
LOOP WORKING FROM ROTARY CONVERTORS OR MOTOR GENERATORS. 

J. H. HART, A.1\T.l.E.E., C.T.O. 

I 
T has been the aim of all Telegraph 

Engineers to \vork circuits from power 
generators, but the conditions have, in most 

cases, compelled them to use Primary or Small 
Secondarv Cells. 
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Where small telegraph installations exist, the 
economic conditions are such that Primary Cells 
are without doubt cheapest. In other cases 
Secondary Cells hold sway, but there is, without 
question, a field for the Motor Generator to 
supply current for Telegraph purposes, par­
ticulary when Loop Circuits are installed. At 
the Central Telegraph Office, owing to space 
restrictions, the employment of Cells became 
a serious matter, and it was felt use might be 
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made of machine units. An experiment was 
carried out during the War on TS-AB3, and 
use \vas made of a Rotary Convertor, rather 
large for the work required. The machine ran 
for three years without complaint and justified 
a further trial of machines more suitable for the 
purposes required. To this end three machines 
were obtained during the early part of 1924, one 
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from the Small Power Dynamo & Motor Co., of 
l\Ianchester, another from Messrs. 'iVard & 
Goldstone of the same city, and a third from the 
English Electric Co. Trials and tests were 
made with these machines under varying con­
ditions, and, ultimately, it was agreed that all 
new Loop installations should lw workPd hy 
means of Rotary Convertors. At present 54 of 
these machines are in use, and, unless some new 
scheme of \\ ·orking· is e\·olved, it would t1ppear 
that the replacement of all Small Secondary Cells 
by Rotary ConvNtors or �Iotor Generators is 
not distant. 

Fir.. 3.-PART OF INSBl.l..\TION H C.T.O. 

The machines an� compact: . there is no low 
insulation brought about by " creeping " of 
acid on the power leads, and the relative number 
of complaints of" Batterv " failurf's has become 
proportionately less. · 

The types of circuit on which the machines 
work are as follows : -
Baudot Circuits 
\Vheatstone-Creed ... 
Teleprinters (Duplex) 
Other circuits ... 

I 2. 
8 

5 
7 

Chiefly Autoplex. 

rt will, of course, be appreciated that two 

machines are necessary where Telegraphs of the 
Baudot types are concerned. 

A description of the type of machine used by 
the Post Office will be of interest. There is only 
one " Field " to the machine , but there are two 
insulated windings on the Armature and of 
necessity two Commutators for Motor and 
Generator respectively. A sketch of the con­
nections is given in Fig. I. 

The machines obtained, for the Central Tele­
graph Office, have a rated input of 1 ro volts 
D.C. and output of 120 volts at 1 .25 amperes full 
load. A slow rotational speed has been aimed 
at, and they are run at 1,200 r.p.m. !\ charac­
teristic chart of the machine which is in r.eneral 
use is given in Fig. 2. 

It may be askf'd why so largf' an output has 
Jwen arranged for. OnP of tlw reasons is that a 
commercial machine that rwf'ded little changc 
from tlw standard type of the makers was 
adopted: another is that stability of voltage 
condi t ions is t-ssent ial . 

:\ photograph of part of the installation at 
C.T.O. is givt-n in Fig. 3. 

A further possible lay-out is given in Fig·. 4. 

This shows the machine :1skt>w which enables 
the commutators to be cleaned easily, if the 
machine is installed near a \Vall. 

FIG. 4.-Ar.TERNATIVE METHOD OF Mo1·Nn1w MAclllNES. 

It will be of interest to state that the Cable 
Telegraph Companies also use l\'lotor Genera­
to'rs, or Rotary Convertors for current purposes. 
The Eastern Telegraph Co. use a similar 
machine and the Western Union Co. use a Motor 
Generator which consists of three parts: (a) the 
Motor, (b and c) two Generators, one for 
Positive and the other for Negative supply. The 
latter machine is specially made for the Com­
pany. 



TELEGRAPH REPEATERS. THE NEUTRAL RELAY. 169 

TELEGRAPH REPEATERS. THE NEUTRAL RELAY. 

R. p. SMITH. 

I 
N this Journal of July, 1C)26, Mr. E. Lack 

rpferred to the difficulties experienced in 
simplex working on fast speed telegraph 

repeaters and described a method of minimising 
the trouble>. A simple and effective remedy has 
now been provided by the introduction of the 
\Vestern Electric Relay F.A. 109, adjusted to 
function as a neutral relay for closing the auto­
matic sv;itch. Due to the method of construc­
tion, the armature of the Post Office standard 
relay cannot take up a neutral position between 
the polepieces of the electromagnets, conse­
quently controlling· springs are necessary when 
it is required to keep the tongue in a position 
clear of both battery contacts. The springs, 
however, result in a loss of sensitivity since their 
tension has to be overcome. The armature of 
the \Vestern Electric relay is placed in a non­
magnetic spacer at one end and then clamped 
between two yoke extensions of the permanent 
magnets as shown in the accompanying figure. 

It acts in a similar manner to a vibrating reed, 
as the tongue extension is capable of taking up 
a neutral position between the two contacts when 
suitable adjustments are made. The yokes, 
armature, and polepieces of the relay are 
permalloy and the mass at the moving end of 
the armature is small; consequently the operat­
ing current required is low. A standard relay, 
fitted with spring extensions to the tongue has 
been adjusted to repeat signals at slow speed with 
an operating current of 0.043 mA and the \V.E. 
Relay with 0.033 mA. 

The permeability of permalloy is high at low 
induction densities and residual effects small, 
with the result that there is no polarising effect 
on the \V.E. Relay when using the normal tele­
graph working currents. The standard relay is 
somewhat troublesome in this respect and close 
attention is necessary in fast speed \Vheatstone 
working to counteract the variable bias arising 
from polarisation of the cores. The Research 
Section discovered that the defect was due to the 
method of annealing the cores of standard relays 
causing a carburized sheath to form round each. 
;\ new process, by which the cores are annealed 

in hydrogen gas has been adopted, giving 
good results. Cores annealed by the new 
method are stamped " GAS A " at the upper 
end, the marking is visible through the glass 
cover of the relay. 

The \Vestern Electric relay functions equally 
well either in a vertical or a horizontal position. 
It may be of interest to mention that a recent 
investigation of the operation of the standard 
relay showed its sensitivity to be greatest when 
the relay is in a horizontal position with the 
armatures pointing upwards. A relay adjusted 

WESTERN ELECTRIC NEUTRAL RELAY, 

The method of mounting the relay is not shown. 

to repeat signals with a minimum current of 
0.2 mA when in a vertical position will function 
equally well with 0.12 mA when in the horizontal 
position stated. If the relay is in a horizontal 
position with the armatures pointing downwards, 
it is slightly less sensitive than in a vertical 
pos1t1on. The explanation appears to be that 
the spindle has a clearance in its two bearings 
giving room for movement, particularly in the 
case of relays that have seen considerable service, 
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where the play may amount to several mils. In 
the horizontal position, with armatures point­
ing upwards, the spindle rests in the bearings 
above the poles of the permanent magnet, con­
sequently, the armatures are at a point where the 
magnetic field is more intense than when the 
armatures and spindle fall to the opposite side of 
the bearing. 

The contacts of the Western Electric relay 
tongue are attached to two nickle-silver springs 
rivetted to the armature; the springs are bent at 
the free end to rest upon one another with a 
certain pressure. Under these conditions the 
make and break of the contact is remarkably 
accurate, and chattering is reduced to a mini­
mum, rendering the relay particularly useful 
from the telegraph repeater point of view. It 
has been found, experimentally, that the relay 
will function quite satisfactorily as a neutral 
relay when transmission is at the speed limit of 
a given line. 

The coil ends of the Western Electric Relay 

are terminated on pins carried by the base of the 
relay. The instrument is intended for panel 
mounting on a rack, a mounting block fitted 
with spring contacts being employed to engage 
the pins on the relay when it is placed in its 
working position. ·when the relay is used for 
a Telegraph repeater in this country a small 
wooden box fitted with standard relay terminals 
carries the mounting block. Permanent connec­
tion is made between the terminals and springs 
by wiring inside the box. 

The availability of a highly sensnive neutral 
relay opens up a prospect of economy in other 
directions. \Vhere a line rclav has a Creed or 
\Vheatstone receiver in its local circuit a voltage 
is required on the spacing and marking contacts, 
hence, during periods when the circuit is idle, 
current is wasted. If a neutral relay were em­
ployed, there would be no current in the local 
circuit during idle periods, economy in current 
would result, and the necessity for a switch 111 

the spacing battt>ry lead would be avoided. 

THE MENDONCA D'OLIVEIRA GOVERNOR FOR 
BAUDOT DISTRIBUTORS. 

T
HIS Governor, known as Distributor, 

Baudot, No. 4, is based on the principle 
of a slipping clutch. That is to say, 

somewhat more power than that required is pro­
vided for driving the instrument, which has a 
device to release the drive as soon as the speed 
begins to exceed that required and also to restore 
the drive as soon as the speed has dropped 
to the correct value. This de-clutching and 
clutching action soon adjusts itself to a more or 
less partial slipping action, just taking sufficient 
grip to drive the mechanism at its correct uniform 
speed. On this account the voltage of 110 
usually applied to the driving motor can be 
allowed to vary between 70 and 120 wi-thout 
causing sufficient variation of speed to interfere 
with correct working. 

The driving unit consists of a cast iron frame 
C (Fig. I), containing a small A.C. or D.C. 
motor M rated at 1/20th H.P. , 3500 revolutions. 
The drive is transmitted by means of a twisted 
cotton belt, which can be tightened when neces-

sary by an adjusting nut working on a screw 
from one side of the piate supporting the motor, 
thl' other side .of the plate being hinged to the 
main frame C. 

An extension of the main axle A passes 
through and is keyed to a steel sleeve F. Two 
hollow steel arms EE are pivoted at DD on a 
cross-arm forming part of the steel sleeve F. 
The other ends of the arms are fitted with 
cylindrical wooden friction pieces which are 
pressed on to the conical extension of the pulley 
P by two pairs of strong steel springs SS. The 
cone and pulley are free on the axle A, but are 
driven by the twisted cotton belt. 

The power of the motor is thus transmitted 
through the clutch and governor to the axle A 
and its extension, which gears with the inter­
mediate wheel of a standard Baudot Distributor 
train placed on the main frame C. The speed 
of the governor can be varied by adjusting the 
tension of the springs SS, by altering- the 
position of the friction pieces on the cone, and 

i 



THE MENDONCA D'OLIVEIRA GOVERNOR FOR BAU lJOT DISTRIBUTORS. 171 

by altering the position of the sliding weights \V 
(Fig. 2). 

For checking the correct adjustment of the 
tension of the spring·s S.S, two bosses are pro­
vided at the ends of the governor arms. \Vhen 

The governor enables a constant speed to be 
maintained, but does nut overcome the necessity 
for the use of the usual Baudot epicyclic correct­
ing gear, which is required to keep two dis­
tributors in correct phase relationship. 

FH;. 1.-D1sTHIIJllT01<, B.\UDUT No. 4. 

this has been dune, it may still be necessary to 
slightly alter the positions of the weights \V tu 
obtain a final small adjustment. Durine: these 
adjustments the position of the wooden friction 
pieces should be half-way along the face of the 
cone. There will then be a speed range by 
means uf the adjusting screw R, of approximately 
fifteen revolutions of the Distributor brush arms, 
on each side of the normal speed. 

\Vhen the motor is started the governor 
rotates at the same speed as the pulley P. As 
the speed increases, the centrifugal force acting 
on the governor arms in opposition to the 
springs SS, also increases, thereby reduciPg the 
pressure of the friction pieces on the cone. At 
a critical speed, the friction pieces commence to 
slip, thus preventing any increase of speed of the 
distributor brush arms. So long as the speed 
of the motor does not fall below this critical 
value, it may vary fairly considerably above it 
without causing any difficulty. 

The advantages of the .Mendonca D'Oiiveira 
governor are as follows : -

I. It is a self-contained unit. 
2. It is unaffected by variations in the 

power supply of approximately 40%. 

3. Small variations of speed can be made 
without stopping the distributor. 

A number of these governors bave been pur­
chased to replace phonic-wheel distributors, the 
driving reeds of which are rather susceptible to 
small changes of the driving voltage. 
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METROPOLITAN AND NATIONAL EXCHANGES. 

\V. R. TYsuN, B.Sc., A.l\l.l.E.E., and F. E. TETLu\V. 

A
N intere

.

sting ceremony was perform ed on 
Saturday, August 13st, 1929, when the 
new l \JETropolitan Director exchange 

was cut into service in the presence of Col. Sir 
Thomas Purves, Engineer-in-Chief, G.P.O.; 
Col. A. ( ; .  Lee, ,\ssistant Engineer-in-Chief, 
G.P.O.; \V. F. Benoist, President, Automatic 
Electric Inc.; E.:\. Mellingt'r, Director ,\.T.l\I. 
Co.; G. \V. l\Ioore, Director and Manager 
A.T.l\I. Co.; ,\. F. Bennett, Chief Engineer, 
A.T.l\I. Co.; and other distinguished visitors. 
NATional Director exchange, which is in the 
same huilding, was opened on the ith Septem­
ber. :\pproximately 3,300 lines were hroug·ht 
into st·rvice in each case al these initial transfers. 
The manual exchanges being relieved are City, 
Central, London \Vall, Clerkenwell and Avenue. 

The exchanges are housed in a specially 
designed building in \Voo<l Street, having a 
capacity for three ten thousand line units. The 
third exchange, which is not as yet required, will 
be called Empire . The equipment was manu­
factured and installed by l\Iessrs. Automatic 
Telephone Manufacturing Co., Ltd., and instal­
lation of the main equipment \vas commenced in 
March, 1<)28, the installation covering approxi­
mately fifteen months. To <tllow of early termina­
tion of external cables, the ;\lain Distributing 
Frames were installed in advance. 

Building. The building has six lloors and a 
basement. The floors are of reinforced concrete, 
those supporting heavier apparatus having the 

slabs reinforced by .+:/in. hy 1:Jin. tiller joists at 
2' u

" centres supported on 1{iin" hy (i" hy 62 lbs. 
cuncrete-filled I !warns across the building, and 
12" by 8" by (i5 lbs. concrt'll'-lillt'd I hl'allls along 
the huilding. 

The layout of the floors is as fol l<J\rS : -
Hase 111 en/. Cable Clw111 l)l'r. Yard. Stores. 

Fie. 1.-FIWNT OF ilUILUI1'G, \Vooo Sn<E£T. 
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Ground Floor. l\letropolitan and National 
Batteries. Stores. 

First Floor.-:\letropolitan and National 
l\Iachines and Power Board. Ultimately Empire 
!Vlachines, Powe1: Board and Batteries; Line­
man's Rooms and Offic<.'s. 

Seconcl Floor. Part .:\I.D.F. for l\IET, NAT 
and EMP, MET IDF, Linl' S"itch and Final 
Selector Units, Group Selector l�acks and 
;\l

.
iscellaneuus Equipment. ;\l etrop()litan, Nation-

politan and National and (ultimately) Empire. 
National Directors, First Cude Selectors, etc. 
Room for Empire IDF, Line S\\'itd1 and Final 
Selector L"nits, and Nunwrical Selectors. A 
Cent ralisc<l Service Observation Desk and 
Equipment for Ohsen·atiuns on all London 
exclwng:es has also been installed un this floor 
by the Department. 

Fifth Floor. ;\ktrupolitan, :\ational and (ulti­

nwtely) Empire J unction :\pparatus Racks, CCI 

FIG. 3.-CABLE TU!\:)IEI.. 

al and (ultimately) Empire Test Desks and Test 
Jack Frames. 

Third Floor. Remainder of l\LD.F. for MET, 
NAT and EMP, NAT IDF, Line Switch and 
Final Selector Units. Numerical Selector Racks 
and l\Iiscellaneous equipment, Metropolitan 
D irectors and First Code Selectors. 

Fourth Floor. Subscribers' Meters for Metro-

Repeaters, Coders, Senders and Service 
Intercepti on equipment. Offices. 

Sixth Floor. Manual Equipment ( " A " and 
keysender " B " positions , and Supervisor's 
Desks). 

Fig. 2 gives an indication of th � layout of 
equipment on the various floors. 

A description of the tunnel through which 
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cables are brought into the exchange is con­
tained in the l.P.O.E.E. Journal fur :\pril, up() 
(Vu!. I<), page -1-3), under tile title " Cuildhall 
Exchange Tunnel ." (It \\·as orig·inally intended 
that :\ l d ropolitan cxchangl'. should be called 
" Cuildhall " ) . Frum the cable bearers at the 
lll'ad of the tunnel , cables arc taken thruugh 
n·rtical pipes laid in the \\all of the building, to 
trenches on the second and third lloors for the 
:\lain Distributing Frames . 

.\n:ess to the building for apparatus is afforded 
ll\· a large goods <:'ntrance in Sih·cr Street and a 
g�H>ds l ift. 

L
capable of carrying 6 tons, carried 

tlw equipment to the yard in the basement, 
\\hence it was lifted to apparatus t'nlrances on 

each lluor by nwans of a 5 HP. 30 cwt. electric 
hoist m>rking· to a jib fixed over the apparatus 
entrances. 

The plenum system of \·entilation is used 

throughout the building, tlw pump and fan ruorns 
being in tile basement . 

.\lain Dislri/J11/i11g Fru111es. .\s indicated 
a])()n', there arc t \\·u :\fain Distributing Frames, 
one un the second lloc>r and <>Ill' on the third 
Jluur . The Frame on t IH· second flour accumu­
dates on the Excl1ang·e Side all junctions in­
cu111ing tu and outgoing· from the three ex­
changl·s, _and all the :\l t't ropulitan subscribers' 
lines . On tlw third llc>or, <iff<>mlllc>dation is pro-

Yidl·d initialh· fur \"atiunal subscribers' lines, 
and prU\·ision is 111atk for extending the frame 
tc> sern· the Empire subscribers' lines. The 
second fr:1me is \Trticalh· :1buYt' the llrst, and 
pipes are run through tlw tlour (unc pipe per 
.\1 DF \'c•rtic:il) for ju1111wrs running hcl\\Ten tT1c 
t \I<> franws. .\dditiun:il j111111wr ring·s are 
inlt'rpolated in suitable positions to facilitate the 
running uf such jumpers . The ilrst .:\IDF has 
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177-200/ 220 circuit verticals, giving a length of 
almost 100 feet, and is served by four travelling 
ladders on each side. The second MDF has an 
initial length of l r 5-200/ 220 circuit verticals, 
with provision to grow as long as the first MDF., 
and is served at the outset by two travelling lad­
ders on each side. 

Test Deshs. The Test Desks fur i\letropolitan 
and National, and space for those for Empire are 
situated on the second flour near tu the com-

provided. Arrangements have been made for 
any Test Clerk to have access to subscribers' 
lines on both exchanges. 

fullclion Testing. Two Testing sections and 
one Filing Section are provided and are common 
to both exchanges. 

Advice Note Testing.-Two Testing sections 
and one Filing Section are provided common tu 
both exchanges. Eighty circuits fur testing 
new subscribers' lines are taken from these pusi-

Fil;. 5.--B.\TTERY RooM, s110\\·1r-.0 Bl:SB.\11s .\:-;o CAllLEs. 

mencement of the :\l.D.F. Initially, there are 
fourteen Testing Positions and seven filing posi­
tions for the first t\VU exchanges. These are 
arranged as follows : -

Subscribers' Testing. The :\Ietropolitan and 
National Subscribers' Test Desk!:i are in one 
suite; there arc Fi,·e Testing positions and Two 
Filing Scctions particular to each exchange; the 
central Filing Section of the suite is common to 
both exchanges. Standard testing facilities are 

tions and multiplied at intNvals along both 
:\I.D.F.'s. 

A Test Jack Frame of 6 bays, hm·ing a capa­
city of 4000 tapping jacks for outgoing junctions, 
is installed between the Subscribers' Test Desk 
and Junction Test Desk. There is space for J 

more bays for the Empire Outgoing· Junctions 
when required. 

Po7.i•er Plant. The power supply to the build­
mg is 1 l ,ooo volts, three-phase, 50-cycle A.C. 
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This is transformed down to 400 volts at a sub­
station situated in the basement. Four motor 
generator sets (two for each exchange), each con­
sisting of an autosynchronous motor direct­
coupled to a D.C. generator, have been installed 
for charging the batteries. The manufacturers 
are ::\Iessrs. Crompton, Parkinson & Co. The 
motors arc 400-volt, 3-phase, so-cycle and can be 
adjusted by means of direct coupled exciters to 
give unity power f�ctor at any load. The gener­
ators each have an output of 1600 amps at 57 
volts. The speed of the sets at full load is 600 
r.p.m. and guaranteed efficiencies are 82% at 
full load and 78% at half load. Space has been 
left for two further similar motor-generator sets 
required for Empire. 

Four batteries of ro,ooo ampere-hours at the 
9 hour discharge rate, each consisting of 25 cells, 
have been provided. The two for Metropolitan 
were manufactured and installed by the D.P. 
Battery Co., and those for National by the Alton 
Battery Co. The cells are over four feet in 
height, and the total weight of the four batteries 
is 210 tons when filled with acid. 

Normally, one common power discharge lead 
serves both exchanges, and will also ultimately 
serve Empire. Provisjon has been made on the 
power switchboard for running one or more 

machines in parallel with one or two of the 
batteries in case of unforeseen demands. 

An overload circuit-breaker with delay feature 
has been provided in circuit with each main 
battery and will function in case of a serious 
short-circuit. 

Connections between batteries and the power 
switchboard is by means of heavy copper bus­
bars, and the distribution fuseboards serving the 
automatic plant are fed by V.I.R. cable. 

A 400-volt supply-driven ringer, and a battery­
driven ringer are supplied for each exchange. 
These were manufactured by Messrs. Newton 
Bros., Derby. In case of breakdown of the 
supply-driven ringer through any reason, 
facilities have been provided for automatic 
changeover to the battery-driven ringer. The 
output of the ringers is 4 amps. at 75 volts with 
a rise to 95 volts at no load, and the guaranteed 
effiiciences are 60% at full load and 50% at half 
load. 

In �ddition to the A.C. supply to the building 
there 1s a 200 volt D.C. supply for working the 
lifts. 

A ulomatic Plant. 

The following is a list of the ma111 items of 
the Automatic equipment:-

Metropolitan. I Nalional 

Subscribers' Rotary Lineswitches 
P. 8.X. 2-10 Final Selectors .. . 
l'.B.X. 11-20 Final Selectors .. . 
P.B.X. over 20 lines .. . 
Test Final Sdectors .. . 
Trunk Offering Final Selcctcrs 
Test Distributors 
Trunk Offering Distributors 
1st Code Selectors 
/\ digit Switches 
Directors ... 
2 nd Code Selectors 
3nl Code Selectors 
1 st Numerical Selectors 
2nd Numerical Selectors 
3rd Numerical Selectors 
C.C. I. Repeaters and Coder R.L.S. 
Coders 
Sender (4 digit) 

Racks 

95 
;i 

22 

9 

15 
7 

. 4  
12 
lO 

II 

2 
2 

--- ----- --- 1 
II Banks and I 1 

Wiring 11 Switches , 
' I 

9500 9500 
22<Jh 1S27 

240 13li 
JOO 7S 
104 104 
100 100 

12 II ' 
lO lO j 

1340 1277 
1So 167 
2So 246 

1400 1257 
4So 306 

22So 1S6S 
1700 I6o6 

So 55 
10So 9q2 

So So 
So 74 

i Banks and 
Racks \Viring Switches 

<JI 

4 
7 

lO 

I 

16 
7 

(incluucd ,�ith 
13 
II 

2 
7 

9_:;00 
2096 

oho 
300 
''+ 
IOJ 
12 
10 

1560 
190 
2So 

1400 
Metropolitan) 
24So 
2040 

300 
700 

So 
60 

9500 
I_._ 2 ,1/ 
308 
235 
112 
IOI 

II 
lO 

1460 
165 
23S 

1277 

HJOJ 
166S 

180 
610 

64 
60 

The subscribers' ;\Iultiples are: l\Ietropolitan 
-10200, National-ro-too. 

Owing to the large number of P.B.X's. to be 
served by the exchanges, the whole of the final 

selectors on the Line Switches and Final Selector 
units are of the P.B.X. 2-ro type, which caters 
for single lines and small P.B.X's. up to ro 
lines; the multiple is split in the standard man-
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F11;. 6.-1'.B.X. 21-�8 F1:-:.1r. SELECTOR RACK, SllOWIK(; 

U:-:t\'El<S.11. !'HESSE!) STEEi. L'll.INKEL TYPE SllEl.VES. 

ner lo allow for temporary growth of a P. B.X. 
o\·er w lines without changing the subscriber's 
number. The number of P.B.X's. cJ\'er 10 Jines 
un National being abnormally large, it was found 
n('cessary to lit 4 of the Line Switch units with 
rotary line Switches on t•ach sidt•, the whole of the 
800 switches on these units being cabled to the 
I .D.F. fur cross-connections to the relevant large 
group final selectors. 

The First Code Selectors are of the 10-circuit 
per level type; the whole of the Group Selectors 
have 20 circuits per level. These switches are 
all fitted on the well-known double sided type 
racks. 

It will be noticed that Third Code Selectors 
for both exchanges have been accommodated on 
common racks. This is so that outgoing junc­
tion via Third Codes may be in common groups. 
These junctions are, for the most part, small 
groups to the more distant exchanges, and the 
commoning therefore provides for one larger 
junction group instead of two smaller junction 
groups and since the former has a larger traffic 
carrying efficiency than the latter, an economy in 

switches has been effected. This comnHming of 
groups has made it possible to ruule many junc­
tions direct instead of .... ,ia Tandem. 

To provide for testing auxiliary lines (i.r:., lines 
outside the ordinary numbering) an auxiliary 
Test Distributor is fitted fur each exchange. 

The P.B.X. 21-48 final selectors each consist 
of a relay set associated with a 50-point Rotary 
Line Switch, the P.H.X. 21-1J6 Final Selectors 
each consist of a relay set associaled with two 50 
point Rotary Line Switch in tandem. These are 
lilted on single-sidl'd racks, titled with lhe new 
A.T.M. pressed steel channel type shelves, which 
can be universally employl'd for mounting all 
types of automatic jack-in switches and rt>lay 
sets (see Fig. 6). Thl' Department is proposing 
to adopt lhc idea of pressed steel channel type 
she! ves as standard for all jacked-in Automatic 
equipments. The apparatus for junclions in­
coming from l\Janual Exchanges lo Kt·y-sender 
" B "positions, and C.C.l. Repeaters and Coder 
Rotary Line Switches are similarly mounted on 
single-sided racks. 

F1i;. 7.-.\uniM.ITIC Roun:-:1ms, FxFTll F1.001<, s11ow1xi.; 
FEEoEt< FusE-llOAl<D FOi< Tiiis FLOOH. 
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It is of interest to note that since the Junction 
Apparatus, C.C.I. Repeaters, Coders and 
Senders for both :\fotropolitan and National are 
concentrated in a comparatively small space on 
the 5th Floor, there are no fewer than 8 Auto­
matic Routiners (one per exchange for each of 
the above types of equipment) on this Aoor. It 
is unusual to find so manv Routiners in such a 
small area. 

Alarm Scheme. To facilitate the rapid tracing 

(1) A lamp centrally situated in the particular 
sub-section affected will glow. 

(2) A bell situated in the section affected, rings. 
(3) A panel centrally situated on the Aoor on 

which the fault occurs, is illuminated, and shows 
\vhich main section is affected. 

(4) A Aoor lamp panel multipled over all Aoors 
except the affected one, is illuminated, and shows 
to maintenance officers on other Aoors that a 
fault exists on the Aoor indicated. 

FIG. 8.-METROl'Ol.ITAN DIHECTORS. 

of faults, a comprehensive system of Aoor alarms 
has been installed on the so-called " Geo­
graphical " basis. Each floor is divided into 
a number of main sections and sub-sections; a 
main St>ction covering roughly 2500 square feet 
of floor area and a sub-section roughly 700 square 
feet. \Vhen a fault occurs (such as the blowing 
of a fuse, or the abnormal holding of a switch) 
the following conditions are set up:-

(.=;) A floor alarm bell rings on all floors. 
On each automatic rack a number of pilot 

lamps are fitted which indicate the type of fault 
and the particular shelf on which the fault exists; 
in certain circumstances the supervisory lamp on 
tlw faulty switch or relay set will also glow, so 
that when a fault has bc>en tracPd to a specific 
subsection, it is a comparatiY<'ly easy matter to 
locate it. 
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By means of a Key on the Test Desk, alarms 
can be extended to the Manual Board during 
slack periods and at night time, and another Key 
on the Test Desk provides for cutting off the 
floor bells during busv periods when mainten­
ance officers will be o� all floors, and allowing 
only the section hells to ring. The visual signals 
are not affected. 

Manual Equipment. The Manual Equipment 
installed initially is as follows : -

____________ _!'fctropolitan I __ �ational
_ 

Service P.B.X. positions 
Supervisor's positions ... 
Enquiry & Interception positions 
Keysender " B " positions 
Supervisor's Desks ::: 

I Fault Operator's Tables ... 

3 
42 
31 

2 
l 

42 
21 

l 

The Service P.B.X. and Supervisor's posi­
tions shown under heading " Metropolitan " 
will serve both exchanges. The remaining 
Manual equipment is of the standard Director 
exchange type, and presents no unusual features. 

This installation is of particular interest since 
it is the largest Automatic undertaking of its 
kind installed in this country as yet. It has 
only been possible to give a brief description 
of the installation ; there have been many prob­
lems of a widely varied nature that have had 
to be solved, but their interest is particular 
rather than general and their description does 
not, therefore, come within the scope of this 
article. 

Thanks are due to l\f essrs. Automatic Tele­
phone Manufacturing Company, Ltd., for the 
loan of the photographs. 

TELEGRAPH AND TELEPHONE PLANT IN THE UNITED KINGDOM. 
TELEPHONES AND WIRE MILEAGES, THE PROPERTY OF AND MAINTAINED BY 

THE POST OFFICE IN EACH ENGINEERING DISTRICT, AS AT 30TH JUNE, 1929. 

No. of 
Telephones 

owned and 
maintained 

by the 
l'ost Office. 

638,958 
83,309 
86,688 
68,636 

101,403 
84,931 
60,268 

109,680 
164,422 

96,551 
66,667 
49,383 
22,348 
68,799 
91,209 

Telegraph. 

526 
2,153 
4,483 
6,096 
8,645 
4,819 
4,830 
7,945 
t,469 
6,219 
3,9i3 
2,564 
4,543 
5,422 
7,253 

70,880 

Overhead Wire Mileages. 

Trunk. 

3,968 
21,021 
3 l,385 
38,556 
45,369 
30,340 
29,924 
26,467 
15,726 
29,196 
23,836 
16,183 

8,609 
26,949 
24,438 

372 ,339 

' 
I 

! 
I 

Exchange. 

52,307 
67,296 
59,455 
62,191 
60,723 
74,799 
54,722 
51,854 
44,rn4 
47,916 
39,001 
26,140 
13,710 
38,934 
43,686 

I 
I 
I 
I 

I 

I 

Spare. 

125 
2,411 
3,5II 
4,471 
3,955 
4,368 
3,601 
4,441 
3,006 
3,342 
2,819 
2,655 

537 
1,218 
1,078 

---

I I 1
E 

. . I I ngmeenng 

I District ] 
I I 
I ! 
I 

I I London 
s. East 
S. West 

1 Eastern I N. Mid. 
s. Mid. 

S. Wales 
N. Wales 

I S. Lanes. 
N. East 

N. West 
I Northern 
, Ireland N. I Scot. Ea!>t 

Scot. West 

Total 

11Figures as at l 
at 31st Mar., I 

1929. ' 

Underground Wire Mileages. 

Telegraph. 

24.937 
4,055 

21,322 
24,3o8 
32,114 
12,265 

5,905 
1;i,8n_ 
14,277 
13,256 

8,812 
5,487 

137 
5,412 

12,360 

I 

I 
I 

I 

--

Trunk. 

79,742 
54,471 
13,426 
41,572 
55,932 
25,359 
27,250 
40,816 
80,137 
45,725 
35,252 
19,185 

2,330 
14,308 
26,047 

' 

! 
I 

·-·-· 

Exchange. 

2,464, 143 
227,825 
166,240 
139,714 
255,926 
205,998 
129,012 
287,529 
498,227 
249,430 
173,751 
II7,570 
45,999 

158,737 
227,981 

I 

Spare. 

120,512 
27,235 
58,522 
67,420 

!06,843 
86,362 
71,317 
61,587 
51,300 
74,092 
30,965 
43,797 

r,56o 
44,655 
34,969 

5 .348,082 I 881, 136 

1--
5,279,791 883,312 

l 
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CALL-INDICATOR OPERATION BY MEANS OF AN ORDER-WIRE. 

D. A. CHRISTIAN 

(Of Siemens Brothers & Co., Ltd.). 

I 
N a previous is

.
sue of the � ou rnal (Vol. 

.
z I, 

Part 2) a method was clescnbecl for handling 
calls from manual to automatic exchanges 

by means of an order-wire, but without the co-
operation of a telephonist at the automatic 
exchange. The use of an order-wire also pro­
vides an extremely economical and efficient 
means of handling calls in the reverse direction, 
that is, from automatic to manual exchanges. 
As this method of operation is somewhat similar, 
while at the same time forming a natural con­
trast to the previous method it is hoped that a 
short description may interest readers of the 
Journal. 

In the previous article the subject was intro­
duced by a consideration of the possible methods, 
from the operating point of view, of handling 
calls of the class concerned. This was useful 
since the arrangement described involved a 
different method of operation from that pre­
viously used. In the present case such a con­
sideration is not necessary, since exactly the 
same method of operation i& provided as is 
already in use in the London Call-Indicator 
equipments. 

The system ot order-wire call-indicator work­
ing is perhaps most easily understood by draw­
ing an analogy with ordinary manual order-wire 
working, and this will be done in the following 
paragraph, which verv briefly outlines the 
method. 

The impulses from the subscriber's dial (or 
from the director in a director area) route the call 
'via the ordinary selectors to a link (or trunk) 
which has associated with it a coder-finder. (See 
Fig. 1.) The coder-finder searches and extends 
the call to a free coder. The remainder of the 
impulses are received by the coder. So far the 
operation is exactly the same as in the system 
in use in London. The coder mav be considered 
as an " A " operator, who receives the number 
required by the calling subscriber. The coder, 
like the " A " operator, now makes connection 
with the order-wire and passes the number as a 
code over the order-wire to the " B " position. 

The number appears at the " B " pos1t1on on 
a lamp display, \vhich is precisely the same from 
the operator's point of view as those at present 
in use. The " B " operator selects any free 
junction cord circuit and after making the usual 
engaged test inserts the plug in the multiplt> jack 
of the required subscriber. For the moment it 
may be supposed that the numhPr of the junction 
thus assig·ned is now transmitted back over the 
order-wire, as a code, to the coder. The coder, 
in like manner to an " c\ "operator, then directs 
the call by means of appropriate impulses, which 
it sends to the junction selector, to the outgoing 
encl of the assigned junction. The junction 
selector in this case \\·mild be a two-motion 
switch stepping under control of the impulses 
on both vertical and rotary directions. 

AUTOMATIC EXCHANGE 

J'Uf.ICTION = 
5ELECiOR = 

NORMAL IJ.ITOMATIC EQUIPMENT FOR 

ow 

EQUJPMENT CALL INDICATOR WOQKING 

FIG. I. 

MANUAL EXCHANGE 

I 
I CALL INDICAllllHOOITil»l1 
I 

Actually it is not necessary to transmit the 
number of the assigned junction back to the 
originating exchange and the method, in 
practice, deviates slightly from manual operation 
in this respect. In the case of a single order­
wire and call-indicator position, the junction 
selector becomes a 50 point rotary S\vitch and 
the coder merely receives a signal from the 
manual end that a junction has been assigned. 
On receipt of this signal, the coder starts the 
junction selector searching and since only one 
junction can be assigned at a time the junction 
selector will automatically find it, 
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It will be appreciated that the difference be­
tween automatic and manual working which per­
mits the above deviation is the speed of search 
of the automatic switch, which enables a com­
plete search to be made over the entire group 
before a succeeding assignment could possibly 
be given. 

So far it has been assumed, for the sake of 
simplicity, that only one order-wire and one call­
indicator position is required to deal with the 
traffic between the two exchanges concerned, but 
the application of this method of operation to 
cases in which several call-indicator positions are 
required presents no difficulty, and, moreover, 
the same group of coders may be arranged to 
handle traffic to call-indicator positions at several 
different manual exchanges if this is required. 

The precise switching; arrangements required 

to meet the conditions of different areas and 
numbering schemes, of course, vary and each 
case must be studied separately if maximum 
efficiency is to be attained ; a representative case 
has, however, been selected for purposes of 
illustration and the method of operation for this 
is more fully described below. 

The case chosen is that of an automatic ex­
change which routes calls direct to three different 
manual exchanges, the junctions to which would 
be normally accessible from the levels of a second 
selector in the automatic exchange, say. from 
levels ' ' 61,'' ' ' 62 '' and '' 63 '': the traffic to 
the first manual exchange requires the use of 
three call-indicator positions and that to the 
other two one position each. 

An elementary diagram showing· arrangements 
suitable for the above case is shown in Fig. 2. 

AUTOMATIC EXCHANGE I"' MANUAL EXCHANGE 
(3 P051TIONS) 

2� MAN. EXCH. 
(1 POSITION) 

3'l!' MAN. EXCH. 
(I m51TION) 

UNITS 

TENS 

HUNO'S 

THOUSS 

DIGIT PR E.DING 
MAHUAL DI IT'S 

J 
l 
) 
) 
J 
JUNCTION 
SE1..ECTOR 

COMJl.10N!NC. 
Cll:l:CU•'T-

DIGIT OIST1l18UTOR 
I MULT1PL£D TO 

E _J. �,,._ 

... · 

CODER 

LAMP 
1N.D!CA.i0� 

FIG. 2. 

The usual subscribers' line switch and first 
selector are shown at the left of the diagram. 
From level '' 6 '' of the first selector are indicated 
links going to junction selectors, and with each 
link is associated a codpr finder which gives 
access to a group of coders. The junction 
selector is the usual type of 20-link intermediate 
selector with simultaneous seard1 on both sets 

of wipers, having in addition incorporated in it 
the ability to step up and search a succeeding 
level, if no free outlets are found in the first level 
searched. This action is the same as that incor­
porated in the Siemens type P .B.X. Final 
Selectors for large groups. The arrang;ement 
permits a search over 40 outlets in a verv short 
space of time. 
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The action of a call to, say, the first manual 
exchange will now be described. The subscriber 
dials " 61 " followed by the number required in 
the manual exchange, which we may assume to 
be " 2345." The first digit (6) raises the first 
selector to the sixth level, whereupon a free link 
to a junction selector is obtained: the coder­
finder searches and obtains a free coder. The 
second digit (1) is now received on the single­
motion switch shown at the bottom in the 
diagram of the coder. The digit distributor 
steps and the manual digits (2345) are received 
on the thousands, hundreds, tens and units 
switches as indicated. \\Then the units digit has 
been received, the order-wire finder switch in the 
coder searches for a free order-wire, but in doing 
so it is constrained by the position of the switch 
which has received the digit preceding the 
manual digits to test only on those order-wires 
leading to the manual exchange required. \Ve 
may assume that the first order-wire to this 
exchange is engaged and that the order-wire 
finder has made connection with the second 
order-wire. Codes corresponding to the manual 
digits are now transmitted practically instan­
taneously over the order-wire and the number 
(2345) appears on the lamp indicator at the 
manual position. The operator now selects any 
free junction plug on her position and after 
making the usual engaged test inserts it into the 
multiple jack required. This action sends a 
signal back over the junction selected, which 
finds its way to the coder, via the commoning 
circuit indicated in Fig. 2, and which indicates 
to the coder that a junction has been assigned. 
The coder on receipt of this signal sends a train 
of impulses, the number of which is determined 
by the position of the order-wire finder switch, 
which raise the junction selector to level 7, where­
upon search over level 7 (and if necessary over 
level 8) enables the assigned junction to be found 
and the through connection is completed. The 
coder is now released and is readv for further use. 

The levels of the junction sel�ctor from which 
the various junction groups are taken have no 
numerical association with the digits dialled to 
obtain the particular exchange. The impulses 
transmitted by the coder to raise the junction 
selector to the required level are arranged as 
required by means of local strapping in the 
coder. 

VOL. XXII. 

Different requirements with respect to the size 
and number of manual exchanges served will 
chiefly influence the arrangement for routing the 
call to the particular junction group. The 
switching arrangements adopted for this purpose 
are, however, quite flexible and may consist of 
any combination of switches desired; for in­
stance, outgoing preselectors may be incor­
porated or the junction selectors may consist of 
two ranks of selectors, as circumstances dictate : 
the coder impulsing circuits being, of course, 
arranged to suit. 

In the above description of the action several 
features have been omitted for the sake of clarity 
and to these reference may now be made. 

The calls are handled in strict succession in the 
order of their arrival ; by arrival being under­
stood the reception of the units digit in the coder. 
This is accomplished by providing a group of 
marker switches for each manual exchange 
served, which associate themselves in turn with 
the coders immediately the last train of impulses 
has been received. Immediately a coder receives 
its full complement of digits, it thus, in effect, 
takes its place in a queue for the particular ex­
change required. The coders then take their 
turn in being served by the group of order-wires 
serving the wanted exchange, each order-wire as 
it becomes free takes the next coder waiting for 
its exchange. The calls are thus distributed over 
the positions in the manual exchange which serve 
each automatic exchange. Arrangements can be 
provided which show in the manual exchange 
how many calls are waiting for attention at the 
particular automatic exchange. 

The method of giving the busy signal to the 
calling subscriber when the called line is found 
engaged is particularly simple. On finding the 
called number engaged, the operator momentarily 
depresses a key, which is common to the position. 
The depression of this key passes the same signal 
to the waiting coder as does the action of insert­
ing one of the junction plugs into the multiple; 
the signal in this case passing back over the 
order-vvire. The coder is thus informed that a 
junction has been assigned when, in fact, no 
assignment has been made. The call is conse­
quently directed to a selector level in which it 
can find no outlet in a condition to be picked up, 
and the junction selector therefore reaches the 
busy contact at the end of the level and busy 

N 



184 CALL-INDICATOR OPERATION BY :MEANS OF AN ORDER-\VIRE. 

signal is given to the calling line. Since the 
various circuits act in their normal manner 
during the above operation, no extra complica­
tion is involved in providing the facility. It 
may also be noted that a junction is not held 
during the period in which the busy signal is 
applied. 

All the usual facilities appertaining to the 
junction or cord circuits, such as supervision, 
automatic ringing or flashing recall can, of 
course, be provided as required. The junction 
circuit in fact differs only from an ordinary 
manual orde'r-wire junction circuit in the pro­
vision of means to pass back the assignment 
signal to the outgoing end when the plug is in­
serted in a multiple jack. 

Calls requiring assistance are simply dealt 
with by plugging the junction through to a 
service line terminating at a position where the 
necessary assistance can be given. During slack 
periods, the operator can herself speak to the 
calling subscriber by plugging into a jack 
associated with her telephone circuit and, after 
obtaining the necessary information, the junction 
plug can· be withdrawn from this jack and in­
serted in the required multiple jack. 

An interesting feature is the simplicity with 
which a breakdown service can be provided 
should a fault occur on the order-wire. The 
order-wire is dispensed with entirely and the 
operator pre-assigns a junction by inserting· any 
junction plug in the jack associated with her 
telephone. The action of the various circuits 
now proceeds exactly as already described up to 
the point \vhere the coder sends the code signal 
to the manual exchange. Since the order-wire 
is disconnected, the signal is, of course, in­
effective, but due to a junction being already 
assigned the coder now receives the usual signal 
to direct the call to the junction group; which it 
does. The call now finds the preassigned junc­
tion and since this junction is connected through 
to the operator's telephone circuit, the operator 
can ask for the number required and then trans­
fer the junction plug to the multiple. A click 
signal is given in the operator's telephone when 
a call thus arrives. 

In this description, which deals only with the 
general arrangements involved in Order-\Vire 
Call-Indicator Operation, no reference to the 
circuit arrangements has been made and no 

circuit diagrams illustrated; these are m fact 
quite incidental to the general scheme. They 
involve no point of particular interest in circuit 
design and would be of use only to a minority 
of readers of the Journal. The amount of appar­
atus required, particularly at the manual ex­
change is, however, an important feature of this 
method of call-indicator working and details of 
that required for the arrangement shown in 

Fig. 2 are given in the following list : -

Single Two 
Relays. Motion Motion 

Switches. Switches. 

Automatic Exchange-
Coder Finder 5 2 

Coder 10 8 

Junction Selector... 3 

Outgoing Junction 
Circuit 4 

Outgoing Order -
wire Circuit 4 

�1anual Exchange-
Position Circuits 32 

Junction Circuit 7 
+ one 

retard coil 

In conclusion it may be useful to summarise 
the most important and interesting features of 
the scheme. 

(a) No automatic apparatus is reqmred at 
the manual exchange. 

(b) Apart from the junction circuits them­
selves, only thirty-two relays are re­
quired at the manual end for each call­
indicator position. 

(c) The junction circuits are quite simple, 
since in addition to the ordinary super­
visory signals only the assignment 
signal is passed over them. 

(d) The code signals are simple because they 
are confined to the order-wire, and it is 
therefore economically possible to pro­
vide four conductors to transmit them. 

(c) Coders may be arranged m a common 
group serving several manual ex­
changes. 

(/) Calls are distributed to the call-indicator 
positions, serving the particular auto­
matic exchange, in rotation. 

(g) It is not possible to distribute calls from 
more than one automatic exchange over 
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a common group of call - indicator 
positions , hut this is not pnssilile in 
manual-to-manual operation and al­
thciug·li advantag·c·ous, should not, 1·x­
cc·pt in spc·c·i;tl circums t ancvs, be 

c·ssential. 
(h) Bus:· sig;n;tl is g·in·n from tlH' automatic 

c·xchang«· \\· it hout holding· a junction 
(�nµ:ag:ed. 

( i) Rc·as< mahl1· lm·;1kdo\\ n opc·r;it ion c;1n lw 

given even if thf' ordvr-\vire is entirely 
disconnected. 

The writer is 'indebted to :\[essrs. Siemens 
Brothers & Co., Ltd., in whose • laboratories this 
scheme \Vas dcn:lo1wd, for 1wrmission to t)ublish 
the almn� description. 

[Tiu: system dcscri/1cd in the .foregoing article 
is not used /1y the Hritish P.O. nepartmcnt.­
Eds., P.O.E.E. Journal.l 

A NEW C.B. MICROTELEPHONE. 

:\. J. ALDRIDGE, E. J. BARNES, E. FOULGER, 

I
.YTT?Ol> l "CTTO.\'.-In .\ugust, I<J2/. the Re­
se;1rch Section \\as asked hy the Engincer­

in-Chief to desig·n a microtc·lephone which 
\Votild lw equal to any instrunwnt of that typ1· 
then available, and \\'hich \\ould not infring1· 
any existing patents. 

Extensin� tests of microt<,lt'phonc·s from all 
sources had been carried on for many y1·ars, 
hut the n·sults wc·rc· gc·1wrally for inferior to 
those obtained \\·ith tlH' fixc·d solid h;1ck trans-

mittcr and Bell n•n·ivcr of the I' .0. standard 
pedestal telephone. 

General features ol the proposed i11stru111e11t. 
The requirements which it was desired the 
instrument should meet were:-

Electric w1d .lcuus/ic.-

( 1) Sending efficiency should not be more 
than I.-J. d.h. \n>rse than P.O. basic standard. 

FIG. 1.-T!IE 1'E\\' (·.H. i\!ICl<OTELE!'llONE. 
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(2) Receiving efficiency should not be more 
than 1 d.b. worse than Department's standard. 

(3) Articulation should be w%, or more, 
better than standard. 

(4) Frying and packing should not be worse 
than on the No. 1 C.B. Transmitter. 

(5) The instrument should be capable of use 
without serious change in efficiency when used 
in any practicable position. 

(6) The instrument should not " howl " on a 
short local line. 

These desiderata are rather severe, but it was 
considered advisable to work to them if possible. 

be self-contained on the lines of the No. I 

transmitters, as this has been found in 
the past to be a good design. 

(J) The mouthpiece should be hygienic and 
easily cleaned. 

(-1-) The instrument should be robust, of 
pleasing appearance and not easily inter­
fered with bv the subscriber. 

Transmilter Design. 

A large number of model transmitters were 
made up, mainly by using parts of the No. 1 

('..B. transmitter. The points which were 

FIG. 2.-THE HAND-SET ASSEMBLY. 

Several patterns of headgear type receivers 
giving good transmission pfficiency were known 
and no difficulty was expected in adapting any 
of these for this purposP. Attention was there­
fore mainly concpntrated upon the transmitter 
and the following mechanical points were kept 
in mind:-

( 1 ) Transmitter and Receiver should he of 
" inset " type for Pase of replacement. 

(2) The granule chamber should preferably 

chiefly kept in mind were nwans to Pnable the 
transmitter to work in any position, the reduc­
tion in the sharp resonance of the No. 1 Trans­
mitter, and the improvement in efficiency by 
reduction of the weight of the moving 
parts. 

The most satisfactory modp) consisted of a 
granule chamber made up in cylindrical form, 
the end away from the diaphragm being closed 
with a mica diaphragm and elt'ctrode, identical 
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with that in the No. 1 transmitter except that the 
excess brass present was yery considerably cut 
down. This moveable electrode was connected 
with the diaphragm �y means of an insulated 
bolt passing through the granule chamber. The 
other electrode was in the form of a gold-plated 
ring fixed about half-way down the chamber. 

Satisfactory performance \Vas obtained with 
transmitters of this type as regards maintenance 
of efficiency when used away from tlie vertical, 
but it was soon found that when the diaphragm 
was reduced to a size suitable for use in a micro­
telephone the sending efficiency fell away 
seriously. This was remedied bv the use of a 
coned diaphragm of thin alum(nium with an 
annulus of thin surgical silk to reduce the stiff­
ness. This diaphragm was later replaced by 
one consisting of two opposed cones, between 
which the annulus was clamped. This produced 
a more rigid piston and also eliminates the 
difficulty of attaching the annulus to the cone. 
The silk annulus was also later replaced with 
one of thin aluminium foil. The result is a 
stiff, piston type diaphragm, with a very flexible 
edge; the weight of the whole moving system is 
under two grammes as against 7 .8 grammes for 
the No. 1 type transmitter. 

Shape of Handle. The first handles made 
were of triangular section with rounded edges, 
the handle itself sweeping into a more or less 
hemispherical boss carrying the transmitter, and 
into a similar but smaller boss carrying the 
receiver. After considerable discussion, and 
the examination of various different experi­
mental models, a shape was finally adopted 
which is Yery similar to that of the A.T. & T. 
Co's. instrument. 

The length of the handle was based upon 
fresh measurements of a large number of heads, 
and is actuallv 511 between the centre of the ear­
piece and th� nearest point of the transmitter 
case. The inside of the mouthpiece is a nearly 
cylindrical tube with a bore of about 1�11• The 
transmitter inset itself is provided with a 

· perforatsd metal guard, the holes in which are· 
out of line with the holes in the arid at the base 

:,,, 

of the mouthpiece, so that there is no possibility of 
objects being pushed on to the diaphragm. The 
plane of the opening of the mouthpiece is at an 
angle of about 45° with the line of the handle, 
so that a shorter handle is possible than would 

otherwise be the case without causing the lips 
of a long-headed user to touch the instrument. 

Complete Test of 5 C.H. Microtelephones,. 
Six complete handles (somewhat different in 
shape from the final models) were made up in 
ebonite and fitted with transmitters· and receiv­
ers. The receivers were of the Sterling Tele­
phone 1 A pattern and nu special steps were 
taken at this time to ensure that they were the 
best obtainable. Five instruments were sub­
mitted to test, the other being kept apart for 
demonstration if required. 

The following is a summary of the results 
obtained, each transmiter being tested in the 
handle by 20 speakers to obtain a reliable 
average. All tests were made on Standard 
C.H. 300-ohm local:-

Volume efficiency, head 111 

normal position. 
Range between 

instruments 

Receiving efficiency 

Range 

Articulation 

Range 

Naturalness (Ease of 
reco<Ynisino· a voice) 

b b 

Resistance 
Range 

Frying 

r.5 d.b. vVorse 
than Standard. 

0.3 d.b. to 2.7 d.b. 
\Vorse than 
Standard. 

2.5d.b. \Vorse than 
Standard. 

0.2 d.b. to 6.2 d.b. 
\Vorse than 
Standard. 

6% Better than 
Standard. 

8'X, \\rorse - 22 % 
Better than 
Standard. 

Errors re<luced to 
75% in com­
parison with 
No. 1 C.B. 

br ohms. 
5.+-77 ohms. 
Passes specifica-

tion for No. r 

transmitter at 
any angle up 
to 450. 

The " naturalne.ss " test was made because 
it was felt tbe articulation figures did not fairly 
represent the improvement. It is well known 
that a receiver, for example, when used as a 
transmitter, 1s very articulate but the tone is 
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unnatural, being thin and reedy. The "natural­
ness " test was made by twelve obsen-ers, well­
known to one another, each reading to each of 
the others a short passage. The observer was 
required to name the reader. It was found that 
on the average with the No. 1 transmitter 33'X, 
mistakes were made, whereas with the new 
transmitter 25% mistakes were made. 

A microtelephone fitted with a �uod trans­
mitter and a good recein"r showed nu tendency 
tu " howl " on a 35-ohm local. 

It will be seen that these transmitters are 
superior to the ;l\·ernge supplies of No. 1 C.B. 
transmitters (last 3 sample batches were 2.4 d.b. 
\\·urse than Standard) in both volume and 
articulation. 

FIG. 3.-Vmw UNIJJ::I� BASE OF CRADLE. 

Lif l' Test. Four of the transmitters \Vere 
subjected to the usual life test of 30,000 opera-

t ions and the full<rn i ng table gl\·es the corn plete 
results after this:-

EFFICif..'NC\" TESTS AFTER 30,000 OPERATIONS. 

Head Vl'rtical. 

--

·-·- ·-
Trans- Etlry. 
mitt er d.b. Rcsis. 

No. 
II 

Ol»'c·n·en; Ohms 

B o-4W 7-i 
c 0.313 CJO 
D o.6\\" 78 

) _ 

E 1.4\V 71 

}{<C,tn o._;11 · 7cJ 

Articu-
lation 

4% B 
10% H 
1% B 
6% B 

- n.' B ·' .. 

ii 
i,. 

Effcy. 
u.b. 

II 
Ob,er\'<.'rs 

o.SB 

0.78 
o.4B 

1.oV\I 

-- 1 ---b-. --i U--' 
f 

The trnnsmitters had tlws somewlwt im­
proved in efficiency but the resistance had risen. 
This rise may be the cause of the improved 
efficiency. 

Efficiency and articulation were well main-

Head at 4-0 
" lit-ad llurizunlal. 

.\n icu- Effcv. .\rt it-u-
Resis. lation u.u: Rcsi�. lation 

---· 
I 3* i Ohm., 
I 

Ob>er"'·r, Ohn" -
1
--

Nol 104 8% B i.9B 140 teste<l 
l IJ i% B 0 
I I/ 10% R 3.6\\' 
95 3% B o.4B i 

I 
_I_ -

1.:;9 , --_,, 
184 

· ·-----

-

-

th�{, (; 
3% B 
4% B 

ru,- - �J.' B a._;u· .\",', H I /(l fnu 

tninccl, al nn_1· rn/t' up tu the -15° pusition. "Fests 
were made in thl' <Jo0 position as a matter of 
interest, but tire position is onlv reached in 
practice with vef\· considerable di�comfort. 

The resistance. is high, particularly in posi-
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tions away from the vertical position, but this 
latter is nut of great importance in a micro­
telephone for the reason that the transmitter is 
almost certain to be put into a vertical position 
before being put into the " use " position. 
This would cause the supervisory signals to be 
operated and these will then remain operated for 
any position of the transmitter. Steps were, 
however, taken tu reduce the resistance. 

FREQUENCY CHARACTERISTICS OF 

CB. TRANSMITTERS. 

I 
I PO CB HMT 

TRANSMITTER 8. i 

CYC�ES PER SEC 

CYCLCS Pt:n SEC 

1:.xi .:x:> 

CYCLES PER SEC 

FIG. 4. 

J\l cchanical Test. Three transmitters were 
taken from the handles and mounted in a 

wooden frame which could be raised one quarter 
of an inch and then dropped on to a block of 
wood. 

The frame was dropped 50,000 times, and 
volume and resistance tests were then again 
made. 

An average reduction in efficiency of I .4 d.b. 
was obtained. 

Frequency Characteristics. Frequency 
characteristics of two of the transmitters with a 

representative No. 1 C.B. transmitter for com­
parison are given in an accompanying figure. 
It will be seen that the characteristic is a con­
siderable improvement over that of the No. I 

Transmitter. 
Reproducibility. It was found that if proper 

precautions were taken in manufacture and 
assembly, different transmitters gave very 
similar efficiencies, and a transmitter could be 
dis-assembled and re-assembled without ap­
preciable change in efficiency. 

Manufacturing Development. These results 
were considered so satisfactory that steps were 
taken, under the usual Departmental procedure, 
to obtain Provisional Protection. The Depart­
ment then approached Messrs. Siemens Bros., 
with a view to their taking up the provision of 
commercial models, as it had been found that 
that Company had been developing a rnicro­
telephone and had reached about the same 
position as the Department. Tests of Messrs. 
Siemens transmitter, which was of quite differ­
ent design, gave results almost identical in all 
respects with those obtained with the Depart­
me.nt's transmitters. It was therefore decided 
to make certain small mechanical modifications 
with a view to the use of either transmitter in a 
common handle. l\[essrs. Siemens Bros. were 
given an order fur a considerable number of 
each pattern with a view to both types being 
g1 ven a commercial trial. 

FIG, 5.-P.0. 'fYPE TRANSMITTEH. 
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Particulars are given in the accompanying 
drawings and photographs of the complete 
instrument, and of hoth the I' .0. and Siemens 
pattern transmitter, either of which can he used 
in the one handle. 

A short description of each transmitter is 
given. 

P.O. Transmitter. The diaphragm receiving 
the sound is a douhle cone aluminium piston, 

carbon electrode. This is polished and is of 
the same size as the front electrode of the No. 1 

Transmitter but it has no brass hacking. 
Clamped to it, as shown, is the mica diaphragm 
which closes the side of the granule chamber 
remote from the piston diaphragm. The other 
electrode is an annular ring of brass, gold­
plated, and perforated with a number of holes. 
These holes allow of free granule movement 

PO. TYPE INSET . 

- • 

PO TYPE INSET 

GRANULE CHAMBER & MOVING SYSTEM. 

FIG. 6. 

the two cones being riveted together with a 
perforated ebonite rivet, and clamping between 
them an annulus of aluminium foil. The outer 
edge of this is strengthened by two thin brass 
rings cemented to it. These form the clamping 
surface. Through the ebonite centre rivet a 
small halt is passed to which the piston is 
bolted. The bolt passes (insulated) through the 
granule chamber and carries the moveable 

and cause a lower resistance than occurs with a 

solid electrode. They also render more easy the 
filling in of the granules. It will be seen that 
both electrodes are almost completely embedded 
in granules and that as the transmitter is turned 
over on its back more and more of the granules 
art' carri(·<l h\' the mm·eable plectrode. This 
ensures the maintenance of good working in any 
position. 
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Sie111e11s Transmillers (J>atenl No. 308630). 
The diaphragm receiving the sound is a single 

. corrugated aluminium cone. Attached to the 
centre is a small aluminium cylinder, the other 

• end of which carries one el�ctrode (carbon). 
This cylinder projects into the granule chamber 
as shewn. The· other electrode, also of carbon, 

I 
J_ 

FIG. 7.-SJEMENS TYPE TRANSMITTEI!. 

is mounted at the base of the granule chamber, 
which of such a size that the two electrodes are 
correctly spaced apart at about the centre of the 
chamber. The granules are prevented from 

Outside 

0 
Inside 

springs on the case in the other. 
Recei·vcrs. The only special points about the 

receivers are the provision of a substantial 
aluminium case, giving a good seating· for the 
diaphragm, and the use of a straight cobalt steel 
magnet. The receiver is attached to the handle 
by two clamping screws which also form the 
terminal connections. 

Side Tone and Extraneous N uise. The high 
efficiency of these instruments produces very con­
siderable side tone, and also renders any noise in 
the room very distressing. It was agreed that 
some form of anti-side-tone circuit was essential, 
and the most effective arrangement was con­
sidered to be one which had been brought out by 
Messrs. Siemens. This consists in the addition 
of a small subsidiary, two-winding induction 
coil, one winding being connected across the 
receiver terminals and the other across the 
transmitter, and so connected that the subsidiary 
output from the transmitter into the receiver is 
in opposition to the normal transmitter output 
into the receiver. 

The inherent effect of this coil is to reduce 
the sending efficienc\· bv about 2 d.b. but this 

StE/VIENS TYPE INSET. 

FIG. 8. 

escaping by an.nuli of silk clamped in the 
granule chamber and forming a sliding fit on 
the cylinder attached to the diaphragm. It will 
be seen that in this pattern also both electrodes 
are almost completely embedied in granules in 
any position of the transmitter. 

Both transmitters are made up as insets, con­
tact being made in the same way in each, viz.: 
by plug and socket for one connection and 

is almost exactly compensated for by the fact 
that in practice when the side tone is reduced 
the voice is somewhat raised in volume. 
Reception efficiency is reduced by about 0.5 d.b. 
The side tone and extraneous noise are reduced 
by from 7 to 10 d.b. The subsidiary coil is 
mounted in the base of the cradle. The instru­
ment is connected to the Bell Set No. r by the 
usual three conductor cord and can be used 
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interchangeably with Telephones Nos. 2, 124, 
etc. 

Performance. A number of difficulties have 
been experienced in testing· these instruments. 
These are due : -

( I) To the large differences obtained m 

efficiency with different speakers due to : 

(a) Size of head. 
( b) Shape of head. 
(c) Character of voice. 

(2) The effect of the side tone. 
(3) The effect of the presence of the instru­

ment on the head in its relation to the 
picking up of the sound vibrations, other 
than directly on the diaphragm. 

In normal transmission tt'sting· the receiver at 
the sending end is not held to the head, but 
in this case it must play some part. The use 
of a g·uard to tlx the distance of the speaker is 
i.nadmissable, partly, because it eliminates the 
effect of anv communication of sound dmvn or 
from the handle and, partly, because a man with 
a large head will produce much side tone and 
will therefore tend lo reduce his voice more than 
will a man who produces less side tone. 

The method final!y adopted to determine the 

efficiency is to use 20 speakers, each man hold­
ing the microtelephone to the head in the normal 
way. The anti-side-tone coil is in use, and the 
microtelephone receiver also alive. On the 
standard circuit a transmitter and receiver, as 
nearly as possible each equal to standard, are 
used, and the receiver held on the ear when 
speaking. Several microtelephones were thus 
standardised against the usual standards and 
used subsequently as substandards to calibrate 
other microtelephones. Fcir this calibration, 
substandard and test microtelephones were each 
fitted with wire guards at approximate! y the 
average speaking distance and the guards 
spoken to close up as to a No. I C.B. transmitter. 

Four P .0. instruments were selected as sub­
standards, the sending allowance of the com­
plete instrument, obtained as outlined, being in 
each case o, m terms of the Department's 
standard. 

A number of instruments of each pattern 
(constructed by i\lessrs. Siemens Bros.) have 
now been tested and the following Table gives 
the results. 

All results are m terms of the Department's 
Standard transmitter or receiver. 

No. AllowancE in d.b. Resistance * ohms 

Trans. tested 

--'-·---- -

P.O. z-J 

Siemens 45 

----- --- 1-
Receivers 70 

Mean 

1 .5 Better 

1.5 Better 

---- -- 1 

0.9 Worse I 

Range 

0.2 Better-
3·5 Better 

0. 1 Worse-

3·4 Better 

1.0 Bettcr-
3.7 Worse 

Mean Range 

47 39-55 

45 35--60 

* These figures include the anti-side-tone coil. 

The articulation of both types of transmitter 
is distinctly superior to that of the No. 1 C.B. 
transmitter, but it is difficult to give a quanti­
tative statement of the amount. Results have 
been obtained with these samples varying from 
4 % Better to 45 % Better. The figure depends 
upon the observers making the test, upon the 
conditions of the test and upon the circuit condi­
tions. For example, a direct test between a No. 
r C.B. transmitter and the microtelephone on 
the working circuit does not necessarily produce 
the same relative articulation efficiency as is 
obtained by a test of each instrument against 
a distortionless circuit. The two patterns of 

transmitter are found to give practically identical 
results, and probably an average figure of about 
15 % better than standard is about right. 

All the transmitters are satisfactory as regards 
frying when the microtelephone is held on the 
head, the latter being vertical. About 20% ex­
ceed the allowable amount when the head is 
held at 45°, and most arc unsatisfactory when 
tl_ie head is held with the line through the ears 
vertical. This position is only reached with 
very considerable discomfort. 

Tests have also been made of the possibility 
of sparking occuring in the transmitter whilst 
being lifted from or replaced on the switch-hook. 
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\Vith the Siemens type of transmitter it was 
found impossible to produce a disconnection in 
the transmitter whilst the switch-hook contacts 
were closed. 

\Vith the P.O. type a disconnection could only 
be produced when the microtelephone was re­
placed on the cradle in a very violent manner. 
\Vith neither type did the resistance rise to any 

very high values when the microlelephone was 
handled normally. 

It should he mentioned that since the 
preliminary samples have been obtained, vari­
ous minor modifications have been made in the 
P.O. inset. These should result in an even 
better transmitter. 

THE MECHANICAL TESTING OF TRANSMITTER AND 

RECEIVER EFFICIENCIES. 

A. Huuso.':, 13.Sc., ;\.C.G.1.F.C., A.�I.l.E.E. 

I
NTRODUCTION. - Tlie present method 

used by the British Pust Office of testing 
transmitters for volume efficiency, whether 

for factory acceptance tests or laboratory pre­
cision tests, involves the co-operation of at least 
two observers. One observer talks in some 
standardised manner into, first, the test trans­
mitter. and then into a standardised transmitter, 
the necessary circuit alterations being made by 
means of suitable relays. The other observer 
listens to the output from the two transmitters in 
turn and either adjudges which is the better of 
the two, as in factory acceptance tests, or rarries 
out an daborate balancing test with a third 
observer with the object uf assessing tlie exact 
difference between the twu transmitters, and 
hence determining the efficiency of the trans­
mitter under test in terms of the Department's 
standard transmitter. 

The object of the mechanical test is to replace 
the talker by an electro - acoustic convertor 
actuated by some form of oscillator, and the 
listener by some form of value voltmeter so that 
the whole test may be made by one man in a 
fraction of the time required by the laborious 
laboratory tests and with the same accuracy. 

1\t lirst sight it would appear that such a 

method should be capable of giving very great 
accuracy, as the whole of the elements of the 
test are subject to exact calibration and specifica­
tion. Such, however, is not the case, owing to 
the fact that the results to be of value must give, 
within fairly narrow limits, the same result that 
\VOtild be obtained by a laboratory speech test. 

The Research Section has developed a 
mechanical test which has achieved a consider­
able amount of success in this connection, by 
ensuring that the speech test should be copied in 
almost every particular, if the same result is to 
be obtained by the mechanical test. 

Oscillalor.-The voice of the talker is replaced 
by a moving coil loud speaker of special con­
struction. This is actuated by a modulated 
rhythmic oscillator. The rhvthmic oscillator 
ranges from roo to r ,(ioo cycles

. 
per second at 250 

rhythms per minute. This rhythmic frequency 
is then modulated by a fixed frequency of 180 

cycles per second. The r8o cycles per second is 
til!erecl at a later stage, so that tinally three fre­
quencies, apart from harmonics, are present in the 
resultant noise at any one moment. The result 
is a sound which, apart from transients, can be 
said to possess the same essentials as speech. 
A considerable number of tests shows that this 
type of sound has a great superiority over a 
rhythmic oscillator producing a pure note. 

Voltmeler. - The listener is replaced bv a 
special valve voltmeter or amplifier rectifier 

.
set, 

which is connected to the output side of the 
repeating coil on the present standard trans­
mitter testing circuit. 

The amplifier has incorporated in it a tuned 
circuit, so that its frequency voltage character­
istic follows the same curve as a receiver on an 
ear; the rectifier has a " straight line " voltage 
output characteristic. 

The standard method of testing a transmitter 
is to compare it with another, a standardized 
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transmitter. The same principle, namely, that 
of comparison with some form of standard, has 
been kept in the rectifier circuit, as may be seen 
from the schematic diagram. 

The output from a transmitter, after amplifica­
tion, is applied to an anode bend rectifier. At 
the same time a given proportion of the A.C. 

voltage applied to the loud speaker is taken to 
another anode bend rectifier. The anode circuits 
are each fed with plate current through rno,ooo 

ohms shunted by 2 µF. condensers. The two 

RHYTHMIC 
OSCILLATOR 

160""' FIXED 
FRf.QUE.,C'f 
Of,tlLLATOR 

o+-----. 
RCCTIF"IER 

> IOQ "H.'T 

6ALANCED RECTIF"IER 

Department's standard transmitter be placed 
under test, the resulting deflection is nil. Then, 
if the transmitter under test is either better or 
worse than Department's standard the instru­
ment needle will read accordingly, the exact 
efficiency being read off direct I y. 

Calibration.-In a set designed for the use of 
the Test Section, the Department's standard 
transmitter is replaced by a potentiometer in 
parallel with the loud speaker; a key is provided 
so that this voltage may be applied to the 

+ ISO"H.T. 

AMPLIFIER WITH 
"RECEIVER CHARACTERIST'c" 

RoL1TINE TESTIXG SET FOR TJL\XS�llTTERs .\;..;D RECEIVEHs. 

Schematic Diagram shm\· ing Balancc<l Rectifiers. 

anodes are connected to opposite terminals of 
the measuring instrument, hence the instrument 
will only read the difference in potential of the 
two anodes. If the two A.C. inputs are equal, 
no deflection is obtained. If, on the other hand, 
they differ, a deflection is obtained in one 
direction or the other, the difference being readily 
expressed in S.M. by means of a special scale on 
the instrument. 

The current taken from the loud speaker input 
circuit is arranged to be of such a value that if a 

amplifier rectifier in place of the output from the 
test transmitter. The balancing voltage is made 
adjustable, so that zero deflections may be given 
by a test transmitter of any required efficiency, 
better or worse, than Department's standard 
transmitter. This facility much increases the 
ease in making acceptance tests, since with a 
centre zero instrument all corrections for accept­
ance figures, etc., can be made once for all. 
Under these conditions the only apparatus that 
is not given a routine check is the loud speaker. 
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The only simple method of checking the loud 
speaker is to place a standard transmitter in the 
test position (two or more being used) and to 
compare the figure obtained with the figure given 
by the potentiometer check. If there be any 
discrepancy, it may be adjusted by altering the 
distance between the transmitter mouthpiece and 
the loud speaker. 

It is hoped that a new arrangement of the loud 
speaker diaphragm now under design will be 
sufficiently stable to need only occasional calibra­
tion by acoustical methods. By this means the 
method will eventually become independent of 
the Department's standard transmitter, its place 
being taken by the voltage to acoustical pressure 
ratio determined from tests of standard trans­
mitters. 

Results.-The results obtained by this method 
show a close approximation to those obtained by 
speech testing when both the No. 1 C.B. trans­
mitters or the new C.B. microtelephones are 
tested. The errors, under the test conditions, 
are of the same order as the actual calculated 
speech test errors. 

A recent batch of transmitters, 39 in number, 
gave an average difference between speech and 
mechanical tests of 0.65 S.M. with a maximum 
of 1.9 S.M. Another batch of 136 transmitters 
gave an average difference of 0.98 S.M. with a 
maximum of 2.9 S.M. In a large number of 
batches of transmitters, making 301 in all, an 
average of 1 .o S.M. is obtained with a maximum 
of 3.5 S.M. These results should be compared 
with the best obtained from a method employing 
a simple rhythmic oscillator and ordinary type 
valve voltmeter, which under the best conditions 
gave an average difference of 2.5 s.;vr. with a 
maximum of 6.5 S.M. 

Application.-The most immediate field of 
application for a test of the nature described 
above is in testing bulk supplies of transmitters. 
The method in use at present leaves much to be 
desired from the point of view of both reliability, 
cost of performing the test and strain on the 
operators. 

The new method gives the efficiency of the 

transmitter within 1 S.1\1. on the average, so 
that it will be possible readily to select trans­
mitters for zoning purposes. One operator only 
is required to use the set, and as no adjustments 
are necessary once the set is in going order, no 
large amount of technical skill is required. The 
test occupies approximately 24 seconds, includ­
ing a test of transmitter resistance. Assuming 
that good arrangements are made for feeding the 
set it may be possible to attain speeds of testing 
of the order of two transmitters a minute. It 
should be remembered that this speed may be 
kept up for long periods at a time, as the 
efficiencies obtained will not suffer in accuracy 
due to fatigue on the part of an operator; so that 
it will be possible to test 600 or 700 transmitters 
per day per set as against the present figure of 
250. 

Receiver Testing.-The method described here 
can also be used for testing receivers. A dummy 
ear with a mouthpiece attachment, such as is 
used in conducting in situ tests on subscribers' 
instruments, is placed on the receiver under test 
and then applied to the loud speaker in exactly 
the same manner as would be the transmitter. 
The rest of the test then proceeds in exactly the 
same manner, additional amplification being 
provided so that the same standard voltage that 
is used for transmitters may be used for 
receivers. 

The accuracy of the test is approximately the 
same as for transmitter testing, when a pure tone 
rhythmic frequency is used. Further tests are 
being made with the modulated oscillator, and 
the i

-
ndication is that greater accuracy still may 

be expected. 
Testing C.B. Jficrotelephones. - The pos­

sibility of testing both the transmitter and the 
receiver on the one set quickly, and with no 
circuit changes beyond throwing a key allied 
with the great difficulty of making satisfactory 
spePch tests, make this type of testing set _ 

of grPat advantage in the testing of C.B. 
microtelephones and it is probable that one will 
actually be used in making the acceptance tests 
of the new C. B. microtelephones. 
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E
ARLY in June of this year the Isle of Man 

was placed in telephonic communication 
with England, and thus with the outside 

world, by means of a lead-covered, continuously­
loaded, paper-core submarine cable of length 
58.69 nauts. This submarine cable was laid 
between Port Grenaugh (Isle of l\fan) and 
Norbreck (near Blackpool) by the C.S. " Fara­
day " of Messrs. Siemens Bros. & Co., Ltd., 
\Voolwich, by whom the cable was manufactured. 
It is linked with Port Erin Repeater Station 
from Port Grenaugh by 7 .81 nauts. of Janel cable 
of similar construction to the submarine cable, 
except that the latter has two lead sheaths and 
is armoured with galvanised iron wires whilst 
the former has only one lead sheath. (See 
Fig. I). The sea cable is also linked from 
Norbreck to Blackpool Repeater Station by a 
length of 2 .60 nauts. of similar land cable, the 
joints at Norbreck and at Port Grenaugh being 
" switched " for the purpose of minimizing the 
cross-talk. The total length of the paper-core 
cable from Blackpool to Port Erin is thus 69. l 

nauts. The total diameter of the land cable is 
1.12 inches and its weight is 5.5 terns per naut., 
while the total diameter of the submarine cable 
is 2.3 inches and its weight is 21.5 tons per naut. 

There are four quads (16 conductors) and a 
single central stranded conductor, each con-

ductor being wound with special iron wtre, to 
increase its inductance, and insulated with 
three wrappings of paper. The centre wire 
and earth-return circuit is intended as a speaker 
circuit. Three of the quads are used for com­
munication between England and Ireland and 
the four_th quad contains circuits for the Isle of 
iVIan. 

The circuits for Ireland pass through the 
Repeater Station at Port Erin and are continued 
in two unloaded, four-wire>, balata-insulated 
cables, similar to each other in construction, also 
manufactured by Siemens Bros., and laid by the 
C.S. " Faraday " about the middle of June this 
year between Port Erin and Ballyhornan in 
Northern Ireland. (See Fig. I). .For haif a 
naut. at each shore-end gutta-percha is sub­
stituted for balata for mechanical reasons. This 
type of cable has been used principally because 
of the unfavourable nature of the sea-bed and 
the adverse channel currents likely to be en­
countered. 

The overall weight of each balata cable is 10.3 
tons per naut., the dielectric being approximately 
150 lbs. per naut. and the conductor 160 lbs. per 
naut. 

The electrical characteristics of the above 
cables, taken from tests made after laying, are 
as follows : -
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BLACKPOOL-PORT ERIN CONTINUOUSLY-LOADED 

PAPER-CORE CABLE. 

D.C. Tests. 
From measurements made one month after 

laying, and with the cable terminated on Trunk 
Test Tablets at each end, the results obtained 
are:-

Conductor resistance of centre wire 
= 8.74 ohms per naut. 

Average side circuit capacity 
= 0.094 ,uF. per naut. loop. 

Average phantom circuit capacity 
= 0.270 ,u F. per naut. loop. 

Average insulation resistance from tests 
on each of the 1 7 wires, against the 
others earthed, after 1 minute's electrifi­
cation and with 220 volts 

A.C. Tests. 

(a) Transmission Efficiency and. Dist,ortion. 

40,000 megohms per nau t. 
Average conductor resistance of 16 wires 

= 19.7 ohms per naut. loop. 

The mean A.C. constants of all pairs and 
phantoms were calculated from measurements at 
a frequency of Soo c.p.s. and a testing current of 
I mA. The results are given in Table 1. 

Circuit. 

I 
I 

Mean of 8 pairs i 
I 

Mean of 
4 phantoms 

TABLE I. 
Bl./\CKPOOL-PORT ERIN SUBMARINE TELEPHONE CABLE. 

Ml·:AN A.C. CONSTANTS AT f =Soo C.P.S. 

LENGTH OF C.'\BLE = 69.1 NAUTICAL MILES. 

Characteristic · 
Impedance , 

vector ohms. 

z.1� 
-------

Attenuation, 
Constant 

Nepcr per 
naut. loop. 

Propagation, 1 
Constant 

per naut. loop. 

I 

0.201 J SoO 21 

Effective 
Resistance, 
ohms per 

naut. loop. 

R 

20.4 
------

10.3 

Inductance, 
mhys. per 

naut. loop. 

L 

12.2 

Capacity, 
,,F. per 

naut. loop. 

c 

o.ogo 

5.9 0.258 
=�==�=== ! ------- = ... ��--= - ----==--==-

Centre wire­
earth return 
(tested from 

Port Erin) 

0.0254 

From Table I. it will be seen that each side 
circuit is equivalent to approximately 18.5 
M.S.C. and each phantom circuit to 22.5 M.S.C. 
The centre wire-earth return circuit is equivalent 
to nearly 16.5 M.S.C., but it forms a bad speaker .� 

circuit owing to noise produced from extraneous 
sources, of which the principal is that part of the 
Blackpool Tramway System which runs p<trallel 
with the land portion of the cable for nearly two 
miles towards Norbreck. 

. 
rn?Q"1M'.'J in c.f>.s.JC tt;"' 

0.145 

The variation of att.enuation with frequency 
for a selected pair is given in Fig. 2 together with 
the corresponding vririat ion for a selected phan­
tom circuit. From thPse curves the total dis­
tortion from f = 400 c.p.s. to f = 2000 c.p.s. is 

Fie. 2.-ATTENU.ITION - FREQUENCY C1111RACTERIST1cs FOR 
SmE AND P11.1NTOM CIRCUITS: BLACKP001.-PoR'r E1nN 
CABLE. 
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found to be about 5 M.S.C. for the side circuits 
and 5 M .S.C. for the phantom circuits. 

(b) Unifonnity of Electrical Constants. 

The characteristic impedance of each side 
circuit was measured over a range of frequency 
from 300 c.p.s to 3000 c.p.s and they 
all have similar characteristics. A typical 
example of the variation of the imped­
ance components with frequency is given 
in Fig. 3, the dotted cun·e being that calculated 
for an imaginary cable havino- a perfectly 

FIG. 3.-TYPICAI. IMPEDANCE-FREQUENCY Lll.\RACTEillSTICS FOR 

SIDE Crncuns OF TllE B1.ACKP001.-P0In l':iiIN CAnl.E. 

uniform distribution of resistance, capacity and 
inductance throughout its length equal per naut. 
to the mean constants per naut. for that circuit 
obtained by measurement on it. It is interesting 
to note that the slight undulation of the measured 
characteristic about the hypothetical mean is 
roughly of a periodicity equal to 2000 c.p.s., 
which indicates a reflection effect at a distance 
of about 7} nauts. from Port Erin, i.e . . where 
the sea and land cables are joined. This effect 

VOL. XXIT. 

is largely brought about by the difference in 
temperature between land and sea caus.ing a 
difference between the electrical constants of the 
land and sea portions of the complete cable and 
its magnitude will vary with the season of the 
year. 

Fig. 4 shows the impedance components 
plotted against frequency for one of the phantom 
circuits (taken from tests made on the four 
phantoms), all of which are similar in shape. 
It wi II be seen that the electrical constants of all 
circuits in the quads are satisfactorily uniform, 
as far as these characteristics are concerned. 

F1G. 4.-TYPICAL IMPEDANCE-FREQUENCY CHARACTERISTICS FOR 

PHANTOM CIRCUITS OF THE BLACKPOOL-PORT ERIN CABLE. 

(c) Interference between Circuits. 

Cross-talk measurements were made on an 
equivalent current basis with the P .0. apvtratus, 
using a \Vestern Electric Cross-Talk Meter, 
which expresses the induced current in millionths 
of the inducing current. The meter readings 
obtained with speech as the source of disturbance 
are given in Table II. together with particulars 
of the testing conditions. 

0 
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TABLE 11. 
BLACKPOOL-PORT ERIN CONTINUOUSLY-LOADED CABLE. 

CROSS-TALK WITHIN QUADS MEASURED WITH P.O. APPARATUS. 
Meter readings taken with the distant end of cable closed through repeating coils by its characteristic impedance. l\frter in parallel . 

AB = red-white pair of the quad. 

CD = blue-white pair ,, , , 
+ = phantom circuit ,, ,, 

Source of Disturlwnce-Speech. 

Tests from Blackpool Repeater Station. Tests from Port Erin Repeater Station. 
----- - - - -

Speak on Listen on Speak on Listen on - ,---- ----- --

I Quad Cct. AB CD + Quad. Cct. AB CD + ' ------------
AB 100 250 AB 70 200 

Red CD JOO 300 Red CD 70 
I 

160 
+ 350 350 + 350 200 ---- ----- _ ___ I I ----

AB AB ! 200 

I 
70 350 100 

Blue CD 70 500 Blue CD 100 I 250 
+ -oo 700 + 300 I 400 � I -------- 1 ---- I 

----- -----
AB IOO 500 AB 100 200 

White CD JOO 700 White CD IOO 300 
+ 700 1000 + 300 450 --- --- -- ---

AB 70 350 AB 8o 250 
Green CD 70 300 Green CD So 200 

+ 550 450 + 450 300 

In Table III. these results are expressed in 
nepers, after a correction made to allow for the 
difference in impedance between the disturbed 

and disturbing circuits and the terminal appar­
atus.* 

TABLE III. 
BLACKPOOL-PORT ERIN CONTINUOUSLY-LOADED CABLE. 

CROSS-TALK WITHI)I;" QUADS EXPRESSED IN NEPERS-
1\fter corre�tion to allow for end apparatus and different circuiL impe(lahces: 

Source of Dsiturbance-Speech. Conditions of test as for Table II. 

Tests from Blackpool Repeater Station. 
__ j __ 

Tests from Port Erin Repeater Station. 

Speak on Listen on Speak on Listen on 
----- - - ' - ---- I-----

AB - 9.8 8.8 
__ Q_

ua
_d-- 1 -- �c�- A� 1--�:- __ +_

8.7 

· Quad 

Red CD 9.4 - 8.6 Red 

_c_c_r_
. 
_, __ 

A
_
B 
__ , __ c_

D 
__ ,1,-- -i: _ 

---- -1--:-:--1----:--:-:--- l--:-::--1--:-�--
Blue 

White 

Green 

+ 8.7 

AB II CD 9.8 
+ I 8.3 

1 �� I 9� 
l-A�1---s_.o 

I CD I 9.8 

; 
+ I s.2 

9.8 

8 .o 
8.2 
7·9 Blue CD - - 1' 8.7 

+ 8.9 8.6 
__ , _____ 1 ___ _ 

I 8.8 
9·4 
8.9 

9.7 
8.5 

9·4 8.6 
_ _ 8_. s _ _ i __ -_ _ 

9.7 

8.9 

! 
i 

I 

8.7 
9.0 

* See paper by Dr. A. Rosen, Journal I.E.E., pa1;e 3.1-9, Vol. 6-1-, August, 192'5 
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The cross-talk readings obtained, using the 
P.O. apparatus anJ \V.E. Cross-Talk Meter, 
\vhen speaking on the centre wire and earth 
circuit and listening· on the other circuits of the 

cable, are shown in Table IV., expressed in 
m'pers. The cross-tall< between circuits of the 
di//erent quads is greater than 10.5 nepers in all 
cases. 

TABLE IV. 

CROSS-T.\LK HET\\'EE:'\ CE:'\Tl�E \\'JRE-E \RTH RE'lTR\' CIRCUIT AND THE QUAD CIRCUITS. 

Expressed in nc\pers. J\leter in parallel. Circuits closed by their characteristic impedances at the distant end. 
Source of Disturbance-Gii'en in Column X o. r. 

S 1 Listen in I 
Cen t��a \�i;e- - ---·--··--··· -- ·- -- -- -

---
-

- -
Earth Return Red Quad Blue Quad White Quad i Green Quad 

A� :-
_
-

__ AB-/�[--+ I A
-�-

-

=-cD j _-t: __ j_��ri�f-_cD-71 AB i CD 1 + 

nlackpool (Reed 1 1 I I I 
-
I
I 1--H ummer) 

_
8.2--

i --�-
8 1 __ 8.1 I�- .:_·6 7.6 !_ 

8. I- 7.8 i 7· I I 7.8 

I 
8

_._l _ :_·_1 _ 

Port Erin (Speech) , 8.5 J 8.5 / 7.8 J 8.7 8.7 1 7.8 ! 8.9 j 8.7 7.6 j 8.9 8.7 7.8 

PORT ERr:-.i - BALLYHOR:>L\:\' R\IxrA- I:-.isn,ATED 
CABLES. No. (;..J'oRTHERN) A:-::D No. 2 
(SOUTI-IERN). 

The data given is that obtained from tests on 
No. l Cable except for the cctse. of insulation 
resistance, the corresponding figures obtained 
for No. 2 Cable being the same in the other 
cases. 

D.C. Tests. 
Average insulation resistance of each wire 

of No. l Cable, to remaining wires 
earthed, tested with 50 volts after l 
minute's electrification and corrected to 
750F. 

= 700 megohms per naut. 

,\ verage insulation resistance of each wire 
of Xo. 2 Cable, to remaining wires 
earthed, tested with 50 volts after l 
minute's electrification and corrected to 
75aF. 

= goo megohms per naut. 
Average conductor resistance of each wire 

= 7 .o ohms per naut. 
Average capacity of each wire to the other 

wires earthed 
= 0.315 µF. per naut. 

A.C. Tests. 

(a) Transmission Efficiency and Distortion. 
The mean A.C. constants calculated for f=8oo 

c.p.s. for the side and phantom circuits are shown 
in Table V. 

TABLE v. 
PORT ERIN-BALLYHORNAN BALATA CABLES. 

MEAN A.C. COl'iSTANTS AT f = 800 C.P.S. 

LENGTH OF EACH CABLE =::; 32 NAUTICAL MILES. 

Attenuation Propagation Effective Capacity 
Characteristic Constant per Constant per Resistance, µF. per 

Circuit 
Impedance naut. loop. naut. loop. ohms per naut. loop 

naut. loop. 
-· -- i--- -- -·- ----

z, vector ohms /3 y\11 R c -�-- --
Side 149]27052' 0.056 o.u6\(ic)0_55� 14.5 0.156 

·---- --
------- ---

Phantom 70.4 \ 32032 I 0.059 0.120 l�o�_:l_4� 7-5 0.340 
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From this table it will be seen that each side 
circuit is equivalent to approximately 17 M.S.C. 
and each phantom circuit to nearly 18 M.S.C. 

The variation of the attenuation con tant with 
frequency can be seen from Table VI., and these 
figures give the total distortion from f = 400 
c.p.s. to f = 2000 c.p.s. as approximately 6 

M.S.C. for the side circuit and 7.5 M.S.C. for 
the phantom circuit. It is interesting to com­
pare the above values for M.S.C. with the 
corresponding values for the paper-core loaded 
cable which is more than twice the length of 
each of the unloaded balata cables and has a 
much smaller conductor. 

FIG . . 5.-TYPJCAL IMPEDANCE-FREQUEKCY CllARACTERISTICS FOR 
SIDE CIRCUITS OF TllE BALLYllORNAN-PORT ERIK BAl.ATA 
CABLES. 

TABLE VI. 
PORT ERIN-BALL YHORNAN BALATA CABLES. 

EXAMPLE OF CHANGE OF ATTE1 UATION 
CONSTANT WITH FREQUENCY. 

Side C ircuit. Phantom Circuit. 
Frequency Attenuation Attenuation 

c.p.s. Constant. Constant. 
t Nepcrs per naut. N epers per naut. 

loop. loop. 
{J. {J. 

400 0.044 0.046 
Soo 0.054 0.059 

1200 0.059 0.066 
1600 0.063 0.070 
2000 0.064 0.071 
2400 0.067 0.075 

(b) Unifonnity of Electrical Constants. 

The characteristic impedance of each side and 
phantom circuit was mea ured over a range of 

frequency from 300 c. p.s. lo 3000 c.p.s. and 
Fig. 5 is a typical example of the Yariation of tlw 
impedance components with frequency for the 
side circuits, while Fig. 6 is a corresponding 
example for the phantom circuits. All these 
curves are smooth cun·es, showing that the cables 
have practically an absolutely uniform distribu­
tion of electrical constnnts. 

FIG. 6.-TYPICAL htPEDAKCE-FREQUEKCY CllAR.\CTERISTICS FOi< 
PllANTOM CIRCL'ITS OF TllE BALLYllORNAN-PORT ERIK BALATA 
CABLES. 

(c) Interference between Circuils. 

Cross-talk measurements were made with 
speech as the source of disturbance in the same 
manner as those on the Blackpool-Port Erin 
continuously-loaded cable and a summary of the 
results taken from Port Erin is as follows-all 
the readings obtained being also corrected and 
converted to nepers : -

Maximum side-to-side 
obtained with speech = 40 '=i 

nepers. 

cross-ta 1 k units 
> 10.5 corrected 

Maximum phantom-to-side cross-talk units 
obtained with speech = 300 ==, 9.0 corrected 
nepers. 

Cross-talk between circuits in the two 
different cables obtained with speech 
< 20 units := > I I .O neperS. 

In conclusion, some interesting photographs 
are given on pages 203, 204, and 20.), showing 
various operations during the laying of tht>st> 
submarine cables and taken by Messrs. S,.iemens 
Bros. representati\·e on board the C.S. " Fara­
day." 
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Mr. Medlyn. Mr. Dudley Stuart. Captain Bourdeaux. Mr. De Lattre. 

ON BOARD " FARADAY." 

Di;ci-; oi: " F.11uD.\Y." LOWERl:\G A J\fallK BUOY. 
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C.\l'TAIS At.us, oF C.S. " FARl!ADAY." LOWEIHNG A MARK BUOY. 

MECHANICAL AIDS TO WORKS OF UNDERGROUND CABLING. 

J. R. i\l. ELLIOTT. 

T
HE increasing uses to which motor 

vehicles are being utilized throughout 
the country, and their profitable applica­

tion to engineering operations open out possibili­
ties for extending the employment of mechanical 
aids to our works of external construction. 

The initial outlay and the high charges for 
petrol associated with motor vehicles may in the 
past have hindered progress in this direction, 
and whilst it may be necessary to exercise 
caution in expenditure on mechanical appliances 
the time has arrived when their use mav with 
ad'vantage be· extended on works of external 
construction, particularly those of a heavy 
character such as underground cabling opera­
tions. 

Some months ago, an extensi,·e programme of 
underground cabling w;is contemplated in the 
Northern District, and special investigation was 
made locally into methods of carrying out the 

work in the most economical manner. Im­
portant factors in the cost of this class of work 
are usually the operations associated with draw­
ing in cable, local haulage of drums, setting 
them up on jacks, and moving forward from 
point to point the various items of plant and 
tools. The motor winches, limited in number, 
for loan to Districts, were all in use at different 
centres at the time, and there was no guarantee 
that our demands in this direction could be met 
when cables came to hand, in which case the 
normal cours1� would have been tu pursue opera­
tions with hand winches. Necessity is the 
mother of invention, however, and consideration 
was focussed on the possibility of introducing 
mechanism for the purpose, \vhich could be 
coupled to the engines of the lorries accompany­
ing cabling gangs. , \ t the same time, it was 
considered that if a suitable float could he con­
structed for conveying the drums of cable from 
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the Goods Station, or other point of delivery, to 
the manholes where the cables were required, 
and if this vehicle could be towed by the lorry, 
a good deal of manual work \Vould be eliminated, 
and the ineffective costs would be cut down. 

Efforts were first direcrcd to the dcsi�n and 
construction of a float, and before long a vehicle, 
which has since come to be known as a " Cable 
Bogie " was evolved and built in the local work­
shops. The problem was not without its difficul­
ties. In the first place, the vehicle had to be 
designed for the conveyance of weights in the 
neighbourhood of 3;! tons; it had therefore to be 
strongly built; the clearance between the body 
and the ground had to be as little as possible; 

from time to time, modifications and refinements 
were applied in the workshop until the carrier 
met all the conditions likely to be encountered 
in the District. 

A second bogie, embodying all the latest im­
provements, was recently introduced and is in 
regular use. Fig. 1 shows the constructional 
details. 

The bogic consists essentially of a low float 
with facilities for loading the cable drums for 
transport and jacking them up for paying off 
the cable when placed in position over the man­
hole. The leading dimensions were fixed by 
consideration of the size of the largest cable drum 
likely to be used. 

CABLE BOGEY 
$CALC. .'- t" = CNC r."Jt:!T 

____ 5:9''---·--. 

F1G. 1.-CoNSTRUCTIONAL 

the forecarriage had to be high enough to be 
coupled to a 3-ton lorry; the body had to be of 
sufficient width to receive the \videst drums with­
out transgressing the Police regulations; the 
tyres had to be of solid rubber to permit a trail­
ing speed of ro miles per hour; the overall 
dimensions had to be restricted to permit it being 
placed on footpaths; and it had to conform to the 
regulations in the matter of brakes and other 
adjuncts. 

vVhen the completed bogie was brought into 
use, each thoroughfare seemed to bring its own 
particular trouble. By concentration of careful 
study on individual requirements, as they arose 

DETAILS. 

CouPL.IN6 ro..e 

(C()NN£CT!N6 7l' 
/1'10TOR L.ORRY 

BRAK=$ OP£ff'l4TCD FltO/lf 

L.ORRY ()R TRACTO.e 

The framework of the floor consists of 6" x 3" 
channels, the actual flooring being z" planks 
made into two removable sections. The sides 
of the bogie which carry the jacks arc in two 
parts, constructed of �" boiler plate stiffened 
round the edges with 411 x 3" angles. The 
vertical angles of the sides form guides for the 
castings made to take the ends of the spindles 
and also take the seatings of the jacks. A series 
of holes spaced 311 apart in the flanges of these 
angles gives a ready method of adjusting the 
height of the jack to suit any particular drum. 
Standard cable jacks adapted, as required, to 
suit the bogie are used. The tail board, which 
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FIG. 2.-LoADING DRUMS AT GooDs STATION. 

is of heavy construction to withstand the wear 
and tear to which it is subjected, is made of 311 
planks with a R.S.J. as a centre stiffener and 
channel iron round the edges. The tailboard is 
hinged to the back by means of slots in an exten­
sion of the plate forming the sides. When 
lowered, this tailboard forms a ramp up which 
cable drums are drawn on to the bogie, by means 
of a hand worked capstan operated by worm­
gear of 7! to 1 reduction. 

The axles are fixed, and to keep down expense 
old Ford axles coupled with compression coup­
lings have been used. To facilitate loading of 
drums on to the lorry, the floor level is kept as 
low as possible consistent with safety and steel 
cast wheels of 12" diameter with phosphor bronze 
bearings and solid rubber tyes have been used. 
The wheel base is only 2' 6" and this avoids 
undue wear and tear on the tyres when corner­
ing. A 411 diameter steel roller is secured at the 
front end to take any jolt which may occur from 
unevenness of the road surface. 

FIG. 3.-BoGIE LOADED ANO ({EADY TU llE COUPLED TO Lo1mY. 

Two sets of brakes are provided. One set is 
operated from levers on either side of the front 
encl which applies all four brakes \vith the one 
action, the brakes acting on the tyres. The 
other set, on the band brake principle, operates 
on the two front wheels only, and is so placed 
that by connecting up a cable they may be 
operated from the towing lorry. \Vhen a Ford­
son tractor is employed for towing purposes a 
special coupling, which is removable, as shown 
in Fig. 1, is used. 

The heaviest drums of cable issued can be 
drawn on to the bogie by three men, two of whom 
operate the hand worked capstan and the third 
the guiding tackle. Fig. 2 shows a loaded 
drum, weighing 2� tons, being drawn up the tail­
board, which, when let clown, is used as a ramp. 
The brakes are very effective, and when applied 

FIG. 4.-LuADED BOGIE COUPLED TU LuRl{Y. 

they dispense with the necessity for anchoring 
the vehicle. The short struts or feet at the rear, 
the off side one of which is shown in the photo­
graph, prevent tilting as the load approaches the 
body, and when the drum is housed on the 
adjustable jacks the struts are thrown out of use 
by giving them a quarter turn and clamping 
them with the small handle shown. 

Fig. 3 shows the bogie loaded and ready 
to be coupled to the lorry. This operation is 
effected by backing the lorry to the bogie and 
inserting a coupling pin. Fig. 4 shows the 
bogie coupled to the lorry, which has on board 
the cabling gang and the essential plant and 
tools, the combination being ready to move off 
to the site of work. 
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For placing the bugie in position for paying 
off on a footpath, -i.} feet lengths uf 6" channel 
irun are place<l as a track for the wheels, in order 
tu <listribute the weight and thus avoi<l <lamage 
to the pavement. The bogie is then tugg:ed into 
position by a rope from the lorry like a ship 
being berthed by a tug boat; Fig. 5 shows the 
drum rea<ly for paying off. The brakes are 
applie<l, the wheels are in the channel iron, both 
front an<l rear feet are let clown tu steady the 
vehicle, and the jacks are suitably raised to lift 
the <lrum clear of the floor. In this case the 
cable is tu bt• pai<l off throug·h an aperture in the 
floor, but when necessary the tailboard can lw 
detached to permit of till' cable being naid off 

Fie:. 5.-Boc;u; WITll DRUM IN l'<>SITI<>N onm '.\l.1N1101.E 
OS \VIDl•: F<>OTP.\Tll. 

clear of the n�hicle, as in Fig. 6. \Vhere it is 
not convenient to take the bogie un to the foot­
path it can be place<l on the roa<l. 

In cases where more than one length is con­
tained on a drum, re-battening for transport to 
another site, and taking the battens uff again on 
arrival there is avoide<l, and much ineffective 
time is thus eliminated. The cost of a bogie is 
about £120. 

For the purpose of ascertaining the extent of 
the sa\·ing in costs by the use of the hogie, 
records were carefully kept and figures for six 
consecutive weeks ended 28th September last 
vear wt:>re obtained and are shown in Schedule 
.\. 

FIG. 6.-l'AYISG-IN FROM ilrnaE UN NARROW FOOTPATH. 

C.\BLE DRli:\I CARRIM;I·: Jlli CONJ l·NcTION WITH 3 TON LORRY. 

Schedule showing Actual Costs as compared with Pro1·incial Al'rrage Rates. 

\\'cpk Endin!-( 
24th Aug., 1CJ28. 

\\\·t'k Ending 
JISt �\u�., 1<_)28 

\\«•ck Ending 
;th Sept., 1928 

Week Endinl( 
qth SPpl., 1q28 

\\'t••pk Ending 
21st Sept., 1928 

Schcduk ! 

Week Endint 
28th Sept., 19: 

l-<?ngth & Typ" of 
Cable 

Yds. 

5w1 38/40 Gp.2 
Yck 
4c_1R 50/ 10 (ip. 1 
IOtil) 54 .I 40 Gp.J 

Yds. 
31>28 38/4p (.;p.2 
2o23 54/ 40 (;p.3 

Yds. 
44;4 :;.t/40 (;p.3 

Yds. 
2;3 122 ! 40 Gp.3 
2492 54/40 Gp.3 

Yds. 
213 38/ IO (;p. 
414 38/40 Gp. 1397 122 /40 G1 

��---···1----
·------ -

Actual P.A. Actual P.A. ' Actual P.A. Act ual P.A. Actual I Rates Actual 

I P . . � 
1\1.Hn•. Rates �[.Hrs. I Rates M.Hrs. Rates M. IIrs. Rates M.Hr,;. P.A. �I. Hrs. Rat• I 

E'ffcctivc Manhours : I 
I Cable drawn in 196 691> llJ 31 I 203 <J<J3 2 I l 1100 151 I 680 227 42: 

Ineffective Time IOJ 196 3.l 70 98 267 38 148 70� I 162 86 14: Total M. Hrs. 299 8<)2 146 381 301 1260 249 1248 221! 

J£55 

842 313 56, 
! at 1I3! at I /Ji ! 

Cost at Average ' 
ol£s8 i 0 1£1.f 0 1£37 Rate '[I<J 12 II o f £<1 II 0£25 () 0£1q 1· 0 £ 82 l.f 0 £16 8 01£ 82 CJ II " 0'£20 10 ( ·' 

Cost of 3 ton Lorr) £9 IQ 01 £9 £6 0 CJ £ 12 12 0 £14 i o, I £9 IO 0

1 
£8 18 0

1 
Estimated Cartage 0 () £8 () o, £13 1- 0 !£12 16 

:1£>4 
£; II ti' £- II " 

01£4� Total 1£29 2 a__£67 JI 0 £15 ][ 0 £33 0 0 £32 7 C>_i_£96 9 0 1£30 15 oi.£94 16 0£62 16 6£29 8 1( 
_I 

Net Saving I £38 9 0 £17 9 0 £64 2 0 I £64 0 £39 £i5 8 0 0 
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The costs for the 3 ton lorry are those taken 
from the official returns, and the costs for cartage 
are estimated sums based on similar work prior 
to the advent of the bogie. The P.A. rates 
shown were those in force at the time of t11e trial. 
It will be seen that for one gang alone the net 
saving for the period under review amounted to 
the sum of £z38 8s. od. 

The 3 ton lorries are not ah\·ays available for 
cable gangs, and during one period when all 
the lorries were in use for their legitimate pur­
poses of transporting stores, a Fordson Tractor, 
the hire of which was less than a 3 ton lorry, 
was used successfully for towing the hogie. 
The use of a Fordson made it necessary to fit a 
special coupling of a temporary character. The 
photograph shows also the roller under tlH' front 
end of the bogie, which is essential when the 
Yehicle is being wheeled from the roadway to 
the footpath, in order to take the weight of the 
end protruding oYer the latter. 

The C'Conomy "hich was effected by the use of 
tlw bogie encouraged the efforts \\ hich \\·ere 
being made in designing and constructing a 

capstan to be operated by the engine of a 3 ton 
,\lbion lorry. The drive for the capstan, �1 
detailed drawing of which is shown in Fig. 7, is 
taken direct from the propeller shaft by a chain 
drive through a lay shaft and worm gear. .-\dry 
ferrndo clutch operated by a foot pedal is used 
for the final drive to the worm gear, this being 
so arranged that the capstan is disconnected 
unless the foot pedal is depressed. 

Two 4" x 3
11 R.S.Js. securt>d to the longitudinal 

frame members carry the cap.stan mounting and 
also the bronze' bearings for the lay shaft, while 
a _::," x .�" angle iron secured to the floor carries 
the bearings for the clutch shaft and for the 
pedal. The 411 x 3

" R.S.Js. are only 7" centres, 
so that no trouble is (,x1wrienced from frame dis­
tortion. The capstan itself was cast ((, suit 
requirements, a steel sleeve being inserted at the 
top and bottom to take the roller bearings used. 
.\ standard r}" thrust ball bearings takes the 
\Yeight of the capstan. 

In operation the engine of the lorry is set to 
run at a speed uf about 325 r.p.m., and tlw chain 
drive and worm reduction gives a capstan speed 
of 13 r.p.m., that is, a drawing-in speed of about 
27 ft. per minute. The engine clutch is not dis­
connected while driving the capstan, but the 

engine runs in neutral gear. The foot pedal 
clutch for operation of the capstan is designed 
to slip at a maximum of 8 h.p. with normal 
pressure on the foot pedal, so that at the speed 
given the pull is more than sufficient to deal with 
the heaviest cable \vithout in any way overload­
ing· the engine. 

.·\fter taking the bogie into the required 
position for paying off the cable, the lorry pro­
ceeds to the drawing-in points. One man, the 
lorry driver, who watches the signals from a 
distant point, controls, with his foot, the starting 
clutch. \Yithdrawal of his foot releases the 
clutch and the capstan instantly stops. A 
second man is in charge of the rope, which in 
passing from the duct to the capstan, rides over 
the roller at the back of the lorry. In this case 
it has been possible to place the lorry imme­
diately over the manhole, but sometimes the 
conditions are such that the lorry has to operate 
some distance awa v. 

The hand brake of the Yehicle is sufficient to 
anchor the lorry against the heaviest strain. 
\\'hen necessary a man is stationed in the man­
hole to keep an eye on the rope as it Pmerges 
from the duct or pipe, and the rate of drawing-in 
is dependent upon the celeritv with which the 
petroleum jelly can be applied .to the cable at the 
distant end. The speed of the bollard can be 
adjusted by varying the throttle control of the 
engine. The cost of constructing and fitting a 
capstan is about £ 30. The lorry is used for 
the accommodation of plant, stores and tools, 
and this enables the footpath to be kept clear of 
the usual paraphernalia associated with a cabling 
gang. In busy thoroughfares this is a matter 
of some i n1J)ortance as the obstruction to traffic 
is minimised. :\t the outcoming· end a cable 
guard uni v is necessary, as the lorry is used for 
storage, �;nd, similarl)'., at the paying-in end a 
cable-guard only, in addition to the bogie, is 
required. 

-

In shifting tu a ne\\. site, the men are con­
Yeyed in the lorry and are saved the laborious 
task of packing up and pushing a handcart. 
They are thus less fatigued and are reaclv to 
resume operations immediately on arrival at the 
next point. ,\ tool cart is unnecessary and the 
ineffective time usually inseparable from packing 
up at the end of a day's work and seeking a safe 
place for storage purposes is avoided. 
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For the four consecutive weeks ended 16th 
November last year, special records were kept of 
the costs associated with the gang using a lorry 

fitted with a capstan, and a comparison between 
the figures obtained and the standard rates which 
prevailed at the time are given in Schedule B. 

SE:CTION AB 

SCALE: '- /1?, • = ONE: F(){)T 
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:; TON ALBION LORRY FITTED WITH CAPSTAN. 

Schedule showing the Actual Costs associated with the gang using tlw 3 Ton Lcrry as compared wit h th<' Standard Rate<. 
R. T. Hall 's gang. Shedule B. 

\Vcek Ending 
26th October, 1928. 

Weck Enuing 
2nd Novemb€r, 1928. 

Length of Section and 
Type of Cable 

Yds. 
97 
97 

145 
60 

1719j 
697 

200/6! 
300/ IO 
400/ IO 
500/IO 
800/6! 
800/10 

Gp.2 
Gp.3 
Gp.3 
Gp.3 
Gp.3 
Gp.3 

Yds. 
J09!-
114 
263 
631! 
331! 
528-! 

300/6! 
500/6! 
600/6! 
800/6! 

1000/6!-
800/ JO 

Gp.2 
Gp.3 
Gp.3 
Gp.3 
Gp.3 
Gp.3 

Actual Standard Actual I Standard 

Effective Manhours : 

Cable drawn in .. . 
Ineffective Time 

Total M,Hrs. 
Cost at Average Rate 

of 1/3i= 
Cost of 3 ton Lorry ... 
Estimated Cartage 

Total Cost 
--- -- --------

... i 

M. Hrs. , Rat es. 
----- -� 1 ---

321 555 
2 JO 189 
531 7'44 

[14 0 0 £48 0 
£6 JO 0 

£4 0 
40 IO 0 £52 0 

M.Hrs. 

232 
69 

301 

0 £19 JO 0 
£7 10 0 

0 
0 [27 0 0 

Net Saving . . . I £u JO 0 £11 

The drums were delivered at the various man­
hole sites by the Railway Company and cartage 
on that account is not therefore taken into con­
sideration. The net saving for the period under 
review amounted to £30 ws. od. 

The rope used for drawing in the heavier 
types of cable is impregnated with oil for pre­
servative purposes, and when stress is applied 
this oil exudes and becomes a source of trouble, 
in consequence of the convolutions on the cap­
stan slipping even with the maximum number 
of turns wound on the bollard. The delay which 
ensues increases the cost of the work, this 
additional expense being out of all proportion to 
the comparatively small saving due to preserva­
tion of the rope. To obviate this drawback, 
steel hawsers of 1" diameter are used, but care 
is taken, by frequent inspection of the <>trands, 
to see that needle ends are not formed. In order 
to avoid handling the hawsers in taking the turns 
from the bollard of the capstan a hand worked 
Hawser Winder is used, as shown in Fig. 8. 
This arrangement dispenses with the operation 
of flaking or coiling the wire and forms a com­
pact and tidy method of dealing with the hawser 
as it leaves the capstan. 

Rates. 

386 
131 
517 

£33 0 

£5 0 
£38 0 

0 0 

I 

I 

0 

0 
0 

WePk Ending 
9th November, 1928. 

- -� - --
Yds. 
3Xi Soo_h� lip.3 
251 � 400 10 lip.3 
191 Xoo 10 t;p.j 

Actual Standard 
l\I. Hrs. Rates, 

---------· 

84 165 
18 56 

J02 2 :! I 

£6 IO 0 £14 0 0 
£5 IO 0 

£3 0 0 
£12 0 0 ' £ i 7 0 0 

£5 0 0 

Week Ending 
16th November, 1928. 

Yds. 
31 300/6! Gp.2 

192 400/6! Gp.3 
2 I I 500/6! Gp.3 

31 800/6! Gp.3 
188 400/ JO Gp.3 
285 500/IO Gp.3 
439 800/ 10 Gp.3 

Actual Standard 
M.Hrs. Rates. 

---·----i 

I6g 273 
120 93 
289 366 

£18 IO 0 £23 JO 
£7 0 0 

£5 0 
bs JO 0 {28 JO 

£3 0 0 

Emptying of manholes. The clearing of water 
from manholes is often a source of expense, 
particularly if adequate facilities for pumping or 
bailing are not available. To provide means for 
rapid emptying of manholes, a pump designed 
and constructed in the local workshops is fixed 

Fw. 8.-Sn:m. HAWSER AFTER LEAVIr>G THE CAPSTAN BEINr. 

COILED ON HAWSER \VrNDER. 

0 

0 
0 
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on the 3 ton lorry and is driven by the engine of 
the vehicle. This pump, which is of the plunger 
type, is capable of lifting 1,500 gallons of water 
per hour, and by its aid a manhole of average 
proportions filled with water can be emptied in 
less than two hours. The pump is shown in 
action in Fig. 9, whilst dPtails of its construc­
tion are shown in Fig. 10. 1 t consists of a cast 
iron cylinder of 3

" bore securely mounted to the 
off-side member of the Albion lorry. \Vorking 
in the cylinder is a 3" bronze piston coupled to 
an eccentric sheave which is fitted on the rarden 
shaft of the lorry by means of a strap and a 
connecting rod giving a stroke of 3

"
. A bronze 

head containing an inlet and an outlet port of 
1

" 
x l" is mounted on the cylinder. Operating 

on these ports are two valves which enable a 
stream of water to be pumped, the suction being 
sufficient to permit water to be drawn from a 
depth of 20 ft. It will readily be understood 
that a pump of this description, working without 
intermission, enables a manhole to be cleared of 
water in less time than is the case with a hand 
worked pump. The cost of constructing and 
fitting a pump of this kind is about £12. The 
Jabour associated with bailing or with the work-

-------
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FIG. 10.-MOTOR DRIVER PUMP FITTF.D TO 3 TON ALBION LORRY, 
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ing of a hand pump of any description requires 
great physical t>ffort and when the quantity of 
watt>r to be cleared is considt>rable, the operation 
becomes an arduous task. Tlw amount of in­
effective time which may be expended in the 
process is often a factor of some importance and 
the energy required to keep a hand pump in 
continuous operation has an exhausting effect on 
the men engaged. 

The introduction of these nwchanical aids 
were at first regarded with suspicion by the 
gangs who had to operate them, due no doubt to 
fear of fewer personnel being required, but after 
becoming more accustonwd to their use workmen 

soon appreciated th.e extent to which thev were 
relieved from the more laborious aspects of their 
work: and when Foremen found that their daily 
output was increased with less manual effort, the 
orig·inal antipathy disappeared and now the use 
of tlw appliances is regarded by gangs as an 
essential portion of their equipment. 

[The methods described in the foregoing 
article ha'ue been carried out in the Northern 
District, but it should be understood that they 
should not be rc1;arded as the approved standard 
practice of the Dcpartmcnt.-Editors, P.O.E.E. 
Journal.] 

DAMAGE TO POST OFFICE CABLES BY FIRES IN LONDON SUBWAYS. 

T
HE London Engineering District has 

been particularly unfortunate of late, 
owing to the number of serious break­

downs of cables due to fire and explosion. l\fost 
readers of this Journal are aware of the innocuous 
nature of telephone cables and will not have been 
deceived by the misleading headlines in the news­
papers, such as " Fire in Telephone Subway," 
" Another Telephone Fire," etc. Those �ho 
are unacquainted \vith the facts may, however, he 
led to imagine that telephone cables are a source 
of danger, and it may be of some interest to 
describe the damage that was done by the fires 
in the Victoria Embankment subway, the steps 
taken to restore service, and the verdict of the 
Coroner's jury, \vhich, in accordance with the 
usual practice when fires occur in the City of 
London, sat to investigate the cause and to 
suggest preventive measures. 

Probably not many persons are aware of the 
existence of a large system of subways under the 
streets of the Jfetropolis. From time to time a 
man may be seen descending with a safety lamp, 
but there is nothing to indicate that he is not 
entering a sewer or jointing· chamber. 

The subways referred to are not for the pur­
pose of providing a safe walking place for 
pedestrians, hut for the accommodation of pipes. 
cables and services of various undertakers. It 
is possible for a duly authorised person to walk 
from the ,\fansion House to \\restminster Bridge, 

a distance of two miles, without corning to the 
surface. 

In addition to the subway under Queen 
Victoria Street and the Victoria Embankment, 
there are pipe subways under Holborn Viaduct, 
St. Bride Street, Shaftesbury Avenue, Charing 
Cross Road, Kingsway, Commercial Road and 
other places. The total length of the subways 
is about seven miles. J\fost of the subways are 
owned by the London County Council and the 
remainder by the City of London Corporation. 

The subways vary in size. The subway under 
the Victoria Embankment is 9 feet wide and 
7' 6" high. Fig. I shows a typical section of 
this subway. 

These subways are extended as opportunity 
occurs. \Vhen the large underground station 
was constructed under the open space opposite 
the Royal Exchange and Mansion House, a pipe 
subway was constructed underneath the station 
with laterals opposite the various thorough­
fares which radiate therefrom. A similar sub­
way has recently been constructed under the new 
station at Piccadillv Circus. 

There is no doubt that the subways serve a 
useful purpose, and in fact are more useful than 
could possibly have been foreseen at the time 
when the scheme was originated. In those days 
horsed omnibus and hansom cabs were the usual 
modes of conveyance and much less travelling 
was done. Neverthelt>ss, tlw necessity for re-



2q DA�IAGE TO POST OFFICE CABLES BY FIRE IN LONDON SUBvVA YS. 

ducing the interruptions to traffic due to pipe­
laying operations was then held to be sufficient 
to justify the expense involved in the provision 
of pipe and cable subways. 

The introduction of motor traffic has enorm­
ously increased the number of vehicles using the 
roads and a blockage due to road operations can 
now cause much greater dislocation than was the 

z:1· 
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FIG. 1.-TYPICAL SECTION OF VICTORIA EMBANKMENT SUBWAY, 
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case in the days of horse traffic. Although there 
is inherent possibility of quick motion in a 
modern vehicle, tlw occurrence of a few street 
repair operations soon nullifies that advantage 
and makes it desirable to resort to \valkino- if a 

�,, 

comparatively short distance only has to be 
covered. It is not surprising, therefore, that 
some authorities would like to have subwavs in 
every street and to forbid all street openings for 
the purposes of laying mains. Opinion is not 
unanimous upon this point. 1\ pprehension is 
felt in some quarters about the existence in the 
same subway of high and low tension electric 
light mains, gas mains up to 3611 diameter, 
hydraulic mains carrying water compressed to 
750 lbs. per square inch and telephone cables. 
All but the latter can cause interruption of the 
others if a failure occurs. 

Until recently, however, there has bet'n no 
trouble, although some of the subwavs have been 
in existence for over 50 vears, and d�lfina almost 

' 
• >-. 

the whole of that time the above types �f plant 
have existed tog·etlwr in the same section of sub­
way. 

A contributory cause of the recent trouble 
was the great Tirnmes flood which occurred on 
January, 1928, when the tide was abnormal, not 
only in its height, but in the measure that it 
exceeded the previous highest tide. Up to that 
time the highest tide previoush· recorded was 
in 1881, which exceeded the previous highest tide 
in 1875 by 3 inches, whereas the tide in January, 
IC)28, exceeded that of 1881 by no less than l l 

inches. Pepys refers to a flo(;d \Yhich occurred 
in December, 1663, " 7th. Up betimes and it 
ht:ing a frosty morning walked on foot to \Vhite 
Hall. . .. At vVhite Hall I hear and find that 
there was the last night the greatest tide that was 
ever remembered in England to have been in this 
river; all Y\Thite Hall having bet>n drowned, of 
which there was great discourse.'' It is recorded 
of a flood in 1791 that " boats came throug·h the 
passage of Old Palace Yard from the T,hames 
and round up to \Vestminster Hall Gate." 
Neither of these tides is reckoned to have ex­
ceeded 15 ft. 8 inches above ordnance datum, 
whereas in Januarv, H)28, the tide was 18 feet 
6 inches above ord�ance datum. 

In contrast to these floods it mav be menrioned 
that in l /I 7 the river fell so low tl1at persons are 
said to have walked across it. 

VOL. XXII. 

It will be remembered that in January, 1928, 
the basements of many houses were flooded and 
several persons were drowned. The water 
entered the Thames Embankment subwav and 
most of the plant was submerged. The huge 
gas mains floated and the joints drew, causing a 
serious leakage of gas; water penetrated a num­
ber of telephone cables, and some cables which 
were used by the London County Council to 
supply light to the Victoria Embankment were 
badly damaged. Repairs were put in hand· by 
the various undertakers. Some of these repairs 
were effected in a temporary manner and the 
permanent repairs and replacements, which can 
only be carried out in short sections, are now 
being executed. 

The first intimation of further trouble in the 
subway was received shortly after 8.30 p.m. on 
Saturday, September 8th, 1928, when it was re­
ported that a number of junctions to certain 
exchanges were out of order. This was quickly 
followed by an intimation that all communication 
between certain exchanges had ceased. A rapid 
mental review of the exchanges affected indicated 
that there was only one section of route where 
circuits to all these exchanges could be inter­
rupted at the same time, and this was on the 
Victoria Embankment. This inference was 
confirmed by a subsequent report that a fire was 
raging in the subway. 

A visit was made to the spot, but, although the 
flames had been subdued, the heat was so intense 
and the danger so great that the fire brigade 
officials would not permit anyone but firemen 
equipped with special apparatus to descend. 
\Vhen permission was ultimately given, it was 
found that over sixty telephone, telegraph 
and electric light cables had been completely 
destroyed for a distance of about 60 yards. 
Some tons of melted lead from the sheaths were 
lying on the racks and ground. 'Molten lead had 
also got bet\veen the conductors and had welded 
the cables into a solid mass. Figs. 2 and 3 will 
show the state of the subway. Cables ran be 
seen with all the lead sheath burnt off. 

It was evident that the restoration of circuits 
in the subwav would be verv difficult as the 
masses of met;d, which had for;nerly been cables, 
would have to be sawn away in sections. As 
soon as advice was received that the breakdown 
was serious, the emergency officer at the Con-

p 
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troller of Stores had been advised by telephone 
that demands would be made for lengths of cable 
and a broad indicatior was given of the types of 
cable that \vould probably be r('quired. This 
officer promptly called out his special staff with 
vehicles, and by the time that a survey of the 
damage had been made, he was rf'ady to com­
mence loading. The cables were ordered for­
ward and a plan of operations prepared. 

FIG. 2.-\'ICTOR!A EMBANKMENT SUBWAY. 

Examination of the records showed that the 
46 telephone and telegraph cables destroyed 
carried 2,872 working junctions to 43 London 
exchanges, 130 Trunks to Provincial towns and 
foreign countries, 85 telegraph circuits and 1 ,500 
subscribers exchange lines. In addition, a large 
number of private \\'ires, power leads, rin�ng 
leads, etc., were affected. Steps were at once 
taken to divert as many circuits as possible to 
alternative routes. By Monday, the 10th of that 

month, 79 trunk and 750 junction circuits had 
been provided by alternative routes. Progress 
after this was somewhat slower, owing to the fact 
that in many cases double, triple aml even 
quadruple changes had to be made in ordPr to 
free a circuit between the desired points. The 
alternative routes \vere in some cases vPrv cir­
cuitous and the spePch t>fficiency w;.is nect>ssarily 
reduced, but speech could be obtained and this 

DAMAGE CAUSED TO CABLES r� SEl'TEM!lER, 192X, Fun:. 

was better than nothing. ,\!together about r6oo 
circuits were provided hv alternative routf's. 
Arrangements were also made to provide addi­
tional circuits at certain exchanges which were 
being used as lending junction centres by other 
exchanges. The work involved in providing 
alternative circuits can perhaps be gauged by the 
fact that over 4000 diversions were carried out on 
the exchange distributing frames, apart from 
those effected in jointing chambers. By the end 
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of the week the number of circuits out of order 
had been reduced to 850. Owing to the pro­
vision of additional circuits on existing routes, 
the careful consideration giYen to the order df 
restoration and the di \'ersion of telephone traffic, 
it \Vas possible by this time to provide a service 
which was almost normal. 

\\'hile the provision of alternative routes was 
being effected, the dam:1ged cables \\'Pre being 
\Vithdrawn, the subwa�· reconditionC'd and new 

F1G. 3.-S�:PTEMmm, 1qi8, Fun:. .\xoTllER VIEW oF THE 

D.Ul.\GE. 

cables drawn in and jointed. Each undertaker 
\Vas, of course, anxious to get plant restored, and 
owing to the limited space available there was 
much congestion, but with mutual goodwill and 
co-operation it was possible to make good pro­
gress. As each junction cable was restored, the 
circuits which had been din�rte<l to circuitous 
routes were transferred to the direct cable. The 
whole of the destroyed cables were replaced and 

brought into use within a month of the disaster. 
Fig. 4 shows the repair work in hand. 

The finding of the jury was that the fire was 
due to a defective cut-out box on the L.C.C. 
lighting cable, which had been damaged by the 
floods previously referred to, and it was recom­
mended that the whole lighting system should 
be replnced by a modern method. This recom­
mendation was accepted hy the London County 
Council and a scheme was prt>pare<l for making 
the Embankment orw of the finest li�>;hted 
thoroughfares in the world. 

Before the new scheme was completed, a 
further serious fire occurred in the Victoria Em­
b:rnkment subway at <).35 p.m. on June 6th, not 
many yards from the scene of the previous fire. 
Owing to the prompt action of the Fire Brigade 
the tire was suhdul'd before it had spread so far 
as on the previous occasion, but, nevertheless, 
much dislocation was temporarily caused to the 
telephone service. Twenty lar!?;e cable's contain­
ing junction and subscribers' circuits were com­
pletely destroyed and also a number of small 
cables containing private wires and miscell<meous 
circuits. Altogether about 3300 working cir­
cuits were affected, of which 985 were subscribers' 
lines. The method of restoration was similar to 
that adopted on the previous occasion, and by 
Tuesday, the 11th June, all the subscribers' lines 
had been restored and the number of other faulty 
circuits reduced to 540. As 300 additional cir­
cuits had been provided to junction lt>nding 
circuits and the plan of restoration included 
deferment until the last of the least important 
circuits, the Controller, L. T .S., was able to re­
port on the 12th June that a satisfactory service 
was being given on all routes. All the cables 
were replaced by June rSth and the diverted 
circuits were then restored to their original route. 

A further enquiry was held by the City coroner 
and a jury. The verdict was that the fire was 
occasioned by sparking at a defective porcelain 
connector on the L.C.C. lighting cables. The 
cables which were held by the Coroner and jury 
to have been the cause of the fire on each occasion 
have now been thrown out of use. 

Between the periods of the above fire there 
occurred a gas explosion in Holborn, which re­
sulted in the complete wreckage of a Post Office 
tube containing telephone cables only. ln this 
case not only was great damage caused to the 
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telephone cablPs in tlw tube and the plant of 
other undertak!'rs under the ruacJ, but consider­
able damage was also caust>d to pri\·ate property . 
\[ ucl1 promint�nce has bt'<�n g·iyen to this matter, 
and it is nnt proposed 1() d(•scrilw tlw method of 
restor<:Jtion, which \\·as simila r in principle to 
those ;ii read,. mf'n t iorwd. \'either can f u 11 in­

forrnation be giyen as to tl1<· actual steps taken 
to proYicle alternatin� rnutcs. It must suffice to 

Fin. 4.-V1cro1n.1 E�11n:-;1dlE�T, SEl'TDIBEI<, i92S, 

say that duct routes \\·ere linked up hy short 
lengths of conduit. manholes \\·ere enlarged to 
embrace adjacent pipe routes and cables \Vere 
linked up at points , sonw of \\·hich \\·ere three 
miles awav from the scenes of the brt"akdown so 
<!S to make it possible to make the fullest use of 
all spare circuits available. i\ltcrntions were 
mack� at a number of exchanges so as to permit 

of junctions being \\·orknl in tandt'lll and th1• 
limited number of circuits on the gradings al 
automatic exchanµ;es \\'t'rt' n·arrangt·d so th;1t tlw 
g-reatest a\·a ilabilit�· C()trld lw st•cun'd. 

A number of sm; iller disast1·rs haYe also 
orcu rn·d Jue to explosions, \\·a!t'r m;1 in bursts 
and road s11hsi<lentTS, ;tlld in S()nH· c;1ses 1lw 
telephone plant has l><•(·n affect<·d. The fact of 
the mattt·r is that tlw tel1·plrnrw system in London 

F11n:. l�EP,\JR \\.ORK I:\ l'IHHa�Ess. 

has grown to such an extent that tlwn' are Yery 
few streets of any importance that du not contain 
telephone conduits <llld cables , so th�tt \Yhl'n <Illy 
serious damage occurs tu a road thPrE' is almost 
sure "to be some tel<>phone plan t in the v icinit ,· 

which is liable to be injured . Telephone rabies 

and conduits are sufficiently robust to withstand 
any ordinary disturbance, but explosions, firPs 
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and pneumatic drills are in a different categorv 
0 ' 

and it would not be practicable to provide plant 
which would be quite immune from injury by 
these agencies. 

So far as is practicable tht� junctions which 
connect exchanges are divided betwet>n alter­
native routt>s and the extent of the possible dis­
location of traffic due to breakdown thus reduced. 
There are many cases, however, in which alter­
native routes cannot be provided. Cable ducts 
must follow the roads and there mav not be an 
alternative route, or, if it exists, it. mav be so 
circuitous that not only \rnuld the cost .be pro- • 

hibitive but its adoption would involve a serious 
degradation of efficiency. 

It is on! y natural tiiat as the brunt of the 
restoration work falls upon the engineer he 
should give great attention to the matters of 
avoiding breakdowns and limiting dislocation of 
traffic. Xo simple rules can be laid down and 
each case must be considered on its merits. 
Careful selection of routes, close supervision of 
construction work and a good organisation 
for dealing with emergencies are, of course, 
essential. 

J.G.H. 

SUBSIDENCE OF 
BOUGHTON 

IMPORTANT CABLE ROUTES: 
HILL, NEAR CANTERBURY. 

F

OLLO\VING the verv bad weather 
cond

_
itions of the winter of 1927-8, a 

subsidence occurred in the embankment 
at the foot of Boughton Hill, near Canterburv. 

A two-wav duct carrvino· two verr import�nt ..! ,.I b ., 

cables was involved. The cables were (1) a 

recent 160 pr/40 PCMT. L. and B. cable, 
serving the Canterbur y  Repeater Station, and 
thence the Continent; (2) an older cable PC. 8 

pr /I 50 MT + 24 pr / 100 .\IT + .p pr / 70 MT + 

5 pr/40 T, feeding chiefly the East Kent areas 
and also partly in use for Continental circuits. 
A loading coil manhole existed in the area of 
the subsidence. 

Examination of the duct line showed that the 
ducts had been considerably displaced. Al­
though only about 20 yds. of duct were inYolved, 
a downward displacement of 5 ft. and an outvvard 
displacement of 2ft. 6in. had taken place. Trial 
holes showed all ducts broken at the sockets, 
whilst the cable ( 1 ) mentioned above had pulled 
over the loading coil stubs in the manhole, and 
cable (2)-which was straight through in the 
manhole-had moved several inches. A joint 
about 130 yds. down the hill from the manhole 
also showed several inches movement up the hill, 
whilst a joint 200 yds. distance up the hill 
showed a similar displacement of the cable down 
the hill. At a joint 30 yds. from the manhole 

cable (2) was found tu be pushing it<; sleeve into 
the duct. 

The subsoil in the area of the subsidence is 
largely a mixture of sand and clay saturated 
with water . 

Attempts to lift the duct and cable had to be 
abandoned, due to the risk of the embankment, 
and with it, the road giving way. The road is 
the important mam London-Dover road 
(\Vatling Street). 

The necessity for keeping the cables intact, 
however, was also of great importance. Cable 
(2) had already split its sheath close to the man­
hole and a wiped patch inserted. (Fortunately 
this defect was found in good time, as water was 
dripping on the sheath barely an inch away). 
Although cable (1) had not broken down, it was 
in a precarious condition, and it was decided at 

short notice to erect a 100 pr / 10 cable on an 
existing trunk route for 300 yds. to clear the 
area of the subsidence and its possible exten­
sions. 40 prs. were left in a normal condition 
through the L.C. manholP and rno prs. were 
diverted to the small gauge aerial cable, thus 
missing the manhole. 

Cable (2) was also \vholly diverted to a similar 
length of the same class of cable. Cable (2) \\as 
not loaded at the manhole. 

The Road Authorities took the subsidence in 
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hand and inserted a ferro-concrete kerb 3 feet 
deep, 18in. thick at the bottom, tapering to 6in. 
at the top. Drainage was also effected and the 
embankment remade. 

The stability of the underground cables haYe 
been watched since the latter work was done and 
movements of the cables have been continuously 
recorded. 

The aerial cables (ordinary underground 
types) have had a trying experience including 
a hurricane and extremely unusual variations 1.�f 
temperature, but fortunately no trouble has been 
experienced. The same remarks do not, how­
ever, apply to cable (1) in which two of the L.C. 
stub ·sheaths have split under strain but have 
been made good by local efforts without with­
drawing the pots. Fortunately, by watching 
the manhole the defects came to light early 
enough to admit of repairs being effected before 
the breakdown stage. 

The rapid growth of Continental services 
combined with the unsatisfactory transmission 
conditions set up by the aerial cables ha,·e latterly 
made urgent the necessity of restoring the 
original cables. 

The subsoil conditions do not permit deep 
trenching and necessitated the abandonment of 
ducts and cables in the area of the subsidence. 
The ducts were replaced by 2-3\in. steel pipes 
laid shallow close to the kerb, and securely 
concreted to the latter, from the manhole for a 

distance of 80 yards up the hill. A ferro­
concrete jointing box constructed at this latter 

point embraces both ducts and steel pipes. The 
concreted pipe gives additional strength to the 
kerb and any future subsidence affecting the 
cables in this length will be visible. New cables 
of similar type to the old were drawn into the 
steel pipes. 

The question of interference with the import­
ant Continental ser\'ices during the diversion 
work arose, and instructions were given to carry 
out the diversions over the \Vhitsun holiday 
period. The repair work was rather compli­
cated. 

Cable ( 1) was split into 5 stubs at the L.C. 
manhole. All stubs were much displaced and, 
in addition, Cable (2) pressed hard against them 
under heavy strain. 40 pairs of cable (1) were 
working through the manhole and the remaining 
wo pairs in the aerial cable. A balanced joint 
also existed 30 yds. from the manhole under the 
new pipe line and in the abandoned length. In 
addition, it was demanded that no disturbance 
must arise on working circuits. 

The scheme adopted was as follows : -

( 1) A speaker circuit was provided between 
the scene of operations and Canterbury Repeater 
Station. 

(2) It was decided to save the L.C. �tub 
connecting cables. This necessitated making a 
joint close to the pothead in a very difficult 
position. It was also decided not to rebalance 
the section. 

F1G. 2.-Ilouc11ToN H11.r.. STATE OF DucTs ABOL'T 

io YA1ms FIWM MANllULI::. 
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FIG. J.-UOUGllTON HILL. DUCTS NEXT TO MANHOLE 

AT BOTTOM OF HILL. 

(3) The cable pairs were divided into groups 
to suit working conditions. Unfortunately, 
these groups did not correspond with loading 
coil stubs nor with the normal order of jointing 
in a cable of this type. The circuit.;; working in 
a group \\ere temporarily transferred to other 
groups. The wires thrown spare were tapped 
out and n umbered at the Canterbury end of the 
fault." section and connected to corresponding 
pairs in the new section of cable, but at the L.C. 
manhole c rosses had lo be made equiYalent to 
those existing in the standard joint cut uut. Thi.;; 
complicated matters considerably. 

(4) On completion of one group t he work­
ing circuits were transferred and successh·e 
groups dealt "ith in a similar manner. Close 
co-ope ratio n bet \Yeen the London Trunk Ex­
change and Can t erbury Repeater Station and the 
staff at Boughton Hill was maintained through­

out and each circuit tran.;ferred to the repaired 
cable was thoroughly tested by London before 
acceptance. The fact that the work was carried 
out without a hitch and without causing a single 
interruption on a \vorking circuit reflects the 
greatest credit to the staff employed on the work. 

Cable (2) was dealt with in a more simple 
manner. The new length of cable was joined 
into the existing cable at each end of the new 
pipe line under the usual M.T. jointing condi­
tions. The lengths thu.:; jointed were numbered 
out at each of the aerial cable ends. Diversions 

were effected at the latter points in conjunction 
with Canterbury Repeater Station. 

The abandoned cables from the manhole to 
the first joint 30 yds. away have been securely 
clamped at each end by special fittings to retain 
the .,;trains taken before the diversions to the 
new cables, so as to reduce the risk uf any 
furthe r subsidence due to the remoYal uf any 
support given by the cable. 

The photographs show a general view of the 
hill, the condition of the subsided duct line and 
a distorted kerb further up the hill on the oppo­
site side. On thi.,; side of the hill it "·ill be 
necessary to make good, eYentually, a composite 
cable, which is at present interrupted by an 
<fferhead cable. In this case a 3lin. C.l. pipe 
is involved. A number of subsidences have 
taken place on this side of the hill in reL·ent 
years, and the exact position and condition of 
the pipe have yet lo be determined. 

H.R.J.D. 

FIG. 4.-BOUGllTO)I HILL. Vmw SHOWING DISTORTION 

OF KERB LINE. 
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AN IMPROVED LIGHTNING PROTECTOR. 

T

HE standard carbon lightning protector, 
consisting of two grooved rectangular 
carbon blocks with a mica separator, so 

extensively used on telephone circuits, has 
proved in service a very efficient unit in protect­
ing the apparatus from damage but it has several 
very troublesome defects. Unless the spring 
clips grip the protector, the mica has a tendency 
to slip, resulting in a contact between the line 
and earth carbons. The line carbon has a 

recess 2 to 3 mils deep ground out of the carbon 
block, which has the effect of removing the hard 
natural skin on the carbon, leaving a more or 
less loose surface which is readily disintegrated 
bv line discharges during thundery weather and 
r�sulting in intermittent earths and loss of 
insulation. 

Steps formed 
w1t)J an approved 
insulatin9 varnish to 

a d€_?lh or 0·002"ra;1rox) 

J-1.-+--'-1 -r./ � 
/6 

___ _j_ 
N<i!JZ. 

THE l\;Ew Two-lJ1<n l'ROTECToR. 

I 

I 
I 

I 

The faults due to these defects are easily 
remedied at the exchange end, but in the case of 
out stations considerable travelling time is 
incurred. 

The grinding of so small an amount as 2 to 3 
mils in the line carbon is a difficult operation 
and in consequence the manufacturing toler­
ances lrnve had to be increased, thereby reducing 
the efficiency of the pro! ector. 

The necessity for removing the defects men­

tioned above has received attention for some 

time, but as the number of protectors of this 
type in use runs into millions, it was essential 
that any new type should be subjected to 
exhaustive test and prolonged trial in service 
before adoption. 

A new two-unit protector, interchangeable 
with the three-unit protector, has been devised 
which overcomes the objections detailed and has 
been standardised by the Department. The t\\"O 
carbon units will be known as Carbons, Protec­
tor, No. 12 (a plain carbon) and No. 13 (a 
chamfered carbon). 

In the new protector the active surfaces of 
both carbons are flat and are first sprayed with a 
varnish of collodion base containing sufficient 
fusible gum to cause fusion on sparking, but the 
amount is not sufficient to affect the puncturing 
voltage. The effect of this coating is to make 
the active surface self-sealing, preventing or at 
any rate sealing any disintegrated carbon dust 
produced in the manufacture. 

Instead of a mica separator, the portion of the 
active surfaces of the carbon blocks are coated 
at each end with a thin layer of varnish of a 
cellulose acetate base possessing a high electrical 
insulation when dry. The varnish dries nail­
hard and is non-hygroscopic. The two blocks 
are tested to discharge at 500 to 750 volts D.C. 
and must test " Infinity " with a 250 volt D.C. 
megger. The varnish must show no indication 
of softening or sticking after heating to a 
temperature of 2 r2°F. for one hour. It will be 
seen that the number of units has been reduced 
from three to two and the efficiency of the 
protector increased. 

The protector has received a thorough trial 
in the British Islands, and favourable reports 
have been received from the Telephone Author­
ities of a number of tropical countries, particu­
larlv where severe thunderstorms are experienced 
in ,combination with very humid atmospheric 
conditions. 

The new potector \Vas devised by the P .0. 
Engineering Department and has been 
developed on a manufacturing basis by Messrs. 
Ericsson Telephones, Ltd., Beeston, Notts. 

F. McC. 



Frequencies in 
Kilocycles per 
secon<l (Kc/s) 

I0--100 
100-IIO 

110-125 
125-1501 

160--194 

ALLOCATION OF WAVE 
WASHINGTON 

Approximate 
wavelengths in 

1 metres. 

13��0--3,000 
1 3,000--2,725 

' .I 2,725-2,400 
2 ,400--2,OOO1 

I 
12,000-1,875 

I 

l ,875-1 ,550 

Services. 

1 -----
Fixe<l services. 

I Fixe<l serdces aml mobile 
I 
I 

II 

services. 
:\fobilc services. 
'\Iaritimc mobile s"n·iccs 

open to public corre­

spondence exclusively. 
:\Iobile services. 
(a) Broadcasting. 
(b) Fixed services. 
(c) Mobile services. 
The conditions for use of 

this band are subject to 
the following regional 
arrangements :-

All regions \\·here· 
broadcasting stations I ·§ 
now ex is t  working on 2 
frequencies below ,- � 
300 Kc /s (:tbm·c ,� 
1,000 m.) � 

-

Other I Fixed sen·ices. 
regions l Mobile services. 
Regional arrangements 

will respect the rights 
of other regions in this 
hand. 

(a) Mobile services. 
(b) Fixed services. 
(c) Broadcasting. 
The conditions for use of 

this ban<l arc subject to 
the following regional 
arrangements :-
(a) Air mobile servicr·s 

exclusively. 
(b) Air fixed service' 

exclusively. 

� vices not open to 

I
I (c) Within the band 

� 250-285 Kc/s (1200-21 rn50 m). Fixed ser-

public correspondence 
(d) Brondcasting within 

the ban<l 194-22., 
Kc/ s

_j_I�50-131:()__m). 
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BANDS ACCORDING 
CONVENTION. 

TO 

Frequencies in 
Kilocycles pPr 
second (Kc/s) 

285---315 
315-3502 
350--360 

390-460 
460-485 

550-1,3001 
1,300-1,500 

1,715-2,000 

2,000-2,250 

2,250-2,750 
2, 750--2 ,850 
2,850-3,500 

Approximate 
wm-ckngths in 

rnctres. 

I ,050----950 
950----850� 
850--830 

770-650 
650-620 

620-5803 

545-230·1 
230--200 

150-133 

133-!09 
109-!05 
105-85 

S«rvices. 

{ (a ) Mobile services ex­g cept. commercial shit

_

' 
''°1J stations. 

, 2 (r) Air fixed servic,·s 
l .__ exclusively. 
-5 (c) Fixe<l serv�ces not 
C open to public corre­

pondencc. 
Radio beacons. 
Air services exclusively. 
:\lobile servicf's not open 

to public co-rrespon-
ck·nce. 

111) Direction Fin_<ling. 
(b) Mobile services on 

condition that they do 
not interfere with 
dirl'l'tion finding. 

:Vlobile services. 
'.Iobile services (except 

damped waves and 
radio telephony). 

:\lobilc services (distress, 
calling, etc.). 

Mobile services not open 
to public correspon­
dence (except <lamped 
waves and radio tele­
phony). 

Broadcasting. 
(a) Broadcasting. 
(b) Maritime mobile ser­

vic;s, \\·ave of 1 ,365 
Kc,, s (220 m.) exclusively 

Mobile services. 
Mobile services. 
Fixed services. 
Amateurs. 
:V!obile services and Jiwd 

scn·ices. 
:\Iobile services. 
Fixed services. 
Mobile services and fo,.cl 

services. 
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Frequencies in 
Kilocycles per 
second (Kc/s) 

5,500-5,700 
5,700--6,000 
6,ooo--6, 150 
6, 150-6,675 
6,675--7,000 
7 ,000----7,JOO 
7,300-8,200 
8,200--8,550 
8._s50-8,9oo 

8,900-9,500 
9,500--9,600 
9,600-1 !,OOO 

n,000--11,400 
I 1,400--I 11/00 
I 1,700-11,900 
I I,900-IZ,JOO 
12,300-12,825 
12,825-IJ,JSO 

13,350-14,000 
14,000-14,400 
14,400--15,100 
15, IOO-I5,350 
15,JS0-16,400 
16,400-17, 100 
17,100-1·7,750 

I 
Approximate 

I wavelengths in Services. !- n:i_:_t
_
res. _ ___ _

_
! _ ____

_ 
_ __

__
_

__ _ 

8----:J /:J 

54-52.7 
52.7-50 

50-48.8 
48.8-45 

45-42.8 
42.8-41 

41-36.6 
36.6-35.1 
35.1-33.7 

33.7-31.6 
31.6-3 I.2 
31.2-27.3 
�7.3-26.3 
26.3-25.G 
25.6-25.2 
25.2-24.4 
24-4-23.4 
23.4-22.4 

22-4--2 I -4 
2 1.4--20.8 
20.8-19.85 

19.85-19.55 
19.55-18.3 

18.3-17.5 
17.5--16.q 

f 
l 

Mobile services. 
Fixed services. 
Amateurs. 
Mobile services and fix<'d 

services. 
Mobile sen·ices. 
Fixed services. 
Broadcasting. 
J\Iobilc sen·iccs. 
Fixed serdc6. 
Amateurs. 
Fixed services. 
Mobile services. 
Mobile services and fixf'd 

services. 
Fixed services. 
Broadcasting. 
Fixed services. 
Mobile services. 
Fixed sen·ices. 
Broadcasting. 
Fixed services. 
J\Iohilc services. 
Mobile services and fixrcl 

.-:erYices. 
Fixed services. 
Amateurs. 
Fixed services. 
Broadrnsting. 
Fixed services. 
'.\Iobile services. 
Mobile scn·ices and fixed 

services. 

Frequencies in 

I 
Approximate 

I Kilccycles per wavelengths in 
second (Kc/s) I metres. 

17,750--17,800 
17,800-21,450 
2 I ,4,)0--2 I ,550 
2 r,550-22,JOO 
22,300--23,000 

23,000-28,000 
28,000-30,000 
30,000-56,000 
56,000-·60,ooo 

Above 60,000 

16.9-16.85 
16.85-14 

14-13.q 
13.9-13.45 

13.45-13. I 

13.1-10.7 
J0.7-10 
JO -5.35 
5.3_:;-5 

Below 5 

Services. 

Broadcasting. 
Fixed services. 
Broadcasting. 
Mobile services. 
Mobile sen·ices and fixer! 

services. 
Not reserved. 
Amateurs & experiment". 
Not reserved. 
Amateurs & experiments. 
Not reserved. 

1 The wave of 143 Kc/s (2, wo m. ) is the calling wave for 
mobile stations using long continuous wan's. 

The wave of 333 Kc/s (900 m.) is the international calling 
\vave for air services. 

3 The wnve of 500 Kc/s (600 m.) is the international calling 
and distress wm·e. It may be used for cth:·r purposes on 
condition that such use does not intedcrc with calls anJ 
dis't ress signals. 

1 :\lohile cen·iccs may U'e the band 5.io lo 1,300 Kc/s (54_:;-
230 111.) on condition that such u··e does not interfere 
with the srrvicrs of a country which u0es ·th;s band 
r·xclusi\"f•ly for broadcasting. 

Nurn.-Il is recognised that short waves (frequencies 
from b,ooo to 23,000 Kc/s approximately-wavelcng,ths from 
50 to 13 m. approximately) are very efficient for long distance 
c01n1nunic:itions. It is rf'c1on11nendcd that as a general ru\� 
·this band of waves should be rescn·ed for that purpo e in 
scrdces between fixed points. 

WIRELESS ECHOES OF LONG DELAY. 
,\. ] . GILL, B.Sc., .\I.I. E.E., .\l.l.R.E. 

S
Ol\IE of the most interesting phenomena 

in connexion \\·itli the propagation of 
short-\YaYe radio signals are the echo 

effects. These are of t \\o distinct kinds, the first 
of \Yhich m;l\- be termed rorrnal echoes and the 
second " long delay " echoes. The first or 
normal echoes are due to the passage of the 
"·ave round the world one or more times, and 
have usually been obserYed \\ith stations using 
directional transmission. ,\s a result the recep­
tion of a signal by a receiving station is followed 
bv the reception of a number of more or less 
\\:eaker signals at definite time intervals after the 
main signal. If the transmission conditions are 
suitable, these echo sig·nals may be sufficiently 
powerful to interfere with reception and cause 
jamming. Sometimes, conditions are favour­
able for transmission round the world in both 
directions along the great circle containing the 

transmitting and recel\-mg stations. In these 
circumstances t \ro series of echoes can occur, one 
series propagated in une direction round the 
world and the other series in the opposite direc­
tion. If \\·e call the time of transmission between 
the transmitting station and the receiving station 
t, by the shortest normal path, and 12 by the 
opposite path, then t, + 12 ,,ill be the time of 
transmission round the \Yorld and will he about 
I /7 second. Tlw main signal will then be 
received in a time I, by the positiYe direction, 
while the first echo will appear at a time t2 by 
the negative direction. A second echo will 
appear in a time 211 + /2 in the positive direction, 
\Yhile a third echo will appear in a time I, + 2/2 

in the negative direction, and so on. 
The production of one or more of these echoes 

has been reported at different times bv a number 
of observers and their appearance i� explained 
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by the favourable conditions for transmission at 
the time of their appearance. 

The second class of echo, the long delay type, 
is of much rarer occurrence and up to the present 
has onlv been obsen-ed from the omnidirectional 
Dutch Station P .C.J .] . (Hilversum) working on 
3 r . ..J- metres. These echoes appear several 
seconds, and sometimes minutes after the main 
or direct signal. 

They were observed first in September, r 927, 
by l\1r. Jorgen Hals at Oslo. Hals observed a 
normal echo at r f7 sec. after the signal and an 
abnormal echo of about r / roth or r / 2oth the 
strength of the other at a time interval of about 
3 seconds. Later, these echoes were observed 
simultaneously at Oslo and at two stations at 
Eindhoven, Holland. The echoes then appeared 
at time intervals of as much as 30 seconds after 
the signal. 

In February, HJ2(), �lr. Hals observed echoes 
having a retardation of as much as ..J- minutes 
20 seconds; this corresponds to a transmission 
path of 52,000,000 miles. 

Various explanations have been offered as to 
the cause of these echoes. Some, as for example, 
Stormer, Pedersen, and \\'agncr assume the 
echoes to be due to the \vaves being reflected 
from or propag·ated along· bands of electrons 
distributed in the interplanetary space. Others, 
for example, Van de Pol, "\ppleton and Von 
Ardenne have suggested that the echoes ma:- be 
due to particular conditions existing along the 
paths of the rays in or bounded by the ionised 
part of the earth's atmosphere. 

Ardenne suggests that the rays travel round 
the world a large number of times at the normal 
velocity before descending. This invokes the 
assumption that the attenuation of their path is 
almost zero. Appleton and Van der Pol on the 
other hand suggest that the delay may be due 
to the group velocities of the waves being very 
small under certain conditions of ionisation of 
the medium. 

Dr. P. 0. Pedersen has now written in English 
a monograph on the subject of these echoes in 
\vhich he examines mathematically- the possibility 
of the echoes being due to slow rate of propaga­
tion in the vicinit v of the earth.* He shows that 

* " lVireless Echoes of Loll;; 
P. 0. Pedersen; Copenhagen. 
Host & Son. Kr. 2.40. 

Delay." By 
Andr. Fred. 

radio waves are propagated in an atmosphere 
consisting solely of electrons, without suffering 
any loss, but that such an atmosphere could not 
exist without the presence of positive ions. In 
these circumstances, the radio waves in conse­
quence of the collisions between the electrons and 
the necessarily existing positive ions would be so 
greatly attenuated that the long delay echoes can­
not have travelled a considerable part of the time 
in such an atmosphere. He then examines the 
possibility of the waves being reflected from 
ionised bands out in space. He shows that 
waves longer than 70 metres can neither pene­
trate out into space nor from outside penetrate 
the upper ionised layer and come down to earth. 
He also shO\vs that the most favourable wave­
length for such penetration will be somewhere 
about 30 metres. 

His final conclusions are that: -

( r ) Echoes delayed more than ro seconds 
cannot be due to propagation entirely 
within the earth's atmosphere nor out­
side this in a medium so densely 
crowded with electrons that the group 
velocitv of the waves is decreased to 
small values. 

(2) Echoes delayed up to 30 or 60 seconds 
are probably due to propagation along 
or reflections from " Stiirmer " bands 
of electrons "i thin the magnetic field 
of the earth. 

(3) Occasionally echoes may be obtained 
with such great delay that those bands 
of ions to which the echoes are due 
must be located at such great distances 
from the earth (more than, for example, 
25,000,000 miles) that they are outside 
the space in wh,ich the mag·netic field 
of the earth exerts any appreciable 
direct influence. 

Dr. Pedersen 's work is of great interest and 
importance on the subject of these long delay 
echoes and should be consulted by all dealing 
with the subject. 

:\ point of interest in obsen·ations of these 
echoes is that the echo always has exactly the 
same wave-length as the signal. This suggests 
that the reflections occur at a surface which has 
no velocity relative to the earth otherwise a 

Doppler effect would be introduced, causing a 

change in wave-length. 
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W

E have tu thank the Superintending 
Eng·ineers of the Districts and their 
staffs for the hearty wav in which they . � �- ., 

liave responded to our request for particulars 
of difficult and interesting \rnrks carried out in 
their districts. Several articles of this nature 
appear in the present issue, but it is regretted 
that owing to lack of space some of the material 
has had to bt> carried forward. This position 
will soon straighten itself out and \\e trust to be 
able to continue as a feature of this journal to 
publish details of constructional and mainten­
ance operations carried uut under abnormal 
conditions. 

Part 1 of the current volume is now out of 
print, but most back numlwrs are available and 
can be had on application to the Managing 
Editor. 

FARA.Di\ Y ELECTRO�L\GJ\"ETIC 
CE)JTEN :\RY. 

The arrangements initiated by the Royal 
Institution for the celebration of the Centenary 
of Faraday's discovery of electro-magnetic in­
duction have alreadv been announced. At the 
representative meeting held at the House of the 
Institution on February 5th, 1929, the formation 
of two committees was agreed to, and these com­
mittees are now at work. The first, consisting 
of representatives of the Royal Society, the 
British Association, and otlwr scientific societies, 
as well as the Royal Institution, is conct>rned 
with the purely scientific aspects of Faradav's 

work in relation to the proposed celebrations; 
the second committee, which has been called to­
gether by the Institution uf Electrical Engineers, 
consists of representatives of the principal 
organisations of those industries which have 
risen in the past hundred years upon the 
scientific foundation .of Faraday's discoveries, 
and is dealing with the industrial aspects of the 
celebrations. 

The two committees are working in close co­
operation; the preliminary discussions which 
have taken place indicate that the significance 
of the Centenary is very widely appreciated and 
that the celebrations are likelv to arouse world-

' 

wide interest and support. The dates have now 
been fixed, and the proceedings will commence 
in London on :\londay, September 2rst, I<)JI. 

Further, an intimation has been received from 
the British Association that their Centenary 
i\Ieeting will be held in London during the week 
commencing September 23rd, ICJJ r. These two 
Centenaries, with important electrical confer­
ences and other events which are to take place 
about the same time, will thus conjoin to make 
the year 1931 a memorable one in this and every 
country where the genius of Faraday has borne 
fruit. 

"\t the recent City and Guilds of London 
examination in Telegraphy, a candidate was un­
able to answer the citwstions and occupied him­
self by writing them out in full, and then gave a 
short essay on the constitution of the Govern-
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ment, terminating with the following confes­
sion:-

" I am writing all this nonsense as I am feel­
ing dull with this book and pen. This is the 
result of not preparing the subject as I am laden 
heavilv with work. \Vork alone does not matter 
but it .is the worries and troubles that make one 
mad. Many of us do not realise until we come 
to the examination hall the folly of our not 
preparing the subjects with due care and energy. 
For all rnv troubles I am a big fool. So dear 
examiner,. please forgive me for writing all this 
rubbish for I mean nothing after all. You need 
not go through this hook and unnecessarily 
waste your very precious time. Just put a big 
" 0 " and finish off vour dutv and I shall be 
quite satisfied." 

. . 

The foregoing may be of use not only to future 
examinees but also to some of the teachers. 

THE ExA:\lI:\TER. 

:\IEMORIAL PANELS TO THE L,\TE MR. 

V'/. E. T\\'ELLS. 
Close upon one hundred persons \vere present 

at a simple yet impressin• ceremony at the Holy 
Trinitv Parish Church, :\1erton Road, on 
\Vedn'esday evening, when two panels in the 
chancel \Vere dedicated by the Vicar (the Rev. 
Alfred Thompson) to the memory of the late 
:\I r. \Valter Edgar Twells, for many years con­
nected with the church and for several years 
people's warden, as well as superintendent of the 
Sundav School. The dedicatory tablet bears . . 

the following inscription: " To the dear memory 
of \Valter Edgar Twells, born 27th February, 
1873; died 2rst April, 1()28. Some time a 
warden in this Church.'' On the other tablet is 
a biblical quotation. 

lVimbledon Borough Ne'ws, 2r.6.29. 

· The General Electric Co. (Peel Conner Tele­
phone \Vorks) has received an order for a further 
roo Rural Automatic Exchange Units. This 
firm supplied the first rno of these units, which 
are now almost all installed and working, and 
co-operated with the Department in the develop­
ment of the apparatus known as " Unit Auto 
No. 5." 

A description of this unit, together with 

photographs, appeared in the July issue of the 
Journal. 

:\Jr. \V. H. Peak, O.B.E., has recently re­
signed his position as i\I anaging Director of 
The Relay Automatic Telephone Company Ltd., 
and he is succeeded by ;\Iajor \\'. Burningham 
\Vhite and :\Ir. B. B. Johnson as Joint General 
.:\Ianagers. :\fr. Johnson has been Chief Engi­
neer of this Company for many years, and :Major 
Burningham \Vhite, who created the Sales 
Organisation, was Gt>neral SalPs :\Ianager. 

The Telegraph and Telephone .Age of July 
rst, 1029, announces the immediate establish­
ment of a radio-telPgraph system SPrving four­
teen strategic cities in the linited States, by the 
Radio Corporation of America Communications, 
Inc. The stations will be at New York, 
Chicago, San Francisro, Los Angeles, Seattle, 
Denver, New Orleans, Kansa>'> City, Detroit, 
Cincinatti, Cleveland, St. Louis, Boston, and 
\\'ash ington. It is hoped to extend the s:·stem 
to a total of 29 cities. The establishment of the 
new service will give the inland cities dirt'Ct 
connection with the wireless network radiating 
from New York and San Francisco to 22 foreign 
countries. Three million dollars hm·e been s\'t 

aside for the initial expenditure. 

C\N,\DL\:\1 N.\TION.\L TELECRAPHS 

'L\KES O\'ER LAl'\D LI�ES OF \VES­
TER N l' N l 0 >.' I N :\ L \ R l TI '.\I E PR 0-

V INCE S. 

Commencing with Jui_\· rst thP Canadian 
:\'ational Teleg-raphs acquired and now operate 
the land mileage of the \\'estern Union Tele­
graph Company in the i\Iaritime Provinces of 
Canada, it is announced by \V. D. Robb, Vice­
President in Charge of Telegraph and Tele­
phone services of the Canadian National Rail­
ways. Before this purchase the Canadian 
National Telegraphs had r 53,066 miles of wire 
in service and operatf'd 1 ,<J43 telegraph offices 
\vithin the Dominion. The acquisition of the 
\Vestern Un ion property in Canada adds to this 
6,670 miles of wire and 188 offices, giving a total 
of 159,736 physical miles of wire under opera-
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tion, and 2, 131 offices. In addition to this 
physical mileage of wire, the Canadian National 
System has its carrier-current channels across 
the Dominion, on which twelve channels can 
operate at the same time in each direction, thus 
obviating the necessity for thousands of miles 
of individual mileage of wires. Up to the time 
of closing this ne\Y deal the commercial tele­
graph business on the lines of the former Inter­
colonial Railways had been operated by the 
\Vestern Union Telegraph Company. The 
purchase of their property, !\Jr. Robb stated, 
gives to Canadian >J ational Telegraphs complete 
control of all commercial telegraph facilities on 
the lines of the Canadian Xational System from 
Nova Scotia to British Columbia, and thus 
finally rounds nut a complete transcontinental 
system. A few of the principal cities which will 
now be served by Canadian National facilities 
direct are Halifax, Sydney, New Glasgow, 
Truro and Yarmouth in Nova Scotia, Saint John 
and Yloncton in New Brunswick, and Charlotte­
town, Prince Edward Island.-Telegraph and 
Telephone Age. 

CANADIAN \VIRELESS INDUSTRIES. 
According to a preliminary statement issued 

by the Dominion Bureau of Statistics at Ottawa, 
the production of complete radio sets, parts and 
batteries in Canada during 1q28, reach a value 
of $ 12,768,024, or 45 per cent. above the total 
of $8,789, I/I reported for H)2/. 

In 1928 an output of radio sets or parts \vas 
reported by 45 different firms of which 39 were 
in the electrical supplies industry, 5 in the musi­
cal instruments industrv and 1 in the furniture 
industry. This survey, however, does not in­
clude the great number of small custom workers 
who assemble or build to order, only those 
classed as manufacturers have been included. 
Complete sets were made in 14 different plants 
and the output numbered 81 ,032 sets worth 
$/,486,127, as compared with the corresponding 
total of 47,500 sets worth $31748,622 in 1927. 

Vacuum valves were manufactured in 4 different 
factories; the number made was 1,556,q17 and 

the value was $2,043,473. Batteries, storage 
and dry cell, said to he manufactured for radio 
purposes, were produced in 16 establishments 
and the value totalled $21456,065 as against 
$2,572,993 for 1927. Battery eliminators were 
reported by 7 concerns and the output amounted 
to 3,219 worth $71,541. Other lines of produc­
tion included transmitters, transformers, loud 
speakers, panels, condensers and other miscel­
laneous parts. 

As reported to the Bureau by Mr. Lynn \V. 
Meekins, United States Trade Commissioner at 
Ottawa, the exports to Canada of radio sets and 
parts from the CnitPd States during the Calen­
dar year 1<)28, had a value of $s,264,642 and 
included the following items :-radio trans­
mitting sets and parts, $255,434; radio receiving 
sets, $21449,666; radio tubes, $173,843; receiv­
ing set components, $ 1 ,280,602; receiving set 
accessories, $1,10 5,097. 

Radio licenses are issued by thP Department 
of :\Iarine and Fisheries. During the fiscal year 
ended ,\larch 31st, IC)2C), licenses were issued to 
2c)6,756 persons including 472 to the blind, as 
corn pared wi I h 268,055 licenses issued in the 
preceding fiscal year. Ontario led all Provinces 
with a total of 144,842 and Quebec was next with 
49,812. Registrations in the other Provinces in 
order were as follows : -Saskatchewan, 27 ,386; 

British Columbia, 23,480; ,\Ianitoba, 20,496; 

Alberta, 14,q73; Nova Scotia, 8,61 l; New 
Brunswick, 6,28t); Prince Edward Island, 756 

and the Xorthwest TPrritorics, 111. 

Transmitting licenses \Yere issued to 1, 146 

stations during tlw fiscal year, the following 
classes being included :-private commercial 
broadcasting; amateur broadcasting; limited 
coast; public commercial; experimental; private 
commercial; training school; amateur expen­
mental; aircraft and ship. 

\Ve have been reqtwsted by the Relay Auto­
matic Telephone Company to give notice to the 
effect that their telephone number at :Marconi 
House, Strand, \,V.C.2, has been changed to 
" Temple Bar 1117 ." 
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HEADQUARTERS NOTES. 

EXCHANGE DEVELOP.:\IENTS. 

The following works have been completed:-

Exchange. 

Aldridge 
Archway 
Beckenham 
Bloxwich ... 
Colchester 
Edgeware 
l\1aida Vale 
Reliance ... 
Walsall 
Epsom (Ad,·ance) 
Kirkcaldy 
Bramhall 
Canford Cliffs 
Parkslone 
South borne 
Derby 
Greenwich 
\Vednesbury 
Cheshire Sanatorium 
East London Rubber Co. 
Hazell \Vatson & Viney 
Kent Educn. CommiNee 
London Express 
.\!idland Bank, Ltd . .. . 
Synthetic Ammonia .. . 
Stalybridge Corpn. 
Tanganyika Concessions 
United Glass Bottles ... 
Yarmouth Corporation 

1 Type. 
!--

New Auto. 

Auto
' '

Extn. 

I " New Manual 

i 
" 

! Manu�I Extn I 

.. I 
r.A'.s.x. , 

of Lines. 

135 
3200 
3000 

230 
1140 
1300 
7500 
2700 
1740 
300 
540 

1040 
820 

1,)80 
1880 
rn6o 
1080 

440 
20 
50 
30 
30 
40 

670 
100 

30 
20 
30 
30 

Orders have lwen placed for the following 
works:-

Exchange. 

Ashton,on-Ribble 
Blackpool (North) 
Blackpool (South) 
Fulwood 
Gran ton . . . 
Gulliver . .. 
Leyland .. . 
Portobello 
Preston ... 
Castleton 
Cowley 
Headington 
Southampton 
Whitworth 
Bascombe 
Dorchester 
Farnborough 
Lough ton 
E'astbourne 
Ramsgate 
Cerebos SaJ.t Co. 
Che'.tenham Corpornt:on 
Co-op. Wholesale 
Hazell \Vatson & Viney 
Hunt & \Vinterbottom 
Hyde Co-op. Society . . . 
International Paint Co. 
Shaw & Co. 
United Glass Bottle Co. 

-1 Type. 
New Auto. 

" 

: 1\uto Extn. 

' " 
i C'\e\\' J\!anual 

" 
.\lanual Extn 

.. 
P.A.B.X. 

Na. of Lines. 

540 
790 

1745 
560 

1220 
4370 

420 
690 

3790 
100 
200 
200 
410 
100 

2300 
540 
780 

1012 
2120 

440 
30 
30 
70 
30 
20 
20 
30 
30 
30 

MR. A. L. DE LATTRE, l.S.O., M.I.E.E. 

l\IR. A. L. DE LATTRE entered the service at 
Birmingham in July, 1886, and was transferred 
to the Superintending Engineer's Office in Sep­
tember, 1891. Two years later he was promoted 
to Headquarters, \vhere he immediately look up 
the duty of personal secretary to Sir John Gavev. 
He was closely associated with the work of 
valuing the Trunk Line Plant of the National 
Telephone Co. and later, prior to the complete 
transfer of the Company's undertaking lo the 
State on 1st January, I<)l2, he was responsible 
for the labours of over 200 officers who were 

engaged for nearly two years in making an in­
ventory of the plant. He had thus obtained an 
intimate knowledge of the Trunk system, in the 
development of which he has always taken the 

·keenest interest. .:\Ir. De Lattre 1rns appointed 
Technical Officer in 1898, and in 1903 he was 
sent to Leeds as ,\ssistant Superintending En­
gineer, where he introduced the Unit i\fainten­
ance Cost system and reYised the Construction 
costing methods. i\I uch uspfu] information was 
obtained by these returns which prm·ed of great 
value during the ,\rbitration Court proceedings 
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M11. .\. L. DE LATTllE. 

in HJI2. After less than four years at Leeds, 
.\[r. De Lattre returned to Headquarters to take 
charge of the Surwy Section and later the Main 
and Local Lines Section. During the \Var his 
staff was seriously depleted, hut the work of the 
provision of emerg«"ncy lint's and the operations 
of the submarine cable fleet, which at one time 
included six yessels, was t•rierget ica 11 y carried 
out, and aft(•r the Armistice the extensive line 
construction programme was pushed through 
unclpr his Pnthusiastic supervision, 

In H)2I .\[r. De Lattrt> succPeded Mr. A. J . 
Stubbs as .\ssistant Engineer-in-Chief, and in 
this year's Honours List he rect>ived the honour 
of the Imperial Sen·ict> Order. 

!\rrangt>ments have been madt> for the prt>­
sentation to .\fr. De Lattre of a souvenir, but a 
elate had not been fixed at the time of going to 
press and an acoount of the proceedings must 
I herefore be deferred. 

\Ve wish .\lr. De Lattre good health and many 
\"Pars of happint>ss in his rt>tirement. 
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MAJOR H. BROWN, 0.8.E., M.l.E.E. 

M.IJOR H. BROWN. 

!\L\jOR BROWN succ<'Pded Mr. De Lattre as 
Assistant EnginPPr-in-Chief as from the 1st 
September, 1929. So far as most of our readers 
are concerned l\Iajor Brown m·eds little in the 
way of introduction. .\ hrief outline· of his 
offi

.
cial and militan· carPPr was gin·n in the July, 

1<)28, issue of this
.
J ournal on t iw occasion of his 

promotion to Superintt>n<ling Engineer as from 
1st June, H)28. He was at that time engaged, 
in conjunction with an Accounting Officer, on 
the spPr.ial work of invest igating methods and 
costs of construction in this country and he has 
continued on this work ever since. These duties 
have broug·ht him in tu personal touch with a very 

VOL. XXll. 

large number of en gint>ering officers of all grades. 
During last autumn, l\fajor Brown paid an 

official visit to the United States of America for 
the purpose of exam ining the organisation and 
methods of constru ction and maintenance fol­
lowed in that country by leading Telephone and 
Telegraph Administrations. In the General 
Order announcing l\Iajor Brown's promotion, it 
is stated that he will act primarily as an efficiency 
engineer in charge of works organisation, output 
and costs. He will, therefore, continue to be 
actively associated with the lines of investigation 
which have kept him so husily occupied during 
the past few years. 

R 
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MR. E. J. Iv1soN, 

Bv the retirement of Mr. E. J. Ivison on 
March 31st last, the Engineer-in-Chief's Office 
lost one of its most popu lar and able Staff En­
gineers. 

He was born on December 15th, 1868, and 
entered the C.T.O. on 6th February, 1886. 
Here he stayed until November 4th, 1892, when 
he resigned from the service to take up an 
unestablished position in the Electric Light 
Branch at Mount Pleasant. His outstanding 
abilities were very soon recognised, for on the 
2oth August, 1894, he was appointed a Sub­
Engineer at Holloway Factory and three years 
later he was selected for the vacant Sectional 
Engineer's position at Northampton. On the 
5th November, 1901, he was appointed 1st Class 

Engineer in charge of the Victoria Section, in 
connection with the introduction of manual 
common battery working in London. He was 
transferred to the staff of the Telephone Section 
in the Engineer-in-Chief's Office on the r 1th 
January, 1907, and from that time, until his 
appointment as Staff EnginePr in charge of that 
Section on 1st August, 1921, he ably filled the 
post of Assistant Staff Engineer under his three 
predecessors, l\Iessrs. \V. Brown, A. \V. Martin 
and W. M. France. 

It can therefore be truly said that, during the 
whole of his career, he has been very closely 
connected with every phase of telephone develop­
ment. 

The presentation of a silver tea and coffee 
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service and autograph album took place in the 
Deputation Room, G.P.O. (North), and it is a 
rare occasion for such 'a large gathering to 
assemble and for such a pleasant and breezy 
atmosphere to prevail throughout the whole of 
the proceedings. 

Col. Sir Thomas Purves, in making the pre­
sentation, said: 

" The gap Mr. Ivison leaves behind him is a 
big and conspicuous one and one that causes a 
good deal of repercussion and reverberation. It 
is no disparagement to his able successor to sav 
that he leaves a vacant place that will be very 
difficult to fill; he has been one of the Nestors of 
the Engineering Department, and his ability and 
his work have won him the respect of everyone 
of us. His character has won our very real and 
true affection. Never, in the course of the very 
many years I have known him, have I heard any­
body say a disparaging or an unkindly thing 
about him, which I think is a very grPat thing 
indeed to be able to say about any man. 

" I have sometimes wished that it might be 
possible to take the brain of a man like Mr. 
lvison and transfer it ready stuffed with all kinds 
of wisdom and experience, most precious to the 
Department, to the head of some young strip­
ling, ready to get a supply of young blood and 
to go on evolving in harmonious development. 
But I have no doubt that Mr. Ivison's views as 
to \vhat he proposes to do with his brain are 
quite different ! " 

\Vords of affection, appreciation and goodwill 
were also spoken by l\lessrs. De Lattre, Shaugh­
nessy, Medlyn, Bailey, Major Batchelor, Messrs. 
Hart, Hedley, Anson, Gibbon and ()'dell. 

Space is not available for the whole of Mr. 
Ivison's lengthy and witty reply, but the follow­
ing extracts demand reproduction : -

" \Vith regard to all the kind words you have 
said to me to-day, I do not know how- I am to 
reply. It has occurred to me that, possibly, if 
some of those kind words were said to a man 
when he was half way through-say about 40 
years of age-whether they would make anv 
difference to his career and ;vould egg him on t� 
greater things. But the experience of my early 
days rather tends to show that it would not be 
the right thing to do. \Vhen I went out (after 
Mr. Shaughnessy's experience) as a Sectional 
Engineer, at the salary of £150 a year-I had a 
very enjoyable time-I took out, amongst other 

things, a very heavy gang of men in charge of 
a foreman, who was a bit of a martinet, and the 
S.E. of the district went out with me on one 
occasion to visit them. Mr. vVoods was the 
S.E., a very sincere man, and he told the fore­
man on this occasion that he thought a foreman, 
if he were any good at all, should encourage his 
men. I saw the foreman a few days later, and 
he seemed rather peeved about something. 
' \Vell,' he said, ' this is a fine thing. I have 
to say to those chaps ' Jack; you have done a 
good day's work to-day.' \Vell, he goes home 
to his missus and says ' I must have been a blank 
fool; I shan't work so hard to-morrow.' So, 
after all, the praise is perhaps best when one has 
finished. 

" I noticed in the paper the other day a revised 
version of the old joke which used to be built up 
round the P .0. Engineering Service, which I 
might repeat. Mr. Turner might like to have it 
filed in the Construction Section. The scene 
was an open manhole and a jointer's mate. An 
elderly and humble member of the Salvation 
Army, whose daily vocation seemed to be collect­
ing washing, went up (as a daily good deed) to 
the jointer. ' My boy; do you know where 
Satan is? ' ' No,' said the man; ' but I will 
ask my mate,' and he proceeded to do so as 
follows : ' Bill ; do you know where Satan is? 
There's a bloke here that's brought his dinner.' 

" As regards what Mr. Bailey said regarding 
one's future prospects, there was a little incident 
at the Holloway Factory, when Mr. Stubbs came 
to see us and brought with him a tall young 
man, whom he introduced as Mr. Purves. No­
body there seemed to know him, and Mr. Catley, 
our senior officer, took Mr. Stubbs aside and said 
' \\Tho is Mr. Purves? ' Stubbs, in his charac­
teristic way, said ' Not to know Purves is to 
argue oneself unknown.' That was a bit of 
persiflage. It must be a very insignificant 
person, at any rate, who has not heard of Col. 
Purves. I should like, it I may, at this juncture, 
to express my very sincere appreciation of the 
kind treatment he has always shown me and, I 
am perfectly certain, to the whole of his staff. I 
cannot let the occasion pass without saying 
that." 

Our many readers who have been privileged to 
know Mr. Ivison will wish to join us in wishing 
him many happy years and the best of good 
health in his retirement. 
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MI<. J. H. FOSSETT. 

THE retirement of :\Ir. J. H. Fossett on the 
3oth June last, on reaching the age limit, hreab 
another link with the pioneer days of electric 
lighting and power in the Post Office. Mr. 
Fossett entered the Service on the l6th Fehruary, 
1891, and was placed in charge of a shift in the 
old G.P.O. (E) Electric Light engine room; 
that this was no sinecure joh may be gathered 
from the fact that in those days one frequentlv 
worked in singlet and trousers in a temperature 
of rno°F. or morf', endeavouring· to maintain 
the supply of " juice " from the old two-pole 
dynamos which were prone to g·ive elaborate 
firework displays on the slightest provocation 
and from locomotive boilers which were apt to 
send over steam accompanied at times by 
quantities of water with dire results on the work­
ing of the Willans high-speed engines and, m­
cidentally, on the Shift Officer's temper. 

However, Mr. Fossett successfullv survived 
these hectic times, and, after spending four 
months in Edinburgh at the end of 1896 super­
vising the installation of E.L. in the Edinburgh 
G.P.O., was transferred to Cardiff at the end of 
1896 where he supervised the installation and 
setting to work of the steam electric lii:?:ht and 
pmver station at Cardiff H.P.O., bP,coming a 
Second Class Engineer in December, 18()i. 

After spending two years at Cardiff l\Ir. 
Fossett was transferred to the Engineer-in­
Chief's Office as Technical Officer in October, 
1898; working in this capacity with l\Ir. H. R. 

Kempe, and under the late :\Ir. JVI. F. Roberts 
he dealt with the whole of the elt>ctric light and 
power work, including pneumatics, \Yith con­
spicuous success at a time when there was vPry 
little past experience to go hy and when the 
various branches of power work were not so 
highly specialised as they are in these days. 

Mr. Fossett was createµ 2nd Class Staff En­
gineer in November, H)o4, and Asst. Super­
intending· Engineer in July, ICJ06, in which 
capacity he served in the Ireland, Scotland \VPst 
and Met. Power Districts and eventually re­
turned to the Engineer-in-Chief's Office in Sep­
tember, 1918, where he remained till the date of 
his retirement. 

During this latter period he was responsible 
for the introduction of automatic working on 
street pneumatic tubes and also for the desig·n 
and equipment of the automatic pneumatic tube 
centre at the \:Var Office. This installation, 
which necessitated a large amount of original 
work, was the first of its kind in this country and, 
as far as is known, in any other country, and 
hesides effecting some thousands of pounds 
annual saving resulted in a very much improved 
service to the telegraph offices in the neighbour­
hood. The working has been so satisfactory 
that it has been decided to adopt similar appar­
atus for the C.T.O. tube installation; other 
installations are also contemplated. 

A keen walker and outdoor enthusiast, Mr. 
Fossett should find no lack of congenial occu­
pation in his retirement and his friends will wish 
him many years of good health and happiness. 
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JlILEA(;E STATISTICS. 
During· the three months ended 3rst J[arch, 

192cJ, the following changes have occurred : -
Telegraphs.-:\ nett decrease in open wire of 

15 miles and a nt'tt increase uf 8r miles in under­
ground. 

Telephone Excha11;:es.-.\ nett increase 111 
upen wire of -P7 miles and a nett increase of 
19,247 miles in underground. 

Telephone ( Trunh ) .-.-\ nett decrease in open 
wire of 18 miles and a nett increase of 4,545 miles 
in underground. 

The total single wire mileages at tlw end of the 
period under review were : -

Teleg-raphs 26,2 r 5 miles. 
Telephone Exchanges 
Trunk 

2,517,225 
84,90-+ 

, , 

Spares r 20,637 
.\" um be r of Telephones. - The following 

figures show the changes in the number of ex­
change lines, extensions and stations during the 
three months ending and the tutals at 3oth hrne, 
1<)2<) :-

Exchange Lines 
Extensions 
Stations 

Increase. 

6,840 
6' <)2h 

I 2,306 

Total. 

370,066 
3 1 5,5 20 
623,89-+ 

TELEPHO'.'IE ExcH.\:\GE PROGRESS. 

;\'cw Automatic Exchangcs.-The fol!m,ing 
exchanges have been opened during the past 
three months:-

Exchange. 

Beckenham 
Reliance 
Maida Vale 
Edgware 
Fulham 
Metropolitan I 
National 
Mitcham 
Flaxman 
Hendon 

1 No. of eq11ipped' 1 lines. 

3,000 
2,700 
7,500 
!,JOO 
7,500 
9,500 
9,500 
1,480 

9,900 
4,200 

Ma1111facturer. 

Siemens. 
General Electric Cu. 
Siemens. 
General Electric Co. 
Standard T. and C. 
A.T.M. 
A.T.M. 
Siemens. 
General Electric Co. 
A.T.M. 

Two New JVlanual Exchanges have been 
opened, 'Viz. : - Emberbrook (Ferrv Road, 
Ditton) on the 31st July. Equipped for 1 ,660 
lines. 

Stanmore C.B. Nu. r on the 18th September. 
Equipped for 800 lines. 

Exchange Transfer (Manual). --- Chancery 
Jlanual Exchange was transferred from 55, High 
Holborn, to 329, High Holborn, on the 27th 
July. 1,279 Subscribers and their associated 
J unctiuns were affected. The " Chancery " and 
"Terminus" subscribers are now accommodated 
on manual equipment made spare by 1 he open­
ing of Holborn Automatic Exchange. 

Exchmi!(e Extension .-The capacity of the 
Greenwich Exchange has been extended by 
r , 200 equipments. 

C.C.I. Extensio ns.-The rapid increase in the 
number of Automatic Exchanges is necessitating 
a revision of the C.C.I. provision at many 
l\[anual Exchanges. At the moment the C.C.I. 
positions are being increased at Grosvenor, 
Abercorn, Speedwell, Brixton and Langham, 
whilst preliminary steps are in hand for early 
extensions at 27 Exchanges. 

FIRE AT SIDClTP EXCHA:-.IGE. 

Elsewhere in this Journal reference is made to 
the unfortunate accidents tu external plant in the 
London District. Since the article was written, 
there has been another serious disaster, but on 
this occasion it was the internal plant that was 
affected. On the evening of Satur day, .\ug-ust 
wth, a fire cccurred on premises adjoining tl1e 
Sidcup Telephone Exchange and spread to the 
roof of the exchange. \\'hen the fire was ex­
tinguished it was found that the telephone switch­
board had been completely destroyed. i\len and 
material were quickly mobilised and a rapid 
survey made to ascertain how and where a 
temporary exchange could be established. Care­
tul examination indicated that space on the 
ground floor of the burnt building could be 
cleared and made fit to accommodate switch 
sections. A temporary roof was formed of 
waterproof material, and the work of installa­
tion commenced at once. ;\ number uf the most 
important lines, such as those serving fire 
stations, police, ambulance and huspitals, were 
connected to adjacent exchanges up to the limit 
of the available circuits. These were put 
through in a few hours. \Vork proceeded con­
tinuously in the provision of the new switch-
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board, and within six days the whole of the 
circuits had been restored in such a manner that 
the work looks as if it had been deliberately 
planned and was intended to serve for several 
years. J\s there were 1, 200 working subscribers 
and a large number of junctions this was no mean 
achievement, and the Sectional Engineer (l\Ir. 
A. Warner) and his staff well earned the com­
mendation they received. 

The attached extract from the " Sidcup and 
Kentish Times" indicates that when subscribers 
and the Press are allowed to know something of 
the work involved in restoring service after a 

disaster and the strenuous efforts made to shorten 
the period of dislocation appreciation takes the 
place of criticism. 

" A WORD OF PRAISE. 

" The general public of Sidcup and Chisle­
hurst will, we feel sure, extend a word of praise 
to the General Post Office engineering staff and 
General Post Office traffic workers for re-instat­
ing the dislocated telephone service at the 
Sidcup Exchange within a short period of seven 
or eight days. Last Saturday week the upper 
part of the building in Station Road, Sidcup, 
was devastated by fire and a vital section of the 
plant, the switch-board, impaired beyond use. 

" It says much for the engineering staff that 
emergency lines were linked up with Eltham 
Exchange within a few hours after the outbreak 
and a partial service thus resumed. A new 
switch-room had at once to be prepared on the 
ground floor, and an entirely new switch-board 
erected and connected with the power plant. 
This was most intricate and painstaking work 
which must be seen to be appreciated. \Vork 
normally taking many weeks to do was accom­
plished in a little over a week, and in cramped 
conditions which rendered the task extremelv 
difficult. 

-

" In the near future a new and more spacious 
building is to he erected at the rear of the 
premises in Station Road, and Chislehurst is 
also to have its own Exchange. 

" Apart from the engineering staff, a word of 
praise should he given to our telephonists in a 
most trying time. Throughout the past ten 
d�ys they worked heroically and unremittingly. 
Normally they put through from 120 to I40 calls 
an hour, which gives some idea of how frequently 
the service is required. Any subscriber inter-

ested in the work of the Exchange is at libertv 
to pay a visit during the coming week." 

RETIREMENTS AND TR,\NSFERS. 

�Iany changes in personnel have recently taken 
place in the District and others are pending. If 
an officer who left the District !\vo or three years 
ago were to return in the course of the next few 
months he would he astonished at the changes 
in the Sections. Messrs. A pplehy and Wells 
have retired and their positions in charge of the 
Centre External and North East External Sec­
tions respectively have been taken by Messrs. 
Mitton and Jones. Mr. Aspinall has been pro­
moted to take charge of the North \Vest External 
Section. Mr. Steed has retired and his position 
as Sectional Engineer at the Central Telegraph 
Office has been taken by l\lr. Deane. Mr. 
Phillips, Assistant Engineer in the \\lest Ex­
ternal Section has retired, and �Ir. \Vatkins, 
another well known Assistant Engineer, has 
been promoted Executive Engineer at Bangor. 

All those who have retired have spent many 
years in the London District and their loss will 
be keenly felt. They have fully earned their 
period of rest, as their tenure of office has in­
cluded some of the most strenuous years in the 
history of the Engineering Department. Those 
of us who remain behind to carry on the work 
hope that our late colleagues will have many 
years of quiet enjoyment and that they will not 
forget those whom they inspired by their good 
example. 

TELEPHO:"JE 0RJJER T.\BLES. 
"\ t the request of one of the large stores in the 

\Vest End three mahogany tables, each 13 feet 
long, have been supplied and fixed. On each 
table is fitted telephone keys and answering 
equipment for 10 order clerks, who \vill receive 
orders for goods and answer enquiries from 
customers. 

TELEGR:\PHS. 

In connection with the introduction of the 
Totalisator at Race �feeting·s 55 baseboards 
have been equipped for teleprinter working. 
Special cases have also been made to facilitate 
transport. 

BATTERIES. 
The District Staff has just completed the in­

stallation of two 10,000 ampere-hour batteries at 
the City Exchange in replacement of the original 
lead tank batteries of much smaller capacity. 
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LOCAL CENTRE NOTES. 

MANCHESTER H.P.O. WAR MEMORIAL. 

SOCTH L\r\CS. CENTRE. 
Jla11chcstcr Post Oj]icc Sla/f H"ar Jlcmorial. 

-Coincident with the opening of the new public 
office at the i\lanchester Head Post Office in 
i\larch last, a memorial was dedicated to those 
members of the Post Office Staff who gave their 
lives in the Great \Var. The memorial consists 

of a bronze group by �I r. J. Ashton Floyd. 
:\.R.C . . \. (Sc. Lond.), in which Peace is sym­
bolised l)\· a woman of noble form and serene 
countenance, pressing forward with her message 
to the peoples of the world and leading a youth 
and a maiden, the rising generation, to an era 
that knows not \Var. They tread under foot, as 



238 LOCAL CENTRE NOTES. 

they pass, the S\vonl, Helmet and the Shield. 
The message is summed up in the motto:­
" Strive for enduring· peace." 

T'isit to worhs.-On July 3rd, a party of about 
60 members paid a visit to the Shipbuilding: and 
Engineering \\T arks of l\lessrs. Camnwll Laird 
& Co., Ltd., Birkenhead. The visit was 
thoroughly enjoyed and the facilities granted for 
inspecting this Company's excellent organisa­
tion were greatly appreciated. 

SOUTH EASTERN DISTRICT. 

Honour for S. W.2 0/ficer.-The following 
extract from the " Hastings and St. Leonards 
Obserwr" uf the 15th June, I<J2<J, refers to ;\Jr. 
C. ;\. Jezzard, who is a skilled \rnrkrnan at 
Hastings:-

" The tirst warrant officer in the whole of 
the R.N.V.R. throughout the British Empire, 
Signal-Boatswain C. ,\. Jezzard, has been 
awarded the .\LB.E. in the birthdav honours list 
recently issued. 

"l\Ir. Jezzard, who is a son of .\Jr. \\'alter 
Jezzard, J.P., joined the R.N.V.R., Hastings 
Sub-Division, in January, ItJOt), under Lieut. 
Breeds. He was called upon for war service in 
August, l<J14, as a Yeoman of Signals and 
served with the l\Iediterranean and the /Egean 
Fleets. During hostilities he was promoted to 
Chief Yeoman of Signals. The R.:\f.V.R. was 
reorganised after the war, with Lieut.-Corn­
mander John Bray in charge of the Hastings 
Sub-Divisions. 

" .\Ir. Jezzard has the further distinction of 
becoming the first Signal-Boatswain in August, 
1923, and being the first R.N.V.R. officer to be 
awarded the ::\l.B.E. He will attend the Prince 
of \Vales' imwstiture at St. James' Palace on 
July <Jth. The Prince will act for His l\Iajesty 
the King." 

On the 1st October, l<J2<J, Mr. T. Cornfoot, 
Assistant Superintending Engineer, is due to 
take over the control of the :�forth Ireland Dis­
trict. l\Ir. J. H. l\I. \Yakefield, Executive En­
gineer, Guildford, will succeed }lr. Cornfoot at 
Croydon. 

Telephones.-The abnormally high rate of in­
crease of telephones in the District, which has 
been maintained for several years, still con­
tinues. During the Quarter ended 30-6-2<) the 

°;(, increase on total stations in the District was 
3. 1, this rate being the highest in the country. 

Exchange Transfers.-Deal Exchange, with 
(180 stations, was successfully transferred from 
I\Iagneto to C.B. on the 13th July, ICJ2<J. 

\Vork in connection with the transfer of the 
l\Iaidstone Area, from C.B., C.B.S. and Mag­
neto, to Automatics is in hand. The Area com­
prises the following Exchan�es :-:\Iaidstone, 
Bearstec\, Hunton, Otham, \\'ateringbury, 
i\ ylesford, Boughton l\lonchelsea, and Harming . . 

Cables.-Th� new loaded and balanced cable, 
Chichester to Portsmouth, is 1waring completion. 

'J\\(l new 14 pair continuously loaded cables 
will shortly be laid from Canterbury Repeater 
St;1tion to Dumptun Gap, and Sandgate respec­
tively. for connection tu proposed submarine 
cables. 

Reflectors for (h•erhead Li n e.-Trial is being 
made of reflectors on pules as a warning to traffic. 
If these reflectors are satisfactory the painting of 
pules \\ill be much reduced. 

NORTH OF IRELA>JD CE� TRE. 

GEORGE LASLETT. 

The ist July, l<J2l), marked the retirement from 
the Service of l\I r. George Laslett, Sectional 
Engineer, Belfast. 

\Vith very genuine regret we record the official 
passing of our old friend, for his sterling qualities 
of heart and mind had endeared him to us all. 

l\I r. Laslett 's service extended over 46 years. 
Entering the Sen-ice at Folkestone it was not 
long before he found his way to the Central Tele­
graph Office, London, where he was employed 
from 1891 to I8<)i. He then entered the En­
gineering Department as a Sub-Engineer, succes­
sively holding the appointments of Engineer 
Second Class in the old :Met. District, London, 
being transferred to l\Iet. South on division of 
the District and subsequently Executive En­
gineer, Londonderry and Belfast. 

During his long service in Ireland he passed 
through many stirring periods and saw important 
changes in the Administration, not the least of 
these being the partition of the Six Counties 
from the rest of Ireland and .the formation of the 
N ortlwrn Ireland District. 

On the occasion of his retirement Mr. Laslett 
was entertained by the .\!embers of his Staff and 
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many friends at a smoking concert when he was 
presented with a silver tea service. 

l\Iajor C. H. Comport, l\I.C., .\I.I.E.E., R.E., 
Superintending Engineer, presided and in mak­
ing the presentation referred in feeling terms to 
the loss he personally sustained on ,\lr. Laslett's 
departure from the Service. 1\fter referring to 
!\Ir. Laslett's abilitv as an Administrator and the 
feeling of confidence and respect in which he was 
held by all ranks lw went on to review the many 
large works with their associated difficulties 
(many of which \\'ere peculiar to �orthern 
Ireland) accomplished since he (,'.Iajor Comport) 
took charge of the District and which had been 
executed under ,\Tr. Laslett's control. 

1\fter observing that :\lr. Laslett was going 
away in splendid health with many :·pars of life 
in front of him, in asking his acceptance of the 
memento of the occasion lw said he hoped he 
and l\lrs. Laslett \vould be spared for a very 
long time to enjoy a ,,·ell-earned leisure and in 
that leisure he wished them peace and good 
health. 

l\Iany of those present paid tributes of the 
excellent qualities possessed by the guest and to 
the loss they personally would feel at his retire­
ment. In particular l\1r. Davidson referred to 
his close association with J\Ir. Laslett, extending 
over 17 years, and to the fact that during all that 
time the most cordial relations had always existt>d. 

,\lr. Laslett, in responding, thanked the com­
pany for their kind expression of good ·wishes 
and for the handsome present of which they had 
made him recipient. He wished also to thank 
the Staff of all ranks for their loyal support and 
said that he felt he had always been served 
conscientiouslv and well. 

NORTH \V.\LES CE>!TRE. 

l\IR. GEORGE RICHARDSON. 

On his retirement from the position of Execu­
tive Engineer of the Birmingham ( In ternal) 
Section on the 3oth June last, J\Ir. Richardson 
was within a few weeks of completing his forty­
seventh year of Post Office service. 

Mr. Richardson's official career began in the 
Telegraph Department at Hull in August, 1882, 
and he served at that office until December, 1895. 
when he was appointed 2nd Class Junior Clerk 
at the Superintending Engineer's Office of the 

old South Midland District, which was at that 
time located at Birmingham. In 18()/ he was 
promoted to a 1st Class Junior Clerkship in the 
Superintending Engineer's Office at Newcastle­
on-Tyne, and in I<JOI on his promotion to a 211d 
Class Engineership he was transferred to London 
to take part in the Post Office scheme for the 
telephoning of London. 

,\fter six years' service in the uld Central 
i\letropolitan District, l\Jr. Richardson was 
transferred to the Telephone Section of the 
Engineer-in-Chief's Office where he stayed until 
I<JOC), when he was promoted to a 1st Class En­
gineership, and placed in charge of the Binning­
ham Section. A year later he was withdrawn 
from sectional duties to take part in the important 
work incidental tu the transfer of the National 
Telephone Company's plant to the Post Office. 
This work occupied two years, and on its 
termination at tlw end of HJI 2 he resumed his 
duties as Secttonal Engineer at Birmingham. 

i\Ir. Richardson's administratiw abilitv and 
tactful personality, which have always bt>en 
characteristic of him, found ample scope during 
this transition period in the task of amalgamating 
the Post Office and the Company's staffs. His 
success in this direct ion is gratefully remem­
bered by thos.e who served under him at that 
time, and during the succeeding years. 

Mr. Richardson cuni.bined an unvarying 
urbanity with a very strong devotion to official 
duties, which he not merely practised himself but 
impressed upon the staff under his supervision. 
He set a very high standard in this respect, and 
was at all times available for consultation with 
any of his subordinates when difficulties arose. 
This close personal contact with his staff went 
far to arouse the esteem of his assistants, who 
recognise the value of the training they received 
at his hands. 

i\Ir. Richardson's extra - official activities 
should not go unrecorded. In his earlier days 
in London as an Engineer he was a member of 
the original committee of the Society of P .0. 
Engineers, and he also served on the Council of 
the Institution of P .0. Electrical Engineers. 
His interest in the North \Vales Centre of the 
I.P .O.E.E. has always been keen, both as a 
member of the committee, and as a ready par­
ticipant in the discussions at the meetings. 
Latterly, he served on the committee of the 
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South l\lidland Centre of the Institution of 
Electrical Engineers. Frum llJI..J. to the end of 
his service he also did much unobtrusive work 
in connection with the Post Office Relief Fund. 

It is a pleasure to be able to record that Mr. 
Richardson is retiring from the service in the 
best of health, and being a man of varied interests 
it is extremely unlikely that his retirement will 
be spent in inactivity. In taking leave of him, 
his staff, his many friends in other Districts, and, 
it must be added, in other Public Departments 
in Birmingham, salute him with affectionate 
regard and wish him every happiness for the 
future. 

At a largely attended smoking concert 
arranged in his honour, l\lr. Richardson was 
presented with a silver tea and coffee service. 
Mr. R. A. \Veaver, Superintending Engineer, 
in making the presentation, spoke of his know­
ledge of Mr. Richardson so far back as 1896, and 
stated that he would be recognised as a good 
example of a type of officer who had played a 
memorable part in the history of the Post Office 
Engineering Department and as a colleague 
whose conduct had been based on the highest 
standard of duty. Many other speakers includ­
ing Mr. G. \V. Billingham, his close colleague 
in Birmingham for many years, and Mr. C. W. 
Piggott (Traffic Superintendent), also paid 
eloquent tributes to Mr. Richardson's striking 
personality and sterling qualities. 

A.E.S. 

NORTH MIDLAND CENTRE. 

MR. F. G. BROWNE. 

A successful and enjoyable evening was spent 
on the 26th July, when a representative gather-

ing uf members of the Coventry Section Staff 
expressed their good wishes tu Mr. Browne at a 
smoking concert held at the Railway Hutel, 
Coventry, on the occasion of his retirement. 

The chair was taken by Mr. H. Kemp, Sec­
tional Engineer, and high tribute to Mr. 
Browne's capacity and industry, combined with 
an ability to appreciate the other man's point of 
view, which gained him great popularity and 
esteem, was paid by speakers representing every 
grade in the Section. Mr. Kemp referred 
sp�cially to the important and arduous work 
done by l\fr. Browne in connection with the 
inaugur ation of the Coventry Automatic Ex­
change for which he took the principal respon­
'>ibility. 

During the evening a presentation was made 
and this (at Mr. Browne's request) took the form 
of a microscope. 

Mr. Browne's Official career is given in the 
following details : -

1884 Assistant to Postmaster at Pontypridd. 
1887 Acting Telegraphist, Bristol. 
1888 Telegraphist, Bristol. 
1890 S. C. & T., Birmingham. 
1899 Junior Clerk S.E.'s Office, Birming-

ham. 
lSl02 Sub-Engineer, �orthampton. 
1907 2nd Class Engineer, Northampton. 
I<)l l Assistant Engineer, Leamington and, 

later, CO\'entry. 

In l9IO Mr. Browne spent l l months in the 
Construction Section of the E/C.'s Office and 
was then employed on the Inventory of the ex­
N .T. Co.'s plant until October, 1912. 

G.F.P. 

ANNUAL REPORT ON THE POSTS AND TELEGRAPHS DEPARTMENT, 
FEDERATED MALAY STATES, YEAR, 1928. 

The following extracts were taken from the 
report for the year 1928 : -

TELEGRAPHS. 

During the year 428,834 telegrams were des­
patched and 454,438 telegrams were delivered, 
being a decrease of 9.6 per cent. in the telegrams 

despatched and a decrease of 10.2 per cent. in 
the number delivered, as compared \vith l�J27· 
The revenue shows a decrease of $32, 153 or 6.5 
per cent. from that of 1927. The Yalue of tele­
grams sent free of charge for Government 
Departments was $50,468, a decrease of $g,o86. 

Telegraph facilities were extended to the new 
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post offices at New Town, Ipoh , and Tanjong 
Tualang. An additional quadruplex set and an 
automatic duplex Wheatstone set were installed 
in the Kuala Lumpur office and were of material 
assistance in disposing of telegraph traffic at 
times of pressure. 

At the larger telegraph offices increased use 
has been made of typewriters for the reception 
of telegrams, with improving results. Tele­
grams are typed direct from sound from the 
telegraph instrument, and, as the operators 
become expert at reading the telegraph instru­
ment and using the typewriter simultaneously, 
not only is there more rapid reception but a 
much more business-like copy of the message · s 
delivered to the addressee. A departmental 
typewriting class was instituted early in the year 
and has been successful in turning out a number 
of competent telegraphists. 

By arrangements with the Eastern Extension 
Australasia and China Telegraph Company, 
Limited, regulations were again issued for the 
acceptance at any telegraph office in the Feder­
ated .l\falay States of " Christmas and New Year 
Greeting Telegrams" for a long list of countries, 
at rates which approximated to one-quarter of 
the ordinary charges. 

TELEPHONES. 

The number of subscribers to the telephone 

system on the 31st December, 1928, was 4,534, 

an increase of 531 as compared with 1927. In 
addition there were 2, 177 extension lines, exten­
sion bells, private circuits, private bell or alarm 
circuits and tell-tale clock circuits maintained 
by the department, as compared with l,871 in 
1927. 

The revenue derived from telphones was 
$ l, 196,884, an increase of $ 134,322 over 1927. 

The trunk revenue amounted to $384,914, an 
increase of $67 ,534 as compared with the previ­
ous year. 

Thirteen new public telephone exchanges 
\Vere opened in the course of the year. On 3 r.;t 
December, 1928, there were 59 public exchanges 
in the Federated Malay States. 

There were 90 public telephone call boxes 
available at post offices and postal agencies 
throughout the country. 

The average number of originated calls per 

direct exchange line per <lay was l l .3, a decrease 
of about 8 per cent. as compared with the 
average figure for 1927. 

The average total numbers of originated calls 
per day throughout the Federated Malav States 
during the year were : 

. 

Local calls . .p ,ooo 
(increase over 1927, 2 per cent.) 

Junction calls 2,800 

(increase over 1927, r8o per cent.) 
Trunk calls 4,300 

(decrease from r927, 4-4 per cent.) 

Total originated traffic... 48, roo 
(increase over 1927, 5.3 per cent.) 

The approximate total originated telephone 
traffic during the year was as follows: 

Local calls 
Junction calls 
Trunk calls 

Total originated traffic 

II,972,000 

817,600 

l ,255,600 

During the year the junction system of operat­
ing non-local calls, that is, giving connection on 
demand, was introduced in the Ipoh, Klang, 
Kuala Lumpur and Seremban districts, effecting 
a material improvement in the telephone service 
on short-distance inter-exchange traffic. The 
large increase in the number of junction calls 
and the decrease in the number of trunk calls in 
the year under review was due to the introduc­
tion of this junction system of working. 

Development studies were made in a large 
number of existing and proposed telephone ex­
change areas in the course of the year, for the 
purpose of estimating plant and equipment 
requirements. A comprehensive estimate of 
future trunk and junction requirements was also 
made. 

The plans of the new building to accommodate 
the proposed Kuala Lumpur automatic exchange 
\\·ere approved and the specification for the 
exchange was prepared and despatched to the 
Crown Agents in the latter part of the year. 

The " Rural Automatic Unit " referred to in 
paragraph 45 of the report for I<)2/ arrive<l in 
the country at the end of the year and arrange-
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ments were well in hand to bring it into service 
aL Dengkil, Selangor, early in 1929. 

An automatic private branch exchange was 
established in the Federal Secretariat building 
to serve 25 extensions. Experiments on other 
automatic units were made during the year. 

Arrangements have been made for the 
" Carrier current " system of telephony to be 
introduced between Kuala Lumpur and I poh, 
and the necessary apparatus arrived in the 
country towards the end of the year. This 
system ,,·ill permit a considerable economy in 
line plant to be effected and will enable the 
northward trunk traffic to be handled more 
expeditiously than can be done at present. 

ENGJNEERIN<.j. 

On the 31st December there \\'ere 2,92b mile . .; 
of telegraph and telephone lines and 23,691 miles 
of overhead wire in the Federated Malay States, 
of \Yhich 20,555 miles were telephone wires. In 
addition there were 121 miles of underground 
cables containing 11 ,428 miles of wire single 
line. These figures do not include the poles 
and lines maintained for its own u.se by the Rail­
way Department. The Posts and Telegraphs 
Department also owns and maintains 123 miles 
of line and 612 miles of wire in Johore. It also 
maintained in 1928 two miles of pole line fur 
Kedah, 900 miles of \\ire for Johore and 24 miles 
of pole line in the Dindings. 

The underground .,;ystem \vas considerably 
extended and strengthened during the year, a 

total additional cable mileage of over 19 miles 
having been laid, giving an additional single 
wire mileage of over 1 ,520 miles. 

\\TIRELESS. 

Seventy-four temporan· licences for the use of 
,,·ireless �eceiving appar�1tus \\ere issued during 
the year, and t\\O experimental transmitting 
licences. 

The British official ne \vs broadcast from the 
\\·ire less station at Rugby in England, received 
at Penanrr \\Tireless Station and transmitted 

b 

from Penang by land-line for delivery to the 
local newspapers on payment of a monthly fee, 
averaged 21,390 '' ords a month. 

The two �-kliowatt short-wave wireless sets 
referred to in paragraph 59 of my report for 
1927 were put into operation early in the year 
and tests were carried out between Kuala Lum­
pur and Singapore and Penang and between 
Kuala Lumpur and various places in Pahang·. 
These tests showed that continuous-wave low­
power transmis.,;ions could be relied upon to 
maintain a regular internal telegraph service but 
the sets did not yield telephonic results of suffi­
cient depen<labilit_1· at the distances required. 
The experiments \\ere carefully logged and the 
results tabulated and recoded. 

The wireless station at Port s,,·ettenham, and 
a number uf wireless sets which had been used 
on launches engaged in the prevention of rubber­
sm uggling, were taken over from the Cu:;toms 
Department on the 23rd July. The Port 
Swettenham station has been put in good order 
and at t11e close of the year arrangements were 
in train for th� inauguration of a Ship-to-Shore 
Radio Service early in 1929. 

\\Tith the two �-kilowatt sets and with certain 
of the ex-Customs sets, expeditiously converted 
to short-wave working, the following temporar_v 
wireless stations were installed against the 
contingency of floods in Pahang : 

Kuala Lumpur (Petaling Hill); 
(l\lobile); Kuala Lipis; Kuala 
Temerloh; and i\Ientakab. 

Kuan tan 
Pahang; 

The floods came, and the land-line between 
Raub a�d Kuantan was unworkable from the 
24th to the 3 rst December. During this period 
the whole of the Pahang Coastal and the Treng­
ganu traffic was sent by wireless between Kuala 
Lumpur and Kuantan. Nine hundred and 
fifteen messages were so dealt with, and a large 
number of Government messages were also 
cleared between the other emergency stations. 
Plans for the economical consolidation of this 
provisional flood-proof communication schernic 
were in preparation at the close of the year. 
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The Journal of the Institution of Electrical 
Engineers, Vol. 67, No. 390, June, 1929. 

The Construction of the " Grid " Transmis­
sion System in Great Britain. Johnstone \\rright 
and C. \V. Marshall, B.Sc., ;\!embers. The 
paper gives an outline of tlw chief constructional 
features of the system of high-voltage transmis­
sion 1 ines being constructed under the provision 
of the H)26 Electricity .\et. The main supply is 
3-phase, r32,ooo volts betwef'n phases, 50 cycles 

per second. i\Iaps and cPrtain constructional 
drawings are given. 

The Development of the Oxide-Coated Fila­
ment. B. Hodgson, O.B.E., B.Sc., Ph.D., 
L. S. HarlPv, B.Sc. (Eng·.), Associate l\Tember, 
and 0. S. Pratt, B.A. Paper reviews the 
development, describes in outline present day 
manufacturing practice, and indicatf's the most 
recent views on electron emission from alkaline 
earth oxides. 

The Operation of Several Broadcasting 
Stations on the same \Vave-length. ( 'aptain 
P. P. Eckersley, l\JembPr, and A. B. Howe, 
�I .Sc. ConsidPration is g·iven to the advantag·es 
to be derived from and the means wlwreby the 
operation of several stations may be attained. 

Vol. 67, No. 391, July, 1929. 

Voice Frequency Telegraphs. \V. Cruick­
shank, Member. The paper discusses the 
position of telegraphs in this country, comparing 
it with those of Germany and the F nited States. 
;\fultiplex A.C. transmission is considered and 
the limits to its use determined. The various 
systems in use are described and proposals are 
advanced for its wider adoption in this country. 
The main arguments against its adoption are 
economic, but some technical criticism is in­
cluded. 

Report of the Council for year H)28-2(J, pre­
sented at the Annual General l\feeting, <Jth '.\la;» 
1929. 

Discussion on '' Overhead Electrical Lines '' 
at \Vestern, Liverpool, Scottish, East ;\fidland 
Centres and author's (W. B. \Voodhouse) reply. 

Discussion on " The Attenuation of \Vireless 
\Vaves over Land " and '.\Ir. R. H. Banfield's 
reply. 

LITERATURE. 

l'ol. 67, Xo. 392, . l u;; u s/ , 1929. 

The Fifth Faraday LPcture, " How Electricity 
does Things." L1. B. :\tkinson, Past-president. 

Electrical Insulating Papers for the '.\Ianufac­
ture of Power Cables. T. N. Riley, D.S.C., 
?\I. Sc., Member, and T. R. Scott, D.F.C., B.Sc., 
.\ssociate '.\lember. 

Tlw Prevf'ntion of I on i zation in Impregnated 
Paper DiPlectrics. S. C. Brown, F.R.S., .\!em­
ber, and P. A. Sparing·, ;\I.Sc., .\.l.C. 

An T.nvestigation of Short \\';ivPs. T. L. 
Eckersley, B.:\., B.Sc. 

,\Portable RaJi() lntensity-:\leasuring .\ppar­
atus for Hig·h Frequencies. I· Hollin�·wortl1, 
i\l .A., D.Sc., .\fpmJwr, ami R. N;1ismith, 
.\ ssociak '.\ ! ember. 

The .\ction of a Refl ecting ,\ ntenna. L. S. 
Palmer, '.\Iemlwr, and I,, Le\' K. HonPvball. 

Discussion on the " c;;id " Trar{smission 
Svstem from No. 3lJO. 

journal of the . 1 mcrican l11sti/11tio11 oi Eleclrical 
Engineers, June, 192<). 

Standard \'oltagp A .C. Nf't\rnrk. John Oram. 
A description of the Dallas (Texas) under�·round 
lig·hting and power network. 

, 

Railway Train Signal Practice. P. l\f. 
Gault. 

Electrical \\'an� .\ nalysers for Pm\ Pr and 
Telephone Systems. R. G. McCundy and P. 
\\'. Hive. The paper describes two t\'pes of 
analysers. The telephone .circuit analys�r oper­
ates over frequency range from 75 to 3,000 cycles 
and measures harmonic currents as low as 0.05 
microampere and voltagps down to 0.005 milli­
volt, even in the prt>sence of fundamental and 
other harmonics relatively largP. 

lnterconnf'ction in the South \.\'est. Geo. A. 
}fills, Member. Eight StatPs, 720 miles bv 8ro 
miles, are now connected b:· a continuous trans­
mission system, operated at (io,ooo volts or more. 

Bare \Vire Overhead Distribution Practice. 
'.\f. C. J\Iiller. 

Illumination I terns. Light Tiwrapy. Report 
on use of Incandescent La mps in .\lotion Picture 
Photography. 
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July, 1929. 

:\faster Reference System for Telephone 
Transmission. \\r. H . .\Iartin and C. H. G. 
Grav. The svstem described is the Master 
Ref�rence Sy;tem of tlw Bell System for the 
expression of transmission standards and the 
ratings of the transmission performance of tele­
phone circuits. c\ replica of this system installed 
in Paris has been adopted as the l\Iaster Refer­
ence System of the International Advisory Com­
mittee on Long Distance Telephone Communica­
tion in Europe and thus provides a common 
reference for American and European ratings. 

Telephone Circuits for Programme Transmis­
sion. F. A. Cmvan. Networks of telephone 
circuits extensivelv used in the transmission to 
broadcasting stations are dPscribed. The 
general requirenwnts for satisfactory transmis­
sion are enumerated and the maintenance of the 
networks is discussed. A plan of the Bell 
System Programme network, covering 31 ,350 
miles, is given . 

. Meeting Long Distance TelPphone Problems. 
H. R. Fritz and H.P. Lowther, Jr. A discus-

sion of the problems as solved in the South­
western Bell Telephone Company's area. 
August, 1929. 

The Engineer, Practical Idealist. President's 
Address. R. F. Schuchardt. 

Telephone Transmission Networks. T. E. 
Shea and C. E. Lane. A brief resume of the 
nature of telephonic signals is given, and a basis 
for the design of networks to transmit them is 
provided. Networks and apparatus must give 
efficient transmission, low distortion, good im­
pedance balance, stabilitv, low reflection, must 
not cross-talk into associated circuits and must 
have desirable impedance characteristics to cover 
a wide frequency range. 

Trans-Atlantic Telephone Cable. The new 
cable will yield only a single telephone circuit, 
the main length being about 1 ,800 nautical miles. 
It \vill be continuously loaded with" perminvar" 
and insulated with " paragutta." It is hoped 
to cope with an attenuation of about 150 decibels 
for the higher frequencies. To make two-way 
operation possible, voice - operated switching· 
mechanisms will be requin•d at the two terminals. 

BOOK REVIEWS. 

" Les Appareils Transporteur s  Mecaniques de 
Bureau." By T. Jacob. 230 pp. Published by 
M. M. Dunod, <)2 Rue Bonaparte (VI.), Paris. 

This book, written by the Engineer-in-Chief 
of the French Postal and Telegraph Services, 
covers comprehensively the various methods of 
transporting messages, letters, documents and 
parcels in buildings, a subject on which com­
paratively little has been written hitherto. 

Although dealing largely with the necessities 
of the postal services, the work is by no means 
limited to these, but deals also with cash hand­
ling systems in shops, and generally with the 
subject of internal transport in offices and stores. 
Choice of system is discussed and details of 
erection and maintenance given. 

After dealing· with spiral and straight chutes 
where the motive power is gravity, and simple 
devices controlled by hand, catapult or electric 
motor, a large section of the book is devoted to 
pneumatic house tubes and their auxiliary plant. 
Methods of arranging the tubes are shown and 
the power units described, while consideration is 

given to various methods of economising power. 
Wire, rope, and moving belt conveyors are 

also fully dealt with, while, in the final chapters 
of the book, conveyors and chutes are considered 
especially in connection with the simplification 
and reduction of work in Sorting Offices, ex­
amples being given of actual and projected in­
stallations. 

Owing to the illustrations with which the book 
is amply provided, the book is easy to follow 
without any profound knowledge of French, full 
details of apparatus being given as well as 
general arrangements. 

T. McG. 

" Engineering Electricity." By Ralph G. 
Hudson, S,B. Chapman & Hall, Limited. 
214 pages. 12/6 nett. 

This book contains an outline of the basic 
principles of electrical engineering, both A.C. 
and D.C. , applied particularly to electrical 
machinery. It has been written particularly for 
engineers who, while being desirous of becom-
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ing thoroughly acquainted with the funda­
mental principles of the subject, cannot study it 
in detail. Descriptive matter is reduced to a 
minimum, but about 40 pages are devoted to 
photographs of apparatus, machinery and switch­
gear by which their mode of construction is 
'Nell illustrated. A large number of useful 
problems together with answers are also in­
cluded. The keynote of the book is brevity, and 
it is therefore likely that it would prove useful 
for the purposes of quick revision prior to 
examination of medium standard in Electrical 
Engineering. 

H.C.J. 

vVe have to acknowledge the receipt of the 
following publications:-

From International Standard Electric Cor­
poration : Two copies of a translation into 
English of the C.C.T. Proceedings in Paris, 
nth to 18th June, 1<)28. 

From Siemens Bros.: Pamphlet 508a, Siemens 
Neophone. A description of the new C.B. 

microtelephone devc:loped and manufactured by 
the Company. Details of this instrument are 
published elsewhere in this issue. Pamphlet 
5 ma, Small Rural Automatic Equipment No. 26. 

A Report of the Gemuntelejken Telephone 
Service, Rotterdam, for the year 1928. 

A Similar Report from the Danish Telephone 
Companies, CopenhagPn, for 1928. 

From Evershed and Vignoles: A pamphlet 
covering the firm's new Bridge Meg Resistance 
Tester. As the �leg evolved from the �!egger, 
so has the Bridge Meg Tester been developed 
from the former. The instrument is self-con­
tained and is assembled in an aluminium alloy 
case which can he carried in the hand or slung 
over the shoulder. Its range is from 0.01 ohm 
to 100 megohms. No external resistance is re­
quired when the instrument is used on" Bridge." 
The switchPs are of new design and are very 
compact and efficient. Only two terminals are 
fitted. 

From Bureau of Standards: Code for Protec­
tion against Lightning. 

THE INSTITUTION OF POST OFFICE ELECTRICAL ENGINEERS. 

Provisional Programmes of Centres for Session 1929-30. 

LONDON CENTRE. 

I 
A. B. HART, M.I.E.E. 

Chairman's Address. 
A. SPEIGHT, A.M.I.E.E. 

,_; "Th" Development of Automntic Routiners in 
S the British P.O.'' 
� E. s. RITTERJ �l.I.E. E., l).F.I-l. 

� " Picture TelPgraphy." 
� J. N. Hir.r.. 

" Critical Methods of Investigation as applied to 
the Study of Telephone Area and Plant Lay­
out.'' 

;\. C. TIMMIS, B.Sc., A.M.I.E.E. 
" Carrier Current Telephony." 

,\, MoRRIS, ;\.R.C.Sc., M. I.E.E. 
" Telephone Cable Circuit Interf PrencP." 

J .. \. M. OWEN and J. :\. S. MAHTIN. 
" CompositPd TelPgraph and TPlephon" \Vork­

ing." 

Informal M eeti11gs. 
1929. 

22 Uct. Chairman's Address. 
26 No\'. H. Y. STARKEY. 

I930. 
28 Jan. 

25 Feb. 

25 Mar. 

2 2 /\pl. 

To be announced later. 
\V. C. BuRBIUDGE. 

" Some Development I·frresiP.c '' 

,\, MILLER. 

" London Building Acts," 
W. A. WILLIAMS. 

" Thoughts on Staff Efficiency." 
E. J. BARNES. 

" Loud Speakers." 

20 Xov. 

I DPC. 

1930. 
I 5 J,rn, 

1929. 
8 Oct. 

12 Nm-. 

1930. 
q Jan. 

11 Feb. 

II Mar. 

NO RTHERN CENTRE. 

:\. S. RENSHAW. ( 1<:.-in-C.O.) .  
" Some Considerations R clnting t o  the Clerical 

Org anisation of tllP Engineering Dept." 
F. \V. G.\SKINS, .\. M. I. E. E. 

" Cab ling of t hP Tyne and ot llPr Tyne Bridges." 
J. \V. HASTINGS. 

" The TdPprin t er '111d possihiFtics of its Develop­
n1ent. '' 

R. T. RoHINSON, A.i\!.l.E.E. (E.-i11-C.O.). 
" '.\Iotor Trnnsport in the P.O. Engineering 

Department," 
R. PARKER. 

" ThP '.\liddlPshrough .\utonrntic Telephone 
System." 

\V. T. (;EMME!.L. 

" The Heating nnrl Ventilating of Post Office 
and TPlqihonr Exchange-;.'' 

NORTH !•:,\STERN CENTRE. 

J. W. ATKINSON, 1\1.l.E.E ,  
Chairman's Address. 

E. s. RITTER, M.I. E.E., n.F.I-1. (E.-in-C.0.). 
" Picture Telegraphy." 

R. T. RomNsoN, :\.1\1.l.E.E. (E.-in-C.O.). 
" Motor Transport." 

A. MoRRis, A.R.C.Sc., M. I. E.E. ( E.-in-C.O.). 
" Telephone Cable Circuit Interference." 

H. E. F1<.\NCIS. 
" Rural /\utonrntic Exchanges." 

H. McLEAN. 

" Notes on Insulating Materials." 
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1930. 
-- Jan. 

JO Feb. 

JO Mar. 

11 Nov. 

10 Dec. 
1930. 

13 Jan. 
1 r Feb. 

JO Mar. 
7 Apl. 

1929. 
9 Oct. 

q Nov. 

11 De�. 

1930. 
8 Jan. 

12 Feb. 

12 :\far. 

1929. 
q Oct. 

r 1 Nov. 

9 Dec. 

1930. 
13 Jan. 

JO Feb. 

JO Mctr. 

THE INSTITUTION OF POST OFF I C E  ELECTRIC;\L ENGINEERS. 

NORTH WESTERN CENTRE. 

w. H. LANE 
" Telephone Transmission." A brief description 

of the st and:ird nrrangenwnts for giving 
pffecti\'<C transmission to trlephone sub­
scribers. 

A. MoRRIS, A. R.C.Sc., M.I.E.E. ( E.-in-C.0 .). 
" Telephone Cable Circuit Interfrrencr." 

A. S. RENSIIAW. (E.-in-C.O.). 
Subject to be announced. 

Visit to Automatic Telephone Manufacturing Com­
pany's Works, Liverpool. 

A. S. CARR (Cantab), A.M.I.E.E., ctnd E. HOPPER, 
A.M.I.E.E. 

" Blackpool Telephonic Repeater Station." 
T. \VooDHousE, A.M.I.E.E. 

"Cells." 

SOUTH LANCS. CENTRE. 

w. J. MEDLYN, M.I.E.E. 
Chairman's Address. 

H. M. TURNER. 
" Small Power Rectifiers." 

To be arranged. 

To be arranged. 
S. S. A. \VATKINS, B.Sc., A.M.I.E.E. (Western 

Electric Co., Ltd.). 
" Talking Films.' 

(Joint meeting with the I.F:.E.). 
To be arranged. 
S. JACKSON, 

" Manchester RepPater Station." 

NORTH WALES CENTRE. 

R. A. WEAVER, M.I.E.E. 
Chairman's Address. 

E. S. RITTER, M.I.E.E., D.F.H. (E.-in-C.0.). 
" Picture Telegraphy." 

Major C. A. BLACKWELL. 
" Fault Procedure." 

Capt. N. CAVE-BROWN-CAVE. 
" Sound." 

A. MORRIS, A.R.C.Sc., M.I.E.E. (E.-in-C.O.). 
" Telephone Cable Circuit Interference." 

H. P. LLOYD 
" Electrolysis." 

SOUTH WALES CENTRE. 

A. MORRIS, A.R.C.Sc., M.I.E.E. (E.-in-C.0.). 
" Telephone Cable Circuit Interference." 

P. 0. SULLIVAN. 
Visit to B.B.C. Stntion. Investigation of wire­

less complaints. 
C. W. BROWN, A.M.I.E.E. (F:.-in-C.O.). 

" Automatics." 

s. 

c. 

A. 

G. RICKARD. 
" E.L. and Power: Admin'strative procedure 

regarding Statutory and 48 hours' Notices." 
G. HEIGll10N. 
" Cable Balancing and Sheath Current Trsts." 
C. TIMMIS, B.Sc., A.M. I.E.E. 
" Carrier Current Telephony." 

I929· 
30 Sept. 

4 Nov. 

2 Dec. 
1930. 

6 Jan. 
3 Feb. 

3 Mar. 

1929 
2 Oct. 

6 Nov. 

4 Dec. 

1930. 
8 Jan. 

5 Feh. 

5 Mar. 

1929. 
Oct. 

5 Nov. 

1930. 
14 Jan. 

II Feb. 

18 Mar. 

NORTH MIDLAND CENTRE. 

To be arranged. 
Mr. Em:. 

" Fitters and tl1Pir \York." 
To be arranged. 

To be arranged. 
Mr. Coorn. 

" Some AspPCts of :\lnintenance in Auto Ex­
changes.'' 

Mr. \VARRAND. 
" Main and Local Linrs: Pl:rns arn\ Records." 

SOUTH MIDLAND CENTRE. 

]. E. TAYLOR, M.I.E.E (Chairman). 
" Electro-magnetic Theories." 

A. S. RENSHAW. (E.-in-C.0.). 
" Some Considerations rclat:ng to the Clerical 

Organisation of the Enginerring Departnwnt." 
\V. H. G. NAYLOR. 

" Telephone Rrpeater Apparatus, Theory and 
Use." 

\V. L. TAYLOR. 
" Motor Vehicles." 

L. G. Gos11. 
" Underground Works, Negotiations with l�oad 

Authoritirs." 
E. S. RITTER, M.I.E.E., D.F.H. (F:.-in-C.O.). 

" Picture Telegraphy." 

EASTERN CENTRE. 

Visit to the Cambridge U n·!versity Labs. 
A. MORRIS, A.R.C.Sc., M.LE.E. (E.-in-C.O.). 

" Telephone Cable Circuit Interference." 

s. 

c. 

A. 

G. LAST. 
" The Abnormal Development of Southend-on-

Sea and the Transfer to Auto-External." 
A. MITCHELL. 
" Southend's Automatic Telephones." 
C. TIMMIS, B.Sc., A.M.I.E.E. (E.-in-C.O.). 
" Carrier Current Telephony." 

SCOTLAND EAST CENTRE. 
1929. I 

- Programmto not yet available. 
1930. J 

1929. 
7 Oct. 
2 Dec. 

1930. 
20 Jan. 

3 Feb. 

3 l\I ar. 

SCOTLAND WEST CENTRE. 

Informal Meeting. 
A. D. KIER, 

" Local Experience on Contract \Vork." 

A. l\loRRIS, A.R.C.Sc., M.I.E.E. (E.-in-C.0.). 
" Telephone Cable Circuit Interference." 

J. D. McLEOD. 
" Glasgow-\Vemyss Bay Cable-Drnwing - in, 

Balanc:ng and Locating." 
R. Mc\\'mTTER, 8.Sc., Dip. R.T.C. 

Subject to be annouiu:ed later 
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i929. 
8 Oct. 

12 Nov. 

10 Dec. 

11 Feb. 

1 1 Mar. 

1929. 
22 Oct. 

28 Nov. 

1930. 
14 Jan. 

11 Feb. 

18 Mar. 

14 !\lay 

SOUTH WESTERN CENTRE. 

:\. l\1oRRIS. :\.R.C.Sc., l\I.l.E.E. (E.-in-C.0.). 
" Telephone Cable Circuit lnlcrfcrcnce." 

A. E. MILLARD. (E.-;n-C.0.). 
" l�ural Automatic Exchanges." 

G. E. H. BODY. 
" Telephonic Repeaters." 

A. BucKLITSCH. 
" Maintenance \Vork and Costs." 

E. S. R1TTE1<, l\1.I.E.E., D.F.H. (H.-in-C.U.). 
" Picture Telegraphy." 

To be arranged. 

NORTH IR.EL:\'.\D CENTRE. 

Chairman's .\ddrc·"· lo be follo\\·ed by <'xhibition of 
filn1 "\'oices Acro�s tl1e Sea." 

R. T. RoBIKso:-1, .\.M. I. E. E. ( E.-in-C.0. ). 
" Motor Tra1bport in the Post Office Engineer­

ing Department." 

A. H. ]ACQl'EST, .\.M.l.E.E. ( H.-in-C.0.). 
''Trunk Exchang(' ( 'on ... t ruction. ' ' 

\V. S. Fl<ESCJI. 
'' Rural �\uto1n;1tic Ex.cl1a11gt·:-i." 

]. (;. MoR1ww. 
" \VirE'Ie:-.s "-

(a) '' Bro<1dcas1 I 111 l'rfcn·ncl':-.. TJ1eir causrs 
and n'1nedie:--.." 

(h) " Brief description uf Tr"ns-.\tlantic \York­
ing." 

V'sit lo Mc"rs. !Ltrland & \\'ulff'.s Shipbuilding 
Yards.'' 

THE INSTITUTION OF P.O. ELECTRICAL ENGINEERS. 

Officers of Colonial and Foreign Telegraph Administratio11s 
\\·ho are engaged in Electrical Engineering \Vorks may be 
admitted as Colonial and Foreign Corresponding Members 
respectively, after application. 

Subscription payable annually rn 
P;tch year : 

Colonial i\Iember, 
Foreign 

VOL. XXIl. 

ach·:t11u' on J st April in 

£1 0 0 
£r JO o 

These sums include Annual Subscription to the Journal of 
P.O. Electrical Engineers and the supply of all Professional 
Papers issued during the period

. 
covered by subscription. 

Forms of application for Colonial and Foreign Membership 
can be obtained on application to 

The Secretary, 
Institution of P.O.E. Engineers, 

G.P.O. (Alder House), E.C.i. 

or the undermentioned gentlemen who have k.indly agreed 
to act as repre;;entatives of the Institution in their respective 
countries :-

R. Badenach, Esq., B.Sc. (Melb.), 
Chief Engineer's Office, 

Postmaster-General's Department, 
Treasury Gardens, 

Melbourne, C2, 
Australia. 

H. C. Brent, Esq., 
District Telegraph Engineer',; Office, 

Wellington, N .Z. 

N. N. Banerjee, Esq., A.M. I.E.E. (Ind.), 
Divisional Engineer, Telegraphs, 

Calcutta \Vest Division, 
8, \Vellesley Place, 

Calcutta, 
India. 

A. T. Kingston, Esq., M.B.E., A.M.l.E.E., 
Office of the Chief Engineer, 

Telegraphs & Telephones, 
C.T.0., 

Colombo, 
Ceylon. 

,\. J. Kellaway, Esq., 
Department of Posts and Telegraph:';, 

P.O. Box 366, 
Pietermaritzburg, 

South Africa. 

s 
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Name. 

------·---- -------

Brown, Major, O.B.E .... 

Gilbert, A. B. 

Corn foot, T. 

Fulcher, H. W. 

Blight, w. 0. 

Wakefield, J. H. M. 

Kingston, Major J. R., O.B.E. 

Withcrby, J. C. 

Gilb€rt, D. I'. 

Becton, H. C. 

Bignell, L.. 

Bruce, R . ... 

Worthy, L. F. 

Townsend, S. B. 

Hill, J. N . ... 

Milton, G. P. 

Husband, S. J. 

Saite, G. P. 

Prudden , R. W. 
Hoad, S. E. 
Milne, J . ... 

Name. 

----------

Manning, G. 
Salter, L. F. 
Wright F. V. 
Gilbert, J. 
Bridges, J. T. 
Shaw, J. W. 
Whittaker, A. W. 
Salt, R. S. 
Britton , G. A. C. R. 
McMillan, D. 
Helman, S. L. 
Dudley, J. C. 
Lewis, N. W. J. 

PROMOTIONS. 

Grade. 

Superintending Engineer N. Midland 
District. 

Assistant Superintending Engi neer, 
Scot. East District. 

Assistant Superintending Engineer, 
S. East Distri ct. 

Execu tive E'ngineer , Central Power 
Sect ion, London Distr ict. 

Acting Assis-tant Staff Engineer, 
Equipment, Section, E.-in-C.O. 

Executive Engineer, Guildforcl 
Section, S. Midland District. 

Executive Engineer, Power Secticn, 
E.-in-C.O. 

Assistant Engineer, Glasgow South 
Section, Scot. \Vest District. :{ Assistant Engi1.1 eer, Power Section, 

E.- 1n-C.O. 
Acting E'xecutiw· Engineer. 

Assistant Engineer, South Power 
Section, L ondon District. 

Chief Inspector, Technical Section, 
S. Eastern District. 

Chief Inspector, N. Ireland District. 

Chief Inspector , City (Ext!.) Section, 
London District. 

Chief Inspector, Sheffield Section, 
N. Mid. District. 

Chief Inspector, Technical Section, 
London District. 

Chief lnpector, Telephone Section, 
E.-in-C.O. 

Clerical Oflicer, Equipment Secti on , 
E.-in-C.O. 

Skilled Workmen, Class I., 
S. Eastern District. 

TRANSFERS 

Promoted to 

Assistant Engineer-in-Chief. 

Superinknding Engineer, N. Midland 
District. 

Asst. Suptg. Engirwer-in-Chargc, 
N. Ireland District. 

Assistant Superintending Engineer, 
I ,on don District. 

Assistant Staff Engineer, Eq uipment 
Section, E'.-in-C.O. 

Assistant Superintending Engineer, 
S. East District. 

Acting Assistant Staff Engineer, 
Power Sect ion, E.-in-C.0. 

Executive Engineer, Hereford Secticn. 
S. \Vales District. 

,\cling Executive Engineer, Power 
Section, E.-in-C.0. 
Executh·e Engineer. 

A cting E'xecutiYe E ngine er, Central 
Power Section, London Di,trict. 

A;;sistant Engineer, Technical Sectio:i, 
S. Eastern Dis,trict. 

Assistant Engineer, Liverpool (Intl.) 
Section, S. Lanes. District. 

Assistant Engineer , East (Ext! . ), 
Section, London District. 

Assistant Engineer, Middleshro' 
Section, N. District. 

Assistant Engineer Technical Section, 
London District. 

Assistant Engineer, Lines Section, 
E .-in-C.O. 

Chief Inspe ctor, Eq uipment Sec,tion . 
E.-in-C.O. 

Inspector, S. E'astern District. 

Rank. From To 

Assistant Engineer 
Assistant Engineer 
Assistant Engineer 

London District . F:.-in-C.0. 

Inspector 

E.-in-C.0. 
S.W. District. 

Seo. t E. District. 
N. E. District. 

" 
N. W. District. 

E. District. 
S. Mid. District. 
Lundon Dbtrict. 

London District. 
E.-in-C.0. 

London District. 
S.E. District. 

London Dist rict. 
" 

E.-in-C.O. 

" 

Date. 

I-<)-2<) 

1-10-29 

6-6-29 

2-8-29 

l-I0-2C) 

2-8-2<) 

l-8-2<) 

2-8-2<1 
2-8-2<1 
8-7-2<) 

To be fixed 
later. 
8-7-2<) 

l-8-29 

17-7-29 

To be fixed 
later. 

To lw fixed 
later. 

Date. 

24-7-29 
l-7-29 
l-9-29 

30-6-29 
6-8-2r1 

25-8-Zl) 
r-7-29 

23--6-29 
23--6-2q 

l-8-2') 
l-8-2() 
1-8-29 
l-8-29 
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Rl!TIRl!MENTS. 

Name. Rank. Districts. Date. 

De Lattre, A. L. 
Hardie, J. 
Lakey, T . ... 
Davey, F. W. 
Chambers, J. L. 
Beer, G. F. 
Dwyer, J. J. 
Ancell, W. J. 
Browne, F. G .. 
Phillips, F. J. 
Teggins, A. W. · · · ·  

Greenfield, G. 

Atkinson, J. S. 
Roy, J. D. B. 
Garrett, P. J. 
Aitchison, J. W. 
Bebington, A. E. 
Jackson, G. 

Willis, F. B. 
Riley, J. H. 
Hedley, D. J. 

Addis, C . ... 
Hollis, W. A. J. 

Harrop, F. N. 

Aspden, S. C. 

Child, A. J. 

Name. 

Name. 

Name. 

------- - ------

Assistant Engineer-in-Chief. 
Assistnnt Superintending Engineer. 

Executive Engineer. 
,, ,, 

Assistant Engineer. 

" 

Chief Inspector. 
" ,, 

Inspector. 

RESIGNATIONS. 

Rank. 

Assistant Engineer. 
" 

Inspector. 

DEATHS. 

Rank. 

Inspector. 

Soot. West. 
E. 

E.-in-C.O. 
Soot. West. 

S. Lanes. 
S. Mid. 

S.E. 
N. Mid. 
London. 
S. Mid. 

London. 
Testing Branch. 

Scot. East. 
London. 

S. Lanes. 
London. 

Scot. W. 

District. 

E.-in-C.O. 

" 

District. 

31-8-29 
14-9-29 
15-9-29 
31-8-29 
31-5-29 
14-6-29 
13-7-29 

8-6-29 
28-7-29 

31-7-29 
31-7-29 
31-7-29 

20-6-29 
3-6-29 

17-5-29 
28-5-29 
30-6-29 
25-8-29 

Date. 

30-6-29 
10-7-29 
7-7-29 

Date. 

----------------� �----

Oxford Radio. 
N. Wales. 

CLERICAL ESTABLISHMENT. 

PROMOTIONS. 

Grade. 

Higher Clerical Officer, S. Lnncs. 
District. 

Assisting Executive Officer, 
E.-in-C.O. 

Clerical Officer, E.-in-C.O. 

Promoted to. Date. 

Stnff Officer, S. Lanes. District. 

Executive Officer, E.-in-C.O. 15-7-29 

Acting Executive Officer, E.-in-C.O. 



Name. 

Weir, A. W. 
Whiteside, J. G. 
Jones, E. J. 

Harris, W. T. 

BOARD OF EDITORS. 

COMMUNICATIONS. 

RETIREMENTS. 

Grade. District. Date. 

----------------- ---------

Staff Officer. 
Higher Clerical Officer. 

Executive Officer. 

TRANSFERS. 

Rank. From 

Staff Officer. S. Lanes. District. 

s.w. 
N. \\'a. 

E'.-in-C.O. 

To 

S. \Vest District. 

COMMUNICATIONS. 

!0-6-29 
2-7-29 

14-6-29 

Date. 

I 1-6-29 

B. 0. ANSON, M.l.E.E., Chairman. 

All Remittances and Communications should be addressed 
to the MANAGING EDITOR, P.O.E.E. JouRNAL, Engineer-in­
Chief's Office, Alder House, London, E.C. r. 

Binding covers nnd copiPs of the Contents for Vol. 3 to 2 1 
nre available, and may be obtained from the local agents for 
rs. 6d. and 3d. respectively. Subscribers cnn have their copies 
of Vol. 21 bound, with index included, at a cost of 3s. by 
sending the JOURNALS to the local agents. Orders for bind­
ings, Vols. 1-19, should indicate whether the original binding 
with black lettering, or the later pattern in gold, is required. 
Covers with gold lettering will be the only type stocked from 
Vol. 20 onwards. 

P. J. Rmo, M.I.E.E. 

H. KITCHEN, M.I.E.E. 

A. J. GrLL, B.Sc., M.l.E.E., M.I.R.E. 

P. G. HAY, F.S.I., M.1.E.E. 

E. H. M. SLATTERY. 

W. CRUICKSHANK, M.1.E.E., Managing Editor. 

J. J. McKrcHAN, 0.8.E., A.M.I.E.E., Assistant Editor. The price of the JouRNAL is 1s. 3d. (1s. 6d. post free) per 
copy, or 6s. per annum, post free. All back numbers 2s. each. 
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