
irinmpha.nt manhood In p l a i n , easily understood lany'nage

I 'OISK . . . . . .

T I M I D I T Y . . .

COMMON SKN'SK

O P P O K T l ' M T I h X

rHAKACTKK

PRACTICALITY

PERSE VKKANCK

SPKECH

PERSONALITY

H o u l o A t t a i n I t .

Hou I o ( ) \ orcomc 1 i .

Ho\\ i u Kxercise I t .

Hou lo Make- the Mosi of Them.

.Hmv to Strengthen I t .

How to Kxert : i t .

How to Acquire J t .

How to "Develop It.

How to Use It Effectively.

How to Build .It.

Master the principles of these books and you w i l l become mas t e r
of \ oneself, and can mould men and circumstances l o your w i l l .

\\'e ask yon to use tho Reservation Form at once, for we cannot
promise to hold the sets which we ha.ve put aside for you af ter the
dale sh.o\vn on the l1Yn-m.

Sign, your name to the Form and get it into the post to-day.
Do not send any money with it. As soon as your Application is
received we will pack your volumes in a stout case and despatch
at once. After approval, yon then, if you decide to keep the set,
send us a first payment of 2/0 only, and further sums of same amount
monthly until a total of 30 - is paid. If they are not satisfactory
you may return the volumes to us at our expense, a.nd the transaction
is at an end.

COUPON for FREE INSPECTION.
To Messrs. FUNK £ WAOXALLS COMPANY, I ' l i M i s l i r r f ,

Dep. T.T.J. 1S1 Salisbury Square, London, K.C.

Please send me on approval for three days, carriage paid and
entirely at your own risk, a set of the MENTAL EFFICIENCY
BOOKS, if approved I will send 2/6 within 8 days and 2/6 per month
therafter till the full purchase of 30'- is paid. If I do not want the
books after inspection 1 will return within three days of receipt.

Name ..

Address

Please mention "TELEGRAPH AND TELEPHONE JOURNAL" when replying to Advertisements.
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BRITISH TELEGRAPH PRACTICE.

(Continued from page 129.)

IV.—TELEGRAPH INSTRUMENT ROOMS.
THF. standard arrangement for telegraph instrument rooms in the

Ignited Kingdom is to have narrow tables two feet wide with the telegraphists
facing in one direction in each halt of the room towards the middle of the
room. In the smaller rooms, or in room* of such a shape as to render that
course desirable, it is sometimes arranged that all the telegraphists shall face
the same way. The distr ibution of telegrams is conducted from the middle
of the room so that the circulation may be as rapid as possible, and for this
reason the tubes from the counters and from other offices are brought to the
central point. There is some difference of opinion as to the arrangement
of instruments on the tables. In some instances the geographical arrange-
ment seems to be an advantage, in order that when a wire is interrupted
the telegrams may be readily transferred to a wire providing an alternative
route. • On the other hand it might seem to be an advantage so to arrange
the circuits that the physical conveyance of transmitted telegrams could
more readily be accomplished without the messages having to pass back to
the central distributing point. Generally speaking a compromise is effected.
The broad geographical arrangement is adopted, while this principle is
departed from in the ease of those instruments the telegrams for which are
received in considerable bulk from another instrument, and these wires are
placed in dene proximity. Another disturbing factor lies in the desirability of
associating certain types of instrument together to enable team working
to be adopted. For example, Creed instruments which call for the perforation
of punched slips can most efficiently be grouped together so that the keyboard
perforator operators may be used collectively to prepare perforated slips for
different circuits.

The conveyance of telegrams from point to point with due rapidity is
one of the problems of modern telegraph practice. In the main the messages
are collected by hand, and conveyed by hand to the central point where
they are sorted and conveyed by hand to the instrument where they are
signalled forward. In some larger instrument rooms, such as the Central
Telegraph Office and Manchester, subsidiary distributing points are arranged.
Where collectors are able to do so they are expected to pick out such of the
messages as they collect and place them at the appropriate instruments on their
way back to the central point, but this is only practicable in a comparatively
small degree.

The use of mechanical devices for the conveyance of telegrams has
been the subject of much thought during recent years and a complete system
has been introduced »f Birmingham, if i> admittedly -unsightly : to some
extent it obstructs supervision, but, in the main, it certainly does succeed
in providing an equable distribution of the traffic, and, while human dis-
tribution is more rapid in certain instances, the general efficiency of this
machine distribution is now beyond question. But in the balance, of interest,
having regard to its unsightliness, to the obstruction in the sirpervision, and
to the fact that it robs the younger telegraphists of the valuable knowledge
of circulation which is given to them by experience in collecting and dis-
tributing, it is doubtful if this plant will again be adopted in its present
shape. Partial arrangements to provide point-to-point conveyance have
been adopted, either in the form of Lamson carrier, or in the form of cord
carrier, or in the form of house tubes, or in respect of the addressing tables
where telegrams are prepared for delivery, in the form of band carriers. Any
one of these devices undoubtedly facilitates the collection and distribution
of telegrams over the area of a large telegraph instrument room.

For some years the Western Union Company in New York, with tele-
graph instrument rooms on two floors, used a mechanical carrier, but in the
new office this Company has adopted a two-fold system, partly mechanical
carrier to certain points for tho outgoing traffic and partly a band carrier
for the incoming traffic, and for the actual distribution and collection of
telegrams young girls on roller skates are employed. The result in point of
efficiency seems to be that the messages are more rapidly collected and
distributed than with any complete system of mechanical carrier. In Berlin,
owing to the greater width of the tables which are in use, it has been possible
to equip a mechanical carrier which runs along the tables and passes from
table to table under the floor and is therefore not open to the criticisms which
can be justly levelled against the Birmingham system. But the Berlin system
is not applicable to England without widening the tables and the gangways
between them and enlarging the instrument rooms to such an extent as to
negative the value of the change. In the London Trunk Exchange an
efficient system of pneumatic distribution has been installed. The tickets
with one end turned down are placed in the tubes and are blown at high
rapidity to different portions of the room. The adaptability of such a system
to telegrams has been considered, but the cost of heavier paper would be pro-
hibitive. In the main, so far as experience up to the moment is a guide,
transmission by tube with carriers is the most satisfactory for longer distances,
and bv a point-to-point .Lamson pick-up carrier for shorter distances.

For the purpose of supervision instrument rooms are divided into
sections, and each section is under a supervising officer of appropriate rank.
The sections again are grouped into divisions and each division is under an
officer of superior rank. The whole instrument room is under the chargeship
of a superintendent. The demarcation of responsibility is not difficult,
for whenever a question arises in one section which affects another section
the divisional officer is the court of appeal; and whenever a question arises
in one division which affects another division the superintendent is the
court of appeal. The questions most likely to arise are those affecting the
dislocation of traffic when a wire is interrupted and a choice of another route
for that traffic is necessary. But, in addition to this, moments of pressure
arise when additional staff has to be borrowed from another section or division,
and the relative higher supervising officer is expected to consider the balance
of interests in each ease.

A modern problem has arisen in connexion with the change of telegraph
circuits to telephone. For some years before the transfer of the local telephone
systems to the State the long distance telephone room, which was usually
in the Post Office, was obviously the suitable place for these circuits, and for
those other telephone circuits over which the public pass their telegrams
or accept them by telephone. The growth of the nse of the telephone for
this purpose, however, rendered this an undesirable arrangement as the
telephone rooms became too noisy. The next development was to equip
the phonogram circuits, as they are generally called, at one end of the tele-
graph instrument room so that the operators faced the noise of the room,
and it was found that the noise was not sufficiently disturbing to prevent
the arrangement from being a success. The advantage, of course, is that
all the telegraph work, whether performed by telegraph instrument or by
telephone, is done vinder one control, and rapidity of transit to and from
the phonogram circuits and the telegraph instruments is assured. There
is some feeling, however, that either the noise in telegraph instrument rooms
will have to be subdued, either by placing the instruments on a substructure
of concrete or on a slate bed, or by providing suitable covers, or by putting
the " sounder " instruments in headgears so that the noise may be confined,
if the introduction of telephone circuits into the telegraph instrument room
is to be continued ; or on the other hand, it may be that the more rapid
and the more noisy instruments will have to be placed in separate rooms.
Recent tests have proved that the noise of telegraph instrument rooms
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depreciates the efficiency of telephone hearing more definitely than had seemed
to be the case, though the convenience of doing all the telegraph work in
close association is still recognised.

The present position of telephones used for the transmission of telegrams
is quite tentative, and various experiments are being made not only in respect
of the place where the circuits should be installed but also in respect oi the
need for a distributing switch, and in respect of the arrangements for incoming
and outgoing traffic. The whole question of the use of telephones for tele-
grams has been complicated by the necessity for a rapid extension during the
war in order to facilitate the withdrawal of Morse telegraphists, and while
it seems likely that the telephone will take, permanently, a more prominent
place in the telegraph organism than in the past, it is by no means certain
that it will continue on the scale at present adopted in national exigencies.
There is also another factor in the promise of low speed printing telegraphs
to be used in connexion with high speed printing telegraphs, and if the
promised machines for sub-offices can be superposed on telephone circuits
it may be that the future lies rather in this direction than in the use of the
telephone itself for the transmission of telegrams.

V.—TELEGRAPH INSTRUMENTS.
The object of this chapter is not to describe telegraph instruments

themselves but to indicate the use to w'hich different types of telegraph
instruments are put in the British Telegraph Service. Telegraph machines
may be divider! into two classes, those which produce arbitrary signs either
visible, or audible, or both, and are read by the skilled telegraphists, and
those which print the actual messages in Roman letters on a tape or on a
telegraph form. Broadly speaking the first class of instrument up to recent
years was characteristic of English and American practice, and the second
class of instrument was characteristic of French and German practice. Of
the first class of instrument with symbolic signs there have been the single
needle, the double needle, the Morse printer, and the Morse sounder, but
a. policy of unification was inaugurated some years ago in the, British service
and by the conversion of a large number of circuits to Morse working that
system was made entirely predominant. The second class of instruments
includes, apart from slower printing instruments used for the distribution of
news, the Hughes instrument and the Baudot, with several adaptations of
Baudot to which further reference will be made later.

Both in England and in America there has been a reversion to printing-
telegraphs largely due to the research which has been given to the Baudot
system and to the application of signalling methods based upon typewriter
keyboard practice rather than upon special methods of signalling. Before
this is discussed, however, it is desirable to look further into the question
of the modern application of Morse working.

Morse working by hand, i.e., by the signalling of long and short' signals
to indicate letters and figures still holds<-a very important place in the British
telegraph system and probably will long continue to do so. It has been
developed to a high pitch of efficiency by means of electrical devices which
permit both-way working (duplex), both-way working plus an additional
channel in one direction (triplex), double both-way working (quadruplex).
Further than this, ingenious devices have been made to permit the use of
channels of quadruplex circuits at intermediate points. Thus, a quaxlruplex
connecting A, B and C can be used as both-way working between A and B,
both-way working between B and C, and both-way working between C and A.
The carrying capacity can be easily estimated from the fact that each way
working is normally regarded as being able to convey 40 telegrams per hour.
The fundamental weakness of the Morse code lies in the symbols for figures.
These symbols have successions of dots or of dashes, and it seems to be the
case that there is a psychical or a psychological tendency to form each
succession of dots or dashes a shade larger than the preceding. In consequence
there is some risk of error with the figure code, and for many years this has
been safeguarded by the repetition of the figures in an abbreviated form.
Later studies seem to indicate that undue reliance is placed on the repetition,
and that the original signalling is not so precise, as if it were relied upon.
The tendency therefore is against repetition except in the case of abnormal
messages.

The most interesting development of Morse, however, was Wheat stone,
which is an automatic Morse worked at a very high speed. .In the 'eighties
before the introduction of the uritTiB'groun.d system, speeds of 500 and even
600 words a minute were not uncommon. In its economic use of wires the
Wheatstone still holds its place,but obviously it presents a difficulty in arranging
for the hand transcription of the symbols received at such high speed on the
tape, and that method of transcription is necessarily slow. An attempt
has been made to meet this difficulty by means of typewriters, and for some
years this method was used in the British service, the telegrams for transmission
being " gummed," i.e., the tape with the arbitrary symbols was attached to
the form and was read by the .signalling telegraphist, and telegrams for
delivery were typed. The most successful solution was the Creed instrument
which translated the arbitrary symbols into Roman type.

Tho Creed apparatus, instead of receiving Wheatstono signals only by
inked symbols, receives them by a perforated slip in addition to the inked
symbols by Wheatstone, and this re-perforated slip is put through a printing-
instrument which translates the symbols into Roman letters ou a. tape, which
in turn is gummed 011 the form. The machine works at a maximum of 150
words a minute so far as re perforation is concerned and somewhat less so far
as the printing is concerned, and the printed tape is gummed on forms ready
for delivery to the public. These speeds look much lower than the possibilities
of Wheatstone as shown above, but by means of careful economic working,
and bearing in mind the fact that modern underground circuits are them-
selves limited in point of view of speed, the Wheatstone Creed itself is not
at a disadvantage. The re perforated slip can be used not only for producing

the printed-siip but for signalling forward, oil other circuits, and this use of
it promises to be, one of the most interesting aspects of the future develop-
ment of telegraphy. The Wheatstone both in itself and in its Creed form,
does not give the output in telegrams which might be expected from its
nominal speed. It h«is been discovered that in net productivity ordinary
Wheatstone reaches about 60 per cent, and Creed about 70 per cent. In
special circumstances these figures have been exceeded and there can be no
doubt that further study will reveal the factors which militate against a
better net product.

In the application of Wheatstone to Morse working there has been a
diversity of practice. Whcatstone has been used as an occasional recourse,
and in this aspect, has been aptly called " spasmodic " Wheatstone. It is
a method of working which has obvious disadvantages, and is only brought
into use to meet hea.vy accumulations of traffic, and then it presents a staff
difficulty as the writing of the, slip is a heavy burden. On the other hand
Wheatstoiie is sometimes worked, on a, continuum basis, being called
"systematic" Wheatstoiie. and for- this purpose the addit ion of type key-
boards (-ice below) for perforating and of typewriters for writing is an advantage.
The most satisfactory system of " systematic '' Wheatstoiie is with the Creed,
as described above. This method is being worked in America, in Russia,
in Australia, and is characteristic; of (Scandinavian working. It shows signs
now of being replaced on shorter line-; by the multiplex method.

The original production of perforated slip by hand was by means o
an instrument controlled by three keys, one of them producing the perfora-
tions to make a dot, one of them producing- the perforations to make a dash,
one of them producing the perforations to make a space. This obviously
had its crudities, and much ingenuity has been expended in recent years in
providing instruments which will produce these perforations with a keyboard
on the typewriter model. Two such instruments are in use in England.
One of them is called the (Jell : the other is called the Kleiiisehmidt. The
Gell is a British machine and the KJeinschmidt is an American. By means
of these machines telegraphists are able to perforate for onward transmission
an hourly load varying frcm (iO to 100 telegrams.

Before leaving Morse telegraphy it is necessary to refer to the use
of typewriters. In America the typewriter is used normally in connexion
with Morse sounder working. It is normally a more rapid machine than
Morse hand signalling, and in America various devices have been introduced
to produce sequences of short signals automatically, so that hand signalling by
M<M'w ca.iv apymvAch the. capacity for speed with the typewriter. These
devices are not viewed with favour in England largely because it is l eared
that they develop telegraphists' cramp, and it cannot be sa-id that the use
of typewriters for writing telegrams received from the Morse sounder has
been developed in England to the extent which at one time seemed probable.
The typewriter is used, however, most efficiently for translating inked Morse
signals on tape both in respect of commercial messages and messages for
newspapers, the latter being readily manifolded, as many as twenty copies
being made at one time in the Central Telegraph Office.

An interesting adaptation of a type keyboard instrument for Morse,
signalling was developed, a few year.; ago. It was called the " Yetman."
and it was so arranged that the depression of the keys actuated drums which
signalled the long and short Morse impulses for the appropriate letter. The
aim of the machine was to find a relief for those telegraphist 5 who suffered
from telegraphists' cramp and to provide them with a method of signalling
other than the conventional Morse key. The Yetman was undoubtedly
successful, within its somewhat narrow range, and would probably have been
developed in England had it not been for the rise of methods of telegraphy
which did not use the Morse symbols.

The characteristic of the various instruments which are included under
the generic heading o£ Morse—with the single exception of the Creed attach-
ment—is that they call for mental interpretation of the symbols. Other
instruments to the consideration of which we now come do not call for the
mental interpretation of the symbols, but the telegraph machine itself translates
the electric impulses into letters. The dis t inct ion is not a new one. It
developed quite early in the history of telegraphy, and the separation of
telegraph development i n t o two main streams is not dissociable from the
fact that in the United (States of America certain financial interests operated
in the encouragement of the Morse as a rival to the Hughes printing machine.
This machine will always receive its tribute of respect from telegraph men.
it still holds an important place in continental telegraph : it is still a factor
in international telegraphy and has only of recent years been displaced in.
the British system. It operates by means of a keyboard, broadly speaking,
akin to that of a pianoforte ; the keys operate the rotation cf a typewheel
with type on its periphery, and at a certain moment the paper-moving wheel
is raised so that the tape is pressed against the appropriate letter. In the
hands of skilled operators who are able to take advantage of the sequent
conveyance of letters in one revolution of the wheel it is capable of a high
output, ranging from 60 to 70 telegrams per hour, and it has been worked
both ways on one wire. The telegiams are produced for public use by gumming
the printed tape 011 si form. The. development of instruments which use a
wire to better purpose, has been the deciding factor which has told against
the Hughes, and it is not too much to say that its departure is viewed with
keen regret.

Treating the Hughes as an intermediary, ne come lo modern telegraphy,
and to the striking development of the Baudot instrument and of improve-
ments on, oi' developments from, the Baudot. The Baudot system uses as
its central principle a code made up of five elements for each letter and
popularly called the " five-unit code." This code includes for each symbol
variant permutations and combinations of positive and negative impulses
to make up the invariable total of five. The signals are transmitted by means
of five keys, and an arrangement is in operation to indicate to the signalling
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telegraphist the rhythmic pulses. This arrangement is called the " cadence."
The receipt of the impulses at the incoming end of tho wire selects the appro-
priate moment for pressing the paper against the typewheel whereby the
letters are printed on a tape. But there is a major selection. Xot only are
the signals dispatched from one instrument to another, but a group of instru-
ments is arranged oil one wire so that each can transmit to each of a group of
receiving instruments. To do this a distributor is arranged, the function of
which is to gather and allot the signals to the appropriate instrument. This
calls for a, controlled synchronism and the distributor is governed by special
signals which are transmitted at every revolution, and the " cadence " thus
becomes an indication to the signalling telegraphist of the moment at which
his signals can be included. In addition to this distribution, a British engineer
has succeeded in making the already multiplex machine work both ways
simultaneously. Hence it comes that between London and Birmingham
there are twelve channels on one wire, six in either direction. Between
London and Brighton and between London and Bristol there are ten, five
in each direction. The suitable speed is 30 words per minute, though this
is not a l imit ing speed and the output can be regarded a,s (>5 telegrams per
hour per channel.

The newer inventions take this Baudot as their basis. The Murray
multiplex is the foundation improvement. It abolishes the five keys and
in place of them it adopts a perforating system with a keyboard of the type-
writer model. The advantage is that the operator is quite free from the
cadence : the perforated tape does the signalling and the telegraphist keeps
the machine supplied. It is found that this can comfortably be (lone with a
machine running at 40 words per minute on each channel. Further the
Murray multiplex prints ea,ch message on a separate form and not on tape,
though to do so certain signals are necessary to bring the type carriage back
at the end of a line and to pass from one form to another at the end of a
message. The output of this machine in its latest form may be stated as
80 telegrams per channel per hour. The Western Electric Company have a
machine with the same main features, but instead of separate forms it uses
a continuous roll of paper, but it requires special signals for the end of a line
and the end of the message. It adopts the principle of correcting the
synchronism from the signals themselves as they pass, thus saving the trans-
mission of correcting signals, but the value of this on short lines is not yet
proved. It was adopted by the French Government for Baudot working
on long lines to Algiers. The Western Electric Company's machine is in
extensive use in the United States where very high outputs ranging to 100
telegrams in the hour are frequent, arid the speed per channel has been
increased to 45 words per minute. Both the Murray multiplex and the
Western Electric provide eight channels for each wire, a total speed in
England of 320 words per minute, 100 words in each direction. It would
seem that the mere raising of the speed per channel to more than 40 words
per minute brings with it the necessity for some method of printing other
than printing on tape, either printing on separate forms or on a continuous
roll. Somewhere near 40 words per minute seems to be the limit of
" gumming," in a satisfactory fashion. The Western Union Company has
installed multiplexes of an admirable kind on the land-lines, to be worked
in association with its Atlantic cables, the first development of multiplex
working for cable traffic.

The Siemens' instrument is a German invention also based upon Baudot,
but it chooses a both-way high speed principle rather than the multiple
channel system described above. It uses perforation with a typewiiter
keyboard, but with an alphabet designed to fit the German language and
to reduce the alternations of current, in passing from one letter to another.
It works out 1,000 letters per minute" in each direction and prints oil a tape.
It has an ingenious self-regulating system for finding synchronism. It
provides that each keyboard perforator, by being plugged up to the receiving-
apparatus, becomes a re-perforator and produces a perforated slip identical
with that originally used at the forwarding end, and this slip is available for
onward transmission of the telegram. This feature of re-perforation is also
being adapted to the multiplex instruments described above, with the addition
of being controlled from the signalling end so that the signalling telegraphist
by including a particularised signal can provide, a perforated slip for those
messages which have to be signalled forward by the receiving office. It
makes the machine readily adaptable for the triangular system which is
described as a feature of the German telegraph organism.

Other devices in use in instrument rooms may be referred, to briefly.
Telegraph circuits which carry a light load are not ordinarily joined to an
instrument but to a, switchboard, called a '" concentrator," where they are
connected to instruments when necessary. A similar arrangement is in force
in the slacker hours to enable telegraph circuits to be grouped together, and
this is known as " night concentration." The reduction in the floor space
in use and consequently in artificial light, and the resultant saving of staff,
are all of considerable importance in the aggregate, and as news circuits are
more busy in the evenings it is obvious economy to arrange " night concen-
tration " in proximity to the news work.

At some offices repeaters are installed for the reinforcement of the current
oil very long lines, and these repeaters need careful and skilled attention in
order that imperfections in the regulation of the apparatus may not interfere
with the working of the wires. These repeaters are often necessary for special
circuits made up for news work and for events of special public importance,
but the recent development of Creed re-transmission has reduced the need
for long complicated circuits serving a number of offices.

A few other instruments remain to be mentioned. The general policy
of substituting telephones for lightly loaded telegraph instruments has been
carried so far that only a few of them remain. There are still some Wheatstone
A B C instruments, the feature of which is that a pointer indicates the letter.
A few single needle instruments remain, chiefly connected to railway stations,

and among them are isolated cases of acoustic instruments of the same type,
called '' double-tapper." Some members of the public, especially in London,
rent telewriters or telautographs, for the despatch and receipt of their tele-
grams, and there are a few instances of instruments of the Siemens' printer
type, an instrument which is very largely in use in Germany for light loads. In
the main, however, British telegraph practice confines itself to Morse sounder
with Creed or multiplex printing machines for the heavier loads, and though
the development seems to be in this direction of multiplex printing for main
routes it is not probable that the predominance of Morse will be affected for
many years. The French system uses print ing telegraphs of the Hughes
and Baudot type as the normal, wi th Morse as the exception ; the I'mted
States is developing p r i n t i n g telegraphs of the modern mul t ip lex k ind , wi th
a f a i r amount of Wheatstoiie wi th Barclay or Creed addi t ions , but w i t h a
large field for Morse ; Canada uses Morse and Wheats tni ie ; Scandinav ia ,
Wheatstone. Creed and Morse: Germany, Hughes, Siemens, Wheatstone
and Baudot ; Russia, Wheatstone, Baudot, Murray ; Ind ia , Baudot, Wheat -
stone, Morse; Australia., Creed-\Vheatstone wi th multiplex p r in t ing 111
promise and Morse. With these varied instruments is telegraph practice
being evolved throughout the world.

(To be continued.)

TELEGRAPH TRAFFIC.

Bv R, BAXTER.

(A comparison of past, and present conditions ami a view of the. effect
of the, v:ar upon a. North Country office.)

THE recent passing from service of the last link, so far as
this office is concerned, with the Post Office telegraphs and the
business conducted by the '' old companies.'' called to memory
the leaf of a publication which shows that in 1871 the traffic of a
week equalled that of a day at the present time (see Statements
I and II).

Many have been the stories told and listened to with rapt
attention of what telegraphists were wont to do in the " old
company/' Shall we say to present-day telegraphists >. Judge
for yourselves !

All honour, however, be to the men who doubtless found it
difficult to forget the old magnetic code in favour of the Morse.
We scions of a later day revere their memory, for they were men of
good heart. They were our guides, counsellors and friends in matters
telegraphic, and" by sitting at their feet we learned to use our
hands aright in our endeavour to manipulate the commutator
of Bright's, Bell or D.P.S., the Morse key, and the sticks when
punching with ordinary perforators.

These instruments may doubtless soon be things of the past
also.

Examination of the various statements furnished with this
article will show that during the last four years there has been
a gradual fall of the traffic conditions.

It is gratifying to be able to record that the past three months
have shown an increasing tendency.

It will, however, be noticed, how difficult it is to meet the
fluctuations of traffic. A glance at the figures for say March
(Statement II) clearly illustrate this.

It may be said that season force will meet the situation, but
unfortunately this force is not always available for days of pressure
as it requires to live when not needed.

Season force has been a saving grace during war conditions.
I hope it may eventually be fairly rewarded when the day of peace
will introduce the question, How ?

Of the manipulative staff 44 per cent, of the most expert
force has gone to serve in a more pressing position with the Colours,
yet the average daily output per operator has not so greatly changed.
Compare the average of the highwater mark year 1907 with that
of 1916 (Statement III).

This speaks well for the whole staff established and temporary.
It proves that they are working with a will, trying to do their bit.

That this is also true of officers at the out offices also will be
readily acknowledged as each message received at the office under
consideration is sent by an out-office officer and each one sent is
received by an out-office officer.

We trust that each officer, and office will take this expression
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of opinion to his or herself and itself, as an indication of the
appreciation of the efforts put forward.

This article has been submitted for publication in the hope
that similar statements so far as other offices are concerned may
be forthcoming for purposes of comparison, as the future is doubtless
pregnant with conditions that will need the full glare of the limelight
if success is to be hoped for in dealing with them from Departmental
and labour points of view.

STATEMENT I.
L A . N C A S T K K A N D CARLISLE, THK LAKE COUNTRY AND FURNESS.

CABLISLB.
Nov. 4, 1871.

1 take first in order the communications of Carlisle because, from the
geographical position of that town, any arrangements which may be made
for the service of the district treated upon in this chapter must materially

be influenced by the facilities which Carlisle possesses for disposing of the
work collected at that centre. Apart from this consideration, Carlisle claims
the first attention, because its work will, during the tourist season, and,
in fact, at other periods of the year, rank far beyond that of any other office
in the district. According to the September return, Carlisle forwarded in
one week 368 messages; it received 450, and it transmitted 1,833; total,
2,651 transactions. These figures, when compared with the detailed state-
ment appended to this paper, represent, it will be seen, by 110 means the
greatest amount of business which, even during the past year, has been
dealt with at Carlisle, and as it does not appear, after a careful examination
of the question, that any portion of the transmitted work can be diverted
from that office, it would follow that, with the normal increase of business
and the growth which is likely to follow the improved arrangements to be
described hereafter, it is probable that during most of the summer weeks
of next year the Carlisle office will have to deal with from 3,000 to 3,500
messages ; the total may even touch 4,000 messages.

It will be seen at a glance by the map that Carlisle is approached, and
therefore has its telegraphic service, mainly by three principal routes.

STATEMENT 11.
CAHLISLE.

aratiue, tifatetnent oj Telegraph Traffic.

Month, | 1907. ; I SKIS. 1909. 1910.

January ... 58 910 54 022 49 6^9 57 3S3

Fobruarv ... .. . 53461 ' 53884 4 ) 9 5 4 51 887

March . . . . . . 03 444 55 $59 52 625 62 476

April ... ... gft 638 63 247 61 612 6' 377

May ... ... ... . 7] 459 til '>02 61 570 6327'

Juno ... ... . 70 143 72 645 67 735 74 548

Julv ... ... 89 920 83 139 73 862 81 35'-*

August ... .. 89679 80 c>73 75464 88073

September 79,081 74,963 ! 72,985 80,331

October ' 76,518 68,384 , 65,978 69,928

November ... ... .. 02 109 54 144 53 678 i 58064

December ... . . 56 695 55 304 55 563 62 744

Totals 837,357 777,766 , 736,655 812,435

+ Railway strike.
+ Gretna railway disaster.
Transmitted counted 1,

Approximately 72 per cent, traffic is transmitted.

Service messages, average 150 a day, not included in totals above.

News messages average 150 a day up to 1912, then dropped to present,
average, 80 a dav throua-h newsoaoers nsintr tolonhone

1 9 1 1 . 1912.

51,546 53,981

46,949 50,607

54,838 55,885

59,527 65,305

63,644 67,989

74,364 65,291

76,847 81,785

+ 102,155 85,668

79,307 76,411

67,183 70,548

55,003 59,396

52,720 58,551

784,083 791,357

A
B
C
SGTs
Yews
Phonograms

(1916) total

(1871) total...

1913.

56,926

53,051

59,379

61,448

67,795

64,894

81,435

84,451

77,826

68,657

51,781

-, 54,338

781,981

1914.

51,003

49,242

52,335

62,224

63,051

70,254

82.801

85,181

67,672

64,232

54,280

61,444

763,719

Average.

1

2,

1915.

56,102

J5 1,905

59,737

59,800

+66,547

60.544

71,806

73.253

72,101

63,997

50,471

52,788

739,111

250 a day.
500
300 „
150
80 „
50 •„

330

1916.

47,428

48,561

52,011

55,798

56,282

58,811

64,561

70,905

')•!. 140

60,906

54,686

58,255

694,350

2.651 per week.

STATEMENT 111.
CABLISLE.

Average Telegraph. Traffic and Staff Statement for Ten Years.

Staff and Traffic particulars.

Traffic counting transmitted 2,
news 3, and telegrams delivered
by telephone as 2 each

Average manipulative force

Transactions per operator per annum

Transactions per operator per dav

1907.

1,040,000

29.5

1908.

985,000

29.5

35,254 33,389

112 107

1909. ' 1910. 1911.
1 :

931,000 1,011,000 982,000

1912.

990,000

28.5 29.5 29.5 29.5

32,666 34,271 i 33,288

104 109 106

33,559

107

1913.

968,000

28.5

33,964

109

1914.

941,000

27.5

32,381

103

1915. ! 1916. ' s

899,000 887,000

26.0 25.0

34,576 34,280

110 i 110
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SIEMENS
WOOLWICH.

MAKERS FOR

OF

PRIMARY
CELLS

BATTERIES

TELEGRAPHS

TELEPHONES

BELLS

RAILWAY CIRCUITS

TESTING

MEDICAL APPARATUS

HAND LAMPS

SIGNALLING LAMPSAND

TIME DISTRIBUTION

IGNITION

LABORATORIES

SIEMENS BROTHERS & CO., Limited,
WOOLWICH, LONDON. S.E. 18.

Telegrams: "SIEMENS, WOOLWICH." S/^!fHED Telephone: CITY 6400.
1 858.
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WESTON
Miniature Precision D.C. Instruments

MODEL 279 BATTERY TESTING VOLTMETER.

The instrument is fitted with a Detachable Spike
Terminal and Flexible Lead with Spike Terminal.

DELIVERY FROM STOCK.

Weight, 11-6 oz. List Price, 49/-

WRITE FOR LIST D3.

WESTON ELECTRICAL INSTRUMENT CO.
AUDREY HOUSE, ELY PLACE, HOLBORN, E.C.I.

Telephone: 2029 HOLBORN. Telegrams & Cables: "PIVOTED, LONDON."

HART ACCUMULATOR
CO.. LTD.

Hart Storage Cells are BRITISH MADE and are
in use throughout the world for all purposes.

Many thousands of Cells in constant service for
Telephone, Telegraph and Wireless Installations.

SPECIAL TYPES of HIGH DISCHARGE CELLS
FOR TELEPHONE EXCHANGES.

PRICE LIST ON APPLICATION.

STRATFORD, LONDON, ENG.

DRY CORE

TELEPHONE
CABLES.

Electrical Plant of every description

for Power, Lighting, and Wireless

Installations.

JOHNSON & PHILLIPS Ltd

eHflRLTON, LONDON, S.E.
ESTABLISHED 1875.
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(]) That from Lancaster to Carlisle, which route embraces both the road
line of the late Magnetic Telegraph Company, and the wires erected on the
London and North-Western ilailway, (2) by way of Newcastle, following
the line of the North-Eastern Railway ; and (3) that from the north by the
Caledonian and Glasgow and South-Western Railways.

I will deal first with its southern communications ; that is, the wires
via Lancaster. At the date on \vhich this chapter is written, viz., Nov. 4, Carlisle
depends for its through communications by this route on a direct circuit to
Liverpool, and on a Manchester c i rcui t , which also connects it with Penrith,
rveiida.1, Laiiicaster 'and Preston. In a few days, ho\vever, a new wire, forming
part, of an intended c i rcu i t between Belfast and Manchester, will be tem-
porarily appropriated as a Carlisle and Manchester direct circuit. The
need for thi> circuit has been already abunda-ntly made out, and I think it
is necessary to do no more than state that i t is essential that this temporary
arrangement should, so far as Carlisle is concerned, be made permanent.
In what way the loss tha.t Belfast will thereby sustain should be made up will,
no doubt, be considered, and settled elsewhere. Carlisle, then, it will be
observed, will be in possession of one clear wire to Liverpool, and one clear
M'ire to Manchester. It will no longer be necessary that it should keep up
communication with Manchester by means of the omnibus bell circuit before
referred to ; and when I call attention to the position of Penrith. I will show-
how, in my opinion, that circuit can best be turned to account.

The circuits between Carlisle and Newcastle are three in number. One
is used chiefly as a news wire, which, s tar t ing from Newcastle, terminates
a.t Dumfries, having Carlisle intermediate. The second wire is about to be
used as a Belfast and Newcastle circuit, with Carlisle intermediate, and on
the remaining wire Hexham is interposed For the purpose of securing to
Carlisle at least one clear c i r cu i t with Newcastle, I propose that Hexham
should bo cut out from this wire, and provided with a, separate circuit by
means which I wi l l presently describe. The wire thus cleared, and which
1 think is at present fitted wi th needles, should be supplied with sounders
or double-current Morse1 apparatus, or at any rate with something better than
single needle instruments.

With regard lo those communications northwards, it should be explained
that Carlisle possesses two circuits to Glasgow, one by the Caledonian line,
and the other by the line of the South-Western Railway. Neither of these
circuits is clear, one having Dumfries and Kilniarnock, and the other Eccle-
fechan, Lockerbie, Moffat. and Biggur in circuit . An opinion is entertained
at Carlisle, and I think reasonably so. that the Carlisle office ought to enjoy
the exclusive use of at least one wire to Glasgow, and it would also be co;i-
sidered a very great improvement over the existing state of tilings, if a circuit,
either direct, or perhaps with one intermediate station, could be provided
as between Carlisle and Edinburgh. Although it cannot lie said that a wire
to Edinburgh would be completely filled at this moment with messages dealt
with at Carlisle, yt-'t, a respectable number would even now flow over a Carlisle-
Edinburgh circuit if it existed. On Nov. 1, at a time it must be remembered
\vheii the tourist season had come completely to an end, 130 messages were
sent between Carlisle and Glasgow. Of these, examination showed that
50 were for Edinburgh, 4(1 for Glasgow and 40 for Ireland, With regard
both to Glasgow and to Edinbugh. but especially to Glasgow, I may mention
here, that the conimumca,tioii which further on will be recommended to be
opened up between Bairow-in-Furness, and Carlisle, will bring upon the
Carlisle office a certain number of additional messages for each of the two
northern cities. Between .Harrow and Glasgow and Barrow and Greenock
there cannot be less that a score of messages per diem, and north of Europe
telegrams which would now circulate from Barrow via Manchester for Xe\v-
castle or Glasgow could more conveniently circulate through Carlisle for
Edinburgh and Aberdeen. Taking then as a basis, the present number, viz.,
50 messages n day between Carlisle and Edinburgh, and 40 per day between
Carlisle and Glasgow, 1 think we may compute with ail approach to accuracy
the numbers that would be dealt with on these two circuits as follows :—

Edinburgh Glasgow
circuit. circuit.

Number of messages per day in November 1871 50 40
Add for the general difference between the

number of messages in August and November 10 10
Barrow messages ... • • • ... ... 10 20

Normal increase 29 per cent. ...

Total for each circuit

20

90

70
20

I think these figures go sufficiently far in proving that there are grounds,
even upon traffic account, for the new circuits, inasmuch as 90 messages,
or even 45 per diem, represent a handsome annual receipt for a wire little
more than 104 miles long. ( 4 5 x 3 1 3 - - 14,085 messages - at £58 a thousand,
£812 or X 2 £1,024 a year.) It is not, however, solely on the produce
of the Carlisle message traffic that I rest this proposal. It is, in my opinion,
worth incurring some expense to strengthen the principal transmitting
centres so that they may be able to rely, not upon one route, but upon
several ; not 011 a few other transmitting centres, but upon many ; and for
this reason, among others, 1 think that the Department will do well to give
as nearly as practicable direct circuits from Carlisle to Edinburgh and
Glasgow.

I have consulted with Mr. Tansley, the engineer for Scotland, how this
can best be done. He would prefer not to touch the Carlisle, Dumfries,
Kilmarnock and Glasgow- wire, and obviously the northern section of this
\vire is wanted by Dumfries and Kilmarnock for message work with Glasgow.
We can however, re-arrange, without incommensurate cost, the Glasgow-

wire, which runs by the Caledonian line. A spare length is available from
Glasgow to Carstairs, 31 miles; a new wire should be run to Biggar and
Moffat. 34 miles, taking those two offices out of the through circuit. Then
from Carlisle a new wire, 25f miles in length will have to be run to Ecelefechaii
and Lockerbie, so that at the cost of putting up 59|- miles of new wire, a very
valuable circuit will be obtained, whether for the immediate purpose in view,
or for through 'working in case of need, 104| miles long.

Next, as to the Carlisle-Edinburgh circuit. Short of putting up a wire
throughout by the Waverley route, there is some difficulty in proposing a
really satisfactory arrangement. But while 1 would aim at a. clear wire
eventually, i think, iu the first instance, the needs of Hawick and Carlisle
may fairly be taken together. I understand, although I have no very precise
and definite information on the subject, that messages to and from Hawick
are much delayed by inadequacy of circuit accommodation : that having
to run the gauntlet of a circuit which comprises Stow, Gal.-i.shiels, Melrose
and Jedburgh, as well as Edinburgh and Hawick, delay could hardly be
otherwise than the rule. I propose then, that a circuit by a new wire through-
out shall be made up between Carlisle and Edinburgh, with Hawick inter-
mediate. As Carlisle, it is estimated will next summer throw upon this wire
90 messages per diem ; as Hawick is a considerable place, which in the
September week sent and received 214 messages, or say 35 messages a day,
and as this will be not only the main northern outlet of Hawick, but also its
only road to the points for which Carlisle transmits, I think there is no fear
but that the circuit will be fully occupied.

AIR RAID ACTION.

BY J. \V. K K N N E D Y .

THE screeching and banging of exploding bombs, with that
irritating squelching double thud at the end, the rattle of guns,
the feeling that any moment—particularly the next moment—one
may be crushed out of existence, the horrible helplessness and
uncertainty of those who, themselves subjected to danger, have
no means of reply ; such are not experiences that our pre-war
notions of our women staff would have led us to expect could be
endured—not that we had any reason to impute cowardice to them,
but simply because the very idea of the possibility of such endurance
being required of them never entered our minds. They, on their
parts, had become inured to the idea that the even tencur of their
official duties was unlikely to be disturbed by anything in the
nature of adventure. And if they had a grievance against fate,
it was that the large things of life, the things which call for the
stronger qualities, were not required of them. The adventurous
among them sighed for the chances of other days. The strong
of spirit yearned for wider worlds to conquer.

Some such retrospective thoughts were mine on Saturday
morning, the 7th inst., as 1 looked round the London Trunk
Exchange while bombs were actually dropping in the immediate
vicinity, while the presence of aii'men over and on both sides of
the building was reported, and while the smoke from exploded
bombs was distinctly seen from the windows, and through it all the
supervisor nearest to me hovered over her section like a strong
spirit seeking to help those under her charge.

I can paint no picture of stoical insensibility. Some nervous
cries there were as the bombs dropped, white faces were the rule,
but in many of these the lines of determination were the strongest.
Silent tears were dropped, but only for a moment. Xo one near
me left her post, and calls were passing and cords connected with
the music of death in our ears. So near and insistent was the
horrible thud of the bombs that most of us thought that some part
of the building had been struck. It seemed to us that the rattle
of guns continued longer than even during Zeppelin raids. Some
day it may add some value to ouv lives to know that there were
times when, for duty's sake, we faced the chance of death. It
must add infinitely more to the lives of women, whose finer nervous
and physical organisation makes them feel more acutely.

The conduct of the women staff in the General Post Office
South in this and other raids, both day and night staff, established
and unestablished, has been worthy of all praise. I have nothing
but whole-hearted admiration for their fortitude and courage.
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WORKING A WHEATSTONE IN GERMAN
EAST AFRICA.

BY EDGAR C. GATES, R.E.

ON Jan. 10 all was ready for speed trials. The preliminary
arrangements had not been propitious. One receiver had suffered
badly from mal de mer and several pinions vital to mechanical
accuracy were found on examination to have been bent. The
other only " spare "' available had early developed a relay fault in
the form of a loose tongue contact, and this was only remedied by
re.conr.se to main force and a pair of lineman's pliers ; but it worked !

The line, 117 miles long between Morogoro and Dar-es Salaam,
constructed under the supervision of an experienced Indian officer,
was excellent. Its resistance was a shade under 5 ohms per mile
arid constant except for trifling variations which occurred with
clock-like regularity throughout the day. The table on which
the set was fitted was part of the German P.O. equipment and as
hard as iron. One large gimlet, a big screwdriver, a small sledge,
and a jack-knife completed the tool chest at hand. But the wiring
having been tested and proved good we waited impatiently for the
familiar signals. " Shall I try ' O.S.' to you i " we read. We
found the fault already referred to and then came through the
first Wheatstone slip run in German East Africa. When it came
to our turn however our transmitter displayed a marked bias and
it required infinite patience to proceed with its adjustment by the
light of a hurricane lantern. Nothing remained but to postpone
any further trial till daylight. With a little good fortune the
bias was reduced to a working minimum and at 50 words a minute
signals were readable. With a new transmitter something more
like a satisfactory result was obtained. At simplex Morogoro
read Dar-es-Salaam with perfect marks at 250 words a minute.
At simplex, in the reverse direction, Dar-es-Salaam read Morogoro
at 350. Then came a duplex trial. A balance was obtained with
2,250 ohms in the rheostat and .5 m.f. in the condenser. At
150 words a minute simultaneously the result was excellent.

But, my technical readers will ask, what voltage did you use ?
Well, according to all test books 100 volts is the E.M.F. required
for Wheatstone working. The only power to be obtained locally
was from the usual type of dry cell " N " size, and the experiment
began with 45 of these. The power proved unequal and better
results were obtained with 30. At a rough estimate this gives us
45-50 volts and the results were as good as could be obtained under
home conditions. This number has since been slightly increased
as some of the cells have deteriorated. Of course this state of
things could not be regarded as final. A further length of line
as far west as Dodoma was added to the circuit now lengthened by
another 180 miles. Again success attended the trials and a YQ
speed of 150 words per minute was easily achieved.

The Wheatstone has once more justified the soundness of
its inventor's principles. Its use is extending in the area of opera-
tions and in four months it has made converts.

It is food for congratulation to think that one has been of
the party that participated in its original installation.

" Old Slip " opens the doors of memory and spreads the
wings of fancy. One man can think of nothing nearer originality
than " Old Mother Hubbard." Another exercises his taste in
verse while, for a third the nearest scrap of printed matter provides
his raw material. The telegraphist who punched the first bit
of c ' O.S. " out here may be judged by his selection. It ran :

"Awake, for morning in the bowl of night
Has flung the stone that puts the stars to flight.
And lo ! the hunter of the East has caught
The Sultan's turret in a nooze of light."

[It is interesting to note that the original of this contribution is
written on the backs of German order forms (Bestell-Zettel)
for goods traffic on the Tanganjika railway.]

TELEGRAPHIC MEMORABILIA.
WTILL the patient patrons who usually peruse the scribblings

in this column be good enough to read " guerdon " instead of
" querdon " in my quotation from the Italian poet last month,
more for the sake of Dante's reputation than for my own, which
is not perhaps A.I. in the caligraphy line !

Quite recently the depredations of some rats in the C.T.O.
led to the short circuiting of a pair of lead covered twin wires
connecting to a fire alarm. Upon raising the fl ooring " itwasnoted
that only this pair had been touched although many others were
laid along the same route. Curiosity prompted further investiga-
tion and an obliging lineman of no small reputation furnished the
following explanation and personal experience :— -" ' Rats apparently
object to anything being placed in their path. If you place your
wires parallel to the ' run ' of these animals it is seldom that anything
happens, but if you cross that L run,' ten to one they will nibble
through. The only way to get over their objection if you can't
avoid crossing over is so to arrange your cable as to leave them a
free way. He had one experience where they cut through lead
cabling containing over ten pairs, and the only device which over-
came their prejudice was to arch the wires at the point where the
smaller cable crossed over the main cables, leaving nothing actually
for them so much as even to step over, but in place a path under,
what evidently appealed to them as an obstacle that should be
removed. Since that arrangement these wires have never yet been
touched although well within easy reach of their wonderful teeth.''

Endless would appear to be the uses of the telephone, and
although the following is not likely to prove the means of increasing
the revenue of the Post Office Service, it is probably of sufficient
interest to be placed in the note book of any telephonist interested
in the utilities of his or her craft. It is sometimes necessary to
place electric motors in positions not easily accessible for inspection
so that when trouble arises from causes which may include excessive
sparking or irregular brush action it becomes necessary as one of
the ordinary verifications to inspect the commutator, &c. This,
where, as in a special instance, the motor is itself fixed in a distant !
or none too accessible loft or roof, would frequently involve
much trouble and probably loss of time. In this particular case
an engineer conceived the idea of fitting up a telephone by the side
of the motor, leading the wires down to a receiver in the basement
engine room. As sparkless running invariably gives out a peculiar
hum, and deviation from this regular sound would indicate that
there was sparking or scratching &c. at the motor brushes, a brief ;
listen at the detective phone prevented many a weary and fruitless
climb to the regions above, and on the other hand seldom failed to \
record real trouble when such existed. ;j

In season and out of season Mr. Donald Murray, with the j
sure eye of the prophet that knows to guide him, has advocated the j
superiority of the phonic wheel motor for driving Baudot and :
kindred telegraphic distributors. In "Press-the-Button-Telegraphy,'' <
in debates at our now vacated home on the Victoria Embankment .
and before the High-Speed Telegraphy Committee he has not
failed to voice his belief and to give reasons for the faith that is
within him regarding the absolute efficacy of this type of
synchroniser. He has now the satisfaction, not always accorded
to men in their life-time, of seeing his ideas fully adopted and his
views accepted as correct. Now that the device is in actual use
one can scarcely realise that there should have been any need for
a lengthy struggle over the matter. Frequently a fair practical
trial of new ideas, methods or machines is worth tomes of paper
and cubic yards of breath spent on debating impossible pros against
cons which are never likely to arise. It is understood that the
Ceylon Administration is actually trying or about to try the system
on their Colombo-Madras circuit, and it will be surprising if the
Indian Government do not follow suit. It is just the simplification
needed for that Eastern land where they love to see the wheels go
round with the minimum pother and fatigue.

One little word of praise should however be accorded to
Baudot's beautifully scientific governor which, given the conditions
of its native air!—the use of a certain special lubricant and which
by the bye we have never been able to completely copy this side
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of the Manche—has been known to work for half a year without
re-adjustment and, further, has been the means of maintaining
absolutely perfect Baudot communications during a quarter of a
century on circuits which may be numbered by hundreds.

Numerous will be the regrets at the departure of Mr. John Lee
from Headquarters, none greater, one would esteem than those
who have been associated with him in the conduct of this journal
as also those who have come in contact with his cheery personality
on the committee of the P.O. T. & T. Society. '' Will ye noo come
back again ? "

Consequent upon these regrets are those which one is bound
to associate with the departure from the C.T.O. of Mr. T. Mackenzie
who leaves his telegraph home in G.P.O. West to succeed Mi. Lee
in that wider sphere of activity, the traffic branch.

There are some folks whom one fixes as part and parcel of
certain institutions, even built into them, so that when circum-
stances move these same individuals with the most perfect ease
out of the cycle of their long-time normal activities, one wonders
how far the revolution will affect the fabric itself. Mr. Mackenzie
will know from these ruggedly expressed lines that he leaves a
distinct gap ; many will lose a friend and the gain of the branch
which has annexed him will therefore prove the lo.ss of the London
Central Telegraph Office.

Again have the twin Services been put to the test as never
before in history have British telegraphists and telephonists, and
again have they issued from the trial with an enhanced reputation
for self-control and self-discipline. Lord Roberts once had occasion
to say that " the men are splendid," had he witnessed last month's
trial of nerve and sense of duty he could not but have given our
sisters in the Services equal pride of place.

Comparatively very little notice has been taken in the daily
press of the interim report of the Whitley Committee on what
practically amounts to the treatment of post-war industrial
problems. The probable caiises of this apparent neglect are two-
fold, first the shortage of paper which almost prohibits the appearance
of any matter that does not touch directly on present conditions,
and secondly the shyness of the home-bred Britisher in approaching
new methods of dealing with old problems.

The report is practically one appeal to all grades and ranks,
from wealthiest employer to poorest employeee, from highest
official to lowest graded officer to come together and to take counsel
with one another regarding the best methods of dealing with the
post-war problems of their particular craft, and how best to develop
that particular craft or calling along safe and efficient lines to a
perfection of mutual and national advantage undreamed of in
any pre war period.

Here truly is the golden bridge of mutual trust and co-operation,
No words of the writer could improve on the closing words of the
report itself : " We venture to hope that representative men in
each industry with pride in their calling and care for its place as a
contributor to the national well-being (italics mine) will come together
in the manner suggested and apply themselves t o promoting indus-
trial harmony and efficiency and removing the obstacles that have
hitherto stood in the way."

Grave indeed will be the responsibility of those who render
at least a trial of the Committee's suggestions impossible.

========= J' J' T'

REVIEWS.
The Calculation and Measurement of Inductance and Capacity.

By W. H. Nottage, B.Sc. Published by The Wireless Press, limited.
Marconi House, Strand, W.C. 137 pages. Price 2s. Qd.—The
importance to those dealing with alternating currents of methods
of calculating and measuring inductance and capacity is self-
evident. Directly we commence to deal with variable currents
the inductance and capacity of our circuits begin to exert
their influence, and the effects due to these properties of the circuits
become more and more marked as the frequencies with which
we are dealing increase, till when we come to telephonic or wireless
work they are all important.

In the present book the author has collected in one volume

the formulae for expressing the capacity and inductance of the
various combinations of conductors most usually met with in
practice, including the important case of wireless telegraph aerials,
together with the methods of measuring these quantities which
are most generally employed.

As a work of reference to anyone concerned with these matters
it should prove of great use, bringing together as it does information
to obtain which otherwise would necessitate reference to many
separate books or to original papers.

Preliminary Mathematics. By Prof. F. E. Austin, B.S., E.E.,
Hanover, N.H., U.S.A. To be obtained from E. & F. N. Kpon,
Limited, 57, Hay.narket. London, S.W. 169 pages. Price SI.20.—
This book is a course in elementary arithmetic and algebra, up to
quadratic equations, simple series and logarithms.

The subjects is treated clearly, and a large variety of examples
is given.

In our opinion, however, the price is somewhat excessive.
Equally good books can be obtained in this country at considerably
less cost, and we are afraid that, unless the publishers can see
their way to reduce the price, Prof. Austin's book will stand but a
poor chance in competition with them.

The Elementary Principles of Wireless Telegraphy. By Pi. D.
Bangay. Published by The Wireless Press, Limited, Marconi
House, Strand, W.C. Part I : 212 pages. Price is. Qd. Part II :
241 pages. Price 2s. The two parts bound in one volume : Price
3s. tid.—In 1914- a small book of 160 pages appeared bearing the
above title, and published at the modest price of Is. It was a
reprint of a series of articles which had appeared in the Wireless
World, and was intended to be useful to amateur wireless tele-
graphists, and to Boy Scouts and similar organisations.

The remarkable clearness with which the subject was discussed,
however, rendered the book of great rise to a much wider range
of readers. It was by no means the ordinary " popular " type
of book, and yet was so lucidly written that a reader, without any
preliminary knowledge of the subject, coidd follow the argument
with ease.

This small volume has now grown to two, each considerably
larger than the original, and the excellent style of the first edition
has been well maintained in the present one.

The whole subject is covered, from a preliminary introduction
on the fundamental principles of electricity and magnetism up to
a description of the action of the rarefied gas '' valves " which
have recently come so extensively to the front in wireless practice,
both for sending and receiving purposes. This section on valvea
is one which will specially appeal to the student of wireless telegraphy.

The author has a really remarkable gift of arranging his
statements in logical order and of making his explanations complete.
The reader does not have to waste time trying to bridge the gaps
in the argument so often left in text-books by the words, " It is
evident that . . . " or similar expressions, remarks with which
the novice is only too familiar as presaging a long and perhaps
fruitless effort on his part to discover the reason why, but the
•whole argument is placed before him step by step in such a beautifully
clear manner that we feel sure that the absolute beginner will have
no difficulty in mastering the whole of the book. We can assure
the advanced student, also, that he would be well advised to read
it. He will, we feel certain, find after having done so that his
ideas on many points will be more vivid, and better arranged in
his mind, than they were before its perusal.

ENTERTAINMENT OF WOUNDED SOLDIERS AT BROMLEY.
The staff of the Bromley Exchange recently entertained about 30

wounded soldiers staying at Church House. Great credit is due to the
committee for the excellent arrangements made and for the good entertain-
ment provided. Songs and instrumental music were rendered by Miss
Gertrude Kingston, Misses Gardner and Smith, Mr. and Mrs. Brooker.
Mrs. Lydia Martin, Miss Woodham, ilis? Holloway and Miss Muriel Fleck,
The musical programme was followed by a tea, which was much
appreciated, and by aj smelling and hat-trimming competition. After the
prizes had been awarded and the votes of thanks had been given with cheers
and counter-cheers, " Auld Lang Syne " brought the entertainment to a close
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LONG DISTANCE TELEGRAMS AND
TELEPHONE CALLS.

SOME observations of the Postmaster-General of South Africa
in his report for the year 1016. extracts from which we reprint
in this issue, have the effect of drawing a distinction between the
different spheres of usefulness of the long distance telegraph and
telephone. " It has to be recognised/' he says. " that for the
longer distances the telegraph \vill remain the chief medium for
all ordinary purposes.' while later on it is remarked that for com-
munication between to\vns within a range of about 100 miles the
telephone is an ideal medium. This is, perhaps, only equivalent
to saying that as telegrams are usually charged for at a flat rate,
arid telephone messages according to distance, it follows that the
shorter the distance the closer the charge for a telephone call
will approximate to that for a telegram, and the preference will
go to the telephone. " The economic effect," it is said, " is that
whilst a reply paid telegram from Johannesburg to Cape Town
can be carried for 2s., the charge for a telephone conversation
between these two pla-es (if a trunk line existed) would, at the
present ta r i f f , be 14s. 6W. per three minutes.'' The question, of
course, is purely an economic one, and no purpose would be served
by spending 14.s. 6rf. on a trunk call if a 2s. telegram would answer
one's purpose. But it is precisely here that the difference between
the two modes of rapid communication comes in. A reply paid
telegram covering a message in each direction is hardly com-
parable with a telephone conversation which allows of numerous
messages in each direction, and in which weighty matters
can be discussed, objections met, instructions given, and varied
or confirmed according to the tenour of a correspondent's replies.
A dozen telegrams and the space of several hours would be required
for the same purpose, by which time the " economic effect ' would
be operating in favour of the telephone. It is perhaps not desirable
that long trunk lines should be loaded with messages of secondary

importance : there is economic fitness in their being reserved
for the rapid handling of such calls as justify their comparatively
high cost, for as the Postmaster-General points out long telephone
lines are expensive both to build and to operate. The telephone
on the other hand cannot approach the utility of the telegraph
in conveying long press messages with marvellous accuracy, nor
is it so suitable, regard being had to cost, for communications
requiring no answer, or merely a pure negative or affirmative.
There is properly no antagonism between the two Services—one is
indeed complementary to the other ; but we do not think a case
can be made out in normal times against the building of costly
long distance lines between important cities, which will generally
be found to be able to furnish sufficient traffic, even at a high rate,
to just i fy them, for the advantages of a telephone call in an
emergency, or when pressing matters are on hand, are of an
irreplaceable kind.

HIC ET UBIQUE.
WE offer our heartiest congratulations to Mr. John Lee,

Deputy Chief Inspector of Traffic, on his appointment as Post-
master of Belfast. Mr. Lee, as our readers know, is a member
of the Editing and Organising Committee of this journal, but
possibly they do not all know how large a part he has played in
its success. Whilst we shall miss his personality at Headquarters
we shall happily not lose his help, for he is continuing to act on
the committee and will co-operate with us from his new post. He
is succeeded as Deputy Chief Inspector of Traffic by Mr. T .
Mackenzie, Assistant Controller of the Central Telegraph Office,
to whom our sincere congratulations are also offered.

THE personnel of the telephone branch of the Secretary's
Office (especially the higher ranks) has been scattered amongst
other Departments since the war in the widest possible manner.
Mr. L. T. Home, the Assistant Secretary, has gone to the Pensions
Ministry, Mr. R. J. Mackay (Principal Clerk) to the War Office,
Mr. J. W. Wissenden (of the Editing Committee) to Army Signals,
Home Defence, Mr. W. Henderson to the Ministry of Pensions,
and Mr. E. Hewkin to the Admiralty, and Mr. H. J. Maclure to the
Ministry of Munitions. Several second and third class clerks are also
on loan to other Departments, not to mention the large number
of men who have joined the Colours ; and none of these officials
have been replaced except that Mr. A. G. Ferard has taken
Mr. Home's place as chief of the branch.

THE air raid of July o found the London telephonists staying
at their posts as gallantly as ever' during the bombardment. We
can really find nothing fresh to add to our admiration of their
behaviour. Certain exchanges, which it wotdd be invidious to
mention, came off with especial credit.

THE present reduced size of the JOURNAL makes it unfortunately
necessary to hold over many articles of interest—some of them for
several months. We ask the indulgence of our contributors and
readers, and assure them that we do not wish to damp the ardour
of those who have anything to contribute. We are always glad
of the opportunity of considering fresh articles and hope to publish
all the more outstanding ones in due course.

AIR RAID WARNINGS.
WE cull the following " ingenious idi-a " from the Evening

News :—
Briefly the scheme is this : When the warning of an impending air raid

is received by each telephone exchange, one operator could ring every call-bell
to the rhythm of the tune of " The Campbells are coming, hooray, hooray,"
verbally transposed by rearrangement to mean " The Germans are coming,
they're on their way."

This rhythm, he says, could be rung four times with intervals of 30 seconds,
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and the number of single strokes following would tell in how many minutes
they were expected to arrive.

When the signal '' All clear " is given the call bells would ring the rhythm
of " God Save our Gracious King."

This scheme necessitates no alteration to the call bells of the telephone.
All that would be necessary would be (the inventor says) to electrically connect
at the exchange all centres and subscribers to a small 2 J-inch or 3-inch diameter
brass disc adjusted to the existing telephonic apparatus at the exchange,
a>nd to revolve slowly when released at a given speed.

In the event of a raid the warning could then be despatched simultaneously
to the telephone centres and subscribers.

SOME STRAY THOUGHTS ON TELEGRAPH
PROBLEMS.

(Contributed.)

IN* considering various instructions referring to the use of telephone
circuits for telegraph traff ic , the writer has been not a l i t t le impressed by
the use of such expressions a.s " provided that ordinary telephone traffic
is not prejudiced thereby," and il may be useful to examine this proviso in
conjunction with pertain other matters affecting the efficiency of the tele-
graph service from a. purely telegraph point of view, l! is of course possible
that many Morse circuits converted to telephone working for the period of
the war may revert to sounder working at a later date, but many—probrtblv
the majority—will continue to be served by telephone so long as the ordinary
telephone traffic is not interfered with. It seems clear that the telephone
administration has been strong enough to insist upon a creditable standard
of efficiency in the telephone service in order to keep faith with the public
and maintain its revenue-earning capacity, and it would appear from this
that the telegraph service is to be regarded as a sort of poor relation, to be
tolerated rather than encouraged ; to wait in the kitchen rather than be
received in the drawing-room.

The telephone officials are not to be blamed for this state of affairs ;
they realised that it was their function to attract more and more revenue-
earning traffic, and that in order to do so a minimum delay service must be
maintained—which is evidence of sound business methods. But should not
the same argument apply with equal force in the telegraph service ?

Ill the old days the telegraph service was worked on what was to all
intents and purposes a minimum delay basis ; those were the days of booming
telegraph traffic and efficient means of dealing with it. Then came the
" average " system, with its corollary of closed working points, and higher
individual outputs. It is commonly believed, perhaps without justification,
that this system was inaugurated on the grounds that the telegraph service
was not a paying proposition, but if such was the case the economists res-
ponsible for the change failed to realise that a public accustomed to a reason-
ably good telegraph service would not make the same use of a poor service,
and that the best and indeed the only way to make the telegraph service pay
was to encourage the public to fill the wires instead of driving them into the
arms of the growing trunk telephoiie service, which was what actually hap.
pened. It may, therefore, be assumed that the starvation of the telegraph
service necessitated the erection and maintenance of costly metallic circuits
and telephone equipment to meet the artificially created demand for trunk
telephone facilities, whilst expensive telegraph plant was thrown out of use.

It is not argued that the average system is wrong in principle, and indeed,
the chances are that with up-to-date apparatus, a new tariff, and more
scientific management the present working rate is capable of substantial
improvement, but it seems that the new regulations were applied in such a
way that the true inwardness of the scheme was misinterpreted by the staff
who were probably not ripe for such a revolutionary change in any event,
and were certainly not prepared to accept it with good grace, considering the
manner in which it wras introduced.

Before cjeaiiug with other changes which may have led to the deteriora-
tion of the telegraph service, it would perhaps be well to examine briefly the
financial side of the undertaking. The demand for a cheap telegraph tariff
resulted in the passing of a Bill in the early days of State ownership fixing
the charge at a minimum of 6rf. up to twelve words with %d. for each addi-
tional word. That the change might result in a financial deficit was not,
perhaps, a matter of much moment, seeing that Parliament had already
affirmed the principle of a cheap and rapid telegraph service at the cost, if
necessary, of the taxpayer. Later on, well knowing that the concession
would further increase the already large deficit, Parliament decided that
telegrams should be delivered free of charge up to a distance of three miles
from the terminal telegraph office and within the town postal area of the
terminal telegraph office which, in many cases, extends to upwards of five
miles from the terminal telegraph office.

A similar state of affairs exists as regards Press traffic. One Postmaster-
General after another has pointed out that Press traffic results in a large
annual deficit, but so far the Press have been strong enough to resist any
increase in the tariff. It is argued, with some truth, from a political point
of view, that any increase in the Press tariff would cripple some of the smaller
newspapers, which are useful as a means of educating public opinion, making
it impossible for them to compete with the wealthier and more influential
newspapers.

Prom this it would appear that Parliament has always recognised that
the telegraph service should, be conducted at some cost to the taxpayer, and

it is obviously impossible to make it a profit-earning concern under present
conditions, \vhen so many services have to be rendered at less than cost price.
It would almost appear that, instead of attempting to fill the wires, the policy
for some years past has been to depreciate the quality of service in order to
decrease the annual deficit for which Parliament is responsible—a policy
which has probably been a much bigger factor than telephone competition
in the reduction of telegraph traffic.

Many think that the " average " system as applied increased the transit
time at the larger offices—the writer can remember the time when it was
almost a crime to show on the tablet check delay exceeding ten minutes—
and there can bo little doubt that the wholesale extension of telephone working-
has produced a like effect at the smaller offices. In November 1!)14 tele-
phones were in use at 0,257 offices throughout the United Kingdom, at 5,80(5
of those offices the telephone was the sole telegraph instrument, and at
1,746 of them the telephone instrument was being used for public calls as
well as for telegrams. Many more Morse sounder. Bell and A B C circuits
have since been converted to telephone working, and at the moment the total
probably exceeds 7,500.

Amongst the reasons advanced for the introduction of telephone working
are :—

( 1 ) The telephone permits a sub-postmaster who has not learnt the
Morse sounder to deal w-ith telegrams, and enables him to do
without the services of telegraphically qualified assistants.

(2) The use of the telephone lessens the difficulty in finding assistants
and saves the cost of training.

('!) The change from Morse sounder to telephone reduces the risk of
cramp.

(4) A considerable development of through switching is possible
and the tt'fnistn/xxioti of telegram* cieeelcraierf. Human labour
at intermediate points is saved (ntd the rixk of error ix reduced.

(.">) The provision of circuits for joint use of the telegraph and tele-
phone services reduces the cost of equipment and maintenance,
and enables the administration to extend facilities to more or
less sparsely populated districts on a scale not attempted in any
other country.

If we examine these five reasons we shall find that the desired object is
not always achieved, and that in some cases the gain is not commensurate
to the cost in efficiency and probably in revenue.

(1) It cannot be disputed that the smaller sub-postmasters have
benefitted by the introduction of telephone working : the benefit,
however, decreases as the size of the office increases, both from
the point of view of economy as it affects the sub-postmaster
and from the standpoint of efficiency as it affects the efficiency
of the telegraph service.

Generally speaking a sub-office with a fairly heavy telegraph
traffic carries a heavy postal traffic. The class of assistant re-
quired at a busy sub-office is usually qualified both postally and
telegraphically, and these persons—\vho naturally hesitate before
accepting employment at an office where there are not any facil-
ities for telegraph practice—usually command the highest rate
of wages a sub-postmaster can pay. The sub-postmaster of such
an office, whose Morse circuit has been converted to telephone
working, may therefore be called upon to pay maximum wages,
although the unit scale payment of telegraph work dealt with by
telephone is about one-third less than if it were being dealt
with by Morse sounder.

It is not aUvays possible at busy sub-offices to at once
ans\ver the telephone, and the already low telephone operator
average as compared w i t h the telegraph operator average, is
seriously affected through inattention. Telegrams transmitted
by telephone must be repeated by analogy, and the time occu-
pied in repeating or listening to the repetition of a telegram
over a telephone circuit is a serious factor.

(2) In the experience of the writer a capable telegraphist is usually
a better all-round assistant than one who has never learned to
work a 3Iorse sounder or one who can only work it indifferently
well. There are several reasons for this which need not be
touched upon in this article. A slow or incompetent assistant
must be a sore trial to the sub-postmaster in charge of a busy sub-
office attached to a private business requiring his personal atten-
tion ; he cannot afford to employ inefficient assistants.

(3) The assumption here is apparently that the more telegraphing
a person does the greater the liability to cramp. This is a some-
what startling conclusion ; research has not yet revealed all
there is to know of telegraphist's cramp, but it seems clear that
persons of a certain temperament arc peculiarly susceptible to
the disease and that they would probably succumb whether they
sent five or fifty telegrams in a (lay. If the latest instructions
regarding the training of telegraph learners are faithfully observed
there should be very few cases of telegraphist's cramp in the
future.

(4) Experience proves that through switching does not accelerate
the transmission of telegrams nor does it eliminate human labour
at intermediate points to any extent. Telegrams may only
be dealt with over trunk and junction circuits when the lines
are not required for telephone calls. It happenes frequently
that the lines are engaged when a call on telegram service is
passed and delay piles us in extraordinary fashion ; moreover
each inquiry regarding the call takes up an operator's time and
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in the end the human labour involved is considerable. Nor is
it correct to say that telephone transmission reduces the risk of
error, for all returns obtained prove the contrary.

(5) This is probably true only as it affects new installations. The
conversion of Morse sounder circuits to telephone working has
thro\vn spare a large quantity of telegraph apparatus, and necessi-
tated the provision of new phonogram equipment and junction
lines.

It seems reasonable to argue that telephone working has reduced the
efficiency of the telegraph service. There is nothing to be said against the
introduction of this method of working small places where facilities could
not be given except by means of a joint call office and telegram circuit,
but since these small places are called upon to pay their share of the annual
deficit, it would be unreasonable to refuse the facilities except in extreme
cases. But it does seem unfair that a telegram handed in at a.n office where
the joint circuit is moderately well filled should be held up pending the
conclusion of a Id. or 2d. telephone call or calls.

It has been said that the fall in telegraph traffic is the natural result of
telephone development. With that the writer agrees to some extent, but
whereas almost everything possible has been done to develop the telephone
service, the telegraph service is perhaps in a worse position now than it was
twenty years ago.

In the telephone service no delay services have been created between
places having intimate commercial relations ; between certain hours trunk
calls are accepted at half price when the ordinary fee is (id. or over, and local
and trunk calls may be established at any hour of the day or night.

In the telegraph service public facilities have been restricted, the same
fee is charged at all hours of the day or night, and except for the introduction
of the telegraph night letter at one or two places there is no progress to record
save the introduction of high speed apparatus. A large number of telegrams
suffer additional transit delay not only at originating and terminal offices
served by telephone, but at intermediate stages, especially where the tele-
phone is the transmitting medium. Telegrams dealt with over jointly used
circuits are subject to delay which increases in proportion to the public demand
for calls—they must always give way to the telephone user, and the risk
of error on telephone circuits is greater than on Morse sounder circuits.

The telephone is the luxury of the few, the telegraph the necessity of
the multitude ; there is room for both services, in healthy competition, but
the public are losing the telegraphing habit because of the lack of facilities
and the comparatively poor quality of service compa.red with that given
a few years ago.

How then is the telegraph service to be made more attractive ?
The writer is not opposed to telephone transmission, but if telegrams

must be dealt with by telephone and the telegraph service debited with the
cost of the telephone facilities at a fairly high rate, then telegrams should
not be held up until such time as the lines are not required for public calls ;
proper junction and trunk facilities should be provided to deal with the
telegraph traffic as efficiently and as rapidly as they were formerly disposed
of by Morse sounder.

If it is impossible to restore the old facilities for tho handing in of tele-
grams it seems worth while considering whether telegrams should not be
accepted at exchanges outside the normal head and sub-office hours of attend-
ance for telegraph business for transmission by telephone to the nearest
telegraph transmitting office, either without payment of the trunk or local
telephone fee or at half telegraph rate plus the trunk or local telephone fee.

The introduction of high speed telegraph apparatus naturally raises the
question of urgent and non-urgent tariffs. There has been a tremendous
development in telegraph traffic in America during the last year or two as
a result of the introduction of a differential tariff and the British Adminis-
tration might do worse than embark on a similar project. Then there is
the question of a local and long distance tariff raised by Mr. John Lee in his
paper read before the London Telegraph and Telephone Society a year or
so ago.

Finally, there is the question of free delivery. There is much to be
said for the point of view of the public, that where, a charge for delivery is
made that charge should not exceed the actual cost of delivery. A charge
of 4.s. is demanded for the delivery of a telegram in Withington, a suburb
of Manchester, outside the normal hours of attendance at the sub-office,
which is four miles distant from the Manchester head Post Office. The cost
of delivery is at the most 4rf. plus the cost of the messenger's time, and yet
a message for Fallowfield, an adjacent suburb three and a half miles from
the Manchester head Post Office, but within the town postal area, is delivered
free, although the time occupied in delivery is almost as great and a 3d.
tram fare is involved. It is a well-known fact that the public decline to
send telegrams for suburban places just outside a town postal area when they
are informed that a porterage charge will be necessary to ensure delivery,
and if the actual cost of delivery only were charged on every telegram for
addresses not normally in the head office delivery, whether in the town postal
area or not, it is practically certain that the evening telegraph traffic would
Bhosv a considerable increase.

There is a story of a smart boy messenger, whose intellectual gifts had
been cultivated at the department's expense, when called to account for
dilatoriness in collecting telegrams replied, to the astonishment of the officer
concerned, "Never mind sir, we are getting them through almost as quickly
as parcels nowadays." It is not contended that things are quite so bad as
that, but an unprogressive service is a menace to the community and it
is up to those of us who take a pride in the good name of the Service to put
forth every effort to maintain and even improve upon our old reputation in
the telegraph world.

TELEGRAPH APPARATUS.—AN INTRODUCTION
TO THE STUDY OF TELEGRAPHY.

BY A. SIEETT.

(Concluded from jjage'133.)

Fig. 29 represents the lever which takes the place of the
hand-worked Morse key. The centre part marked " U " is insulated
from the larger portion marked " 1)." If '" I) '' is joined to the
line. " U " is joined to earth. In Fig.29 A it will be seen that
the current from the positive pole of the battery passes through
the stop " (' I) '' to the lever '' D " then to line and to the distant
station, thence to earth and back to the part marked " U " and by

A
Fro. 29.

way of the stop " Z U '' to the negative pole of the battery. In
iig.29 B the path of the current is reversed. Fig. 30 illustrates
the mechanism which operates the levers described above. At
the top the perforated slip is drawn along by means of the spur
wheel which is kept rotating by clockwork. The teeth of the
wheel fit in the centre holes of the tape. The two vertical levers
" S and M " press against the tape, and every time a hole comes
along they pass through. The same clockwork which drives the
spur wheel keeps the rods moving by means of the rocker " Y "
and the two pins " P.FV The contact lever first described is

D O W N U N £ Of t E

connected to the rods by the angular levers " A.A1 " and the
rods " H.H1." If three holes appear in the tape in a vertical line
the rod '" M " being kept in motion by the rocker beam " P.P1 ''
and in constant pressure against the tape by the spring" S3,S4,"
will pass through tho hole on the top row and immediately it is
withdrawn the rod " S " will pass through the lower hole. These
two movements will cause the lever " D.U " to move from
" Cu to Zu " and from " ZD to CD " and back again. By so
doing, a dot has been sent to line, and the line has been left charged.
To send a dash, " M " first passes through the top hole and is
withdrawn and the current remains on until the hole below is-
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reached when lever " S " passes through, reverses the current
and so ceases the dash.

This machine provides the means of rapidly reversing the
direction of the current, and the punched tape governs the reversals
and so forms the signals.

Now consider the Receiver—Fig. 31—by means of which the
signals sent by the transmitter are recorded. It is a direct inkwriter
of a very sensitive type. The paper is drawn forward between the
two rollers " A and B " by means of a train of wheels driven by a
large weight. Before passing between the rollers the tape is brought
near to a small inking disc. The speed of the clockwork is regulated
by an expanding fly similar to that in the striking mechanism of
some clocks. The fly is so arranged that by means of a lever
the speed of the tape can be adjusted to suit recording at any speed
between 20 and 450 words per minute.

To understand the electrical part of the receiver, we will
refer to a diagram of a relay—Fig. 32.

This is the sensitive part of the apparatus. The sensitiveness
depends to a great extent upon the fact that there are 110 springs
to govern the moving parts. Permanent magnetism takes the
place of springs. The vertical rods " S.N " are two soft iron cores.
Each rod is wound with two wires and forms a separate electro-
magnet. " Y " is a non-magnetic spindle free to move on the
top and bottom points. It carries two tongues of soft iron. These
are kept in a state of magnetism by the presence of the permanent
horseshoe magnet "' S.NV' While no current is flowing in the
coils of the electro-magnets, the cores are kept magnetised by
the presence of the permanent magnet. The attraction at the
" N and S " poles being equal in each magnet, the tongues are
held in position midway, as shown, without the aid of springs.
When a current is sent from " U " to " D " or (U) to (D), the
magnetism in " N1 " is strengthened and that in " N2 " is reversed,
having " kS " at the top and '' N :! at the bottom. Like poles
repel and unlike poles attract, therefore, the tongue at the top
will be attracted by " N1 " and repelled by " 82," and the bottom
tongue attracted by " S1 " and repelled by " N2." It will be
seen there is a power of attraction brought to bear on the tongues
at two points on one side and a force of repulsion at two points
on the opposite side.

FIG. 31.

In'place of the lever working between the stops " S.M," Fig. 32,
anTaxle with a revolving marking disc, to which axle motion is
imparted by the clockwork, moves the tape forward between the
rollers " A.B," Fig. 31. As the tongues "S and N," Fig. 32,
are moved to and fro by the passage of the current, so the disc is
made to press against the paper tape and record the dots and
dashes sent. Ink is supplied to the disc by another whee-.
which revolves in a small reservoir. The _,Wheatstone apparatus
has been vastly improved and its efficiency increased by th

Engineering staff of the Post Office. It is now and it "always has
been the finest type of apparatus in regular use for the transmission
and distribution of news and for the rapid disposal of large quantities
of traffic in emergencies, such as arise when a breakdown occurs
owing to snowstorms, &c., and suddenly curtails the number of
wires. In such circumstances one good wire between two offices
equipped with Wheatstone duplex apparatus is capable of employing
from fourteen to eighteen clerks at each office. A working current
of 100 to 120 volts is required and from 300 to 350 telegrams per

FIG. 32.

hour can be dealt with. A perforator, with punches electrically
driven and with a typewriter keyboard has-been introduced within
the past few years and is now displacing the hand punches, or hand
perforators. The great advantage of this keyboard is that the
complete Morse character is produced at the touch of each key,
whereas with the hand perforator each dot, space and dash has to
be punched singly. The gain will be understood when I say that
on an average the letters of the English alphabet in Morse code
consists of 3.1 dots and dashes. The alphabet '' A to Z " contains
82 dots and dashes plus 26 spaces. It thus involves 108 strokes
by hand, but when the keyboard perforator is used, only 26 depres-
sions of the keys are required. The labour is, therefore, reduced
to practically one-fourth.

Another advantage in Wheatstone working is, that offices
sending out news to several towns can arrange to have a Wheatstone
receiver connected at each town to the one wire from the sending
office which then passes the punched slip through a transmitter,
and each of the offices on the circuit receives the message
simultaneously.

Duplex W or If ing.
Up to now I. have dealt with simplex working only. That

is the transmission of only one message at a time over each circuit,
but circumstances arise when it is found that the traffic between
two offices is too great for one instrument at each office during
certain hours of the day, but does not warrant the erection of a
second line.

Duplex working is then resorted to. It is simply a means of
sending a message from station "A " to station " ~B" while '' B "
is sending one to " A " on the same single wire. If duplex working
does not afford sufficient channels for the traffic, quadruplex
working has to be arranged. That is a means for sending two
messages from station " A " to station " B " while " B " is sending
two to " A " on the same wire at the same time. If that is not
sufficient multiplex working is adopted which affords three or more
channels in each direction on one wire.

You may also be surprised to learn that in some cases telegraphy
and telephony are carried on simultaneously over the same circuit.
To explain this' system and the systems of duplex, quadruplex
and multiplex working would occupy far more time than 1 have
at my disposal to-night. I must, therefore, reluctantly pass them
over.



152 THE TELEGRAPH AND TELEPHONE JOURNAL. [AUGUST, 1917.

At the present time the attention of telegraph engineers is
directed towards machine telegraphy which is practically an
attempt to electrify the typewriter and so dispense with the
Morse code and the Morse telegraphist. Several systems are
being put to the test. These machines type the messages at the
receiving station, some on tape, and some on the telegram
forms ready for delivery to the addressee. There is a wide Hold
open here for the inventor. The machine required is one in which
the transmitter is of the ordinary typewri te r keyboard pattern,
which will transmit messages lo the distant station where the
receiver is a typewriting machine which wi l l type the message
direct on to the telegram form ready for delivery. Only one line
wire must be used between the two stations.

We have traced rather rapidly tho development of the tele-
graph instrument along the following lines : —

(a) Chemical.—From that in which the receiver watched for
bubbles of gas to appear in the water to point to him the letter
sent, to that using chemically prepared paper on which letters
were formed by decomposition, and later to Bain's receiver using
chemically prepared paper tape on which the Morse code was
indicated by marks made by the passage o1' the current through
the paper.

(b) Mechanical Recorders.— From Gauss' and Weber's early
printing telegraph using two ink-markers to mark the tape, to
Morse's embosser which made depressions on the paper tape repre-
senting the Morse code : to the direct inker invented by Tuomas
John and later to the high speed Whoatstone transmitter and
receiver.

(c) Visual.—From the early instrument of the Admiralty to
that in which the mirror \\as used to detect the small movement
of the magnet and to the needle instruments of G. ~>, "2 and lastly,
1 needle.

(d) Mechanical Non-Recorders.—From the early pointer tele-
graph of Wheatstone to the A.B.C., and also from the early instru-
ments requiring 27 line wires to modern systems under which
two. four or even six messages can be signalled at tiie same time
over one wire. In addition there is the modern sounder which
is an off-shoot of the direct inker. It was found the signals could
be read from the clicking of the armature lever and that the printed
tape was no longer necessary on circuits worked at hand speed.

I think you will agree that \vc are greatly indebted to those
scientists and inventors who struggled on in tho early days when
little was known of electricity, to perfect apparatus which was
eventually to be the means of linking up all parts of the civilised
world, and without wh ich it would be almost impossible to conduct
business to-day. The particular feature is that the Morse code
has stood the tost through all these years, is now used in wireless.
and it remains to be seen whether t h e pr in t ing telegraph and the
telephone together can supplant it.

TELEGRAPHS AND TELEPHONES IN SOUTH
AFRICA.

THE following is an extract from the report of Pontmaster-
General for the year 1916 :—

The effect of the war on tVie Telephone Service has been scarcely
appreciable at the larger exchanges where spare circuits for the partial
accommodation of new subscribers generally existed. The actual develop-
me.nt that has taken place throughout the system dur ing the year represents
an increase of 10.1 per cent, in the number of subscribers' stations and of
13 per cent, in earnings. This is equal to 58 per cent, and 78 per cent,
respectively of the pre-war rate of yearly increase.

There are, however, many applications for telephone facilities throughout
the country which the Department is still unable to meet and this position
is not likely to be changed for a considerable time to come. The existing
conditions in regard to the difficulty in securing supplies of switchboards,
copper, steel and other essentials from overseas may, indeed, involve an
entire suspension of development in some directions. The best possible
use is being made of material in the country, but careful conservation is
necessary. It is also a serious consideration that the prices of all telephone
material have risen to very high figures (the cost of some important items
has increased over 200 per cent.) and the time is, therefore, inopportune for
any heavy capital expenditure.

On June 1, 1915, the charges for trunk conversations were amended
as follows :—For each three-minutes conversation :

Old charges. Xcw charges.
For each 25 miles ... ... 3d. For each 15 miles up to 120

miles ... ... ... 3d
For each 25 miles thereafter Orf

The old rates were those adopted by the Transvaal Administration
in January, 1910, and they wore made of general application shortly after
T T uion . They were the same as the rates formerly in operation in Great
Britain for distances up to 100 miles, but from 14 to 33,', per cent, lower
than the British rates for greater distances.

The British rates in question involved a heavy annual loss and they
were recently raised 33, per cent. It is not surprising, therefore, that in
South Africa, with its relatively much higher construction and labour costs,
the old charges proved unremunerative. They resulted in a loss (even
after allowing full credit for the value of Government calls) o£ approximately
£28,000 a year.

The new charges have resulted, so far, in a drop of 10 per cent, in the
traffic and an increase of 24 per cent, in the revenue.

The fixing of a high rate of charge for the longer distances is due to
considerations of cost. Whilst copper wires weighing 150 Ibs. to the mile
will give satisfactory speech within moderate limits, heavier wires and stronger
poles are needed for the longer distances. The operating costs, too. are
increased on account of the larger number of intermediate exchanges at which
the calls have to be dealt with.

Apzirt from tho revenue effect of the change, the periods of waiting for
connexions have been greatly curtailed and this is a point of considerable
advantage to busy users. Under the old rates the construction of expensive
additional l ines to meet heavy rushes of traffic during a few hours of the
day was always a serious difficulty.

Whilst the Department is fully alive to advantages of telephonic com-
munication—its plans provide for the ultimate linking up of all important
centres throughout the Union, both urban and rural—it has to be recognised
that for the longer distances the telegraph will remain the chief medium for
all ordinary purposes, jn the case of the telegraph a single iron wire can,
by the use of suitable apparatus, be made to carry several messages in both
directions at the same time, whereas the telephone requires two copper
wires and can carry only one conversation at a time. The economic effect
is that whilst a reply paid telegram from Johannesburg to Cape Town can
be carried for 2,s.. the charge for a telephone conversation between these
places (if a trunk line existed) would need, at the present tariff, to be fixed
at 14s-. 6</. per three minutes. This is a high figure ; but at the rate charged
by the American Telegraph and Telephone Company for conversations between
Xe\v York and San Francisco the charge would be even higher, viz., £1 per
three minutes.

On the other hand, the telephone is the ideal medium for communication
between towns within a range of about 100 miles, and the smallness of the
increase in telegraph revenue since the Union is no doubt largelv due
to a realisation of this fact by the public.

TELEGRAPH AND TELEPHONE STATISTICS.

Telegraph oflices open
Miles of telegraph wire
.Miles of telephone wire
Telegrams dealt with
Telephone exchanges
Telephones in use
Telephone calls

1915.
l , f i f > < >

54.256
97,148

6,1 Of), 508
1,923

32,144
62,070,867

1016.
1,695

54,031
104,707

5,692,873
2,038

35,463
64,629,878

OBITUARY.
WE regret to record the death, in action,

of Air. A. E. J. POWELL, 3Iale Clerical Assistant
in the District Manager's Office at St. Albans.

Mr. Powell was only employed in the
St. Albans Telephone District Office for a
period of nine months prior to his voluntarily
joining the Colours on Nov. 27, 1915, his
previous Government experience being in the
Office of the London Controller (Telephones)
in a temporary capacity, and with the Local
Government Board. During the time he was
at St. Albans, he gained the regard and esteem
of all the members of the staff, and for several
months he acted as local agent for the
TELEGRAPH AND TELEPHONE JOUHNAL. He
was attached to the Lewis Gun Section of the
Prince of Wales's Chvn (Civil Service Rifles).

The news of his death was received with
great regret, and our deepest sympathy is
extended to his relatives.

A. E. j. POWELL.
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Gell Telegraphic Appliances
Syndicate, Limited.

ON WAR OFFICE, ADMIRALTY, POST OFFICE, CROWN

AGENTS, AND OTHER COLONIAL ADMINISTRATIONS

LISTS OF CONTRACTORS.

SOLE MANUFACTURERS OF THE

GELL KEYBOARD PERFORATOR.
GELL Motor-Driven Transmitter.
GELL Motor-Driven Receiver

for Morse and Cable Wheatstone working.

Also Manufacturers of

LANDLINE, CABLE AND WIRELESS

TELEGRAPHIC APPARATUS.

Registered Offices:
QELL TELEGRAPHIC APPLIANCES SYNDICATE, LIMITED,

Sardinia House, Sardinia Street, Kingsway, W.O.
Telephone: Holborn 6826.

Works:
GELL TELEGRAPHIC APPLIANCES SYNDICATE, LIMITED,

Pine Grove Works, Tolliugton Park, London, N.
TeUplwne: North 1196. Telegiams: "QeUtas, London."
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| EBONITE. |
I
I
I

TONS of SHEET, ROD and TUBING in LondoL
Stock in various Qualities and numerous Sizes.

EBONITK-YUJLCANITE owing to its special nature,
can only be made successfully after many years of experience.

We have been manufacturing this Material for
OVER 60 YEARS.

AMERICAN HARD RUBBER CO.,
T3a, FORE STREET, LONDON, E.C.

" EBONISETII, LONDON. " CBNTRXL 12754
Head Office: 9 -13, MERCER STREET, NEW YORK, U.S.A.

Factories: Akron. Ohio. Butler, New Jersey, College Point, New York,

Silk and Cotton-Ccvered H.C. Copper Wire,
A s b e s t o s C o v e r e d W i r e ,
Charcoal Iron Core Wire,
Resistance and Fuse Wires.
B i n d i n g W i r e s ,
&c., Sic.

Braided and
Twisted Wires,

Bare Copper Strand
and Flexibles of any

construction. Wire Ropes and
Cords, down to the finest sizes, in

Galvanized Steel, Phosphor Bronze, Sic,

I
I
I

DB3:

Electric
Gables
Insulated with
Impregnated Paper,
Vulcanised Bitumen,
Vulcanised Rubber,
Paper and Dry Air.

Suitable for
Lighting,
Power,
Telephony,
Telegraphy, &c.

THE UNION CABLE CO. LTD.,
al

Tetosrams: "CABLEWELL. OAOENMAM.*
Talapbone: RA1MHAM 25 & 26. DAQENHAM DOCK ESSEX.
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FOR TELEGRAPH ENGINEERS.

Your Library is not Up-to-date if
you do not possess a copy of

AMERICAN TELEGRAPH PRACTICE. A complete
Technical Course in Modern Telegraphy, including Simultaneous
Telegraphy and Telephony. By Donald McNicol, M.A.,
M ember of the Engineering Staff, Postal Telegraph - Cable
Company, New York : Member A.I.E.E.

507 pp., (6 x 9), 421 ill. Price 17s. net, post paid.
CONTEXTS . Preface. Introduction. I.—Electricity arid Magnetism. 11.—Primary

lotteries. III.—Dynamos, Motors, Motor Generators, JJynamotors, Voltageand Current
Regulators. J V,— Storage Batteries, Current Rectifiers; "Mercury-Arc and Electrolytic.
Y,— Power-board Wiring, Hattery Switching Systems and Accessories. V.I.—Circuits and
Conductors, The Electric Circuit, The Magnetic Circuit, Electromagnets VII.—Single
Jlorse Circuits, YII'l.- Lightning and Lightning Arresters, Fuses, Ground Connections.
IX..- -.Main Line Switchboards for Terminal Offices and Intermediate Offices. X.— Electrical
Measuring Instruments, Telegraph Line and Circuit Testing. XL- Speed of Signalling,
CircuJl Efficiency. XU. — Single Line Repeaters. XJM.—Duplex Telegraphy XIV.—
<^nadrupUyx Telegraphy. XV.—Balancing 'Duplexes and Quadruplexes. XVI—Duplex
and Quadruplex "Local" Circuits, Leg-board and Loop-board Connections. XVII—
"Branch Off ice Annunciators, Groiipingof Way-office and Bran eh-office Circuits, Xeedham
Annunciator , () t t ice Signalling Systems for Multiplex Circuits, Roll Wires, Alain Line Call
Hells, Second Side of Qt t ju i rup lex Selectors. XVT1I --Half-set Repeaters, Combination
Kull-st't and Half-set Repeaters, " House " Repeater Circuits. T)nplex and Quadruplex Re-
peaters, Leased Wire Intermediate " Drops." XIX-—ThePhantoplex. XX.- -High-speed
Automatic Telegraphy. XXI.—Telegraph and Telephone Circuits as Affected by
Alternating-current Lines. Transposition of Wires used for Telephone purposes, and for
Simultaneous Telephone and Telegraph Purposes, XX1F.— Telephony Simultaneous
Telegraphy and Telephony over the same Wires XXII I,—Specifications'for Copper and
Iron Wire, Aerial, rmlergrouisd, Submarine, and Office CabJes. XXIV.—Electrolysis of
rmlerground Cable Sheaths. APPRXIHX A.— References to Printing Telegraph Literature
APPENDIX B.- Specification for the Construction of High-tension Transmission Lines
above Telegraph Wires. APPENDIX C.—Telegraph Alphabets. APPENDIX!).- Useful Tables

AMERICAN TELEPHONE PRACTICE. By K B. Miller,
is a Companion Volume to the above. Price 17s. net.

Have you yet seen " AUTOMATIC TELEPHONY " as advertised
in this Journal?

CATALOGUE TT giving full particulars of other useful books, free on request.
\VKITK BOOK IJKl'T., —• =

HILL PUBLISHING CO. LTD., 6 *™E™ ST"

MESSRS, LONGMANS' LIST,
Text-book on Wireless Telegraphy.
By RUPERT STANLEY, B.A., M.l.E.E., Professor of
Physics and Electrical Engineering in the Municipal
Technical Institute, Belfast. With 200 Plates and
Illustrations. Svo, Is. 6d. net. THIRD IMPRESSION.

Telegraphy.
By Sir W. H. PKEECE, K.C.B., F.R.S., formerly Engineer-
in-Chief and Electrician, Post Office Telegraphs ; and
Sir J. SIVEWKIGHT, M.A., K.C.M.G. Revised and Partly
Re-written by W. LLEWELLYN PREECE, M.Inst.C.E.,
Mem.Inst.E.E. With 236 Illustrations. Svo, 7s. 6d. net.

The Principles of Electric Wave
Telegraphy and Telephony.
By J. A. FLEMING, M.A., D.Sc., F.R.S., "University
Professor of Electrical Engineering in the University
of London, University College, Member and Past Vice-
President of the Institution of Electrical Engineers of
London, Member and Past Vice-President of the Royal
Institution of Great Britain, etc., etc. With 7 Plates
and numerous Illustrations. THIRD EDITION (Fully
Revised and Extended). 8vo, price 30s. net.

An Elementary Manual of
Radiotelegraphy and Radiotelephony
for Students and Operators.
By J. A. FLEMING, M.A., D.Sc., F.R.S. With 194 Illug-
tations. Svo, 7s. 6d. net. THIRD EDITION.

LONGMANS, GBEEN & CO., 39, Paternoster Row, London, E.C. 4

STANDARD TECHNICAL WORKS
OF DIRECT INTEREST TO AJLL P.O. ELECTRICAL ENGINEERS.

AUTOMATIC TELEPHONY. An illustrated description of the
Strowger System as adopted by G.P.O. By S. TURNER, E-in-C's
Office. 32 pp. 7d. net, post free.

TELEPHONE TROUBLES, AND HOW TO FIND THEM. On
both the Magneto and C.B. Systems. Latest Edition. Thousands
iri use. 7d. net, post free.

HANDBOOK FOR WIRELESS & INLAND TELEGRAPH OPERATORS.
By C. WARD. A useful and practical work. Is. 2d. net, post free.

THE HANDY ELECTRICAL DICTIONARY. By W. L. WEBER, M.E.
Contains definitions of over 4,800 distinct words, terms and
phrases. Is. Id. cloth, and Is. lOd. leather, net, post free.

THE TELEGRAPHISTS' AND TELEPHONISTS' NOTE BOOK. Third
Edition. Handy pocket size, 5J X 3J inches, with squared
pages for Memoranda, Calculations, etc. Highly spoken of by
leading P.O. officials. Is. 6d. net, Is. 7d. post free.

QUESTIONS AND SOLUTIONS IN MAGNETISM AND ELECTRICITY.
By W. J. WHITE, M.l.E.E. Containing solutions to all questions
in M. and E. set by the Board of Education and the C. and G. Inst.,
for the years 1907-1913. Is. 8d. net, post free.

THE HUGHES AND BAUDOT TELEGRAPHS. By ARTHUR
CROTCH. Invaluable to students, as a knowledge of both
systems is now demanded by the examiners. Cloth, Svo.
Is. 6d. net, Is. 8d. post free.

QUESTIONS AND SOLUTIONS IN TELEGRAPHY AND TELEPHONY
FINAL EXAMINATIONS. Being Questions set by the C. and G.
Inst. in the Final Exams, for the ten years 1906 to 1915. With
full solutions to the last papers. By H. P. FEW, Silver Medallist.
Limp cloth. Is. 6d. net, Is. 8d. post free.

TECHNICAL TELEGRAPHY AND TELEPHONY. By ROBERTS and
BURROW. Fifth Edition. Containing " Hints to Students,"
together with an exhaustive selection of questions and model
answers in all grades of the C. and G. Telegraphy and Telephony
exams. Revised and brought up to date. 2s. 3d. net, post free.

THE TELEGRAPHISTS' GUIDE. By BELL and WILSON. The
best and most up-to-date work of its kind on the market.
Sixteenth thousand. 2s. 4d. net, post free.

TELEGRAPHISTS' TECHNICAL VADE-MECUM: Being Notes to
Students for Examinations in Telegraphy and Telephony. By
F. TERREY. Cr. Svo, 80 pp., illustrated. 2s. 2d. net, post free.

Kent Post Free at Prices ^< fy 171 T\J T'17< T T Jfe-
stated by O. JK.J^IX A ll(l^l-< Cfe

NOTES ON TELEGRAPHY. By G. MOGG. A simple exposition of
the rudiments of technical telegraphy arid telephony. Specially
designed to meet the requirements of the C. and G. Ordinary
Exams. 2s. 6d. net, 2s. lOd. post free.

QUESTIONS AND SOLUTIONS IN TELEGRAPHY AND TELEPHONY.
By H. P. FEW. Solutions to the C. and G. exams., Grade I,
1904-1914, as well as to several typical questions set at the P.O.
Departmental exams, for Overseerships. Fourth Edition. Cloth.
230 pp., 172 illustrations. 2s. 6d. net, 2s. 9d. post free.

PRACTICAL TELEPHONY. A simple and practical handbook suitable
for students, employees, etc. New edition in preparation.

A B C OF THE TELEPHONE. A Practical Treatise for all who are
interested in the subject. Covers the theory, practice, construc-
tion, care, and management of telephones and their appliances.
352 pp., 264 illustrations. 4s. 6d. net, post free.

EXPERIMENTAL WIRELESS STATIONS. By P. E. EDELMAN. An
up-to-date and thoroughly practical work, dealing with the
Theory, Design, Construction and Operation of Wireless Stations,
including Wireless Telephony and Quenched Spark System.
Price 6s. 6d. net, post free.

MANUAL OF WIRELESS TELEGRAPHY. By Comdr. S. S. ROBISON,
U.S.N. A splendid text-book for Marconi operators. Recom-
mended by the editor of the P.O.E.E. Journal, The Electrical
Review, and all the leading teachers. Latest edition. Cloth, 8vo.
241 pp., illustrated. 8s. net, 8s. 5d. post free.

PRACTICAL TELEGRAPHY. By H. W. JENVEY, M.l.E.E. Electrical
Engineer to the Postal Department, Victoria. A standard
text-book specially suitable for Colonial telegraphists. Fourth
Edition, revised and enlarged. Cloth, Svo. 444 pp. and 83
illustrations. 10s. 6d. net, 10s. lOd. post free.

TELEPHONY. By S. G. McMEEN and KEMPSTER B. MILLER.
The best book published on the Theory and Practice of All Phases
of Telephone Work. 960 pp., 700 Illustrations. Weight nearly
6 Ibs. 17s. net, post free in the U.K. Abroad, 19s. 6d.

STANDARD TELEPHONE CONSTRUCTION METHODS. By
FRANK B. HALL. This book contains 250 full-page drawings
of standard materials and methods of construction ; 280 pages
of specifications and tables. No dttftil from sub-station to main
distributing frame omitted. 17s. net, post free in the U.K.
Abroad, 1&5.

LTD., 36. LANE, WRITE l'"UR
CATALOGUE.
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THE ROMANCE OF THE TELEPHONE.*

BY D. AVALLACE.

WHAT a vista of possibilities the above title opens up to our
mind's eye ! Whether it be the flippant raillery that passes from
drawing-room to drawing-room in aristocratic 'Mayfair, or in the
prosaic pursuits of the batcher, or fishmonger, selling his wares :
or again, the flashing of a tragedy of war—all this tends to weave
round the telephone, that wonderful instrument so much mis-
understood, a halo of romance dear to both novelist and poet.
The telephone was not invented, as a good many people imagine,
by Edison, but strange to say the electro-magnetic telephone
as used at the present day, with of course improvements, was
invented simultaneously by Graham Bell and Elisha Grey, in
(of course) America, in the year 1876. Edison, of course, and
many others, improved greatly on the idea, until finally we have
now in almost general use, both in the business and social world,
that delicately adjusted little instrument, which will flash the
spoken thoughts of those who are living high in the social world,
or perchance the chimney sweep just as well, who is intent on a
Is. 6d. contract sweeping job, as the case demands. It requires
only one general condition, that they all speak clearly and distinctly.

This instrument then, the telephone, one of the marvels of
the modern inventive genius of man, this instrument tends to a
wielding together, and the production of that universal oneness,
which is, I think, the final goal towards which mankind, perhaps
at times with blind, and faltering footsteps, stumbling on still
'" marks time forward."

The use of the telephone service at the present time is both
in the business and social world almost universal for up-to-date
people. A man well knows that he must instal a telephone service,
or his business gets left practically at a standstill. Life as it was
40 years ago without the telephone \\as comparatively speaking
I think a drab, monotonous, and uneventful period of existence,
without real pulsating life, as to-day. Perhaps the pessimist
will argue " this was a decided advantage," but it cannot be agreed
by all thinkers that this is so. The residents in lonely and sparsely
populated localities, as well as the inhabitants of cities and towns,
are to-day brought into actual speaking contact with each other,
in a marvellously short space of time. " Yes, yes, all very well,"
again croaks the pessimist, " but what about our nervous systems,
can they stand the strain ? " Undoubtedly, if the nerves be
regulated by the exercise of the individual's will power, and the
nerves accordingly relegated to their proper sphere of action, and
if instead of pitying, patting, and cajoling " my poor nerves,"
as occurs too often at present, a bracing up was experienced, it
would be of infinite advantage. When decision and will power
come in at the door nerves fly out at the nearest exit.

From personal experience I can state that as several years
of my life were spent on an island in the South Pacific Ocean, where
the nearest telephone was at New Zealand, over 1,000 miles away,
I found the monotony, when not engaged in official duties, far
more severe on my nerves, than the present hum of business in
the telephone world.

Again the daily papers will show the momentous importance
the field telephone has played in the present great war, in passing
information as to the movements of troops, and the consequent
satisfactory re-arranging of gun fire, in order to demolish the
enemy's batteries.

As is to be anticipated the country with the biggest telephone
service at present is the United States of America, with no less
than 9,720,000 working telephones. Germany being next with
1,420,000.

Germany you will observe, like America, is quick to seize
every fresh mechanical and industrial improvement invented by
man's genius. We have another truth of this proved to us, and
for us, unfortunately, in the colossal array of her armaments in
the present war.

The United States then stands with almost 10,000,000 tele-

* Prize paper read before the Brighton Telephone and Telegraph Society.

phones, and Germany with 1| millions, the following being the
position of other countries :—

Great Britain 774,000
Russia 400,000
France 310,000
Sweden 237,000
Austria ... 230,000
Australia ' 173.000

that is representing Australia and New Zealand. In the latter
country, of course, there are only roughly speaking 1,000,000
inhabitants.

The most modern form of telephone service is the automatic
telephone exchange at present used considerably in the United
States, but only a comparatively small number of exchanges on
this system are as yet established in this country.

The working of the automatic, as its name implies, is automatic,
no operators being required to make the connexions for local calls.
The subscriber, by a most simple movement on his part of a lever,
setting in motion an almost uncanny arrangement of apparatus,
by which he can connect with any other number on his own exchange,
i.e. the exchange to which his own line is connected, by simply
moving a pointer on a dial, to form the number he wishes to call up.

The most important forms of apparatus in a telephone exchange
are, as we all know, the switchboard and generators, the switch-
board being the termination of all subscribers' lines, and it may
be safely compared to an immense brain, from which radiate all
the various arteries and veins, in the form of trunk lines, junction
and local lines.

The average man's brain really might be compared to a switch-
board with nerve lines running to all parts of the body, by which
messages are at once telegraphed to the brain (we cannot use the
word telephone here, which is the voice sound, the word being
derived from tele—afar, and phone—the voice). If you cut
your finger, or sit on a pin, or someone pinches you, what happens ?
A message is at once telegraphed from that locality of your body
to the central exchange switchboard—the brain—or if this did
not happen you would feel no pain, which will prove that your
nerve line was out of order, or paralysed, similar to, say, an earth
fault on a telephone line.

By extension under Government control, it is hoped to bring
in time the telephone service to every hamlet and village in the
British Isles, and even people of the older school now come forward
regularly and discuss the question of telephone supply, or at least
they did so previous to the national crisis, generally entering into
contracts for their country residences.

Not long ago I had an interview with a dear old lady, who
thought she would like to have the service, but wanted to hear
more about it, and she was not satisfied with correspondence on
the subject. She had been, or imagined she was, an invalid—
there are a lot of this kind in this locality, as you are aware—and
she inquired with all sincerity, " Do you not think the wires would
be a means of carrying infection ? " I assured the old lady I
had never heard of bacteria doing a march of one and a half miles
on a copper wire before, or words to this effect, and finally she
was satisfied, and has since been quite pleased with her telephone
supply.

Most of you are aware that the extensive business of the
ex-National Telephone Company was transferred to the State
at the end of 1911, which involved payments of approximately
sixteen millions of money, and a transfer of a staff to State employ
of roughly 18,000. The Post Office has been held up to considerable
criticism in many districts owing to the fact that in certain localities
telephone service could not be offered as quickly as it was thought
should have been done. The Department, however, was hardly
to blame exactly in this, inasmuch as the extension of telephone
service necessitates a very early preparation years ahead in con-
nexion with the arrangement of engineering work, providing the
necessary cables, apparatus, &c., and the National Company,
being well aware that its license ended at 1912, did not proceed
on the lines of expenditure it had previously done—hence a flood
of extra engineering work fell on the Post Office all over the country
at the beginning of 1912.
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When we sum up the many advantages the telephone brings
into the lives of the people of to-day, as against 40 years ago,
when we realise that the General on a battle-field can get in touch
with, and direct all operations by his system of field telephones,
when we think of the vast importance it is to the central figure
in the Criminal Investigation Department of any country, in
tracing and running to earth the law breaker, or again when we
consider the advantage the captain of industry in the midst of
commercial activity holds by being in touch with the markets
of the world, or to descend to more humble spheres, when you
consider the possibilities it holds for social intercourse, the undoubted
blessing it brings to the sick and relief to the wounded, in calling
for medical help, you will, I feel, one and all agree that in the tele-
phone the nation possesses an enormous advantage in the con-
ditions of its life, compared with those in existence previous to
the advent of the telephone, which thus, as a time and energy saver,
is incomparable, creating an unequalled factor in the evolution
and advance of the human race, and a romance in its history.

LONDON TELEPHONE SERVICE NOTES.
OUR first note must be to extend to our telegraph confrere*

our heartiest congratulations on their escape recently from a
great danger. We trust that with them it is the case that :

" Danger well past remembered works delight."
AVe understand that in accordance with a Departmental

ruling, it will in future be written of the telephone switchroom
staff on occasions of similar danger,

" Faithful aloft they did their duty,
But now they've gone below."

In any case it is gratifying to remember that our experience has
shown that the telephone, staff is thoroughly " British " in its
ability to " carry oil," let the conditions be what they may. It
is a past of which to be proud.

AVe should like to be permitted to extend our congratulations
also to Mr. John Lee on his appointment to the Postmastership
of Belfast. He will certainly be missed in London, and we can
only hope that before long the '' Ivory Gates of Hope " will be
observed to be moving on their hinges to admit his re-entry to
the Metropolis—if indeed they have not already begun to open.

AVe have recently been the recipient of gratuitous copies of
several issues of a periodical styled Civil Service Gazette. If the
standard of its contributions is to be judged by that appearing
in the number of June 25, and encircling the portrait of the present
Secretary to the Post Office, we can understand the necessity
for a free distribution. The comment on the Telephone Service
and the telephone staff appear to us to be as absolutely silly as
anything we have ever read. Here is an extract—" Telegraph
delivery girls may thus work up to be telephone girls, for whom
there is always a great demand, owing to their marrying propensities,
in regard to which it has been ungallantly suggested that the
life and work of an operator are so unattractive that no change
to any state different can be for the worse." AVell we know that
the telephone operator has a great deal to put up with from the
average subscriber, but our experience gained over a number of
years shows that the telephonist is for the most part entirely
unaffected by such gratuitous impertinences. She is largely
successful by her gentle tones and infectious good humour in
soothing the most savage of these subscribers, and when met
face to face, she is doubtless irresistible. It is no wonder she
gets married. Indeed, it is only by constantly lowering the age
of entry, that the Department is able at all to secure its paragons
before they are appropriated for the responsibilities of domestic
control. Even many of the very youngest prior to their entry
into the Telephone Service have become parties to matrimonial
understanding, and the facility with which they acquire the
expression " engaged " and '" I will give you a ring " (a slight
departure from standard this) seems to suggest that they are but
repeating expressions with which their ears have become
familiarised.

A party of wounded soldiers and three nurses from the Post
Office Hospital visited the Carter Lane Exchanges on Monday,
July 9, and were afterwards entertained to tea at G.P.O. (South)
Refreshment Club. They all seemed thoroughly to enjoy their
visit.

(H)UNSEEMLY IDEAS.
AA rE commend to our readers the extract from the Evening

News which appears in another column.
It apparently is not enough for the inventor that he should be

regarded by the more conservative minds as the author of all the
" frightfulness " which is the modern equivalent for war ; but he
insists on harassing our feelings and shocking our nerves with
syrens, bombs, rockets and last, but not least, an unmelodious
rendering of an old Scottish song on every telephone bell in London.
AVe feel sure that our Scottish friends will deal faithfully with the
suggestion that the Campbells can be confused with the Germans,
and knowing the Scottish attitude of " sans merci " in such cases
we rest assured that the punishment will fit the crime.

AVe hear often in the Press from impatient subscribers who
have suffered from an occasional failure of a call. They always
forget the many successful calls and involve the thunders of Jove
on all who have any connexion with the administration of the
Service. But we shudder to think of the uproar that would arise
if on every circuit, in use and out of use. we suddenly superposed
an irregular ringing current which to those musically minded
might bring memories of the rhythm of a song and to the majority
merely memories of the vagaries of telephones in general and their
one in particular.

AA'e like the inventor's phrase " all that would be necessary,"
and we seem to have heard it before. Yes, all that would be
necessary would be connect together all the telephones in London
and to the uproar of many voices add the rhythmic ringing of the
Campbells are coming. And a very good all too ! They could
not make more noise if the Campbells actually came. Meanwhile
the telephone service would fail when it was most wanted.

PERSONALIA.
LONDON TRAFFIC STAFF.

Miss W. R. CLINXICK, of the Regent Exchange, has resigned on account
of marriage. She was presented with a ease of silver fish knives and forks
and teaspoons, as well as many other useful presents.

Miss F. RLTSSELL, of Regent Exchange, has resigned to be married and
was presented with a biscuit barrel by her colleagues.

Miss A. E. F. ALDEN, of London Wall Exchange, has resigned on account
of marriage. She was presented with a ease of teaspoons and various other
items by the staff.

Miss V. N. WOODS, of London Wall, was presented by her colleagues
with a silver cruet on leaving to be married.

Miss E. L. HAWKINS, of London Wall, has resigned on account of marriage
and was presented with a dinner service.

Miss O. HUNT, of the Trunk Exchange, has resigned to be married and
was presented by her colleagues with cutlery and other useful presents.

Miss E. M. VOIC.K, of the Trunk Exchange, has resigned on account of
marriage, and was presented with a travelling case and other useful presents.

Miss E. CLITHEROE, of Trunk Exchange, on leaving to be married w-as
presented wTith cutlery and other useful presents by her colleagues.

Miss A. E. Cummings, of Trunk Exchange, has resigned to be married
and was the recipient of cutlery and other useful presents from her colleagues.

Miss E. O. JOHXSON, of Hampstead PIxchange, on resigning to be married
was presented with a tea service by the staff.

Miss R. MAKTIN, of Hampstead, has resigned on account of marriage
and was the recipient of a tea service from her colleagues.

Miss E. A. L)AVIS, of Kensington Exchange, has resigned in view of
her approaching marriage and was presented by her colleagues with a cut
glass salad bowl and other gifts.

Miss F. E. KINMAN, of Pacldiiigton Exchange, has resigned on account
of marriage. She was presented with cutlery by the staff.

Miss A. M. FISHER, of Battersea Exchange, has resigned iu view of
her approaching marriage and was presented with a tea service and several
other useful presents.

PROVINCIAL STAFF.
Miss A. G. DAVIES, Clerical Assistant, District Manager's Office, Swansea,

resigned on June 30 in view of her approaching marriage and was presented
by her colleagues with a case of fish knives and forks. She was also the
recipient of several other useful gifts from personal friends among the staff

Printed by A. P. BLUNDELL, TAYLOR & Co., 171-173, Upper Thames Street, London, E.C. 4, and published by the EDITING COMMITTEE
(Jomr LEE and J. W. WISSENDEN), General Post Office North, London, E.C. 1.
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WHERE TO STAY.
The attention of our Readers is directed to the following

list of Boarding and Apartment Houses.
ARMOUTH the Beautiful). "Gleneairn"—The most comfort-

able Private and Residential Hotel in North Wales. Charmingly
situated, overlooking bay and mountains. Large lounge. Excellent cuisine
Moderate inclusive tariff. Highly recommended.—Mrs. Dennis, Proprietress.
(TJARMOUTH the Beautiful). "Min-y-Mor," Largest Boarding
V-*-' House on Seashore. Immensely popular. Own private tennis
court, golf, health and pleasure grounds, which slope down to the sea.
Magnificent ball room Whist Drive and Concert weekly. Sunny rooms.
Full board. Separate tables. Homelike. Terms from 5*. (M. daily. Illustrated
tariff (24 pages).—Mr. & Mrs. T. J. Lloyd. _
PLIFTONVILLE, MARGATE.—:: Rosenburgh " Boarding House.
^-^ 110 bedrooms. Situated best part of town. One minute to sands and
concert parties. Four minutes to tennis and bowls. Social evenings and
dancing in large recreation room. Hot luncheon, late dinner, excellent
cuisine. Special terms to those quoting " T. & T. Journal." Phone 233.

T^ASTBOURNE.—"Polytechnic" Boarding House. Recommended
-*—^ by '' Polytechnic," Regent St., since 1894. A comfortable holiday home.
Liberal table. Terms 30s. w'kly. inclusive.—Mrs. Edwards, 109-lll.Tideswell.Rd.
TTASTINGS.—Buteland Boarding Establishment. Best position
-L-L on sea front. Central for all amusements. Terms from 30s. 'Phone 198.

G. O. C.
TLFRACOMBE.—" Arcadia" Private Boarding Establishment.
-*- Arcade Road. Grand sea view (right on front), every comfort, good
cuisine, highly recommended. 12 bedrooms. Recently renovated throughout.
—Mrs. E. Millington Proprietress.
^HANKLIN, I.W.—" Homelands," Arthur's Hill. High-class
^ Board Residence, south aspect. Close to cliffs and sea; tennis. Terms
moderate. Personal supervision.—Miss Mark. Proprietress.

"VISITORS TO LONDON."

TRANTER'S TEMPERANCE HOTEL,
6, 7, 8 & 9, Bridgewater Square, Barbican, E.C.

HOST CENTRAL FOR BUSINESS OH I'LEASUHK.
L' minutes' walk from Aldersgate Street Raihvay Station ; 7 niinuten' ^valk irmn St. Paul's
('athedral and O.P.O. Very convenient for Shopping Centres, Amusements, and all Places of
Interest. Terms: Bedroom, Breakfast, and Attendance, from 4s. Other meals optional.
Tea from 1s. to ts. 9d. G. T. S. TRANTER, Proprietor.

"They are just what we want
out here, because every man Jack of us is out in all weathers—cigarettes
are impossible, but your pipe enables us to still enjoy our smoke."
This is an extract from one of the many letters we receive from the
trenches. Thousands of Wyse Pipes are in use out "there,"and all
giving REAL PIPE-JOY. A Wyse Pipe is an essential part of your
Active Service kit, because it is STORMPROOF—the " roofed " in top
makes it so (see diagram)—even the heaviest rain and wind cannot put
it out. Whatever your normal fancy in pipes may be, you need a
Wyse Pipe for the trenches—send for one.

The Famous
Trench Pipe

The roofed-in top
makes it stormproof

SECTION OF WYSE
Plug 'A" P IPE S H O W I N G

HOW IT IS MADE

The Wyse Pipe burns
from the bottom up-
wards, yet has the
appearance of a high-
class ordinary pipe,
furthermore,

THE ASHES DO
NOT DROP OUT

These two ledges prevent the tobacco and ashes from faffing out

London-made of selected French briar in one piece. Recommended by
this Paper. Post free : " Popular," 3/6 ; Silver-mounted, 4/6 ; " Extra "
finest French briar, guaranteed, 6/-; Silver-mounted, guaranteed, 7/6.
SPECIAL QUALITY, made of selected finely-grained old French
briar of the finest quality, every bowl perfect, finished by the Wyse
process, mounted or unmounted, 10/6 ; Straight grains from 12/6.
Registered post abroad 6d. extra. When ordering mention T.T.J.

Send tor our Illustrated booklet.

& WYSE PATENTS, LTD.
(suite 6), 22, Gerrard Street, London, W. 1.

Telephone: KEGENT 4481.

CARE T°H
F
E EYES.

THE EASTERN OPTICAL CO.
(Principal - M. SAMMES).

2, 3, & 4, Workman's Hall Buildings, Romford Rd., Stratford, E.
Telephone: 177 STRATFORD.

HOURS OF ATTENDANCE: 1O.3O A.M. TO 8 P.M. THURSDAYS, 1O.3O A.M. TO 1 P.M.

City Depot.—152, 154, and 156, CITY ROAD.
(Adjoining Moorflelds Eye Hospital). Telephone: 1309 LONDON WALL.

HOURS OF ATTENDANCE : 9 A.M. TO 8 P.M. SATURDAYS, 9 A.M. TO 1 P.M.

Clapham Depot.—96, ST. JOHN'S ROAD, CLAPHAM JUNCTION.
Telephone; 3033 BATTBKSBA.

HOURS OF ATTENDANCE: 9.3O A.M. TO 8 P.M. WEDNESDAYS. 9.3O A.M. TO 1 P.M.

Ophthalmic Opticians by Appointment to
Hospitals, Doctors, Public Institutions, &c.
MAKERS TO:—The London County Oonnc.il; The Metropolitan Hospital Sunday Fund,

Mansion House, E.C.; The Salvation Army; and numerous other Institutions, London
and Provincial.

LOCAL APPOINTMENTS:—The West Ham and Eastern Oeneral Hospital; The West
Ham, East Ham, Leyton and I^eytonstone School Children's Hospital Fund ; West Ham
Guardian; West Ham and East Ham Education Committees; The Infant Orphan
Asylum, Wanatead; Mansfield House Settlement, &c.

AS TO OUR ABILITIES WE REFER You TO OUR APPOINTMENTS
The. Glasses we. supply to Hospital Patients are the best modern
Science can produce, and in no case exceed 3/6, in Steel Frames.

ARTIFICIAL EYES FITTED FROM STOCK OR MADE TO ORDER 3s. 6D. NO EXTRAS.

SPECIAL TARIFF TO CIVIL SERVANTS.
PBE PAIR

Spectacles or Pince-nez in steel OF solid nickel frames, with sphere s. d.
o r compound Lenses - - - 3 6

Spectacles or Pince-nez with sphere or compound lenses in 10-year
gold-filled frames 7 6

MADE TO OCULISTS' OR HOSPITAL PRESCRIPTION INCLUDING A GOOD SERVICEABLE CASE.
W« HAV« ALWAYS IN ATTENDANCE A FULLY QUALIFIED REFRACTIONI8T TO TEST AND

ADVISE YOU. FREE OF CHAHQE.

WHY
don't you write
for the Mode Book? Send a
card now for this delightful
guide to all the best the
Season has to offer. 48
pages of fascinating fashions.
YOU CAN OPEN AN ACCOUNT
at CKICHTONS'. So convenient and
economical. A small sum out of your
salary each month enables you to purchase

your immediate needs.
Coat and Skirt—Coat Frock—Trench
Coat — Dainty Frocks — Silk Coats—
Blouses — Junipers — Underwear—
Shoes —Trunks—Uniform—Etc.—Etc.
This little-at-a-time plan is strictly private
and confidential — send for ful l details.

All supplied on our strictly private and
confidential " Times " System from
S/- monthly. Known and recommended

everywhere.

Special Terms to
Telephone and P.O. Staff.

PRICHTONS' Ltd.
^̂ ^ Ladies'Tailors and Manufacturing Furriers,

14 Crichton House, Devonshire Sq., City, E.C.2.
(One minute from Liverpool Street Station')
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NEW PUBLICATIONS OF

THE WIRELESS PRESS LTD.
MARCONI HOUSE, STRAND, LONDON, W.C.

THE

Year Book of Wireless Telegraphy
and Telephony, 1917

l FIFTH YEAR
1,000 Pages ("with Map of World showing Wireless Stations),

Price 3/6.
Postage (United Kingdom, 6d. Abroad, 1/4.)

The only reference work on this subject.

Elementary Principles of Wireless
Telegraphy.

PART II.

By R. D. BANGAY.
Price 2/-. Post free 2/3.

SHORT SPJIMARY OF CO.VTB.VTS :

Curve Diagrams and their Use ; The Theory of the
Dynamo ; The Theory of the Transformer ; Resonance ;
Resonance in Low Frequency Circuits ; Spark Dischargers ;
THE OSCILLATION VALVE as a Receiver, as
a Magnifier, and as a Transmitter ; Reception of

Continuous Waves.

A limited number of both Part 1. and Part II are bein^ hound
in one volume ;ind may he obtained.

Price 3/6, or post free 3/10.

For Buy

ELECTRICITY
and read it carefully.

It contains important serials of
direct interest to all employees
in the Engineering branch of the
P.O. Telegraphs and Telephones.

EVERY FRIDftY,
OF ALL BOOKSTALLS AND NEWSAGENTS.

Publishers :

S. RENTELL LTD.
36, MAIDEN LANE, STRAND, LONDON.

Mental Efficiency.
Efficiency—Mental Efficiency—is no meaningless catch-phrase.

It is the slogan of success in life to-day. Boards of Trade, Chambers
of Commerce, Efficiency Clubs everywhere, are taking up the inves-
tigation and study of the subject all over the world. Governmental
Departments are disseminating information in regard to it.

But the foundation of national efficiency rests upon the efficiency
of the individual. No matter in which direction you turn, truly
efficient men and women are getting the most out of life, for they
have learned to develop arid expand their capacities for work and
play to the, utmost. This hustling, work-a-day world holds no rich
prizes for those \vho do not organize and develop their mental resources
so a.s to make the most of what nature has endowed thorn with.

The average man is not worth much more than a dollar n day
from his shoulders down ; but from his shoulders up, there is no
limit to his value.

It you would make money in business—you must be efficient.
If you would rise to a high place in any profession—you must be
efficient. If you would win power and influence in public life—
you must be efficient. If your occupation is smothering 5^our
ambitions and hopes—learn the principles of efficiency. This know-
ledge will bring you advancement, increased salary, more leisure to
do the big things in life'.

Here are ten new books which lay bare the secrets of efficient,
triumphant manhood in plain, easily understood language —

POISE

T I M J D I T V . . .

COMMON SENSE

OPPORTUNITIES

CHARACTER

INFLUENCE

PRACTICALITY

PERSEVERANCE

SPEECH

PERSONALITY

How to A t t a i n I t .

Tlow tn Overcome It.

How to Kxeiviso It.

How to Make the Most of Them.

How io Strong!hen It.
How to Exert It.

How to Acquire It.

How to Develop It.

How to Use It Effectively.

How to Build It.

Master the principles of these books and you will become master
of yourself, and can mould men and rirrunistMnoos to your wil l .

We ask you to use the Reservation Form at once, for we cannot
promise to hold the sets which wo have put aside for you after the
date shown on the Form.

Sign your name to the Form and get it into the post to-day.
Do not send any money with it. As soon as your Application is
received we will pack your volumes in a stout case and despatch
at once. After approval, you then, if you decide to keep the set,
send us a first payment of 2/6 only, and further sums of same amount
monthly until a total of 30'- is paid. If they are not satisfactory
you may return the volumes to us at our expense, and the transaction
is at an end.

COUPON for FREE INSPECTION.
To Messrs. FUNK & WAGNALLS COMPANY, 1'ubUdierx,
Dep. T.T.J. 134 Salisbury Square, London, E.C.

Please send me on approval for three days, carriage paid and
entirely at your own risk, a set of the MENTAL EFFICIENCY
BOOKS. If approved I will send 2/6 within 8 days and 2/0 per month
therafter till the full purchase of 30/- is paid. If I do not want the
books after inspection I will return within three days of receipt.

Name ..

Address

Please mention "TELEGRAPH AND TELEPHONE JOURNAL" when replying to Advertisements. -1
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BRITISH TELEGRAPH PRACTICE.

(Continued from page 143.)

VI.—THE TELEGRAPH ORGAXISM.
THE geographical distribution of the industries and of the. population

raises a problem in respect of the best arrangement of telegraph wires. This
problem has further complications. Tho relation of the capital to the rest
of the country renders it necessary that in the case of every town of
importance there should be direct telegraph communication with the centre
of political and social life. This is especially the characteristic of the United
Kingdom and it also applies to France. Germany is a little more fortunate
in what may be called the subsidiary capitals. Munich, Frankfurt, Cologne,
and Breslau are available as centres of zones, and Berlin does not loom over
the horizon of the nation to the same extent as London or Paris looms over
England and France respectively. Washington being an artificial capital,
stands apart, and to all intents and purposes the commercial importance of
New York over-tops the political importance of AVashington in respect of
telegraph and telephone communication. In the United Kingdom London
has direct communication with towns much smaller in respect of population
and of commercial importance than the towns even in France. At first
sight this would seem to indicate that the Central Telegraph Office in London
ought to be the clearing-house for the whole telegraph system, since every
considerable town in the country could pass its telegrams for every other
considerable town via London. The question of the length of telegraph
wire used is not so important as might appear, though rather more stress
has been laid on this fact in recent years. The theory of telegram.-mileage
has not been considered in England with the same minuteness as iu Germany,
but even so it would seem to be unwise for a town in Scotland to obtain
communication with another town in Scotland by means of one transmission
at London. The double use of long wires for a telegram which is quasi-
local in character is clearly a disadvantage, but the disadvantage is less
serious when the wrires have to be provided for direct traffic to and from
London and are insufficiently filled by that traffic. But another factor enters.
The Central Telegraph Office in London is the largest telegraph office in the
world ; it is built on a costly site and accordingly it has seemed to be desirable
to prevent it becoming altogether unwieldy. And so, instead of using it as
a convenient clearing-house an arrangement is in force whereby the trans-
mission of telegrams at two offices of a certain size in the country is regarded
as being equivalent to one transmission at the Central Telegraph Office.

The radiation of wires from provincial offices is based on point-to-point
traffic. A Liverpool wire to Southampton, a Manchester wire to Brighton,
a Birmingham wire to Bournemouth are all allotted on the ground that
Liverpool itself has a certain number of telegrams for Southampton, itself
and so forth, and the other traffic which falls on tho wire is so allotted as
a subsidiary matter. Broadly speaking, 200 telegrams a day is regarded
as the criterion, but once the wire is allotted on this basis the circulation
is so arranged that other telegrams find that route the most convenient.
Thus, a telegram for Southampton from towns which have direct wires
to Liverpool will pass to Liverpool, but those telegrams will not be regarded
as the essential criteria for allotting the wire between Liverpool and
Southampton. This allotment of wires on the basis of direct traffic to the
terminal p.iints is bound to raise a somewhat complicated question.
Theoretically we might expect some kind of symmetrical division of the
country whereby there would be zones served by central offices, but the
cost of transmitting a telegram by hand is such a considerable proportion
of the total cost of conveying a telegram to its destination that attention

has been focussed on the necessity for saving transmissions, and accordingly
we find that the special commercial intimacy of two centres justifies a wire
the need for which docs not appear at the first glance. For example,
Middlesborough has a wire to Glasgow based upon the traffic caused by
intimacy in the iron trade ; Liverpool has wires to Halifax and Huddersfield
based on intimacy in the fabric trade ; Bristol has wires to Cork based on
the shipping interests ; while, as an example of peculiar local intimacy,
Manchester has a wire to Colwyn Bay where many Manchester people reside,
and Liverpool has a. wire to Llandudno, which is more favoured by the
people of Liverpool. Special industries, such as the fish trade, cause certain
towns to have wires which seem to be somewhat surprising ; Grimsby radiates
to Leeds, Manchester, Liverpool, Birmingham, Bristol, Newcastle and
London ; Milford Haven has direct wires to Birmingham ; Wisbech has
special wires during the fruit season, and a separate telegraph organism
is arranged for a district near to Southampton when strawberry-picking
comes. Oil the other hand the Evesham fruit trade tends to telephone
rather than to telegraph communication. Other examples of special intimacy
difficult to understand without special investigation of the traffic conditions
are Newcastle and Dundee, Brighton and Bristol, Liverpool and Londonderry.

While these are the general principles, some wires have been, allotted
definitely to prevent transmission in London and not on the basis of direct
traffic as defined above. For example. Birmingham has wires to Reading,
Maidenhead, Brighton, Ipswich and Lowestoft; Leeds has a wire to Norwich,
and Manchester has a wire to Cambridge and another to Newmarket. All
these wires afford facilities for Midland and Northern towns to despatch their
telegrams to the Southern and Eastern counties without transmission at
thp Central Telegraph Office.

This telegraph organism being in existence, the question arose as to how
the general circulation of telegrams could best be arranged, and for some
years it was done by providing for each telegraph office a separate c i rcu-
lation list for all the towns in the United Kingdom, the telegrams being
arranged to fall on routes which would convey them efficiently apart from
any question of geographical or topographical directness. It seemed at
a later stage, however, that the cross country circulation, i.e., the circulation
of telegrams excluding those to and from London itself, might be arranged
on the basis of a few rules. With this object in mind the first rule decided
upon was that where alternative transmitting points were available that
transmitting point which was nearest to the midway should be adopted.
For example, a telegram from Aberdeen to Brighton might be telegraphed
to London and thence to Brighton, or it might be telegraphed to Manchester
and thence to Brighton and as Manchester was nearer to the middle point,
transmission at that office was adopted. The second rule was that as far
as possible the direction of the wires used should be nearest to an imaginary
direct wire, which might exist between the two points. For example, a
telegram from Southampton to Cork should be transmitted at Bristol and
not at Liverpool. In a sense this is a special case of the fundamental rule
of transmission at the nearest to the middle point, but it is necessary to
state it specifically in order that there may be no misunderstanding. The
third rule was that transmission at two of the larger centres such as Birming-
ham, Manchester, Liverpool, Bristol, Cardiff, Newcastle, Edinburgh and
Dublin should not be adopted to avoid transmission in London, but of course
any one of these places together with a transmitting office other than these
places is regarded as equivalent and no more than equivalent to a single
transmission at London. The whole of the telegrams of the country therefore
are transmitted according to these principles, 'and any office having telegraph
access to more points than one is able to decide which route is to be adopted
for any particular telegram by a consideration of these regulations. It is
probable that the new telegraph plant which is coming into use will modify
the theories of telegraph circulation which hitherto have obtained, though
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on this point there is much unccrtaintv inasmuch as it seems likely that the
new multiplex instrument can be adapted by separating the channels sc
as to give a number of towns direct access to one main centre over one wire
There is no reason, for example, why multiplex instruments from Londot
to Manchester worked 0:1 one wire should not give direct communieatioi
between London and Blackburn. London and Preston, &c., and it may b<
that the fur ther development of this appliance may tend in the directici
of a l lo t t ing even move direct circuits to London than arc in use at present
It is probable, however, that the New York precedent of using these machine?
to produce a perforated s l ip for 1 the local or radiating transmission of the
telegram u i i l have some place in every telegraph organism.

As pivss work mostly radiates from London, and, as press message!
are nsnai!y for a largo number of newspapers published in different towTiis
a system has boon dvvised, and has been working many years, which provide?
for the simultaneous transmission of telegrams by the \Vheatstonc methoc
to a number of towns, for example, one wire from London serves Birmingham
Manchester and Liverpool, and all the three towns read the signals
simultaneously. This is called the " YQ '' principle and it provides a systeir
of d i s t r i bu t i ng news which until recent years had not been criticised. During
the past few years, however, there have been indications that multiplex
instruments, with their capacity for direct printing, could be adapted to a
news supply system which might have advantages over the single direction
" YQ system. On the other hand the use of Creed instruments on th<
receiving end of the news wires seems to indicate that the " YQ "' system
is capable of development in such a way as to relieve the service of the heavj
burden of wri t ing the messages from the Morse tape.

The third method of circulating telegrams in this country is of recent
growth. Since the transfer of the National Telephone Company's systeir
lo the State, the possibility of switching telephone circuits through anc
transmitting the telegrams by telephone direct to the, terminal station has
been developed. In these cases the fundamental rules of circulation are
not followed, the central aim of the. through switching being to reach the
terminal point and it is not a matter of much consequence, provided the
telephone circui ts will permit the passage of the traffic, if somewhat
circuitous telephone routes are used. As telephone traffic aggregates in the
mornings this system is most likely to be useful iu the afternoons and evenings,
and it has the central advantage that offices can obtain direct connexion
with a large number of terminal offices, when they require a direct connexion,
and save the cost and labour of transmission at intermediate offices.

Special circulation arrangements have been devised for the traffic arising
out of race meetings, important cricket, football and other athletic events.
Usually a telegraph office is opened cither at the grand stand or at some othe
convenient place within the enclosure. Wheatstone " YQ " wires to the more
important towns are installed, i.e., London, Birmingham, Manchester and
Liverpool, and the whole of the traffic is forwarded to the offices for disposal,
being allotted to the town most favourably placed, in relation to the grand
stand office, for disposing of the work, so that a special circulation has to
be drawn up for this traffic.

It is clear, therefore, that the characteristic of the British telegraph
system is to have direct wires between points where the traffic justifies direct
communication. By this means the advantage of duplex and of quadruplex
working is reaped. There are some cases where one wire connects three
offices, by means of a " split '' or an " extended '' quadruplex giving two
offices direct communication independently of the other two. The alternative
is to connect a number of points with one wire. An illustration is given
above in the case of the " YQ '' distribution of press telegrams, but a similar
arrangement is in force in America whereby many offices are connected on
one \\ire. These circuits arc called " way circuits," and there are instances
where as many as 40 offices are connected together. .In England it is a
favourite device on railway telegraph systems, and in France and in Germany
it is used fcr subsidiary routes. It has proved very useful in Ireland since
it enables telegraph offices in scattered towns to be connected with a main
centre by means of one wire. It is obvious that whenever two offices of
such a group are working together all the others are unable to get com-
munication : it is equally obvious that the efficiency of the wire is limited
to simplex working. There have been signs for some years of a tendency
away from this system. In Australia it has definitely been abandoned and
the " repeating centre " system substituted, which is really a zone system,
much on the British model, whereby main centres are connected to main
centres and the traffic for the smaller centres radiates from the main centres.
Occasionally wires connecting small offices, such as sub-offices, with the
main centres, are of the " way circuit " type, called, in England, " omnibus
circuits,' ' but these are now restricted in number as the telephone has largely
taken their place. In Germany the connexion of main centres is carried out
by a triangular system. Thus Berlin, Breslau and Frankfort each are con-
nected by a wire equipped with a Siemens' instrument. If one of the three
wires happens to be interrupted the telegrams for that route are diverted
to the other routes and the method of re-perforation is adopted so that the
transmission can be accomplished with the minimum of human labour.

Provision must always be made in every telegraph service for the diversion
of traffic when particular routes are interrupted. Underground, telegraph
wires are a safeguard, but not a complete safeguard, against interruption.
The route from Washington to New York was laid as the result of a serious
dislocation of lines by a snowstorm on the occasion of Mr. Taft's inaugural
speech. In England there are various underground routes, reaching the
main centres and extending to cable points on the coast. In Germany an
old underground system constructed for strategic reasons in the 'seventies
has been rendered useful again by the use of Siemens' instruments. In
spite of the extension of underground circuits dislocations of the service
still occur, and underground routes have a specific disadvantage in that i

they do not provide as high speed as overhead wires. Traffic is diverted
on such occasions according to definite principles, but these principles are
not always applicable as the consequences of interruption vary considerably.
In the main an effort should be made to find a secondary route which conforms
as nearly as possible to the fundamental principles of circulation. It should
not include the use of wires of undue lengths : it should add the fewest possible
to the transmitting points ; it should choose transmitting points a.-; close as
possible to the centre of the route chosen instead of the interrupted route.
But other considerations impinge. The desirable route may be heavily
pressed ; the desirable alternative transmitting centre may be suddenly
burdened beyond its capacity ; a comparatively free route, even if somewhat
roundabout, may present a.n open eha,nnel, and this frcquentlv applies to
London. The superintendent who has to face the problem of diversion, must
take all these factors into consideration, and he has to do so htiniedly. But he
will do wisely to give especia.l weight to the three first principles and to
hold himself strongly against the temptation to seek first of all to clear the
traffic from his own office, heedless of what may happen to it afterwards.

The method of calling offces is of less importance under the system of
zones or transmitting centres than under the earlier method. A steady flow
of telegrams renders calling unnecessary once work has begun. I t is provided
that every telegraph office has a designation in the form of a cipher group.
The larger centres have two letters, as LY for Liverpool and MM for Man-
chester, and the smaller centres have three letters. In most cases these
codes are used both as the abbreviated symbol of the office on the forms of
signalled and received telegrams and as the letters used for calling bv Morse.
In the case of scries of smaller offices on the one wire the use of groups of
three letters might seem to be cumbrous and arbitrary calling letters " D,''
" G," " K,'' '' O," are used for the offices in sequence. At the moment an
effort is being made to unify the arbitrary groups used to indicate telephone
exchanges and telegraph offices, in view of the fact that recent developments
have so closely welded the two organisms in local districts. This fusion of
telegraphs and telephones locally has been carried farther in England than
in any other country. It is hardly too much to say, by way of conjecture,
that local telegraphy is now become so closely a part of the telephone organism
as to have lost its separate identity, except in plac.es where there is abnormal
telegraph traffic due to a special industry.

VII.—THE DEI.IVERV or TELEGRAMS.
The forms oil which telegrams are written have been the subject of much

discussion. There has always been a feeling that it was not necessary to make
an office copy of telegrams which are delivered, to the public. As an extension
of this argument it has always seemed desirable that the same form should
be used for telegrams which are telegraphed forward as for tho^o which are
delivered. The problem has been faced differently in different countries.
In the United States, where the privately.owned telegraph companies need
a copy as a safeguard in case of legal action against them, it has been usual
to make an office copy by a copying process. This has the advantage of
enabling the telegraphist, by the use of either a copying pencil or a copying
ribbon 011 a typewriter, to write telegrams for onward transmission or for
delivery in precisely the same way, leaving the differentiation to the point
where the telegram is or is not copied by process. The system was tried
at Manchester, as a subst i tute for duplication by carbonic, but it was not
successful in the case of ordinary telegrams though, as will bo seen, it was
more promising for press telegrams. On the Continent one copy only is made,
but there is a somewhat elaborate system of preparing abstracts, and this
proves to be costly. The British system of carbonics held the field until
a few years ago when a counterfoil system was introduced at certain offices.
By this means the same form was used both for transmission and delivery,
but in the case of telegrams for delivery a counterfoil, with the essential
particulars, was prepared. A further stage of development is now being
considered. It seems to be practicable to use one form only in the great bulk
of cases and to prepare a skeleton in the small percentage of cases whore some
entries for accounting purposes are necessary. This will be a great simplica-
tion of process and the extended trials hfve already proved that it will be
warmly welcomed. The simple form will be equally available for transmission,
for delivery as a telegram, or for delivery as a confirmation of the message
ifter it has been telephoned. Its adoption will place the British system in
the foremost place in respect of the simplicity of the method of preparing
telegrams for delivery. Efforts have constantly been made to combine the
'orm and the envelope, but hitherto unsuccessfully. It is a commonplace
of continental practice.

Fundamentally each telegram is delivered immediately on receipt.
That also is a British characteristic. Continental countries are contented
with periodical delivery. In practice, in England, messengers are entrusted
.vith a batch of telegrams, and it has been necessary to do this during the war,
5ut the conception of a telegram as a missive to be delivered at once still
lolds good. It may seem to be an extravagant conception in practice,
specially with the liberal arrangements for free delivery up to the

boundary of the town postal district or to a distance of three miles,
and no doubt it occasions a heavy burden of cost. Possibly, as we shall
ee in the chapter on tariffs, some differentiation ought to be made in the

charge, since every telegram is not of the same urgency, and considerable
economies might be effected by a differentiated delivery. The truth is that
we have not yet quite surmounted the old conception of a telegram as a
missive notifying a catastrophe, and therefore calling for extreme urgency
n every case in handing it to the public. Greater familiarity with the
elegraph, greater intimacy in the day by day use of it, may lead us to such
in appreciation as will not expect every messenger to convey one and only
me telegram.

The telegrams are enveloped in large offices by telegraphists whose
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function it is to translate the address of those telegrams addressed by a
registered word, to indicate what special instructions are recorded, to safeguard
those cases where there are requests for delivery by telephone. Registered
addresses are a subject of long discussion. It is questionable if. for inland
practice, they are a suitable device. The American administrations insist
oil ful l addresses in each case, but they allow a. certain number of words,
and it is to be remeinbered that most American cities lend themselves to a
briefer address than English cities. Probably the history of telegraph
charges in England made a system of registered addresses inevitable. To
pa,ss suddenly from free addresses, before 1 S8.5, to including the addresses
in the chargeable total, was perhaps impossible without some intermediary
in the shape of an abbreviated and registered address. Prominent citizens
might insist that their name alone was a sufficient address, and a system of
registration is a convenient way of meeting this demand. One guinea per
annum is the charge, and as it includes the registration of special instructions
for the delivery of telegrams at different times, it cannot be regarded as
exorbitant. The " indicator" word, which is used for London telegrams,
is an ingenious method of indicating the office of delivery, and it is telegraphed
free of charge, but probably it might have been better had some system been
dovised years ago of a l lo t t i ng certain words to residents in different areas.
It is hardly practicable now to give the applicant full discretion in the choice
of his word : names ha.ve to bo regarded with disfavour lest preference should
be shown to one of many bearers of a, particular name.

The machinery for dealing with registered addresses has been modified.
At one time rather elaborrtto printed books were issued, and they had to be
fairly strong in view of tho handl ing and also they had to bo in duplicate—
sometimes in triplicate—to enable corrections to be made. The card index
system is now being developed. It seems to be promising, though more research
is necessary before it can be said to be above criticism. At one time specially
printed envelopes were used to a considerable extent, not without risk of
error. The tendency now is to restrict' them to those cases where there is a
heavy daily use. An American system of printed gummed slips has been
tried, and much the same system is favoured in Scandinavia, but it was not
favoured in England. There seems still to be much to be said for what
may be said to be the old-fashioned system of addressing each envelope.
The truth is that the addressing of telegram envelopes is not subject to any
of the principles which have governed the addressing of commercial envelopes,
and no system for simplifying the work has overcome the initial difficulties.
The variety of addresses, the variation from hour to hour, the necessity for
scrutiny, the special handling of reply paid and money telegrams, all these
add complications which hitherto have prevented the application of machinery
to the task of addressing telegrams.

The addressing of telegram envelopes may seem to be easy work, not
calling for particular skill. It is not unskilled clerical work merely, for the
complications of special instructions and the like place it in a category apart.
It is the general opinion that it is better to use skilled telegraphists for the
duty. Specialisation in telegraph offices is beset with especial difficulties.
At moments of pressure it is necessary to use staff gathered from various
points, and in expectation of such moments of pressure it is generally argued
that everyone who is employed in or about a telegraph office should be, at
least, a Morse telegraphist. It is probable that the argument is pressed
somewhat beyond its legitimate limits, certainly it is not the case either in
America or on the Continent that " all round " abilities are demanded on
such a level as in England. There can be no doubt, on the other hand, that
tho change iu the nature of the work is of benefit and for this reason the rotation
system, as between such work as addressing envelopes and telegraphy proper,
is strongly supported. There is, proportionately, a small range of work
in connexion with telegraphy which affords relief from the strain of Morse
signalling, and. for this reason the general English opinion is in favour of
using telegraphists at the addressing table. The question cannot altogether
be separated from the development of newer types of apparatus. If the
type keyboard takes the place of tho Morse key to a very large extent there
will be less reason for using the addressing table as a relief.

In some cases of offices served by tube the telegrams are enveloped at
the central office and transmitted by tube ready for delivery. In a few cases
they are enveloped at the delivering point. The question is usually settled
on a consideration of local circumstances, generally the question of accommoda-
tion at the head office. There are advantages from keeping the addressing
tables together, and these advantages are all the greater where the staff used
for addressing the envelopes is not telegraphically skilled, as there is then
greater elasticity in cases of pressure. Small groups of addressing telegraphists
a.t separated points are much more likely to be overwhelmed by sudden pressure
than if they are within reach of assistance from other groups of addressing
telegraphists. It is one of the curiosities of telegraphy that particularly heavy
pressure does not come coincidently at several points.

The remuneration of the messengers takes three distinct forms ; it is
either on a basis of fixed wages, or on a piece basis—called "docket''—with
a guaranteed minimum, or the messenger may be employed merely as a
casual messenger for the delivery of the particular telegram. The method
of accounting varies. In some places tokens are given to the boys by means
of which the number of delivered telegrams is recorded. In the United
States these devices have been developed very far. The tendency in England
is rather to prefer the fixed wages system and this has been emphasised by
the more general employment of girls. In France and Germany there is
rather more of the casual employment of boys than in England. The provision
of bicycles is now on a wide scale, and is varied with a special payment for
the use of the messenger's own cycle. Various methods of contracting for
journeys in public .vehicles, such as trams, &c., are adopted. This includes
the Express Delivery Service which, in England, is part of the telegraph
messenger arrangements. In the United States the Postal Telegraph Company

has its own messenger system, both for telegrams and for express letters,
while, the Western Union Company contracts with an Express Messenger
Company for the delivery of its telegrams. There arc instances in England
where foreign cable companies deliver every telegram in duplicate, but the
Post Office only delivers duplicates in tho form of certified copies for which a
charge is made. Similarly a brief reference may be made to the method in
force in America and in England by certain cable companies of collecting
telegrams free of charge. This does not apply to inland telegrams in England.
Receipts are demanded from the public for express letters but not for telegrams.

The association of the telephone with the telegraph has been one of the
remarkable features of recent development in all countries. It is curious that
the uniform characteristic of this development is that the public is more
ready to pass its telegrams by telephone than to accept them. In all countries
something of the nature of a campaign has been necessary to show the advan-
tages of the delivery by telephone of telegrams. The practice differs con-
siderably. In England there has been an inclination to lay stress on registered
telegraphic addresses as an essential, in order that telegrams for telephonic
delivery may readily bo discovered. In the United States and in Germany
fully addressed telegrams have been picked out at the request of the addressee.
More recent development in England tends in the direction of accepting
instructions for the telephonic delivery of fu l ly addressed telegrams, A
characteristic of the British practice is the telephonic address, whereby
telegrams are accepted addressed to a name, exchange and telephone number,
and are delivered by telephone. The British system is more liberal than others
in the delivery, by post, of confirmatory copies of all telegrams previously
delivered by telephone. An attempt, is made to save telegraph transmissions
by telephonic delivery from points other than the terminal point, thus obtain-
ing an advantage at the dclivcrv stage from what already has been described
as the " centralising " feature of the British system. The local telephone
service lends itself by its junction system, connecting one area with another
area, to such a development. It is possible that this will be carried even
farther and that we are only at the beginning of the fusion of telegraphs and
telephones. The remnant prejudice which regards with disfavour the work
of writing clown a telegram which is occasioned by telephoning will probably
dis ppear jnst as the prejudice against the typist has disappeared.

It is a curiosity of phonogram work generally that the in-flow and out-flow
is not coincident. Speaking generally the flow of telegraph traffic from sub-
scribers coincides with the ordinary telephone peak load. On this ground the
tendency has been to equip what is practically a separate organism for the traffic,
incoming from subscribers to the Post Office, and to use the ordinary telephone
organism for the outgoing traffic. This has its influence upon an old con-
troversy whether there should or should not be a distributing switch to
control the instruments where phonograms are dictated or written down.
So far as can be seen at this moment this issue is clearing itself in this
direction—telephone circuits upon which telegrams are spoken for delivery
should be simple subscribers' circuits on the main exchange; telephone
circuits from which telegrams are received from, the public should be con-
nected to a distributing switch, which, in turn, should be served by
" junctions " available to tho telephone operators who accept calls from the
public ; there should be an arrangement for overflow traffic in either direction
so as to preserve elasticity. By this means the delivery of telegrams by
telephone is absorbed in the local telephone work and plant is put to better use.

(To be continued).

10.40
I0.f>0

EXTRACT FROM AIR RAID REPORT.
Wednesday, Aug. 22, 11)17.

Air raid action issued to specials.
Outlooks posted. Distant gun pointing S.E. Clouds
manv, closelv linked and drifting slowly at great
height. Wind S.S.E.
Two home defence planes seen flying eastwards, dis-
appeared behind the advancing clouds No enemy
aeroplanes sighted, but two separate flights of city
pigeons or gulls observed at great heights (for them)
[P.S., P.P.S., P.P.P.S.j. Gun shifted various times
and directions from N.E. to S.S.E.
One returning aeroplane observed S.K. riving towards
S. of London and clear signal given.

11.50 a.m.

LJ.fS.—The feathered citizens of London are to be requested not
to practice aeroplane squadron formation during enemy air
raid warning period.

P.P.S.—The high speed sprint of the specials on outlook duty
to the N.W. Well [stairs proved each runner to be in good
condition.

P.P.P.S.—On reaching Ar.W. door a sight through glasses revealed
the fact that the supposed squadron had Happing planes.
The gulls were gtdling us.

P.P.P.P.S.—These feathered fliers christened "Bill's Birds."



158 THE TELEGRAPH AND TELEPHONE JOURNAL. [SEPTEMBER, 1917.

DUDLEY AUTOMATIC EXCHANGE.

BY H. W. DIPPLE (Birmingham).

THE automatic switching system installed at Dudley is that
developed by the Western Electric Company. Several novel
features in automatic switching are included in this system, ami
an endeavour will be made to outline some of the fundamental
principles of the Western Electric Company's system, which differs
greatly from the Strowger Company's system.

The movements of brushes in the Strowger system are effected
electrically by means of electro-magnets which lift the brushes
vertically and step them with a horizontal rotary motion on to
the correct contacts. The lifting and stepping magnets are con-
trolled directly by the impulses from the subscriber's dial switch.
In the Western Electric Company's system, the movements of the
brush carriages are effected entirely by mechanical means, the
mechanical power being applied to the brush carriages at the
correct moment by electrical means. The brushes are not con
trolled directly from the subscriber's dial switch, but are con-
trolled by a number of pieces of apparatus collectively known as
the register, which receives the impulses from the subscriber's dial
switch and transmits them to the brushes.

Operation of Automatic Sioitches awl Contacts, Sketch A.
(1) The subscribers' lines are connected with contact pins

which are embedded in insulating material. The pins are arranged
in horizontal rows, a bank of contacts being arranged in tho form
of a semi circle or, as it is usually termed, a " contact arc."

(2) The brush carriages consist of an arrangement of metallic
contact pieces known as brushes. The brushes are mounted on a
vertical shaft which can be rotated from left to right only. The
brush carriage is mounted near to a contact arc in such a manner
that when rotated the brushes trail over the contact pins. Contact
with any subscriber's line can thus be made by stopping the rotation
of the brush carriage as soon as it reaches the contact pins of the
required line.

(3) Method of Rotating Brush Carriages.—The contact arcs
are mounted in groups on vertical racks. On each rack are vertical
and horizontal driving shafts which are rotated by means of an
electric motor. These shafts rotate continuously day and night.
The drive is communicated to the brush carriage by means of an
ingenious but very simple combination of electro-magnetic clutch
and friction drive. On each horizontal driving shaft is affixed an
iron disc which can be magnetised by means of an electro-magnet
known as the power magnet. On each brush carriage is a similar
iron disc fitted very close to and at right angles to the continuously
rotating disc. When th? power magnet is energised, the
continuously rotating disc is magnetised and attracts the disc
fitted to the brush carriages. The brush carriage disc is pulled
down hard on to the rotating disc and is thus made to rotate.

It will be clear, therefore, that the brush carriage can be moved
any required distance by energising the power magnet for the
required length of time and. de-energising as soon as the correct
contact has been reached. A holding magnet is provided to each
brush carriage and is energised the instant the power magnet is
de-energised, the function being to prevent the momentum of the
brush carriage carrying it past the selected contacts. A special
means of centering the brushes squarely on to the contacts is
provided and will be described later.

Similarity of Sequence of Operations at Manual and Automatic
Exchanges.—As there is a great similarity between the sequence
of operations necessary to establish a connexion at a C.B. manual
and. an automatic exchange, an interesting comparison can be
made between the two systems. Such a comparison of the essential
features of the two systems will be helpful in enabling the Western
Electric automatic system to be more readily understood.

The following are the essential features of the manual system
with the corresponding action in the automatic system :—

W. E. Co.'s type of automatic

and

C.B. manual exchange.
(«) Calling lamp and answer-

ing jack.
(b) The connexion cord cir-

cuits.
(c) The operator.
(d) The multiple jack field.

The sequence of operations is as follows :—
(a) Manual Exchange.—The subscriber lifts telephone and

causes the calling lamp to glow.

exchange.
First line finder.

The connexion circuit
group switch.

The register.
The final switches.

SKETCH. /7.

O/3OUP
SWITCHES'.

Automatic Exchange.—The subscriber lifts telephone and
causes the first line finders to rotate in search of the calling line.

(b) Manual Exchange.—One of a pair of flexible cords is
inserted by the operator in the answering jack corresponding with
the lamp which has glowed.

Automatic Exchange.—The first line finders having rotated
in search of the calling line, the first of the line finders to come into
contact with the calling line stops at once and remains in contact
with the line. This contact is equivalent to inserting the plug
in the answering jack of the manual system.

(cl) Manual Exchange.—The operator connects her telephone
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SIEMENS BROTHERS & Go. LTD
ESTABLISHED 1858.

GENERAL OFFICES AND WORKS :

WOOLWICH, LONDON, S.E. 18.

Manufacturers of

AERIAL, UNDERGROUND AND SUBMARINE

TELEGRAPHSMANUAL AND AUTOMATIC

AND

TELEPHONES

RAILW^IP SIGNALLING
FACTORY APPARATUS

FLUID AND DRY PRIMARY CELLS.
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WESTON
Miniature Precision D.C. Instruments

MODEL 279 BATTERY TESTING VOLTMETER.

The instrument is fitted with a. Detachable Spike
Terminal and Flexible Lead with Spike Terminal.

DELIVERY FROM STOCK.

Weight, 11-6 oz. List Price, 49/-

WRITE FOR LIST D3.

WESTON ELECTRICAL INSTRUMENT CO.
AUDREY HOUSE, ELY PLACE, HOLBORN, E.C.I.

Telephone: 2029 HOLBORN. Telegrams & Cables: "PIVOTED, LONDON."

HART ACCUMULATOR
CO.. LTD.

Hart Storage Cells are BRITISH MADE and are
in use throughout the world for all purposes.

Many thousands of Cells in constant service for
Telephone, Telegraph and Wireless Installations.

SPECIAL TYPES of HIGH DISCHARGE CELLS
FOtt TELEPHONE EXCHANGES.

PRICE LIST ON APPLICATION.

STRATFORD, LONDON, ENG.

DRY G©RE

TELEPHONE
CABLES.

Electrical Plant of every description
for Power, Lighting, and Wireless

Installations.

JOHNSON & PHILLIPS L
CHURL TON, LONDON, S.E.

ESTABLISHED 1875.

td
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w i t h ( l i e c i r c u i t by means of t h e speaking key and says ' ' Number ,
please."

Automatic Exchange. The register, which may be likened
to a mechanical operator, connects the " dialling tone " with the
calling line. This is equivalent to the " Number, please " of the
manual system.

(c2) Manual Exchange.—Subscriber asks operator for required
number.

A utonuitic Exchange.—The subscriber dials the number required.
(n) Manual Exchange.—The operator tests the required

number to ascertain whether it is free or engaged. If free, the
O o

plug is inserted and the subscriber called by means of the ringing
key.

Automatic Exchange.—The f i n a l switch tests the required
number . If free, tho connexion is automatically established and
the subscriber's bell is automatically rung. When the conver-
sations are completed the telephones are replaced, and—

(1) Manual, Exchange.—The supervisory lamps glow and the
operator withdraws the plugs from the jacks.

(2) Automatic Exchange.—The automatic switches are released
and return to their normal positions.

Having indicated the broad principles of the system, a more
detailed description can now be given.

First Line Finders.
The subscribers' lines are arranged in groups of 60 on the

first line finders arcs. Eight brush carriages are allotted to each
group of 60 lines. When a subscriber lifts the receiver, the eight
line finders associated with the particular group of 60 lines in which
the calling subscriber is situated are made to rotate by7 the method
just described. As the finders rotate, the brushes trail over the
contacts. The first brush carriage to make contact with the
cal l ing line stops instantly. The calling line is made busy by the
actuation of tho test relay, the actuation of this relay also de-

energising the power magnet and energising the holding magne t .
Once the line has been picked up by a line tinder and maele busy,
other line finders that make contact with the line in the course of
their rotation do not stop on the calling line. One line finder now
being is use, seven are left to rotate when the next call occurs in
that group. One line finder is thus eliminated at a time from a
group until all the eight are in use. As soon as a conversation is
completed and the receiver restored, the line finder is free to take
up another call. The number of calls on each group of 60 lin:s
is so proportioned by means of a system of distributing the busy
and slack subscribers' lines, that not more than eight calls arc
received at one time during the busiest period of the day.

The Keg intern (ti ketch K).
The register is the means by which the signals are received

from the subscriber's dial and transmitted to the group and final
switches. The register is automatically switched into circuit to
receive the call and is automatically switched out as soon as the
call has been set up on the machine switches. One register is
definitely allocated to three group switches ; thus No. 1 register
serves Nos. 1, 2 and 3 groups switches, and No. 10 serves Nos. 28.
29 and 30 switches ; No. 12 register serves only two group switches
at present, viz., Nos. 34 and 35.

The register is switched to each of the three group switches in
turn by means of a distributing sequence switch known as the R.D.
switch. W7hen all three group switches are busy, the associated
R.D. switch goes to a waiting position until a group switch becomes
free, the register in the meantime being, of course, out of use.
When a group switch becomes free, the register is automatically
switched on to the free group swatch.

Each register consists of (a) four short sequence switches, which
may be termed the " impulse switches " as they receive and transmit
the 1,000's, 100's, 10's and units impulses from the subscriber's dial,
and (b) two long sequence switches known as the R.I. and R.O. or
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incoming and outgoing switches. The function of the two latter
is to switch the " impulse switches " in and out of circuit at the
correct moment to receive and forward the impulses.

The impulses from the subscriber's dial are stored up in the
" impulse switches," and are only taken out when the group or final
.switches are ready to accept them. In the ease of Dudley, the 1.000's
impulses are not used for automatic; to automatic calls at present.
The 100's impulses control the trip spindle of the group switch and
select the correct level. The 10's impulses control the trip spindle
of the final switches and select the correct level. The units impulses
control the brush carriage of the final switch, and step the brushes
over the correct number of contacts until the required number
is reached.

The impulses sent in from the subscriber's dial switch consists
of a number of short breaks of the circuit followed by one long
break ; thus, if '' 9 " is dialled, eight short breaks of one-fiftkth of
a second duration occur, followed by one long break of one t?nth of
a second duration. The long break allows a slow acting relay to
operate, the operation of which shifts the " incoming " sequence
switch to the next position. Thus when the 1,000's impulses have
been received on the impulse switch, the long break shifts the
incoming sequence switch to the next position wherein the 100's
" impulse switch " is brought into circuit to receive the -next set
of impulses. Simultaneously with the receiving of the impulses,
the transmission or " counting out " of the impulses to the group
and final switches takes place.

While the 100's impulses are being received, the 1,000's impulses
are being transmitted, and while the 10's impulses are being received
the 100's impulses are transmitted to the group switch.

Group Switch and Second Line Finder.
The group switches correspond to a certain extent to the

cord circuits of the manual exchange and are distributed to the
first line finders bv means of the second line finders, which are

interposed between the first line finders and. the group switches,
as will be seen from the diagram B.

In a manual exchange, it is not necessary to provide a cord
circuit for each subscriber's line, so in an automatic exchange it
is not necessary to provide a group switch for each first line finder.

In the manual exchange an operator selects a free cord circuit
to handle the call with, while in the automatic system, a free group
switch automatically selects the first line finder in order to handle
the call.

This is accomplished by connecting all the brushes of the
first line finders with the contact arcs of the second line finders, and
causing the second line finders to rotate in search of the first line
finder which has taken up the calling subscriber. Thirty-five
group switches and second line finders are provided at Dudley, that

j being the number required to handle the maximum number of
! simultaneous calls occurring during the busy hour.

The principal function of the group switch is to select a free
junction and extend the calling line to the final switches, or to the
manual switchboard for the special services as the case may7 be.
To do this, it is necessary for the contacts of the group switch arcs
to be joined up to the brushes of the final switches or to the lamps
and answering jacks on the manual switchboard.

Each group switch contact arc consists of 220 sets of contacts
arranged in 10 rows or levels of 22 each.

The brush carriage consists of ten sets of brushes, or one set
for each level. Normally these brushes do not make contact with
the contact pins. In order that the brushes shall make contact,
it is necessary that they shall be " tripped !: or " unlatched.''
The brushes are tripped by means of the trip'spindle. the move-
ments of which are controlled by the 100's impulses from the
subscriber's dial. The trip spindle which is fitted near to the
brush carriage, consists of a vertical spindle fitted with ten pro-
jecting teeth mounted spirally around the spindle, and is driven
from the shafting by the same type of drive as is used for the brush
carriages. The trip spindle is rotated a number of steps according
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to the " hundreds " digit of the number dialled, and one of the
projecting springs is interposed in the path of the brush carriage,
so that when the brush carriage move's from its home position
the correct set of brushes are unlatched.

The brush carriage is automatically started as soon as the
trip spindle is set in the con-ect position, and rotates in search of
a free junction. If all junctions are engaged, the brush carriage
rotates continuously un t i l a junct ion becomes free or the calling
subscriber hangs up the receiver. A brush carriage makes one

DUDLEY EXCH/lrtGE.

#K>Bfff1GEMEriT OF 5W/TCH

SKETCH 'O

LEVEL S

G&OU& SM// TCHE 5

of7.-vfL

3

5
6
7

S
9

9o/n,

i&

-

^/OC/77-/0/X

5^5
Pm

SCA

?rr
''fat
Im

%

<C

Ju

Jv
rr£

YC

r/

r/fl

£rtQLi/m' JufiCTfOm
3L'&

Tts
Six.
fu^

SCl

T C

ISCi

7IB1

iff

7/Bi

•a-
?K
rff.

- L
7

r /

//W

//v^

'̂

"S

?/v
c1

/V^

"•3
£-

^

3^
9OC
" i

*0

^0

°-e
?

o - <

99

**s

*S9

•Wf Suas"' imcs 3.000 -
St/aSC*?IB£f?S t.lf*f.» ^000 ^y33

9

3

3

3333

aoftTffOi^fO ar'HiWDrcos' ir«r>ui-se3

F"/rt&L

^IfM-ny*

/y° os?

Tr-p /
2.

3
4
5
6
7
a
9

fO

ZJ-V^Sr-

O
30
eo
70
eo
so
-90

30
20
/o

i?
S9

/g

8
98

/.f

5MTCM /7&CS

^S^S /̂
7

97

rr

c~,

&

96

/6

s
es

13

+
3*

/*

3
3S

/',

^
9S

j£

/
•31
•)/
7/

•oi

S/
•&/

3/

Zl
(/

««^^ ̂

ff"

"71
at?
SO

6̂0

50

•w
JO
AJ

3̂?

/<*

S
90

'

«

O^"

7
97

'

'

^•«w.

CJ

6

36

/c

*=

Ss*t

s
95

/f

5

•yA'i

+

<w

-

Tli

3

93

/^

2 y
5,2 3'

S/

.. 7'

6/

•5V
*/

3^

£/ !

complete rotation in approximately three seconds ; therefore each
junction is tested once every7 three seconds.

The movements of each group switch are controlled by a
sequence switch which switches in and out of circuit at the correct
moment the power magnets, holding magnets, tests relays, &c.

Final Switches.
The final switches are similar to the group switches as regards

trip spindle and brush carriage. The contact pins are arranged
in two groups of 100 each, thus each final switch gives access to
200 subscribers' lines. The number of final switches provided are

dependent upon the traffic, 17 switches per 200 lines being provided
here, with provision for increasing the number to 22 swatches.

The contact pins are arranged in ten horizontal rows of ten
each, the bottom row representing subscribers' lines 11 to 20
in the particular group of subscribers connected to that switch.
The ninth row would represent lines 91 to 100, and the tenth row
line 1 to 10 and so on.

The final switch is controlled by the tens and units impulses ;
thus if No. 2468 is dialled, the six impulses operate the trip spindle
to trip the brushes at the correct level, and the eight impulses step
the brush carriage to the correct set of contacts.

The general movements of the final switch are controlled by
a sequence switch as in the case of the group switch. If the called
line is busy, the sequence switch automatically7 connects the busy7

tone with the calling line. If the line is free, the ringing current
is applied to the called line, and ringing is continued until the
called subscriber answers, or until the calling subscriber replaces
the telephone.

The circuit arrangements for the Western Electric Company's
system are extremely7 complex, and it is not proposed to attempt
any general description of these here, except in the case of the
first line finder starting circuit. Diagram C shows this arrange-
ment, the operation being as follows :—

The subscriber removes receiver and operates line relay L.R.
The operation of this relay completes the circuit for the starting-
relays C.R. and F.C.R. and also connects battery to the (d) contact
ready to operate the test relay L.T. IR. The power magnets of
the line finders are now operated, battery being applied through the
contacts of F.H.R., L.T. 2R power magnet, contacts of F.C.R.
to earth, line finders will now rotate in search of calling line.

When a set of brushes makes contact with the calling line,
the test relay L.T. IR will be operated, the circuit being from
battery, windings of C.R. 120 ohm resistance, contact and brush d,
800 ohm winding of L.T. IR contacts of F.H.R. and F.C.R. to
earth. L.T. IR in operating joins up its 8 ohm winding through its
own contacts, 8 ohm winding of L.T. 2R to earth. L.T. 2R is
now operated and disconnects battery from power magnet and
applies it to the holding magnet also to the starting relay for the
second line finders. The calling line has now been made busy7 to
other line finders. This has been accomplished by shunting the
800 ohm winding of the test relay with its low resistance winding
and the winding of L.T. 2R in series, which reduced the voltage
at the (d) contact to about 6 volts. Other test relays which make
contact with the busy line will not operate through their 800 ohm
winding with only 6 volts. This method of making calling or
called lines busy is also used on the group and final switches. Brush
carriages are centred by means of the toothed plate and brush shown
on the diagram. When the brush carriage is in a position between
two contact pins, the special brush makes contact with the toothed
plate and short circuits the L.T. 2R relay by connecting earth
to the circuit. L.T. 2R, being short circuited, does not operate,
consequently the power magnet is still operated and the brush
carriage moves a little further until the brushes are standing on
the contacts of the calling line. The short circuit is now7 removed
from the L.T. 2R relay which operates, and releases the power
magnet and operates the holding magnet.

HOP KXCHANGK SOLDIERS1 COMFORTS FUND.
On the evening of July 23 a most enjoyable concert was given by tho

members of Miss Dorothea Douglas's Concert Party at the Hatcham Liberal
Club, the proceeds of which have been given to the Hop Exchange Soldiers'
Comforts Funds. The arrangements of the hall and programmes were under
the direction of Misses Alice Bowley and Ethel Sellen, and they must have felt
amply rewarded for their labours^ quite a large sum being realised for the
fund. Every seat was occupied, and standing room almost unobtainable.
The artists included Misses Mabel De Boughy, (Gladys Dyer, Dorothea
Hubbard, Agnes Mclnotte, Mabel Patrick, Hilda Watson, Dorothea Douglas
and Master Charles Edwards. During the evening Miss Dorothea Douglas
was presented with a bouquet by the girls of the Hop Exchange.


