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PART I.--COMMON BATTERY. 

SECTION 1. 
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Plate 1. 

C.B. Diagram No. 2. 

COMMON BATTERY w ALL 'l'ELEPHONES. 

FIG. 1.-APPARATUS SCHEDULE. 

Telephone No. 1. The description includes 
Cord, Flexible, No. 222, and Heceiver, Bell; Coil, 
Induction, No. 3 or4; Bell, Magneto, 1,000 ohms; 
Condenser, metal-cased, 2 m.f. ; Transmitter, C.B. ; 
and 3 fixing screws and washeni. 

The 3-terminal type of the instrument is 
superseded by the 5-terminal patterns, but existing 
supplies of the former will be used up. See 
Fig. 4. 

The instrument should he ordinarily fixed 
upon the wall with its lower edge 40 inches from 
the floor. If the subscriber desires it placed at 
some other height, his wish should be complied 
with. When the wall has to be plugged, care 
must be taken that no unnecessary damage is 
caused. 

The wires may be led to the instrument, 
either from above or below, by way of the grooves 
in the back, through the holes below the terminals, 
and should be fixed below the lower nut of the 
terminal. 



Fw. 2.-SunscnrnEn's SET WITH Corn 
CoLLECTING Box. 

In addition to the items given under Fig. 1, 
the schedule includes: -

Box, Coin Collecting, Complete. 

The description includes the Cash Box. The 
box should be fitted adjacent to the Telephone. 

FIG. 3.-SussCRIBER's SET WITH ExTENSJO� BELL. 

The additional items in this case are :­

Bell, Magneto (1,000 ohms). 
Switth, Tumbler, 3 amperes (bronzed). 

'l'he Tumbler Switch may be :fitted adjacent 
either to the Wall Set or the Extension Bell in 
accordance with the desire of the subscriber. 

Frn. 4. 

Telephone No. 1 (Telephone, Wall, C.B.). The 
figure shows the wiring of the 5-terminal instru­
ment, which has superseded the original C.B. Wall 
Set with 3 terminals shown in Fig. 1. See also 
Fig. 4, Plate 2, which shows the connections of the 
later form of Induction Coil fitted in C.B. sets. 

Recent deliveries of this instrument are fitted 
with a detachable switch-hook(Hook, Receiver" F "), 
and the switch is arranged similarly to that shown 
in Plate 2, Fig. 5. 

3 
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Plate 2. 

C.B. Diagram No. 1. 

COMMON BATTERY TABLE TELEPHONES. 

Fm. ].--APPARATUS SCHEDULE. 

Telephone No 12. The description includes 
Cord, Flexible, No. 302; and Strip, Flexible Cord 
Connection, 4-terminal ; Micro Telephone, C.B. 
(Telephone 38) ; and Cord, Flexible, No. 409. 

This pattern of instrument is not nou; fitted 
on Erechange Circuits in competitive areas. 

Bell Set No. 1 (Bell Set, Magneto, C.B.). The 
description includes Condenser, metal-cased, 2 m.f. ; 
Induction Coil; and also screws for fixing. The 
internal connections arc shown theoretically in this 
figure; for actual connections .see Fig. 2. The 
Induction Coil fitted has two windings: Primary 
Coil. 17 ohms, Secondary Coil 26 ohms. The 
resistance of the Dell, Magneto, is 1,000 ohms. 
A later pattern is fitted with a 500 ohms + 500 
ohms Bell, the coils of which are joined in series, 

and an Induction Coil f-� fitted with connecting 

plates and screws similarly to the primary battery 
Induction Coils. See Fig. 4. 

:Fm. 2.-APPARATUS SCHEDULE. 

Telephone No. 2. The description includes 
Cords, Flexible, Nos. 222 (Receiver Cord) and 30'.:'; 
Receiver Bell; Strip, :Flexible Cord Conuection, 
4-termiual; Trausrnitter, 0.B. ; and Label No. 43. 
S ce also Fig. !J. 

Bell Set �o. 1. 



FIG. 3.-TARLE SET, WITH EXTENSION BEIL. 

The apparatus schedule is the same as either 
of the above, with the addition of:-

Bell, Magneto (1,000 ohms), 

and 
Switch, Tumbler, 3 amperes (bronzed). 

Fm. 4. 

Bell Set No. 1. In this Set the Induction 
Coil ("Coil Induction No. 4 ") is mounted on 

plates similarly to the primary battery Induc­
tion Coil. The small figure shows 1.lie method of 
winding the two coils ; it will be observed that 
the magnetic effect will be in series if a current is 
sent through the coils from 2 to l.a.nd 3 to 4. 

:Fw. 5. 

This figure shows the connections of Tele­
phone No. 2 with a detachable switch hook. The 
description under Fig. 2 iucludes also 2 Cords, 
Flexible, No. 116 (Transmitter cord), in this case. 

The Telephone should stand on the desk or 
table in a position indicated by the subscriber, 
and the Strip, Flexible Cord Connection, fixed to 
the ledge underneath the desk or table top in 
the vicinity of the telephone user's position. 

The Bell Set, Magneto, C.B., should be fixed 
on the wall in the position desired by the sub­
scriber, generally not less than 6 feet from the 
floor. 

The Tumbler Switch may be fitted adjacent 
to either the Bell Ret or the Extension Bell as 
required. 

:!i 
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Plate 3. 

O.B. Diagram No. 30. 

CONNECTIONS OF SUBSCRIBER'S CIRCUIT 
EQUIPPED WITH WALL SOCKETS AND 

PLUGS. TABLE TELEPHONE. 

In addition to the items required for an 
ordinary 'I'able Set, shown in Fig. 2 of Plate I, the 
following items are required:-

n Sockets, Wall, 4-hole. 
n Bells, Magneto (1,000 ohms). 
Plug, Wall, 4-pin. 

The connection shown dotted between 2 and 4 
of the plug has to be made locally. 



TELE. TABLE THANSR. TYPE C.B. BELL SET, MAGNETO O.B. 
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SECTION 2. 

SUBSCRIBERS' APPARATUS WITH 

SIMPLE EXTENSIONS. 



CONNECTIONS OF 
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ARRANGEMENT. 

10 

Plate 4. 

C.B. Diagram No. 3. 

SuBsCRIBER's OrncurT 

EXTENSION. TABLE 

EACH POINT. OLD 

APPARATUS SCHEDULE. 

Main Set. 

Telephone No. 2. 
Bell Set No. 1. 
Press Button, "F." 

Ea;terision Set. 

Telephone No. 2. 
Bell, Trembler, Circular, 100 ohms. 

The Press Button, "F," should be fitted on 
the table or desk, the Bell, Trembler, Circular, 
on the wall with the Armature in a vertical 
position, in positions agreed upon with the sub­
scriber. For other fitting information, see page 5, 
Subscribers' Ordinary Circuit. 
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Plate 4. 



CONNECTIONS OF 
WITH SIMPLE 
'11ELEPHONE AT 
ARRANGEMENT. 
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Plate 5. 

O.B. Diagram No. 151. 

SUBSCRIBER'S Crncu1T 
-EXTENSION. TABLE 
EACH . P(\)INT. NEW 

APPARATUS SCHEDULE. 

i}lain Set. 

Telephohe No. 10; The description includes, 
Cords, Flexible, Nos. 222 and 402; Strip, :Flexible 
Cord Connection, 4-terminal ; Transmitter, C.B. ; 
and Receiver, Bell. 

Bell Set No. 1. 

Extension Set. 

Telephone No. 2. 
Bell, Trembler, Circular, 100 ohms. 

The Press Button _on the Main Set performs 
the same function as ·the Press Button, "F," in 
the old arr&ngement;},e., its depression completes 
the circuit 'of the Ji'/ichange Battery through the 
Trembler Bell at the' Extensibn Set, thus giving a 
call at that point. 

See Fig. 2, Plate 14, for original connections 
of Telephone, Table, C.B., with Press Button, 
Transmitter Type (now Telephone No. 10). 
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Plate 6. 

C.B. Diagram No. 4. 

CONNECTIONS OF SuBSCRIBER's OmcuIT 

WITH SIMPLE EXTENSION. WALL 

TELEPHONE AT EACH POINT. 

APPAHATUS SCHEDULE. 

Main Set. 

Telephone No. 1 (3-terminal type shown). 
Pres::; Button, " F." 

E'Xtension Set. 

Telephone No. 1 (3-terminal type shown). 
Dell, Trembler, Circular, 100 ohms. 

The Press Dutton, "F," should be fitted on the 
left side of the telephone desk, on a level with the 
Magneto Bell; the Trembler Bell at the Extension 
on the wall immediately above the instrument. 

It should be obsened that the two left-hand 
terminals of the Extension Set are not joined 
together as in the case of an ordinary Set, the 
:Magneto Bell not being required at this point, all 
Exchange calls being received on the .Magneto 
Bell at the Main Set. 

See Plate 1 foT internal connections of Sets. 
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Plate 7. 

C.B. Diagram No. 5. 

CONNECTIONS OF SuBscRIBER's CmculT 
WITH SIMPLE EXTENSION. WALL 
TELEPHONE AT MAIN SET, AND TABLE 
TELEPHONE AT EXTENSION. 

APPARATUS SCHEDi.:LE:. 

Main Set. 

Telephone No. 1. 

Press Button, "F." 

-E';l',tension Set. 

Telephone No. 2. 

Bell, Trembler, Circular, 100 ohms. 

The Press Button should be fitted on the left 
side of the Main Set telephone desk, on a level 
with the Magneto Bell, and the Trembler Bell at 
the Extension Set on the wall in a position agreed 
upon with the subscriber. 
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Plate 8. 

C.B. Diagram No. 6. 

CoNNECTIOKS OF SuBsoRrn1m's CrncUIT 

WITH Two S1MPLE EXTENSIONS. 
w ALL TELEPHOKE AT MAIN SET� 
TABLE TELEPHONES AT EXTENSIONS. 

APPAltA'l'US SCHEDULE. 

Main Set. 

Telephone No. 1. 
2 Pre:;s Buttons, "F" (One for each Extension). 

Extension Sets 1 and 2. 

Telephone No. 2. 
Bell, Trembler, Circular, 100 ohms. 

The Press Buttons, "F," should be fitted on 
the sides of the desk of the Main Set Telephone; 
No. 1, which calls Extension No. 1, on the right 
side, and No. 2, which calls Extension No. 2, on 
the left. 

For internal connections of Main Set instru­
ment, see Plate 1, Fig. 4. 
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Plate 9. 

C.B. Diagram No. 7. 

CONNECTIONS OF SUBSCRIBER'S CIRCUIT 
WITH Two SIMPLE ExTENSIO:N'S, ·WALL 
TELEPHONE AT MA.IN SET AND AT 
EXTENSION N 0. 1, TABLE TELEPHONE 
AT ExTENSWN No. 2. 

APPARATUS SCHEDULE. 

Main Set. 

Telephone No. 1. 
2 Press Buttons, " F" (One for each Extension). 

Extension Set No. 1. 

Telephone No. 1. 
Dell, Trembler, Circular, 100 ohms. 

Extension Set No. 2. 

Telephone Ko. 2. 
Bell, Trembler, Circular, 100 ohms. 

See page 18 for position of Press Buttons, 
and Plate 1 for internal connections of Wall 
Telephones. 



EXTENSION SET 2. 

TELE I TABLE c.e XM TR Pt' 

l!IELL TRE.M: 
3 TERMo Cl�CULAl'l 

10()"" 

EXTENSION SET 1. 

TELE.' WALL C.B 

( 3 TERM:) 

BELL TAEM: 
3 T!.RM:CIFIGUL.Afl 

100--

PRE.Si'>, 
8UTTON'f' 

MAIN SET. 

TE.LE.' WALL C.B. 

(5 TERM� 

Plate 9. 



22. 

Plate 10. 

C.B. Diagram No. 8. 

CONNECTIONS OF SIMPLE EXTENSION 

OrncuIT WITH " SECRECY" SWITCH 

AT EXTENSION SET. 

APPARATUS SCHEDULE. 

Main Set. 

Telephone No. 1 (3-terminal shown type). 
Press Button, " .F." 

Extension Set. 

'l'elephone No. 2. 
Bell Set No. 1. 
13ell, Trembler, Circular, 100 ohms, 
Switch, 6-point, 2-position. 

The Switch should be fitted adjacent to the 
Extension Set in a position agreed upon with the 
subscriber. 

Normally, the circuit is through to the Mai11 
Set for receiving calls, the Magneto Bell at the 
Extension instrument being out of circuit. \Vhen 
the "Secrecy " Switch is turned, the .Main Set is 
entirely cut off from the Exchange, and the Bell 
at the Extension instrument is joined up, making 
that Set an ordinary " Terminal" instrument. 
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SEUTION 3. 

SUBSCRIBERS' APPARATUS 

WITH ONE EXTENSION AND 

INTERCOMMUNICATION. 
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Plate 11. 

C.B. Diagram 140A 

CONNECTIONS OF SuBSCRIBER's OmcUIT 
WITH SJMPLE EXTENSION, GIVING 
lNTERCOl\IMUNICATION, AND V"VITH OR 
\V ITHOUT SECRECY. 

APPARATUS SCHEDULE. 

Main Set. 

Telephone Ko. 5. 
In this, the more recent, type of Intermediate 

Telephone, an Intermediate Switch 4-way (Key, 
Type 2077) takes the place of the 3-way Switch in 
the older form, and the title includes also a Coil, 
Hetardation, 400 ohms, Type 2010 F. 

This arrangement permits of an additional 
"position" being utilised:--" Main Set through 
to Extension, Exchange held." See Plate 12 
giving the theoretical connections of the circuit in 
the several positions of the Switch. 

Extension Set. 

Telephone No. 7. 
The connections of the Switch and Links are 

shown as seen from the back of the Telephone. 
For "Secrecy " the links should be connected 

betweon � and 2; for "Non-Secrecy" between 
1 and 3. 

Plate 13 gives the Table equivalent of the 
Main Set, and Plate 14 the Table equivalent of 
the Extension Set. 
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Plate 12. 

C.B. Diagram No. 141. 

THEORETICAL ComrncTIONS OF SuB-
scRIBER's CIRCUIT WITH SrnGLE Ex­

TENSION, GIVING INTERCOMMUNICATION, 
AND WITH OR vVJTHOUT SECRECY. 

Fig. 1.-Switch in "Exchange" pos1t10n. 
Lever Central-Main Set through to Exchange. 

Fig. 2.-Switch in "Extension" position. 
I.ever in I-Main Set through to Extension Set. 

Fig. 3.-Switch in" Main Set to Extension 
and Exchange held " position. Lever in 2. 

Fig. 4.--Switch in "Extension Set through to 
Exchange " position. Lever in 3. 

The Extension Set calls the Main Set by 
intermittently earthing the B line by means of 
the Rotary Key. This operates the Biassed Bell 
without indicating a signal at the Exchange. The 
Extension is called by generator. 



Plate 12. 
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Plate 13. 

C.B. Diagram No. li4. 

CONNECTIONS OF SUBSCRIBER'S CIRCUIT. 
WITH SINGLE EXTENSION, GIVING 
INTERCOMMUNICATION, AND WITH OR 
WITHOUT SECRECY. TABLE TELEPHONE 
AT MAIN SET. 

l\PPARATUS SCHEDULE. 

Main Set. 

Telephone No. 6. The description includes 
Cord, Flexible, No. 1202; lntermediate S"·itch 
(Key Type 2077) ; and Block, Flexible Conl 
Connection, 12-terminal. These instruments have 
now been fitted with a fixed C.B. Transmitter, 
Receiver Rest, and Receiver, Bell, "D," with 
Cord, Flexible, No. 222. 

9 

Bell S<'t No. 3 (11ell Set, Magneto, � C.B.). 
"' 

The description includes 2 Hells, Magneto-one 
1,000 ohms, the other 50 ohms (biassed); Coil, 
Retardation, 400 ohms, Type 2010 F; Coil, 
Induction, Type 2203 ; and :3 Condensers, metal­
cased , · 5 m.f., 2 rn.f., and JO m.f. 

See Plates 11, 12, and 14 for Extension Sets; 
and Plate 11 for the Wall Set equivalent of the 
above. 

All connections are shown as if looking at the 
fronts of the sets, except the Key, which is shown 
as if seen from the back. 
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Plate 13-cont. 

Lever Central-Main Set through to Exchange. 
Lever in Position I-Main Set through to 

Extension. 
Lever in Position 2--Main Set through to 

Extension and Exchange held. 
Lever in Position 3-Extension Set through to 

Exchange. 
For " Secrecv " the links should be connected 

between l and ·2. For "Non-Secrecy" the links 
should be connected between 1 and 3. 

See Plate 12 for theoretical conditions in the 
various positions uf the Switch, und page 28 
for the methods of calling. Lifting tlw Micro 
Telephone from the cradle in this instance calls 

the Exchange, when the Switch Lever is in the 
central position. 
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Plate 14. 

C.B. Diagram No. 13. 

CoNKECTIONS OF EXTENSION SET, GIVING 
INTERCOMMUNICATION WITH MAIK SET, 
vV1TH oR WrTHnuT SEcREcY. TABLE 
TELEPHONE AT EXTENSION. 

APPARATUS ScmwuLE. 

Telephone No. 10. 
Bell Set No. 1. 
This Table Set is the equivalent of the Wall 

Set, "Telephone No. 7" shown in l'latc::; 11 
and 12, the Press Button when pressed inter­
mittently performing the same function as the 
Rotary Key in the case of the Wall Set. 

Fig. 2 shows the original connections of the 
Press Button and the 'l'elephone Base. 
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Plate 15. 

C.B. Diagram No. 157. 

CONNECTIONS OF EXTENSION SET, GIVIKG 

INTERCOMMUNICATION WITH MAIN SET, 
\VITII OR WITHOUT SECRECY. TABLE 
TELEPHONE WITH vV ALL PEG AND 
SOCKETS. 

APPAitATUS SCHEDULE. 

Telephone No. 10. 
Bell Set No. 1. 
Peg, Wall Socket, 7-connection. 
n Sockets, vV all, 7-connection. 
n Bells, Magneto, 1,000 ohms. 

Connections at'" to be made normally. When 
it is required that one Bell only should be in 

circuit at any time, the connections shown dotted 
should be made and the connection at ''' left 
difconnected. 

See Plates 11 and 14 for ordinary Extension 
Sets, 
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Plate 16. 

BELL SET No. 4. 

The plate shows the connections of the Inter­
mediate C.B. Switching Set introduced in 1909 

for use on a Subscriber's Circuit with one Exten­
sion, giving Intercommunication, with or without 
secrecy. 

When the two pairs of terminals AA and BB 
are connected, as shown by the dotted lines, the 
intermediate station (at which an ordinary com­
plete C.B. telephone set is fitted) is connected in 
bridge with the extension on the Exchange lines 
when springs " 2 " are operated. With the dotted 
connection removed, the intermediate station can­
not overhear under the same conditions. 

Speaking current for conversation between the 
intermediate and extension stations is provided by 
two dry cells which are connected to the terminals 
marked Z and C. 

The Indicator is connected so as to afford an 
automatic clearing signal of a negative character, 
when the Extension clears to the Exchange. 

See Plate 17 for the conditions in the various 
positions of the switch. 

At the Extension an ordinary C.B. telephone 
is fitted with the addition of a, generator for the 
purpose of calling the intermediate station. 



Plate 16. 
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Plate 17. 

THEORETICAL CONNECTIONS OF SuBscRr­
nER's CIRCUIT WITH SINGLE EXTENSION, 
GIVING INTERCOMMUNICATION, WITH OR 
WITHOUT SECRECY, WHEN BELL SET 
NO. 4 IS USED. 

Fig. 1.-Switch in "Exchange" pos1t10n. 
Lever central-Main Set through to Exchange; 
Extension on Extension Bell. 

Fig. 2.--Switch in "Extension" po::;ition. 
Springs No. 1 operated-Main Set through to 
Extension ; Exchange on Extension Bell. Local 
battery in series on the " Main to Extension" lines. 

F'iiJ. 3.--Switch in "Main Set to Extension 
and Exchange held "position. Springs Nos. land 
3 operated--Excbange held by one bell coil. 

Fig. 4.-Switch in "Extension Set through to 
Exchange" position. Springs No. 2 operated­
Drum Indicator on lines. Main Set in bridge on 
lines, if terminals AA and BB are connected ; 
otherwise disconnected. 

8ee Plate 16 for wiring of Switching Set. 



C>---=mgf 1: _l_u 
0 

EXCHANGE TELE ce EXTENSION 

0------ 11�- � 

FIG::!> 

EXCHANGE: 

FIG· 4 

0 

E)(TEN: AS FIG: '2.. 

0 

u�--o 
El\'TEN�ION 

Plate 17. 

41 



42 



SECTION 4. 

PIUVATE BRANCH EXCHANGES. 
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Plate 18. 
C.B. Diagram No. 19. 

CONNECTIONS OF EXCHANGE CIRCUIT : 
CoMMUNICATION WITH NATIONAL TELE­
PHONE COMPANY'S EXTENSION CIRCUITS, 
OR WITH A PRIVATE Wnrn (N.T. 
CoMPANY's) . P.O. ·WALL TELEPHONE, 
COMMON BATTEliY, FIXED. 

APPARATUS SunEDULE. 
Instrument, Extension, · C.B., No. 19. The 

description includes Case for Extension Instru­
ment, C.B., No. 19; fitted with Coil, Retardation, 
Type 9A (80 + 80 ohms); Switch , 3-position, 
Drawing 926 ; 2 Condensers, metal-cased, 2 m.�. ; 
and Switchspring, 5-point . 

Calls from the P.O. Exchange are received on 
P.O. Telephone, and answered by turning Switch 
to " Exchange ." If an Extension is wanted, the 
Switch is left in " Exchange " position, Receiver 
is replaced on hook, and the Extension is called 
by means of the National Company 's instrument 
in the usual way. 

When Extension subscriber replies, he is 
plugged through to Switchspring on this instru­
ment and the Switch turned to " Extension." 
vVhen the Extension subscriber clears, his 
Indica tor drops and bell oE P.O. Telephone rings. 
The pegs should then be withdrawn and the 
Switch restored to normal, the latter operation 
sending the clearing signal to the P.O. Exchange. 

When an Extension subscriber desires to 
communicate with the P.O. Exchange, his line 
should be connected to the Switchspring on this 
instrument and the Switch turned to" Extension " ; 
the P.O. Exch:.tnge will then be automatically 
called. 



When the instrument is used in connection 
with a private wire circuit maintained by the 
N.T. Company where that is the only extension, 
teed connections should be taken from the private 
wire to the right hand terminals A, B. The 
operating is the same as before, except that no 
plugging through is necessary. 

The position of the apparatus should be in 
accordance with the wishes of the subscriber. 

INSTRUMENT, EXTENSION, C.B., NO. 19. 

sw:SPRING 
5 POINT 

u 58087. 

2M.F. 

2 . •  

A 

E>ITENSION 

Plate 18. 
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Plate 19. 

C.B. Diagram No. 20. 

OoNNECTIONS OF ExcHANGE CIRCUIT ; 
COMMUNICATION WITH NATIONAL TELE­
PHONE COMPANY'S EXTENSION CIRCUITS. 
N.T. COMPANY'S TELEPHONE USED FOR 

SPEAKING ON ALL CIRCUITS. 

APPARATUS SCHEDULE. 

Instrument, Extension, C.B., No. 20. The 
description includes Case for Extension Instrn­
ment, C.B., No. 20; fitted with Bell, Magneto, 
1,000 ohms (unmounted); Coil, Retardation , 
Type 9A (80 + 80 ohms) ; Switch, 3-position, 
Drawing 926 ; 2 Condensers, metal-cased, 2 m.f. ; 
and Switchspring, 5-point. · 

Calls from P.O. Exchange are received on the 
Magneto Bell, and answered by turning the 
Switch to " E..'l:change " position and inserting 
peg in Switchspring. If an Extension is wfill.ted, 
Peg should be withdrawn and inserted in Switch­
spring of Extension asked for on N.T. Company's 
Switch. The Extension should then be called as 
usual from N.T. Company 's Telephone and after 
replying should be connected to the Switchspring 
on this instrument. 

Ciearing Signal from Extension is received 
on the Magneto Bell, and the clearing signal to 
the Exchange is sent by restoring the Switch to 
normal. 

Calls from the Extension are received on 
N.T. Compfill.y's Indicator. The Extension is 



then pegged through to Switchspring o� this 
instrument, and the Exchange is called by ·the 
action of turning Switch to " Exchange " position . 

Clearing signal as before. · 

The movement of the 3-position Switch to the 
left should be blocked. 

INSTRUMENT, EXTENSION, C.B., NO. 20. 

1'Vll• l?>PRIHG ,J+--L,..L--..j.L, 
llPOINT 

COIL. Rt:T/\RDATJON TYPt: 
'9/\ 

�---uA a 
EXCH/\NGt: 

Plate 19. 
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Plate 20. 

C.B. Diagram No. 21. 

CONNECTIONS FOR LONG EXTENSION 

CIRCUIT, OR FOR AN EXTENSION OF A 

BRANCH EXCHANGE CIRCUIT. 

APPARATUS SCHEDULE. 

Instrument, Extension, C.B., No. 21. The 
description includes Case for Extension Instru­
ment, C.B., No. 21; fitted with Bell, Trem­
bler, Circular, 25 ohms; Coil, Retardation, 
Type 9A (80 + 80 ohms); 2 Condensers, metal­
cased, 2 m.f. ; Switchspring, 5, 8, and 5-point, 
1+1+1 . 

-� - 9 --- ; Indicator, Drop, Tubular, 1, 000 ohms, 
.., 

�' or Indicator, Non-polarised, "C," 500 + 500 

ohms, �· Generator, Bracket, 3-terminal (Un-

mounted) ; Coil, Induction, 
l�O 

; and Suspender 

for Micro Telephone. 
*Telephone No. 28 (with Hook). 
Battery, Leclanche, Agglomerate, 2-block, 

2-cell, No. 2. 
Switch, 6-point, 2-position (see Notes). 

The Exchange is automatically called by 
insertion of peg in the "Exchange" Switch­
spring ; the Extension is called by Generator. 

*Superseded by-Telephone, Table, P.B., Transmitter 
Type, Complete (Telephone No, 4). 
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Plate 20-cont. 

At the Extension a Telephone, Table (or Wall), 
with Generator, is required; the Generator being 
used both for calling and clearing. The clearing 
signal to the Exchange is sent by withdrawing 
the peg from the " Exchange " Switchspring. 

When it is desired to extend the Exchange · 
Circuit to the Extension Station at night and the 
length of the line will permit this to be done 
satisfactorily, it is necessary to ask for "Instru­
ment, Extension, C.B., No. 21, with Switch, 
6-point , �-position." 

If it is necessary to add such a Switch locally 
to an instrum ent not previously equipped, a 

" Switch, 6-point, 2-position, engraved 'Night' 
and 'Day' " should be demanded . It should be 
fitted immediately over the aperture for the 
Indicators, and connected to the six screw tags 
(as shown by the dotted lines in the diagram), 
the connections shown between tags 2 and 3, and 
4 and 5, being removed. 

The wires must be taken round to the right­
hand inside the case, and carefully cabled up so 
as to allow the hin�d front to be freely opened. 
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Plate 21. 

C.B. Diagram No. 134. 

WIRING DIAGRAM OF SWITCHBOARDS, 
5 10 

BRANCH ExcHANGE, c.B., 10 AND 
10, 

USING LINE INDICATORS FOR CALLING 
AND CLEARING. 

APPARATUS SCHEDULE. 
5 

Switchboard, Branch Exchange, C.B., Io or 

i�· The description includes Transmitter, Solid­

Back, C.B.; Cord, Flexible. No. 222; and 
Receiver, Bell, "D." 

Switch, Tumbler, 3 amperes (bronzed). 
Bell, Trembler, Small, } 
Bell, Tre;�ler, Circular, If required. 

25 ohms. 
Battery: 2 Cells, Dry, Y (£or local bell circuit 

only). 
This diagram shows the connections of the 

original {0 and t� Switchboards, re-wired and 

brought into line with the principles adopted in 
the later forms of smaller sized Switchboards for 
Branch Exchanges. The Indicators, Type 34, 
formerly used for calling purposes only, now 

.·indicate both calling and clearing signals. This 
arrangement renders the use of clearing indicators 
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on the B Cords unnecl'ssary, and they have been 
accordingly cut-out. 

The dotted connections show the local Bell 
Circuit where such is fitted. The Bell should be 
fitted off the Board in a position indicated by the 
subscriber; if a Switch, Tumbler, 3 amperes 
(bronzed), is used to control the Bell Circuit, it 
may be fitted on the Board. 

Plate 22 shows the circuit arrangements on 

this Board. 
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Plate 22. 
O.B. Diagram No. 133. 

SUBSCRIBER'S INSTALLATION WHEN ONE 

EXCHANGE CONNECTION AND Two TO 

TEN EXTENSIONS PROVIDED. Swrrcn-
B E C1B 5 BOARDS, . RANCH XCHANGE, · . , lQ 

AND 

AND 

10 
(LINE INDICATORS CALLING 

10" 

CLEARING.) 

Cmou!'f ARRANGEMENTS. 

The principles on which this board is worked 
are similar to those described on page 64, but 
owing to the fact that the arrangement had to be 
introduced on the boards originally supplied , 

_which were wired and equippAd in a somewhat 
· different manner, the methods by which calling 

and clearing to the Exchange are effected differ 
from those of the later boards. 

In this case the l�xchange line terminates at 
the board on a peg. A Magneto Bell, 1,000 ohms, 
in series with a Condenser, metal-cased, 2 m.f., is 
permanently connected across the lines for the 
purpose of receiving calls from the Exchange. 
To call the Exchange, the operator pushes the 
Speaking and Ringing Key into the " speaking " 
position and at the same time raises the Receiver 
from the hook. This operation clo1:;es the circuit 
of the Exchange battery from the "A" line 
through the upper contact of the Receiver hook, 
the inner springs of the "speaking'' Key, primary 
coil of Induction Coil, Transmitter, Retardation 
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Coil (165 ohms), and one half of the Retardation 
Coil (Type 13s), to the B line and negative pole 
of the battery. 

If an Extension is required and independent 
communication between the board and the 
Extension not first considered necessarv, the 
operator inserts the Exchange peg in the Switch­
spring associated with the Extension circuit, and 
throwing the Speaking and Ringing Key into 
the " ringing " position calls the Extension by 
Generator . The movement of the Key from 
"speaking " to "ringing" breaks the Exchange 
circuit that hall been completed through the 
" speaking " side of the Key ; but it will be 
observed that the insertion of the peg in the 
Switchspring had caused the upper of the two 
50 + 50 ohm Relays (Type E 1) to be actuated by 
way of the third point on the peg and the bush 
of the Rwitchspring. The Exchange is thus 
" held " hy the closing of a circuit from the A 
line through the Receiver hook anJ upper contact 
armature of the a hove Ifolay, riO-ohm Resistance 
Coil, Retard ation Coil, Type ] 3n, to the B line. 
Wh@n the Extension replies by lifting the Heceiver 
from the hook, this circuit is broken by the 
actuation of the lower 50 + 50 ohm Relay, and 
the condition then becomes that of an ordinary 
subscriber's circuit, the A and B Exchange lines 
on the peg heing join8d straight through to the 
Extension. The lower Relay, which is in series 
with the B line, is shunted by a non-inductive 
resistance of 100 ohms for speaking purposes . 

If the operator considers it necessary to advise 
the Extension of the Exchange call, the Exchange 
peg should be inserted in a spare Extension 
Switchspriog to hold the Exchange, and the 
Extension required called by means . of an ad­
joining peg. 
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Plate 22-cont. 

An Extension clears to the board-and also 
incidentally to the Exchange-by hanging up the 
Receiver, thereby breaking the main circuit, in 
which the lower E 1 Relay is placed. The move­
ment of its armature to the upper contact closes 
the circuit of the Clearing Indicator (Type 34); 
from Earth on the upper E 1 Relay, armature of 
lower E 1 Relay, sleeve of peg, bush of Switch­

spring, Indicator, distribution lead to the B line, 
and negative pole. 

When an Extension calls the board by raising 
the Receiver, the calling circuit is completed from 
Earth on the inner A spring, the Extension A 
line, Extension Set, Extension B line, Indicator 
Type 34, to the Exchange B line as above. 

Two Extensions are connected by means of a 

pair of pegs and cords, and in this respect the 
arrangement is similar to that of the later boards ; 
viz., the distribution point at the middle of the 
large inductance (Retardation Coil, Type 13B), 
to which is connected one side of a 10 m.f. 
Condenser-the other side being earthed-is 
placed in a symmetrical position with regard to 
the A and B Exchange lines. 

See Plate 21, for Wiring Diagram of board, 
and Plates 23 and 24 for connections of later types 
of Switchboards of this capacity. 
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Plate 23. 

C.B. Diagram No. 14D. 

WIRING DIAGRAM OF SwITUHBOARDS, 
1+4 

BRANUH, EXCHANGE, C.B., 5-- AND 

1+9 
lQ; AND CASE WITH RETARDATION 

COIL AND CONDENSERS, C.B. (1 + 4). 

APPARATUS SCHEDULE. 

1+4 
Switchboard, Branch Exchange , C.B., - -0--

l + 9 Th l 
. .  

" ld ·r . 
or 10 -. . e cescnpt10n me. u es' ransm1tter, 

0.D. ; Cord, .Flexible, No. 222, and Receiver, 
Bell, "D." Two pairs of Pegs and Cords are 

issued with a 
1 -f: 4 

board, and four pairs with 
D 

l + \) 
a --10 --- board . 

Case with Retardation Coil and Condensers, 
C.B. (1 + 4). The description includes Coil, 
Retardation, Type 2013 or L 5, 2G + 25 ohms ; 
Spool, Resistance, Type 2200, 100 ohms ; and 
4 Condensers, metal-cased (three 2-m.f., and one 

10-m.f.). 
Bell, Trembler, Circular, 25 ohms. 
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Switch, Tumbler, 3 amperes (bronzed). 
Battery : 2 Cells, Dry, Y (for local bell circuit 

only). 

The four tags at "' and the corresponding 
Switchspring are to be used only when a Night 
Extension Service is required. When used, the 
line wires of the Extension requiring the Night 
Service should be connected to tags " a " and 
'' b," while " c" and " d" should be connected to 
the ordinary tags of the Extension. 

When a Night Service is wanted, a Label, 
No. 66, should be fitted on each of the Switch­
springs so marked by means of two Brass Screws, 
No. 1, R.H., !-inch. When not wanted, Plugs, 
No. 1, Ebonite, should be inserted in the switch 
holes. 

The Tumbler Switch controllin g the local bell 
circuit should be fitted on the board. but the 
Trembler Bell should be fitted off the board in a 

position indicated by the subscriber. 

See Plate 2G, for diagram of circuit connections. 

5Y 
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Plate 24. 

C.B. DiagramNo. 156. 

'WIRING DIAGRAM OF SWITCHBOARDS, 
BRANCH Exm.rANGE, C.B. AND MAGNETO, 

�_j- �-+ �; AND CASE WITH HETARDA-
5 

TION Con, AND CONDENSERS, C.B. 
(1 + 6). 

APPARATUS SCHEDULE. 

Switchboard, Branch Exchange, C.B., and 

M 
l + 2+2 

'I'h d 
. . .  l d agneto, · 5 . e escnpt10n me u es 

Transmitter, C.B. ; Cord, Flexible, No. 222; 
and Receiver, Bell, "D." Two pairs of Pegs and 
Cords are issued with each board. 

Case with Retardation Coil and Condensers, 
C.D. (1 + 6). The title includes Coil, Retardation, 
'l'ype 2013, 25 + 25 ohms; Spool, Resistance, 
Type 2200, 100 ohms ; and 6 Condensers, metal­
cased (five 2 m.f., and one 10 m.f.). 

Bell, Trembler, Circular, 25 ohms. 
Switch, Tumbler, 3 amperes (bronzed). 
Battery: 2 Cells, Dry, Y (for local bell circuit 

only). 

The four tags at ''' and the corresponding 
Switchspring are to be used only when a Night 
Extension Service is required. When used, the 
line wires of the Extension requiring the Night 
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Service should be connected to tags "a" and 
"b," while "c" and "d" should be connected to 
the ordinary tags of the Extension. 

When a Night Service is wanted, a Label, 
No. 66, should be fitted on each of the Switch­
springs so marked, by means of two Brass Screws, 
No. 1, R.H., !-inch. When. not wanted, Plugs, · 

No. 1, Ebonite, should be inserted in the switch 
holes. 

The Tumbler Switch controlling the local bell 
circuit should be fitted on the board, but the 
Trembler Bell should be fitted off the board in a 

position indicated by the subscriber. 

See Plate 26 for diagram of circuit connections. 

u 58087, E 
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Plate 25. 
C.B. Diagram No. 155. 

\V IRING DIAGRAM OF SWITCHBOARD, 
BRANCH EXCHANGE, C.B. AND MAGNETO, 

�f 5 + 4 · AND CASE WITH RETARDA-10 ' 
TION Co1L AND CONDENSERS, C.B. 
(1 + 8). 

APPARATUS SCHEDULE. 

Switchboard, Branch Exchange , C.B. and 

M l+5+4 Tl d . . " ld agneto, -� . ie escnpt10n m e  u es 
Transmitter, C.B. ; Cord, Flexible, No. 222, and 
Receiver, Bell, "D." :Four pairs of Pegs and 
Cords are issued with each board; 

Case with Retardation Coil and Condensers, 
C.B. (1 + 8). The title includes Coil, Retardation, 
Type 2013, 25 + 25 ohms ; Spool, Resistance, 
'l'ype 2200, 100 ohms; and 8 Condensers, metal" 
cased (seven 2 m.f., and one 10 m.f.). 

Bell, Trembler, Circular, 25 ohms. 
Switch, Tumbler, 3 amperes (bronzed). 
Battery: 2 Cells, Dry, Y (for local bell circuit 

only). 
The four tags at r:i and the corresponding 

Switchspring are to be usfld only when a Night 
Extension Service is required. When used , the 
line wires of the Extension requiring the Night 
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Service should be connected to tags " a" and "b," 
while " c " and " d " should be connected to the 
ordinary tags of the Extension. 

When a Night Service is wanted, a Label, 
No. 66, should be fitted on each of the Switch­
springs so marked by means of two Brass Screws, 
No. 1, R.H., %-inch . When not wanted , Plugs, 
No. 1, Ebonite, should be inserted in the switch 
holes. 

The Tumbler Switch controlling the local 
bell circuit should be fitted on the board, but the 
Trembler Bell should be fitted off the board, in a 

position indicated by the subscriber. 

8ee Plate 26 for diagram of circuit connections. 
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Plate 26. 

C.B. Diagram No. 148. 

Crncun· ARRANGEMENTS ON Swn'CH-
BOARDS, BRANCH EXCHANGE, O.B., 
1+4 1+9 

AND -�· AND ON Sw1TCH-
5 10 , 

BOARDS, BRANCH EXCHANGE, 0.B. AND 
1+2+2 1+3+1 

MAGNETO · ·· ·· -· ··· · · - ·�···--· AND 
' 5 , 5 ' 

1+5+4 
10 

Night Extension Switchsprings, if requil'ed, 
are fitted at the points marked "x" on the upper 
portion of the diagram , which shows two Ex­
tension Circuits, the upper a Magneto Extension, 
and the lower a C .B . Extension. See separate 
diagrams for actual connections at Extensions; 
Plates 55 and 56 show the instruments fitted on 
Magneto Extensions, and Plate 27 the instruments 
on C.B. Extensions. 

At the Exchange the lines are terminated in 
. the ordinary manner, and calling and clearing 
signals from the board are indicated there like 
those of a simple subscriber's circuit. To the 
inner springs of the Exchange Switchspring a 
Non-polarised Indicator is connected, the A and B 
springs being j oined through Condensers, metal­
caserl, 2 m.f., to tbe A and B lines respectively 
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Plate 26-cont. 
for speaking circuit purposes. When the Ex­
change operator calls by Generator, the shutter of 

the Indicator drops, thus indicating a call. The 
insertion of a peg in the Switchspring cuts out the 
Indicator, but throws across the lines by means of 
the upper springs a 100-ohms Resistance Spool 
(Type 2200) in series with a Retardation Coil of 
high inductance (Type 2013). At the centre 
point of this inductance is connected the power 
distribution lead between the Exchange line and 
the various Extension circuits, as well as one side 
of a Condenser, metal-cased, 10 m.f., the other side 
of which is earthed. The Retardation Coil and 
Resistance , Spool joined across the Exchange 
lines " engage " the Exchange, and at the same 
time the distribution point is thrown into 
practically a symmetrical position with respect to 
the two Exchange wires. 

A C.B. Extension calls the Board by raising 
the Receiver from the hook. This operation closes 
the circuit of the Common Battery through Earth 
on the positive pole, one coil of Relay, Type 2001, 
Extension A line, Extension Set, Extension B line, 
second coil of Relay, Type 2001, Distribution lead. 
one limb of Retardation Coil, Type 2013, to 
Exchange B line and negative pole. The armature 
of Relay, Type 2001, is attracted to the" marking" 
stop, which is connected to Earth through the 
inner and long springs of the Switchspring 
associated with the calling Extension, thus joining 
up a derived circuit in which is connected the 
calling and clearing Indicator (Type 34). 

The insertion of a peg in the Switchspting 
breaks the derived circuit, and the armature of 
the Indicator resumes its normal position. Con­
nections between the various circuits are made by 
means of simple 3-way pegs, and 2-way cords. 



When both Extensions hang up their Receivers, 
the Relay circuits are disconnected, and the 
armatures fall back upon the "spacing" stops, 
closing the Indicator circuits, thus giving a . 

clearing signal which disappears when the pegs 
are withdrawn. 

The operator ' s Set is on the same principle as 
a ·C.B. Extension. The Relay, however , is re­
placed by a Retardation Coil of equal resistance 
(Type 2014), as no signalling apparatus is 
required. The Exch ange is called by the insertion. 
of a peg in the Exchange Switchspring , the other 
pair of the peg being inserted in the speaking 
Switchspring. A clearing signal is sent by with­
drawing the peg from the Exchange Switchspring. 
The Receiver should be hung up when the 
clearing signal has been sent, and the peg with­
drawn from the speaking Switchspring. 

One side of the G enerator mounted on the 
board is earthed , and both sides are teed to the 
outer springs of the Ringing Keys (Type 2052). 
The Extensions are called by Generator ; Magneto 
Extensions on the loop, and 0.B. Extensions on 
the A line and Earth. A Magneto Extension calls 
and clears to the board by means of the Generator 
fitted in the set, th e signals being received on the 
Non-polarised Indicator, 1,000 ohms, Type 2005, 
which is j oined permanently across the lines. 

When aNight Service is required, the E"l(change 
Night Service Switchspring is j oined to the 
Extension Night Service Switchspring by a pair 
of pegs and cordo:, the Extension circuit being 
j oined up in the manner expl ained on page 68. 

When fitted on Exchanges where B line 
feeding is not • provided for, 8 Cells, Dry, Z, will 
be connected to the terminals to which the 
10 m.f. Condenser is wired, and the tap to the 
centre of the Coil Ret. 2013 taken off locally. 
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Plate 27. 
C.B. Diagram No. 152. 

CONNECTIONS OF O.B. WALL AND rfABLE 
'TELEPHONES, WHEN USF.D UPON Ex-
TENS10.K CIRCUITS FROM " SWITCH-
BOAI:DS, BRANCH EXCHANGE, O.B., 
5 10 1+4 dl+9,, 10' 10' --r;-• an ---W-' AND FROM 

" SWITCHBOARDS, BRANCH EXCHANGE, 

O.B. AND MAGNETO, 
1 + ; + 2 

1+3+1 1+5+4,, 5 ' AND 
10 -. 

APPARATUS SCHEDULE. 
Fig. 1.-W all Set. 

Telephone No. 1. 

Coil, Bridging, 1,000 ohms, 1· 
Fig. 2.-Table Set. 

Telephone No. 2. 
Bell Set No. 1. 
Coil, Bridging, 1,000 ohms, j. 
The connections of the " A " and " B " lines 

are the reverse of those used when the Telephones 
are joined up upon direct subscribers' circuits. 

When Wall Telephones are used, the Bridging 
Coils should be screwed underneath the projecting 
case containing the Magneto Bell. In the case of 
Table Telephones, the Bridging Coil should be 
screwed to the underside of the case containing 
the Magneto Bell and Induction Coil. 

See Plates 55 and 56 for the connections of a 
Magneto Extension Set. No earth connection is re­
quired, however, as this circuit is called on the loop. 
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Plate 28. 

WIRING 

BRANCH 

3 + 20 
25, 

0.B. Diagram No. 17. 

DIAGRAM OF SWITCHBO.ARDS, 

EXCHANGE, 0 B �t_ lO, 
. .  , 25, 

5 + 30 d 5 + 50 
60 

' an --ea.-· 

APPARATUS SCHEDULE. 

Switchboard, Branch Exchange, C.B., �2j;J:2, 
;J 

3 + 20 5 + 30 . 5 + 50 
�- - - 01 ------

25' 60 ' 60 . 

If a Night Bell is required, the following 
additional apparatus will be required: -

Bell, Trembler, Small. 

3 + 10 3 + 20 New 25 and 25 - Boards are fitted 

-·tl ') I' , c· 
· . 5 + 30 d 5 + 50 

\H i 0 �xcnange ircmts, -60- an 00-

with 5 Exchan ge Circuits and an ultimate 
capacity of 10. 

The number of Extension circuits fitted in 
each case is given by the second figure in the 
numerator of the fraction. 

See Plate 29 for Circuit Arrangements. 
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Plate 29. 

C.B. Diagram No. 16. 

CIRCUIT ARRANGEMENTS ON SWITCH-
BOARDS, BRANCH EXCHANGE, C.B., 
3 + 10 3 + 20 5 + 30 

d 5 + 50 
25 ' 25- ' 60 ' an 60 · 

Fig. !.--Extension Circuit.-Ordinary Wall, 
or Table, C.B. Sets are used at Extension points. 
Extension lines terminate on 5-point Switch­
springs, the inner springa of which are connected 
(the B line through an Indicator, 500 ohms 
(Type 34)) to the Power Bars. An Extension 
calls the Board by lifting the Receiver from the 
hook, thus completing the circuit from the Power 
Bars through the Calling Indicator and Extension 
Lines and Set. 
. Fig. 2.-Exchange Circuit.--The Exchange 
lines are terminated at the Exchange in a similar 
manner to those of an ordinary subscriber, and 
calling signals are indicated and sent from there 
in the usual way. At the Board the lines are 
terminated on a 5-point Switchspring, the inner 
springs of which are connected through a Con­
denser, metal-cased, 2 m.f., to the line coil of a 
self-restoring Indicator (Indicator, Type 22). When 
the Board is called by Generator from the Exchange, 
the armature is attracted, and the projection of 
the shutte1· indicates the call. 
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Plate· 29:_coni. 
Fig. 3.-0oril Oireuit.--To call the·Eichange 

the operator inserts the Calling Peg in the 
Switchspring associated with the Exchange line 
to be used. This operation closes the circuit of 
the restoring coil of Indicator, Type 22, from Earth 
through the bush of the Switchspring, the sleeve 
of the Peg, Relay, Type 122AB, to the Negative 
Power Lead. The current flowing in the circuit 
locks the Indicator, Type 22, and brings the 
double armature of the Relay in contact with the 
inner contacts, which are connected to the coil 
ends of the Retardation Uoil, Type 9A, between 
which is now connected Retardation Coil, Type le. 
The Clearing Indicators (Type 6A) are permanently 
connected in the B Cord of each pair of Pegs and 
Cords, and since they are fitted in the speaking 
circuit, each Indicator Coil is shunted by a non­
inductive resistance of 100 ohms. The Magnet 
coil is wound to 50 ohms, the joint resistance 
being thus approximately 33 ohms, 

Extension Sets are called by Generator, which 
is teed across the outer springs of the " ringing " 
sides of the Speaking and Ringing Keys ; they 
clear to the Board by hanging up the Receiver, 
thereby causing the discs of the Clearing Indicators 
(which show during speech) to disappear. The 
Board clears to the Exchange by withdrawing the 
peg from the Exchange line Switchspring. 

When two Extensions are connected through 
to each other a current flows from the Positive 
Power Lead through the upper limb of Retardation 
Coil, Type 9A, to the Extension A lines , through 
both Extension Circuits in parallel to the B lines, 
and back 1hrough the Clearing Indicators and 
lower limb of Retardation Coil, Type 9A, to the 
NegatiYe Power Lead. Speaking currents pass 



between the Extensions when the potential equili­
brium is disturbed by one of the Extensions 
altering the resistance of his circuit by speaking 
into the Transmitter. 

The operator's Set is similar to that described 
on page 105, but in this instance a Key for the 
purpose of disconnecting the operator's primary 
circuit when necessary is mounted on the hori­
zontal keyboard. 

See Plate 28 for Wiring Diagram. 

In recent deliveries the diagram of the 
operator's circuit shown in Plate 28 has been 

3 + 20 
modified. On sizes up to -25-- no connector 

is fitted, the Bell Receiver being hung on a 
Switchhook. On larger sizes, a Connector, 
Type 48A, is fitted, and a Receiver, Headgear, 
connected to a Peg, 4-pin, Type 47, is used. 

7LJ 



WIRING DIAGRAM 

76, 

Plate 30. 

C.B. Diagram No. 105. 

OF SWITCHBOARD, 
n + n' 

MAGNETO, -
N 

, AND OASES, FOR 

CONDENSERS AND BATTERY. 

These Switchboards are intended for use on 
C.B. Exchange circuits which are too long to 
permit of C.B. working on the Extension circuits, 
or when the' Extension circuits are too long for 
C.B. working ; also when the Exchange circuits 
are themselves Extensions from a C.B. private 
Branch Exchange, or when the circuits are of a 
mixed character and may include National Tele­
phone Company ' s Exchange or private lines. 
For conditions of service in the last-mentioned 
condition, see Circular Memo. 9.2.03 "Inter­
communication with Extension Lines, National 
Telephone Company," and Circular Memo. 26.3.03 
"Private Wires on Switchboards which also 
accommodate Exchange circuits." 

A second Switchspring is provided on each 
Exchange circuit for the purpose of joining it 
through to an Extension circuit for night service. 
It is fitted , as shown, beneath the ordinary line 
Switchspring, and replaces the Key, Type H 3 Oval 
(or its equivalent), used· on Extension circuits. 
When night service is not required , the additional 
Switchspring should be plugged up by means of a 

Plug, No. 1, Ebonite. 
· 

. " Cases for Condensers and Battery, n inches " 
accommodate 1 Coil , Retardation, Type DA 
(80 + 80 ohms) , and 2 Condensers, metal-cased, 
2 m.f., for each Exchange circuit, and 1 Condenser, 
metal-cased, 2 m.f., for each Extension circuit tn 
which an Exchange circuit is liable to be connectf'u 
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through for night service. The Cm;e, which will 
also accommodate the speaking and local Battery, 
should be fitted with the interconnecting leads 
towards the wall if placed immediately beneath the 
Switchboard. The single Condensers necessary. 
for each Extension circuit with night service 
should be wired direct to the corresponding 
Indicator, the wire which normally joins together 
the two lower terminals of the Indicator being 
removed. 

At the Extension Offices "Telephones No. 16," 
or "Telephones No. ll," should be used, and 
in those cases where a night service is required 
a Condenser, metal-cased, 2 m.f., must be placed 
in series with the Magneto Bell. 

The wiring between the tags on the Board and 
the apparatus in the Case must be done locally. 

Normally, the Exchange lines are bridged by 
the Condensers in series with the Non-polarised 
Indicator "C." The Exchange calls the Board 
in the usual way by Generator, dropping the 
shutter of the Indicator. 

To call the Exchange, a peg is inserted in the 
Exchange 8-point Switchspring; this operation 
cuts out the Indicator, which is connected to the 
inner springs of the Switchspring, and joins the 
Retardation Coil across the A and B lines, therebv 
completing the circuit of the Common Battery at 
the Exchange. The insertion of the other peg of 
the pair i'n the speaking Switchspring connects 
the secondary of the operator's Induction Coil and 
Receiver to the Exchange lines, through the 
2 Condensers for speaking current purposes. 

A clearing signal is sent to the Exchange by 
the withdrawal of the peg from the Exchange 
Switchspring. 

Extensions call and clear to the Board by 
Generator, the signals actuating theNon"polarised 
Indicator associated with the circuit. 

u 58087. F 
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Plate, 31. 

C.B. Diagram No. 101. 

CONNECTIONS BETWEEN P.O. SWITCH­

BO.ARDS FOR BRANCH EXCHANGES .AND 

NATIONAL TELEPHONE CoMP.ANY's 

ExcHANGE Cmcu1Ts. 

Fig. 1. -- National Telephone Company's 

Circuits on fo and � Switchboards, when the 

Company provide an Exchange Circuit only. 
The Switchspring, 5-point, Type 118, should 

be :fitted on P.O. Switchboard ; the Connection 
Plates, 2-link, with Cover, at some convenient 
point for testing purposes only. These items 
together with two Condensers, metal-cased, 2 m.f. 
(one connected in each line as shown in the 
diagram), have to be provided by the P.O. .. 

Fig. 2.-0onnections of Junction Circuits . 5 10 
between a 10 or lO P.O. Switchboard and a 

National Telephone Company's Switchboard--the 
Boards being in the same room. 

In addition to the position on the P.O. Switch­
board, the Department has to provide the two 
Condensers, metal-cased, 2 m.f. 

The National Extension's clearing signal is 
received on the Company's Board. 

Fig. 3.-Connections of Junction . 
3 + 10 3 + 20 5 + 30 between a �-, �' --00-' or 

Circuits 
5+50 
60 
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Plate 31-cont. 
P.O. Switchboard and a National Telephone Com­
pany's Switchboard-the Boards being in the 
same room. 

In addition to the position on the P.O. 
Switchboard, the Department has to provide tne 
2 Condensers, metal-cased, 2 m.f. 

When a P.O. Exchange Circuit is connected 
to a National Extension Circuit, the clearing 
signal from the latter is received on the National 
Board only. When the Switchboards are in 
different rooms special arrangements will be made 
for junction working. 

Fig. 4.-Connection of National Telephone 
Company's Exchange Circuit (Magneto) when 

. . 3+10 5+50 such is connected direct to a 
25 ·· ·· - - 60 

P.O. Switchboard. 
The Company's lines after being brought 

through the Connection Plates, 2-link, with Cover, 
and Condensers, are terminated on a Switchspring 
fitted on the strip for Exchange Circuits, the 
inner springs of which are connected to the line 
coil of the Self-restoring Indicator associated with 
the Switchspring used. See Plate 29. 

Fig. 5.-Special pair of Connecting Cords and 
Pegs when a National Exchange Circuit is 
terminated upon a 3 + _!Q - �-+ 5_Q Switch-

25 60 
board. 

Connections between National Circuits and 
·P.O. Extensions must be made by these Cords 
only. 

It will be observed that the Coil, Retardation, 
Type 1, is cut out, and that the Connections of the 
Relay, Type 122AB, are altered. 
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Plate 32. 

C.B. Diagram No. 90. 

CONNECTIONS OF EXTENSION INSTRUMENT 

0.B. 90. 

For providing communication between C.B. 
Exchange Circuit and "A to A" Circuits on 
existing Private Telephone Switchboards. Each 
of the " A to A " Lines should be led through a 
Switchspring as shown. 

APPARATUS SCHEDULE. 

Instrument, Extension, C.B. 90. The title 
includes Case for Extension Instrument, C.B. 90; 
2 Coils, Bridging, 250 ohms; 2 Condensers, metal­
cased, 2 rn.f.; 1 Indicator, N.P., 1,000 uhms; 

l Switchspring, 8-point, �, 6-inch; n Swit�h-

. 5 
. 5 6. h sprmgs, -pomt, r, , -me . 

v 

Fig. 1.- Connections of "A to A " Circuits 
when Main Switchboard is of old form. 

Fig. 2.-Connections of Pegs and Cords for 
use on Extension Instrument. Pegs, Circular, 
3-way, Red ; Cords, Flexible, No. 201. These 
Cords cannot be used on Main Switchboard. 

"A to B" Circuits connected to Main Switch 
must not be joined to a Switchspring on the 
Extension Instrument. 
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\V IRING DIAGRAM 
1+3 CORDLESS, 4-, 

84 

Plate 33. 

C.B. Diagram, No. 341. 

OF SWITCHBOARDS, 
2+4 3+7 -6-, AND --uJ 

APPARATUS SCHEDULE. 

Switchboard, Branch Exchange, Cordless, C.B., 
n+ n' 

Th d · · · 1 d h 
' 

N- · e escnpt10n me u es t e operator s 

Induction Coil, Type 20, Mounted (similar to Type 
2203), and Condenser, m.c., 2 m.f. It also includes 

a Buzzer, Type 90849, which is fitted in the local 
circuit of the calling Indicators. 

Telephone No. 2. 
The lower key of the combination associated 

with the operator 's Telephone is utilised as a switch 
to cut off the local Buzzer when necessary. 

3+7 On the -lO board an extra row of keys is 

interpolated between the upper and lower rows 
shown in this diagram for the purpose of pro­
viding two additional connecting circuits. Each 
connecting circuit is equivalent to a pair of pegs 

1+3 f h . .  and cords ; on the 4- two o t ese circuits are 

2+4 3+7 
provided, on the -5-- three, and on the -iO 

· five. See Plate 34 for the circuit connections on 
this type of board. 

The wiring shown dotted between the Coil, 
Induction, Mounted, and the Strip, Flexible Cord 
Connection, 4-terminal, has to he done locaUy. 
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Plate 34. 

0.B. Diagram No. 340. 

OrncmT AmtANGEMENTS ON SwITCHBOARDS, 
1+3 2+4 3+7 CORDLESS, ---,:r , -6- AND -yQ" .  

An Indicator and a pair of 3-position Keys, or 

3 Keys in the case of the �to 7 board , are asso­

ciated with each line. The operator's Set is 
practically an Extension circuit without Indicator. 

Fig. 1 shows how the various connecting 
circuits are wired to the Keys of the lines and 
operator's Set, so that they can be utilised for 
connecting any two lines together. It will be 
observed that when any one of the Exchange Keys 
is operated-except in the bottom position of the 
lowest Key-the leads from the Retardation Coils, 
through which tbe power leads, or battery, are 
connected, are cut off and tbe E�xcbange lines 
joined direct to the connecting circuit. 

Fig. 2 represents the connections when an 
Exchange line is connected to an Extension. 

Fig. 3 shows two Extensions connected 
together. 

It will be seen that in both combinations the 
clearing signals are negative in character, i.e., the 
signal shows during conversation ,  and disappears 
when the Receiver is hung upon the rest. 
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SECTION 5. 

PAHTY LINE AND CALL OFFICI•: 

CIRCUITS. 
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Plate 35. 

C.B. Diagram No. 135. 

PARTY LINES; CONNECTIONS OF SuB­
scRIREns' INSTRUMENTS, wnEN 'rELE­
rnoNEs WITH RELAYS, TYPE 85, ARE 
USED. 

APPARATUS SCHEDULE. 

Wall Sets. 

Fig. !.-Telephone No. 9. The description 
includes Cord, Flexible, No. 222; Bell, Magneto, 
2,400 ohms; Relay, Type 85, 2,400 ohms; Coil, 
Induction, Type 2203 ; Condenser, metal-cased, 
2 m.f. ; Transmitter, C.B., and Heceiver, Bell. 

Bo:x, Coin Collecting, Complete. 

Table Seis. 

Fig. 2.-Telephone Ko. 2. 
Bell Set No. 2. The description includes Con­

denser, metal-cased, 2 m.f. The Bell and Relay are 
each 2,400 ohms; the Induction Coil is Type 
2203; Primary, 17 ohms, Secondary, 25 ohms. 

Box, Coin Collecting, Complete. 

Two-Station Party Lines s hould be connected 
up as shown. 
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Plate 35-cont. 

On Ten-Station Party Lines, Stations 3, 5, 7, 
and 9, should be connected up as Station 1 shown 
in Fig. 1; Stations 4, 6, 8, and 10 as Station 2. 
When Table Sets arc used the internal connections 
of the Bell, Magneto, with Induction Coil and 
Relay 85 should be :-

Station 1.-B to L1, and A to G. 
Station 2.-B to L2 and A to G. 

Subscribe1·s' Exchange Numbers. 

Stations 1, 3, 5, 7, and 9 will be given the 
circuit number with the addition of Xl, X2, X3, 
X4, and X5 respectively. 

Stations 2, 4, 6, 8, and 10 similarly have the 
circuit number with the addition of Yl, Y2, Y3, 
Y4, and Y5. 

Ringing at Exchanges taking Two-Station Party 
Lines only. 

The X subscriber (Station 1) is called in 
precisely the same way as an ordinary subscriber. 
The Y s ubscribe:i;. is called from the Subscribers ' 

Board by turning the Party Line Key into position 
1. and then ringing with the ordinary Key on the 
Cord Circuit. Y subscribers are called on the 
Junction Board by the Key marked " - to B 
Line" on the Junction diagram; this Key is 
engraved with the letter " Y." 

Ringing at Ezchanges taking Two and Ten­
Station Party Lines. 

On the Subscribers' Board X subscribers arc 
called by ordinary ringing Keys, Y subscribers by 



turning the Party Line Key into position 1 and 
then using ordinary Key. 

On the Junction Board X subscribers are 
called by Keys marked " - to A line," and Y 
subscribers by Keys marke<l " -- to B line." 
These Keys are engraved with the letters X and 
Y respectively. 

In each case the number of rings given should 
agree with the figure following the prefix letter 
in the subscriber's number. 

-

Four Party Lincs.-These sets can also be 
used on 4-Party Lines. The wiring of the ringing 
circuits at all C.B. No. 1 Exchanges, except 
Central and City, is suitable for this type of 
circuit. The internal connections of the sets 
would be as follows :-

Station 1.-B to L2 and A to G. 
Station 2.-A to Lo and B to G. 
Station 3.-B to L; and A to G. 
Station 4.-A to L1 and B to G. 

Station 1 is called by negative pulsations on 
the B line ; Station 2 by positive pulsations 
on the B lino; Station 3 by negative pulsations 
on the A line; Station 4 by positive pulsations 
on the A line. The second line is in each case 
connected to earth by the ringing key. 

11, ;;su87. G 
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Plate 36. 

0.B. Diagram No. 48. 

CALL OFFICE ARRANGEMENTS AT CALL 

OFFICES WITH ONE 0IRCUIT. 

APPARATUS SCHEDULE. 

Counter. 

Telephone No. 1. 
Switch, 6-terminal, 2-position. 
Bell, Trembler, Circular, 100 ohms. 
Coil, Resistance, various, 100 ohms. 

Cabinet. 

Telephone No. 1. 
'l'he lever of the Cabinet Telephone must be 

plugged up pern1anently. 
The Uounter Instrument is always in drcuit. 

Switch in Position "1" (Normal position) cuts 
off Cabinet Instrument and Trembler Bell; in 
Position "2" Switch puts circuit through to 
CaiJinct and connects Trembler Bell between "13" 
line and earth. When Caller is seated Bell and 
Earth Connection is cut off. All Fees arc collect Pel 
by Attendant. 

Methocl of dealing with "Local " Calls. 

Outwards. 

Caller furnishes Attendant with particulars of 
Local Connection wanted, which Attendant passes 
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Plate 36-cont. 

to Exchange Operator, and directs Caller to enter 
Cabinet. Exchange Operator takes up control of 
call. Counter Attendant then turns Switch to 
Position" 2," and replaces Telephone after hearing 
that Caller has entered circuit. When conversa­
tion terminates Caller replaces Receiver on hook 
and rises from seat ; bell at Counter rings and 
Operator turns Switch to Position " l," thereby 
sending Clearing Signal. 

Inward Calls. 

Exchange rings in ordinary way, actuating 
bell of Counter Instrument. Attendant takes 
demand, directs Caller to Cabinet, and, when 
satisfied that latter has been entered and door 
closed, turns Switch to Position "2." Clearing 
effected as before. 

Trunk Calls. 

CaJler communicates his requirement to Atten­
dant. Latter records particulars, collects Fee, 
calls Local Exchange, is put through to Trunk 
Exchange, gives particulars to Record Operator, 
and then hangs up Receiver. When call matures 
Trunk Circuit is put through to Local Exchange 
on Junction Circuit, Junction Operator at Local 
Exchange rings up Call Office, actuating bell on 
Counter Telephone. Attendant replies, directs 
Caller to enter Cabinet, and, while doing so, lets 
Receirer hang by means o.f cord u:ithout replacing 
it on hook When Caller has entered Cabinet and 
cloEed the door Attendant turns the Switch to 



Positiou "2 " and listens on Tclephoue to hear 
that Caller has come in circuit. Attendant then 
hangs up instrument. Clearing effected ::is before. 

If Fee to be returned, Exchange Operator 
requests Caller to leave Cabinet and ask Uounter 

Attendam to speak on Telephone. 
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Plate 37. 

C.B. Diagram No. 50. 

WrnIKG DIAGnAM OF WALLBOARD 
FOR CALL OFFICE WITH Two OR MORE 

CIRCUITS. 

APPARATUS SCHEDULE. 

Wall board, 33" X 18", wired to C.R. No. 50, 
and fitted with:-

1 Case, Switch and Indicator, J 7 t''. 

1 Indicator, Non-Polarised, 1,000 ohms, 1:. ;) 
1 Indicator, Non-Polarised, 100

' 
ohms, 1:. 

D 

1 Switchspring, 8-point , �-
u 

1-1 · 1 . - d8 . 
1+0 

t-lw1tc ispnng, o an -pomt, - -() - . 

n Coils, Bridging, 500 ohms. 
n Condensers, metal-cased, 2 m.f. 
1 Strip, Cross Connection, 5 X 4. 
] Strip, Trembler Bell Connection, 4-plate. 
1 Dell, Trembler, Circular, 25 ohms. 

Battery. 3-cell, Leclanch6, No. 1 C.Z. 
n + 1 pairs Pegs, 201, Heel, with 18" Cord, 

Flexible. 

Counter Telephone. 

Telephone No. l. 
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For each Cabinet. 

Telephone No. 1. 
The various circuits terminate upon the Switch 

and Indicator Case, which is fixed in a position 
accessible only to the Counter Attendant who 
controls the service. Each Exchange Circuit 
terminates upon an 8-point Switchspring, and is 
normally bridged by means of a metal-cased Con- -
denser, 2 rn.f., and a Non-Polarised Indicator, 
1,000 ohms. The normal condition is thus similar 
to that of an ordinary subscriber's circuit so far 
as the Exchange is concerned. 

When a peg is inserted in a Switchspring the 
corresponding Indicator and Condenser are out 
out of circuit-; and a Bridging Coil (500 ohms) is 
automaticallv substituted. The function of the 
Bridging C�il is to prevent false Clearing Signals 
at the Exchange by maintaining the Clearing 
Relays there in their engaged condition while 
switching operations are in progress at the Call 
Office. 

The Cabinet Circuits are terminated upon 
8-point Switchsprings on the Switch and Indicator 
Case. The circuits of the corresponding Cabinet 
seats are also connected to these springs in such 
a way that when a peg is inserted into any Cabinet 
Switchspring the circuit of the seat is joined up 
through a Non-Polarised Indicator (100 ohms). 
When a seat is in its normal position and a peg 
is inserted into the corresponding Switchspring 
the Indicator is actuated and the bell rings. 

The methods of operating are as follows:-
Local Calls, Outwards. 

Caller furnishes Attendant with particulars of 
connection desired. Attendant collects Fee, selects 
a disengaged Circuit, connects it to Telephone by 
means of pegs and cord, passes particulars of call 
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Plate 37-cont. 

to Exchange Operator, directs Caller to a dis­
engaged Cabinet, and puts the Exchange Circuit 
through to that Cabinet by tram•ferring the peg 
from the Counter Telephone Switchspring to the 
Cabinet Circuit Switcbspring. If the connection 
at the Counter be put through before the Caller 
sits down, the Cabinet Circuit Indicator will be 
actuated, causing its shutter to drop and the bell 
to ring. The bell will cease ringing as soon as 
the Caller is seated, and the Indicator should then 
be restored to normal. 

When the conversation terminates and the 
Caller rises, the Switch beneath the seat will be 
closed, actuating the Indicator and ringing the 
bell. The Attendant will then withdraw the pegs 
(thereby sending the Clearing Signal to the 
Exchange), and finally will restore the Indicator 
Shutter. 

In the case of Local Outward Calls, it is 
essential that the Operator to whom the call is 
t;mdered by the Call Office Attendant should see 
it completed, in order that it may be possiplt> to 
determine whether a Fee should or should riot he 
returned. 

LoeaI Calls, Inwards. 

The Exchange Operator calls in the usual way 
by Generator, actuating the Exchange Circuit 
Indicator, the shutter of which falls, closing the 
Bell Circuit. The Attendant in response replaces 
th.e Indicator Shutter, connects the circuit through 
to the Counter Telephone, ascertains the require­
ment, directs the Caller to a disengaged Cabinet, 
and connects the Cabinet selected to the Exchange 
Circuit by transferring the peg from the Counter 



Instrument Switchspring to the Cabinet Circuit 
Switchspring. 

Subsequent operations are similar to those in 
the preceding case. 

'f'runk Calls. 

The Caller cmnmunicates his requirement to 
the Attendant, who records particulars, collects 
the Fee, calls the Local Exchange by connecting 
the Counter Telephone to an Exchange Circuit, 
asks for "Trunk," gives particulars to the Record 
Operator at the Trunk Exchange, then hangs up 
the Counter Heceiver, and removes tbe pegs. 

When the call matures the Trunk Circuit iR 
put through to the Local Exchange on a ,Tunction 

Circuit ; the Junction Circuit Oµerator at the 
Local Exchange rings up the Call Office Attendant. 

The latter connects the Exchange Circuit to the 
Counter Telephone, restores the Indicator Shutter, 
ascertains demand, directs the Caller to a dis­
engaged Cabinet, and connects the latter to the -
Exchange Circuit by transferring the peg from 
the Counter Telephone Switchspring to the Cabinet 
Uircuit Switchspring. 

Clearing is effected as before. 

A.t the gxchange. 

The connections of Public Call Office Circuits 
are effected similarly to those of ordinary sub­
scribers' circuits. 

Returning Fee. 

In the event of a Fee having to be returned, 
the Exchange Operator must request the Caller 
to go to the Counter and ask the Attendant to 
speak. 
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SEC'rION 6. 

EXCHANGE CONNECTIONS; 
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Plate 38 

C.B. Diagram No. 70 

CONNECTIONS OF SUBSCRIBERS' AND 

CORD CIRCUITS AT CENTRAL EXCHANGE, 
LONDON. ORIGINAL INSTALLATION. 

The diagram shows in skeleton £orm the con­
nections of a subscriber's circuit, and also the cord 
circuits at the Central Exchange. 

When the subscriber raises his Receiver from 
the hook, he closes the circuit of the 20 volts 
through his apparatus by means of his Trans­
mitter, and the primary of his Induction Coil. A 
current consequently flows round the circuit and 
actuates the Line Relay. The closing of the 
contacts of the Line Relay completes the circuit of 
the Calling Lamp and Auxiliary Relay. A current 
then flows from the positive pole of the 24 volts 
to the tongue of the Line Relay, thence through 
the lower contact of the latter, the Calling Lam p, 

. and 30-ohms coil of the Auxiliary, or Pilot, Relay , 

to the negative pole. The lower tongue of the 
Auxiliary Relay closes, allowing a current to flow 
through the 250-ohms coil of the Auxiliary Relay 
and the Auxiliary, or Pilot, Lamp (which are 
joined in multiple), by way of the Night Relay or 
the Switch across it. The Auxiliary Lamp glows 
and the armature of the 250-ohms coil closes upon 

· its contact. The latter operation brings in the 
o·38-ohms coil as a shunt upon the 30-ohms coil 
already mentioned. This reduces the resistance 
of the Calling Lamp Circuit, and increases the 
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voltage across the Lamp itself , causing it to glow 
(if not already in that condition), and thereby 
indicating the Uall. 

To answer the Call, the Exchange Operator 
inserts the Answering Peg of a pair in the Switch­
spring associated with it, and fitted immediately 
above the Calling Lamp. The tip of the peg 
makes contact with the A spring, the ring of the 
peg with the B spring, and the third point of the 
peg with the socket of the Switchspring. The 
last-mentioned connection completes a circuit from 
the positive pole of the battery through the Cut-off 
Relay and subscriber's meter in parallel, the socket 
of the Switchspring, third point of peg, Clearing 
Lamp, and 83�-ohrns Resistance Spool to tl1e 
negative pole. The Cut-off Relay is actuated (the 
current at this stage is, howeYer, insufficient to 
operate the meter) , the movement of the Relay 
armature breaks the battery circuit, but the 
con tact of the tip and ring of the peg with the A 
and B springs, respectively, re-makes the circuit 
through the repeating coil shown between the 
Cords. The current now flowing out on the lines 
actuates the Clearing Relay, and the attraction of 
its armature throws a 40-ohms shunt across the 
Clearing Lamp, which remains darkened. 

By throwing the Ringing and Speaking Key 
into the "speaking" position, the operator joins 
her Receiver, in series with the secondary of the 
Induction Coil and a 2-m.f. Condenser, across the 
Cords for the purpose of receiving the number of 
the 'required subscriher. This being done, and 
having first ascertained that the subscriber is not 
engaged by making the engaged test on the 
Switchspring of the multiple panel , she inserts the 
Calling Peg of the pair in the SwitcbsJ?ring, and 
throwing her Key into the " ringing ' position 
connects the· Generator to the lines. One side of 
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Plate ,3$:.,......cont. 

Plate 38&. 

the Generator is earthed, and the other is con­
nected through a Lamp Resistance to the top 
outer spring of the " ringing " Key. The t.op 
spring of the Key now makes cont.act with the 
spring connected to the tip of the Peg, and the 
current may be traced as going out on the A line, 
through the subscriber's Magneto Bell and 2-m.f. 
Condenser, back on the B line to . the lower outer 

. spring, through the 40-ohms resistance and the 
battery to Earth. The alternating currents cause 
the Bell to ring. When the required subscriber 
answers by lifting his Receiver, a current flo:ws 
out on his lines and actuates the Clearing Relay 
on the Calling Side. The armature of the Relay 
throws a 40-ohms shunt across the Clearing Lamp, 
which is accordingly darkened. At the close of 
the conversation, the subscriber's Receivers are 
replaced on the hooks ; the line circ:uits are thereby 
broken and the armatures of the Clearing Relays 
fall back, breaking the shunt circuits across the 
Clearing Lamps, which now glow. The operator 
thereupon depresses the Effective Meter Key on 
the answering side,· and severs the connection by 
withdrawing the pegs from the Switchsprings. 
Should the operator be unable to complete the 
required connection the Ineffective Meter Key is 
depressed. It will be seen that by this operation 
the subscriber's meter is not actuated. See 
Plate 38A. 

In certain recent Exchanges, the foregoing 
method of operating has been modified. At the 
" home '·' positions or " A " board, the outgoing 
junctions to other Exchanges and transfer circuits 



Plate 38A shows the Cord Circuit at the 
Central Exchange; Plate 40 the Cord Circuit at 
Cardiff Exchange. The Cord Circuit at Hampstead 
and other London Exchanges are practically the 
same as that shown on Plate 38A; the Supervisory,· 
or Clearing, Relays are wound to 20 ohms resist­
ance, and shunted by a non-inductive resistance of 
30 ohms for speaking purposes. 

MO 7. 
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Plate 40. 

C.B. Diagram No. 162. 

CONNECTIONS OF SUBSCRIBERS' 

CONNECTING PEGS AND CORDS AT 

CARDIFF ExcIIANGE. 

The diagram shows the connections of the • 

operators' pegs and cords circuits at Cardiff 
Exchange. 

The main points of difference between these 
circuits and those shown on Plate 38, are the 
omission of the repeating coils between the Cords 
and the 24-volt b<Jttery ; the increased resistance 
of the Clearing Relays, which are wound to 
100 ohms in this case; and the introduction of 
the 2-microfarad Condensers shown connected 
am. Jss the Clearing Relays and Retardation Coils 
in the B Cords . The Retardation Coils are 
interpolated in the B Cords in order to maintain 
equal the resistances of the two halves of the 
circuit. Operators' speaking sets and clearing 
arrangements are practically identical with those 
given on Plate 38A. 

For Subscribers' Circuit Connections, see 

. Fig. 3, Plate 39. 
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Plate 40A. 

C.B. Diagram No. 525. 

Subscribers' Line and Cord Circuits at Central 
Exchange, Glasgow. 

The diagram shows in skeleton form the con­
nections of the above circuits at the Central 
Exchange, Glasgow. It will be observed that the 
line relay is placed with one winding of 200 ohms 
in each line. At Exchanges on this system where 
B line feeding is required, the B line winding 
of the relay will be a non-inductive one. For a 

similar purpose the supervisory relays will have 
but one winding, viz., the one in the A conductor; 
in the B conductor a retardation coil of 200 ohms 
resistance and inductance equal to that of the 
relay will be fitted, so as to provide current for 
extension working. 

The resistances in the various parts of the 
circuits have been arranged to suit the higher 
voltage used on this system. The supervisory 
lamps in the cord circuits are " 36 volt " and are 
connected through the back contact of the super­
visory relays to battery, the circuits being 
completed when the subscribers hang up their 
receivers, and the armatures of the supervisory 
relays fall ba.ck. 
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Plate 41. 

C.B. Diagrams Nos. 243 and 246. 

CONNECTIONS OF SUBSCRIBERS' CIRCUITS 

AND PEG-s AND CoRDS CrnomTs AT 

MINOR C.B. ExcHANGES (No. 9 SwITCH­

BOARDs) . 

Fig.1.--Explanatory diagram of a Subscribers' 
Circuit. When the subscriber raises his Receiver, 
the Circuit from the Battery is closed through the 
Calling Indicator (Type 34, 300 ohms), in the local 
circuit of which is placed the Pilot Lamp. 

F'ig. 2.-Cord Circuit. Current is supplied 
to the speaking subscribers through the coils of 
the Supervisory Indicators, the armatures of which 
are attracted and the " eyeballs " show during 
the conversation. The 2-m.f. Condensers joined 
across _the Indicators provide a direct path for 
the speaking currents between the subscribers. 
When the conversation is finished and the Receivers 
placed on the hooks, the circuits through the 
lndicators are broken and the Supervisory signals 
disappear. 

Ordinary C.B. Telephones are fitted at sub­
scribers' offices, but the arrangement does not 
provide for the installation of Branch Exchange 
Switchboards and Intercommunication sets on 
which the principle of B line current supply 
obtains. 
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PAR'l' II.-COMMON BA'l".PERY 

SIGNALLING. 

SECTION 1. 

SUBSCRIBERS' APPARATUS 

ON DIRECT EXCHANGE CIRCUITS. 

I L:'i 
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Plate 42. 

C.B.S. Diagram No. 1. 

COMMON BATTERY SIGNALLIXG. 

CONNECTIONS OF SUBSCRIBERS' 
MENTS. TABLE TELEPHONE 

MICRO TELEPHONE). 

INSTRU­
(wITII 

FIG. 1.-0RDINARY ARRANGEMENT. 

APPARATUS SCHEDULE. 

Telephone No. 26. The description includes 
Cord, Flexible, No. 402; Strip, Flexible, Cord 

Connection, 4-terminal; Coil, Induction, -��; and 

Telephone, Micro (sre page 230, Telephone 
No. 28). 

Receiver, Watch, D, Complete (if required 
only). The de1>cription includes the Cord, 
1<1exible, No. 222, when "complete" is specified. 

Battery, Leclanche, Agglomerate, 6-block, 
2-cell. 

See Plate 85 for wiring diagram of the 
Instrument. 

FIG. 2.-TABLE SET WITH EXTENSION BELL. 

APPARATUS SCHEDULE. 

In addition to the above items :­

Bell, Magneto, 100 ohms. 
Switch, Tumbler, 3 amperes (bronzed). 
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The Telephone should stand on the desk or 
table in the position indicated by the subscriber. 
The Cord Connection Strip should be fixed to 
the ledge underneath desk or table in the vicinity 
of the user's position ; the actual position must 
be arranged with the subscriber. The Battery 
Box should be placed as near to the Telephone 
as possible, without being in close praimity to a 
fire or other source of heat, but in a position to 
suit the convenience of the subscriber. 

The Switch, Tumbler, 3 amperes (bronzed), 
should be fitted at the Te1ephone, or at the 
Extension Bell, according to the subscriber's 
desire. 
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Plate 43. 

C.B.S. Diagram No. 166.A. 

CONNECTIONS OF SUBSCRIBERS' 

INSTRUMENTS. TABLE TELEPHONE, 
TRANSMITTER TYPE. 

APPARATUS SCHEDULE. 

Telephone No. 4. The description includes 
Cords, Flexible, Nos. 222 (Receiver), 223 (Trans·· 
mitter), and G05 (Strip); Strip, Flexible Cord 
Connection, 6-terminal; 'rransmitter, "Inset"; 
Receiver, Bell, "D "; and Label No. 78, 78.A, 
or 78B. See Plate 88 for wiring of Telephone. 

Receiver, Watch, "D," Complete (if required 
only). 

Bell Set No. 5. The description includes 

C ·1 I d ·· 25 
01 , n UCtlOn, l . 

Battery, Leclanche, Agglomerate, 6-block. 
2-cell. 

When an Extension Bell is required the 
following additional items should be requisi­
tioned:-

Bell, Magneto, 100 ohms. 
Switch, Tumbler, 3 amperes (bronzed). 

The :fitting particulars given on page 117 
apply also in this case. The Bell Set should be 
mounted on the wall in a position indicated by 
the subscriber. 
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Plate 44. 

O.B.S. Diagram No. 16A. 

CONNECTIONS OF SUBSCRIBERS' SET WITH 
WALL SOCKETS AND PLUG. 

ARRANGEMENT No. 1. TABLE SET WITH MrcRo 

TELEPHONE.-FlG. 1. 

APPARATUS SCHEDULE. 

Telephone No. 26. 
n Sockets, Wall, 4-hole. 
Plug, Wall, 4-pin. 
Bell, Magneto, } f ff · f 1,000 ohms. or

Pl
ca i�g .Pu

d
rpos

t
es, 

tl1 
C d . t 1 

ug is ma ver en y on enser, me a - 1 ft t of ket cased , 2 m.f. e ou soc . 
Battery, Leclanche, Agglomerate, 6-block, 

2-cell, No. 1. 
See Plate 85 for wiring diagram of· the 

instru ment. 

O.B.S. Diagram No. 166A. 

A1mAKOEMEKT Ko. 2. TABLE SET, TRANSll!ITTER 

TYPE.-FIG. 2. 

APPARATUS SCHEDULE. 

Telephone No. 4. 
Bell Set No. 5. 
n Sockets, Wall, 4-hole. 
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Plug, W�ll, 4-pin. 
Bell, Magneto, 100 ohms (on second socket). 
Coil, Bridging, 500 ohms (on first socket for 

clearing purposes). 
Condenser, m.c., 2 rn.f., for calling purposes. 

in series with Bell, if Plug is inadvertently left. 
out of socket. 

Battery, Leclanche, Aggl;merate, 6-block, 
2-cell. 
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Plate 45. 

C.B.S. Diagram No. 2A. 

CoNNEC'.fIONS OF SuB8CRIBERs' 
INSTRUMENTS. WALL rrELEPHONES. 

FIG. 1.-0RDINARY ARRANGEMENT. 

APPARATUS SCHEDULE. 

Telephone No. 3. The description jncludes 
Cord, Flexible, No. 222 (for Receiver); Receiver, 
Bell ; Transmitter, Inset ; Coil, Induction, 
25 
T ; Magneto Bell, 500 ohms + 500 ohms ; and 

3 fixing screws and washers. 
2 Cells, 2-block, Agglomerate, Complete. 
Label No. 53 (or 53n). The former is used 

when a "Busy Back" is fitted at the Exchange. 
Receiver, Watch, "D," Complete (if required). 

[See also Plates 45A and 55.J 

FIG. 2.-SunscRJBER's CrnouIT w1TH EXTENSION 

BELL. 

APPARATUS SCHEDULE. 

In addition to the above items:­
Bell, Magneto, 100 ohms. 
Switch, Tumbler, 3 amperes (bronzed). 
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Plate 45-cont. 

Fro-. 3.-SUBSCRIBER's OrncuIT WITH Co1N 
CoLLEcrrING Box. 

APPARATUS SCHEDULE. 

In addition to the items under Fig. 1 :-

Box, Coin, Collecting, Complete. Description 
includes the Cash Box. 

Except when otherwise specified by the 
subscriber, the Telephone should be fixed upon 
the wall with its lower edge 36 inches from the 
floor. Where it is necessary to plug the wall, 
care must be taken to avoid unnecesRary damage. 

The Tumbler Switch may be fitted either 
adjacent to the Telephone, or to the Extension 
Bell, as desired. 

The Coin Collecting Box should be fixed close 
to the right-hand side of the Telephone. 

Plate 45A. 

T.L. Diagram No. 439. 

Telephone No. 3. (Telephone Wall with 
Magneto Bell, Type 2.) 

The diagram shows the internal connections 
of the later pattern of primary battery wall 
instrument. The switchhook is detachable and 
forms no part of the electrical circuit, but the 
contacts operated by the hook and the external 
connections give the same facilities as those of the 
earlier instrument. 



Plate 45A. 
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Plate 48. 

C.B.S. Diagram No. 136. 

CONNECTIONS OF N ORTIIERN (FORMERLY 

N.E.N.) DISTRICT w ALL TELEI'IlONES 

FOR WORKING TO 0.B.S. EXCHANGES. 

Fig. 1.-Telephone No. 17. 

Fig. 2.-Telephone No. 17. 

Fig. 3.-Telephone No. 19. The description 
includes Cord, Flexible, No. 222 ; Coil, Induction 
2

1
5; Receiver, Bell; and Transmitter, Deckert. 

See also Plate 55. 



I!'IG. 1. FIG. 2. FIG. 3. 

Plate 46. 





SECTION 2. 

SUBSCRIBEHS' APPARATUS Wl'l'H 

SIMPLE EXTENSIONS. 

u 50087. K 
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Plate 47. 

C.B.S. Diagram No. 3A. 

SUBSCRIBER'S 0IRCUIT WITH ONE 

0RDINArtY EXTENSION. 

ARRANGEMENT No. l.--TABLE TELEPHONE WITH 

MICRO TELEPilONE AT EACH POINT. 

APPARATUS SCHEDULE. 

Main Set. 

Telephone No. 2G. 
Press Button "F." 
Battery, Leclanche, Agglomerate, 6-block, 

2-cell. 
Receiver, \Vatch, "D," Complete (if required). 

E;x:tension Set. 

Telephone No. 24. The description includes 
Cord, Flexible, No. 702; Strip, Flexible Cord Con-

. 
" 

. 
l C ·1 I d 

. 25 
d nect10n, 1 termmn s ; 01 , n uct10n, 

T 
; an· 

Telephone, No. 28. See Plate 86 for wiring 
diagram of instrument. 

Receiver, Watch, D, Complete (if required). 
Bell, Trembler, Circular, 100 ohms. 
Battery, Leclanche, Agglomerate, 6-block, 

2-cell. 

The Exchange calls the Main Set, by gene­
rator on the A line and Earth, the latter point 



MAIN SET. 

TEL[ 
LEVER 

FIGURE }. 

TEL[ TABL!: 
W!TMOUT 

BELL 
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SET. 

1'lO,.. 

A ��M 
----<>--!-----------------------' :3 T£RM.L 

TO EXCHANGE C>RCULAR 

8 

MAJN SET 

TtL.E WALL 
WITH MAGNETO 
8£.t..L 

FIGURE. f 

'Tf.Lf. T"BLE 
WITHOUT 
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El<.TENSION SET 

10 

.A...:.-�-------.,-----.--------------l ���:��M 
CIRCUt..AR TO (;)(CHANGE: 

Plate 47. 
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Plate 47-cont. 

being connected to terminal No. I on the 
Extension Strip. Either point calls the Exchange 
by lifting the Micro Telephone from the cradle, 
thereby joining the Receiver and Secondary across 
the lines. 

The Main Set calls the Extension by de­
pressing the Press Button " F " This operation 
joins the two speaking batteries in series through 
the Trembler Bell and B line. A clearing signal 
is sent to the Exchange by the replacement of the 
Micro Telephone on the cradle. 

ARRANGEMENT No. 2.-WALL TELEPHONE AT MAIN 
SET, TABLE TELEPHONE WITH MICRO TELEP!IO:-m 

AT EXTENSION. 

APPA!lATus Scm:m-u:. 

Main Set. 

Telephone No. 3. 
Press Button " F." 
Receiver, Watch, "D," Complete (if required). 
Label, No. 53. 
2 Cells, 2-block, Agglomerate, Complete. 

The two windings of the Induction Coil are 
not ordinarily connected; the connections shown 
dotted in the small figure should therefore be 
made locally. 

E-;ttension Set. 

Same as in Arrangement No. 1. 
The fitting instructions given on pages 117 

and 124 apply also in these cases. The Press 
Button" F "should be fitted on desk or table, and 
the Trembler Bell on the wall in positions agr'.'ed 
upon with the subscriber. 

· 



];)3 
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Plate 48. 

C.B.S. Diagram No. 167. 

SUBSCRIBER'S 0IRCUIT WITH ONE 

ORDINARY ExTENRJO�. 

ArmANGEMENT No. 3.--TABLE TELEPHONE, TRANS­
MITTER TYPE, AT EACH PornT. 

APPARATUS SonEDULE. 

Main Set. 

Telephone No. 4. 
Bell Set No. u. 
Press Button " G." 
Battery, Leclanche, Agglomerate, G-block, 

2-cell. 
Heceiver, \Vatch, "D," Complete (if required). 

Extension Set. 

Telephone No. 4. 
Bell, Trembler, Circubr, 25 ohms. 
Heceivcr, Watch, " D," Complete (if required). 
This arrangement, which rnakeR use of the 

Main Set battery for calling the Extension, and 
utilises both the Main Set battery and Induction 
Coil for speaking at the Extension, should only 
be adopted when the Extension is not over 
100 yards :from the Main Set. See Plate 50 for 
longer distance arrangement. 



lf<· 

60 ... 

MAIN SET. 

TELEPHONE, 

WALL, WITH 

MAGNETO BELL 

COMPLETE. 

MAI:N SET. 

TO EX CHANG E. 

PRESS 
BUTTON·G-

FIGURE 1. 

FIGURE 2 

EXTENSl.QN 
100-

BELL SE.T, TREMBLER 

EXTENSION. 

TELE., TABLE, 

P.B •. TRANS­

MITTER TYPE 

COMPLETE. 

TELE., TABLE, P.B. 

TRANSMITTEH 

TYPE COMPLETE. 

Plate 48. 



ARRANGEMENT No. 4.-W ALL TELEPHONE AT MArn 
SET; TABLE TELEPHONE, TRANSMITTER TYPE, 

AT EXTENSION. 

APPARATUS ScnEDULE. 

Main Set. 

Telephone No. 3. 
Press Button "G." 
Receiver, Watch, "D," Complete (if required). 

2 Cells, 2-block, Agglomerate, Complete. 
The connection between the E.B. terminal and 

the negative battery terminal must be made 
locally. 

Extension Set. 

Telephone No. 4. 
Bell Set No. 6 (Bell Set Trembler). The 

l . . . 
l d C ·1 I d . 25 

c escnpt10n me u es a ·Ol , n uct10n, 
T 

· 

The flexible lead (green binding) shown ter­
minating on the second terminal of the Strip is 
connected to Terminal 5 when the Telephone is 
issued from stock, and tlrn alteration should be 
made locally. See Plate 88 for wiring diagram 
of instrument. 
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Plate 49. 

C.B.S. Diagram No. 4B. 

SunscRIBER's CrncUIT WITH Two 
ORDINARY ExTEN8IONS. 

ARRANGEMENT No. 1.-TABLE TELEPHONE w1rn 

MICRO TELEPHONE AT EACH OF THE THREE POINTS. 

APPARATUS SCHEDULE. 

Main Set. 

Telephone No. 26. 
2 Press Buttons " F." 
Receiver, \Vatch, "D,'' Complete (if required). 
Battery, Leclanche, Agglomflrate, 6-block, 

2-cell, No. 1. 

Extension Set. 

Telephone No. 24. 
Bell, Trembler, Circular, 100 ohms. 
Receiver, Watch, "D," Complete (if required). 
Battery, Leclanche, Agglomerate, -0-block, 

2-cell, No. 1. 

ARRANGEMEJ\T No. 2.- WALL TELEPHONE 
AT MAIN SET, TABLE TELEPHOJ\E WITH MICRO 

TELEPHONE AT EACH EXTENSION. 

APPARATUS SCHEDULE. 

Main Set. 

Telephone No. 26. 
2 Press Buttons, "F " (one for each exten­

sion). 



A 

B 
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AS SHOWN BY DOTTCD L.\N.t. 

FIGURE I 
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FIGURE 2 
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TELE,T.O..BLE 
WITHOUT flE:I...� 

Plate 49. 



Receiver, Watch, D, Complete (if required;. 
2 Cells. 2-block, Agglomerate, Complete. 

Extension Sets. 

Same as Arrangement No. 1. 

Calling and clearing arrangement similar to 
that of Plate 47. 

1R7 
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Plate 50. 

C.B.S. Diagram No. 168. 

SuBSCRIBER's CrncmT WITH Two 

ORDINARY ExTENSJONS. 

ARRANGE:HENT 3.-TADLE TELEPHONE (TRAKS}l!TTER 
TYPE) AT EACH OF THE THREE POINTS. FIG. l. 

APPARATUS SCHEDULE. 

Main Set. 

Telephone No. 4. 

Bell Set No. 5. 
2 Press Buttons " G." 

Battery, LeclancM, Agglomerate, 6-block, 
2-cell. 

Receiver, Watch, " D," Complete (if required). 

b,'xlens ion Set. 

Tele1 1hou e  l\o. 4. 
Bell ��et No. 6. 

Battery, Ledanche, AgglomeratB, 6-block, 
2-cell. 

Receiver, Watch, "D," Complete (if required). 

ARRANGEMEXT No. 4.--vVALL TELEPnoxE 
AT MAIN SET, TABLE TELEPHONES, TRAKS�llTTER 

TYPE, AT EACH EXTENSION. FIG. 2. 

APPAHATUS SCHEDULE. 

Main Set. 

Telephone No. 3. 

2 Press Duttons " G." 



PR�5 BUTTON5 "G" 

MAIN SET. 

BELL SET, 

MAGNETO, P.B. 

A B TO E.XCHANG� 

FIGUltE 1. 

EXTENSION NO. 1. 

BELL SET, 

TREMBLER. 

TELE., TABLE, P.B. 

FIGURE 2. 

E"'TENSION NO I. 

XMTR. TYPE. 

EXTENSIO� NO. 2. 

EXTENSION N<:>� 

�..;..,;.� TO E. WltE.N ON\:-( ��nai 
ONE EXTLN'SION 

Plate_50. 



Heceiver, \Vatch, "D," Complete (if required). 
2 Cells, 2-block, Agglomerate, Complete. 

The connection between the E.B. terminal and 
the negative battery terminal must be made 
locally. 

Extension Sets. 

Same as Arrangement 3. 

The flexible lead (green binding) shown as 

terminating on the second terminal of the Strip 
is connected to Terminal 5 when the Telephone 
is issuecl. from stock. The alteration should be 
made locally. See Plate 88 for wiring diagram 
of imitrurnent. 

189 
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SJ<:C'l'ION 3. 

SUBSCRIBERS' APPARATUS 

WITH ONE EXTENSION .AND 

INTERCOMMUNICATION. 

141 
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Flate 51. 

C.B.S. Diagram No. 5A. 

SuBSCRIBErt's OrncUIT 
WITH EXTENSION, INTERCOMMUNICATION, 

AND \V ITH OH �w ITH OUT SEC!rnUY. 

FIG. 1.-Wrm:-m OF INTERMEDIATE SET. 

APPARATUS SCHEDULE. 

Telephone No. Hi. The description in­
cludes Cord, Flexible, No. 222; Coil, Induc-

. 25 . 
t10n, 

T 
; Switch; Relay, E1, 4,000 ohms; Trans-

mitter, Inset ; Generator, Bracket, 3-terminal, 
unmounted; Condenser, m.c., 1 m.f.; Receiver, 
Bell ; and 4 fixing screws and washers. 

2 Cells, 2-block, Agglomerate, Complete. 
The tags of the Switch are shown as viewed 

from the back, E1 being on the left. Switch 
Positions: Left Position, "Exchange," Keys E1 
and E2 are actuated. Central Position, " Exten­
sion," none of the keys is actuated. Right 
Position," Through," Keys T and T2 are actuated. 
Plate 52 gives the circuit connections in the variou:s 
positions of the keys. 

Wiring Colours: A Exchange Line, red, R; 
B Exchange Line, blue, D ; A Down Line, red and 
white, R & W; B Down Line, blue and white, 
B & W ; Speaking Circuit Secondary, yellow, Y; 
Signalling, green, G. 

In earlier patterns of this Instrument the 
Short Circuit Piece, shown in the diagram in the 
4,000-ohms Relay Circuit, was fitted in the circuit 
of the Trembler Bell. 
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F1a. 2:-Co'NNECTIONs oF crncun. 

At the Terminal Office an ordinary C.B.S. Set 
is fitted, i.e., a Telephone, No. 26; a Telephone, 
No. 3; or a Telephone, No. 4, with Bell Set 
No. 5. See Plates 42, 45, and 43 respectively. 
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Plate 52. 

C.B.S. Diagram No. 6a. 

EXTENSION CrncUJT WITH INTERCOMMU­

NICATION. CIRCUIT CONDITIONS IN THE 

VARIOUS POSITIONS OF THE INTER­

MEDIATE SWITCH. 

F'ig. ] .-Left Position, Exchange (Normal). 
The Exchange calls the Intermediate Office by 
Generator, ringing the Magneto Bell. To call 
the Exchange, the Intermediate Office raises the 
Receiver from the hook, and thereby connects the 
Receiver and Secondary across the Exchange 
Lines. The Intermediate Office calls the Exten­
sion by Generator through Earth and the Extension 
A Line. To give a call, the Extension, or Terminal, 
Office raises the Receiver from the hook, thereby 
connecting the Receiver and Secondary across the 
Extension Lines. A current then flows from the 
Earth on the positive pole of the Exchange 
Battery, through the short-circuited Generator at 
the Intermediate Office, the A Extension Line, 
Extension Set, Extension B Line, 4,000 ohms 
Relay, 1,000 ohms Bridging Coil, Exchange B 
Line, and Line Relay to the negative pole. This 
current is insufficient to operate the Line Relay at 
the Exchange, but actuates the 4,000 ohms Relay 
at the Intermediate Office, closing the Local Circuit 
in which is placed the Trembler Bell. 

F'ig. 2.-Central Position, Extension. Inter­
mediate Office through to Terminal, both Receivers 
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Plate 52-=-'t"Ollt. 

on hooks. It will be seen that, when these two 
Stations are speaking, the former is still in a 
position to be called by the Exchange, the 
Magneto Bell in series with the Condenser being 
connected between the Exchange A Line a11d 
Earth. 

Fig. 3.-Hight Position, Through. Exchange 
through to Termi11al Office (Day). The figure 
shows the clearing arrnngen:1ents in the cords at 
the Excha11ge. When the Terminal Office hangs 
up the Heceiver, the Clearing Indicator is actuated 
by the current which flows from the earthed 
Battery through the Magneto Bell, A Lines, and 
one coil of the Olearing Indicator. On withdrawing 
the peg, the Exchange conditions represented in 
Fig. 1 are restored ; the 4,000 ohms llelay is 
actuated, and a Clearing Signal thereby sent to 
the Intermediate Office. 

Fig. 4.-Ilight Position, Through. Exchange 
through to Terminal Office (Night). Same as 

Fig. 3, but in the Night extended condition the 
Short Circuit Plug, which normally completes the 
Relay Circuit, should be taken out. The condition 
of a Terminal Office is then that of an ordinary 
subscriber. 

The Link aml Terminals are shown in the 
"Secrecy" position. For triple communication 
1 and 3 should be connected together, as shown 
on Plate 51. 



SECTION 4. 

PRIVATE BHANOH EXCHANGES. 
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Plate 5� 

C.B.S. Diag1·am No. 89. 

Co�NECTIONS OF S\VITumHHtms, 
n-+ n' 

MAGNETO, C.B.S. 
N 

; AND CASES Fon 

CONDENSERS AND BATTEllY, 18" Oll 24". 

Ar1>A1L\Tus SonEnuLE. 

Switchboard, Magneto, C.B.S. � +N n
' 

• ' 
J: 

'''Telephone, Micro, with Hook Suspension 
(Telephone No. 28) (with hook). 

Case for Condensers and Battery, n inches. 
n Condensers, m.c., 4 m.f. 
n' Condensers, m.c., 2 m.f. 
2 Cells, 2-block, Agglomerate, (Jomplete. 
Factory wiring is shown hy full lines. 

The wiring from the Battery and Condensers 
in the Case to the tags on the board must be done 
locally. 

· 

1+4 
Standard sizes are 

5 

and 2 + 18 
�-w-

2+8 
· 10  

2 + 1:3 
15 

5 

A Condenser, 

* Ju certain areas where the use of Micro TPleµhoucs 
on Exchange ciTcuits has beeu cliscontinuerl this item is 
replaced by a "Telephone Table, P.B., Transmitter Type. 
Complete" (Telephone No. 4), to be mounted ou a "Base­
board for Table Telephone, P.B.," arnl attached to the \\all 
by means of a "Bracket. for Table Telephoue." A later 
µattem of Switchboard is fitted with a" Hook Receiver F. 
with Switch Complete" and a fixecl "'l'rausmitter, Inset.'' 



Bt:LL TR£.M "bi[RML 
CIRCULAR c�� ,--+---���������-'-. 
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SW TUMBLER 1' 
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SN SPRING �PT 

KEY f�!NCING TYPE 
H?':> OVAL 

SW SPRING c:iPT 

KEYS RINGING TYPE 
H 3 OVAL 

CASE FOR CONDENSERS AND BATTERY. 

Plate 53. 



4 m.£., should be requisit10ned for each Exchange 
line, and a Condenser, 2 m.f., for each Extension. 
'!'he 18" Case will accommodate the equipment 

2+8 required up to the -10 board, for larger sizes 
a �4'' Case will be necessary. 

Plate 54 slm\VS the circuit arrangements. 
A larger type of Switchboard, Magneto, C.B.S., 

(n + n') . . , · � , lias the apparatus fitted m a "11 rame 
for Local Switch Section" ; Drawing E.-in-C. 135, 
and wired to Diagram C.B.S. 130A. In this case 
10 pairs of Pegs and Cords , with a corresponding 
number of Keys, Speaking Emel Hinging, Type U9, 
are fitted. Requisitions should include Case for 
Condensers, 21' ', and two 2-rn.f. Condensers (in 
parallel), which are used for ench Exchange line, 
and one 2-m.f. Condenser for each pair of Pegs 
and Cords. 

14� 
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Plate 54. 

CJ.B.S. J>i<1gram No. 89. 

C11wUIT AHHANGEMEKTS ON Sw1TCH­
BOA1rns, lVlA<EETo, C.B.S., PLATE 53. 

SignalJ in,&; from tl1e Exchmigc to the Switch­

board is in the standard ·way, i.e., on the A line 
and Earth. The windings of tl1e Exchange 
Indicator on the private Switch are connected 

. differentially in series� b11t across 011e winding a 
4-rn.f. Condenser is connected. Tb is arrangement 
has the effect of upsetting the differentiality of 
the Indicator to alternating currents, and thereby 
causing it to be operated by Generator but not by 
direct current from the clearing battery. 

The boatd calls the Exchange automatically by 
iuserting a peg in the Exchange Switchspring­

the other peg of the pair being in the speaking 
Switchspring-m1d the clearing signal is given by 
its withdrawal. 

Calling and clearing between the board and 
the Extensions is }w Generator. The Extensions 
denr automatically

" 
to the Exchange by the re­

placement of the Recei Yer on the hook, and at the 
same time " ring off " to the board by turning the 
handle of the Generator fitted in the set. Anv 
Extension point may be connected to the E:xchm1g� 
for Night senice by means of a pair of pegs and 
cords, and the ordinary Switchsprings. 

A "Telephone Ko. 11," or its equivalent , slwuld 
be used at an Extension Office. See Plates 55 
and 5G. 
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Plate 55. 

C.B.S. Diagram No. 94. 

CONNEOTIOXS OF TELEPHO:N E SETf::i 
\VOHKING TO Sw1TcHBOAHDs, MAGNETO, 

C.B.S., Fws. 1 c\ND 2. See also PLATE 5G. 

F'1c:. l.-P.U. TELEPIIONE Fort G1u�uL.\n 

'L'it.\NSMITTER C. 

AL'l'.\JtATIJS ScimnuLi..;. 
Telephone Ko. 21. The title includes Cord,  

95 
Flexible, No. ::.!::!:! ; Coil, l11duction , �f ; Re-

ceiver, Bell; and Transmitter, Deckert, or Inset, 
Ebonite, Complete. 

Bell, Magneto, 100 ohms. 
Generator, Bracket, :3 terminal�. 
Battery, Leclanche, Agglomerate: (5-block, 

2-cell, No. 1. 
Arm Bell Heceiver l . . 

'· for second }{eL:e1 n�r 
Receiver, Bell . . . 
r1 ·d FI ,"bl N- ;>::>� 

1£ reqmrecl only. 
\.. ·OI , ex1 e, o. -----

rrhis Figure shows the method of connecting up 
a· P.O. Telephone set for C.B.S. working generally. 
In the ordinary case, however, the Generator is 
omitted, the A and B lines being led direct to 
terminals 4 and 5 respectively of the Telephone. 

The combination given ahove is now avail­
able mounted, under the description " Telephone 
No. 25." The Case provides accommodation for 
a Speaking Battery of 2 Cells , 2-block, Agglo­
merate, Complete. 
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.Fw. �.-Fort GENEIL\L UsE. TELEPHONE, \VALL, 
\\Tl'll l\iL\CrnETo BELL ANH GE:NEIUTOH. 

APl'AUATU;:; Smumuu:. 

Telephone No. ll. The title includes Curd, 
Flexible, No. �:?2 ; Transmitter, Inset; Coil, 

')-

Induction, ·'-[ ; Generator, Bracket, ;3 terminals, 

Unmounted; Bell, Magneto, GOO ohms + 500 oln11s, 
coils in multiple ; Receiver, Bell ; aml 3 fixi11g 
screws and washers. 

Label 53c. 
2 Cells, 2-block, Agglomerate, Complete. 

[£an Extension Bell is required, the following 
additional items must be requisitioned:-

Bell, Magneto, 100 ohms. 
Switch, Tumbler, 3 amperes (bronzed). 

This instrument should also be fitted for 
working on long Extension lines from Switch­
boards, Magneto (0.B.). See Plates 26 an d 30. 

See also Plate 56 for the equivalent Table Set. 
viz., Telephone No. 16 and Tel8phone No. 4, with 
Generator, Table shown in Fig. 3 of this Plate. 

15B 
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Plate 56. 
C.B.S. Diagram No. 94, and 

No. 16\i, Fig. 4. 

Cn\.N!·:cno\S OF 'fELEl'HO�E 
S1·:T� Fill( \\OHh.1\G TO S\\Tl'CllBO:\l:D:--:, 

:.\L\c;;.;ETO, C.B.S. 
TA1;r.r: T1TEl'ml�1:, \\IHI CE:\l:It.\'IOH, B. 

A1'J'_\H \TC� Nc:m:1Hr1Y. 

Tdepl1011c ;\o. rn. The 1itlc includes Curd, 
l<']exible, So. (iU±; Strip, Flt�xible Cord Connec­
tion, G-t.erminal; Dell, l\lagnoto. 1,000 olm1s; 

25 
Ueneratur, :JOO ohrns: Coil, Induction, - f; mid 

Telephone �u. :.!8. 
BattC'l'Y. Ltdarn:he, �"-gglomerate, n-1luck' 

:.!-cc11. · 

Hook, 11cceivcr, ·' C1" I (ii rcc1 uired 

DecC'iver, \\Tatch, "n," C\nnplctc f only). 
If an Extension He11 i:s required, a Bell, 

Magneto, 100 olnrn'4, and R·witc11, 'Irnnbler. 
;) amperes (bronzed!. should be rec1 ttisitioned :rncl 
connected between Terminal B� ;incl Earth. 

Fig. 1 is a \\·iring <liagrnrn uf the in:strnmell t, 
which is similar extenrn1 h· to t lwt shown in 
Pb.to 87, bnt with the c�mnections altered to 
suit the C()nditions of the RYstern. Future 
deliveries of Table Telephones,

· 
with Generator 

(Telephonm; ?\o. 18). will lie "ired to tl1is 
.dingrnm. 

Fi:7. :!. -- Explanatory dingrnm of the a1ove. 

This instrnment :-;hould also he litted (when 
a table set is rec11tirecl) for \rnrking on 1orn:t 
(•xtension line:-> from

'
Switehboanls, Mag�1eto (OJ L )� 

See Plate,:; 27 and :JU. 
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Plate 57. 

T.L. Diagr�m No. JOG. 

PtwrEOIAL PAltTY Lum 
CrncnT, Two TO TEK SuBsc11rn1rn�. 

Or,n ArrnANGE1\IEl\T. 

Al'l'ARATUS SCHEDULE. 

For each Stat·ion. 

Telephone No. 21. 
Bell, Magneto, 1,000 ohms. 
Condenser, metal-cased , 2 rn.f. ) S N t B C . , , ll 

. 
C l ( ' ee l o es. 

ox, om " o ectwg, omp ete J 

Battery, Lc>clanche, Agglomerate, 6-block, 
2-cell, No. l. 

At the terminal station, the earthed Magneto 
Bell must be connected to the A line via terminal 4 
of the Telephone, and _the Condenser omitted. 

A Coin Collecting Box should not be fitted 
unless in exceptional circumstances. When the 
box is fitted, the additional internal connection 
shown clotted in the Telepbone should be made 
by means of a piecf1 of covered wire, one ernl 
being fixed to the screw of the Induction Coil and 
the other clamped below the lower contact of the 
Press Button. 

Y Subscribers 1, 2, :J, 4, and 5 (shown in the 
diagram above the lines) are called by Generator 
on the B line and Earth ; X Subscribers 1, 2, 3, 
4, and 5 (shown in the diagram below the lines) 
are called bv Generator on tbe A line and Earth. 
Calling, and clearing to the Exchange are per­
formed automatically by raisin g the Heceiver 
from, and replacing it on the hook. It is for the 
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latter purpose that the Cou<lenser is omitteLl at 
the terminal station. 

See Plate 58 for new arrangement. 
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Plate 58. 

c.n.s. Diagram No. 141 A. 

PRovrnc1AL PARTY LINE Crncurr, 
Two TO 'J'Ex SunscRIBERS. ArmA"IGEllrn:>\T 

Fon NEw OmcurTs. 

APPARATUS SCHEDULE. 

For each Station. 

Telephone No. 3. 
Condenser, metal-caserl , 2 m.f. } o ,T t 
D C 

. 
C ll 

. . 
C 1 nee .c,o es. ox, om ,o ectmg, omp ete 

2 Cells, 2-hlock, Agglomerate, Complete. 

In order to obtain clearing signals at the 
Exchange at the close of a conversation, the 
Magneto Bell at the furthest office must be con­
necte<l with the " A " line and the Condenser 
omitted; the connection to Earth bein g made 
direct to the terminal marked "E." 

A Coin Collectin g Box should n ot he fitted · 

unless in exceptional circumstances. 
This diagram supersedes the arrangement 

shown on Plate iJ7. X Subscribers l, 2, 3, 4, and 5 
(�hown above the lines) are called by Generator 
on the A line and Earth; Y Subscribers 1, 2, 3, 4, 
and 5 (shown below the lines) are called by 
Generator on the B line aJHl Earth. Calling ami 
clearing to the Exchange are performed anto­
matically by raising the Receiver from, anrl 
replacing it on the hook. 



C.BS EXCHANGE 

TELE. WALL WITH 

.\l:\G�ETO HELL COMPLETE. 

COIN COLLECTING BOX. 

TELE. 'VALL WITH 

l\f AG.KETO BELL COMPLETE • 

;:: 

Plate 58. 
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Plate 59. 

C.B.S. Diagram No. 145. 

CALL 0FFIUE SwITcn ; Frn. 1, CONNEC­

TIONS Fon ONE TELEPHONE ; Fm. 2, 
CoNKECTIO::'\S FOR Two TELEPHONES. 

APPARATUS ScnElHJLE. 

Fig. 1.--The apparatus to be fiitecl on Wall-
board and wired locally. 

INallboard, 15" x 14". 
Bell, Magneto, 100 obms. 
Bell, Trembler, Circular, 25 uluns. 
Switch, 6-terminal, 2-position. 

Cabinet. 

Telephone No. 21. 
Heceiver, Bell, "D" } 
Arm, Bell Receiver for extra Heceiyei;. 
Cord, Flexible, No. 222 
Dattery, Leclanche, Agglomerate, G�block, 

2-cell, No. 1. 

Fig. 2.--Wallboanl, Diagram C.B.S., No.1J5, 
Fig. 2. 

The description includes the W allhoanl, 
24" X 16", wired and fitted with Telephone, 
No. 21; Bell, Magneto, 100 ohms; Bell, Trembler, 
Circular, 25 ohms; all(l Switch, 6-tenninal, 
2-position. 

Battery. Leclanche, .\gglomernte, 6-block, 
2-cell, No. 1. 
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COUNTER 

CABINE"T 

Plate 59. 
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Cabinet. 

Telephone No. 21. 
Receiver, Bell, " D " } 
Arm, Bell Receiver for extra Receiver. 
Cord, Flexible, No. 222 
Battery, Leclanche, Agglomerate, fi-block, 

2-cell. 
-

The methods of operating in both cases are 
similar. Calls are received on the l\fagneto Bell, 
one terminal of which is earthed. In Fig. ] , to 
call the Exchauge, the Switch is turned to tlie 
Cabinet position and the Receiver raised from the 
hook. In this position the replacement of the 
Receiver causes the 'I'rembler Bell to ring. 

In Fig. 2, where a Telephone is provided at 
the Counter, the raising of the Receiver cuts off 
the Magneto Bell anrl calls the Exchange. Dy 
turning the Switch to the Cabinet position, the 
Cabinet Telephone is connected to the Exchange 
lines in parallel with the Counter Telephone. 
The Trmnbler Bell will ring when the Rece1ver of 
the Cabinet Telephone has heen re1)laf'e(l on the 
hook. 

In both cases a c1enring signal is sent to the 
Exchange by 1nrning the Switch to "Norrnal," 
the A line heing thereby enrtl1erl tl1rongh t1ie 
:Magneto Bell. 

For connections of Call Office Switch cormectcd 
with Trunk Switeh Section "D," see Plate 72 and 
foll description in nircn lur :r:: 11. 



Plate 60. 

C.B.S. lliagrnrn ::\u. Lili. 

CALL OFFICE Sw1TCUBOAHD 
WlTH Two TO F1vE Cmcuns, rncLUDIKU 

NATIONAL TELEPIIOXE CoMPA:\Y's. 

1\PrA1urrs Sc:HEJJULE. 

Wallboard, DiagramC.B.S.14G. 'l'he descrip­
tion includes the v·rallboard , 24" x lfi", fitted 
with the following: -

Case, Switc11, aml Indicator, 13;j:". 

Indicator, �.P., 100 ohms, � (Line Incli-

cators). 

Indicator, ?\.P., JOU olrn1t>, � (Cabinet Imli-
,J 

cators). 

Switclrnpring, ;'i-point, �. 
,) 

1+5 
,, 5-poiut and 8-point, - - 6 -, 

l\ey, Type lb (Oval), 14", t· 
;) Coili;, Bridging, 120 ohms. 

C ·1 I l 
. 150. 

01 , n c uctwn, -1- . 
4 I)btei.;, Connection, Trembler Dell. 
Bell, Trembler, Circular, 25 ohms. 
Suspender for Micro Telephone. 
Strip, Cross Connection, 2 x 10 X 2. 



INDRS: N.P 100..., 
(CALL CCTS.) 

SW- SPRINGS 
5POINT §. 

� 

STRIP CROSS 
CONNECTION 
2+10+2. 

BELL, TREMBLEH, CIRCULAR. 

SWITCH AND INDICATOR CASE. \'3!.;i" 

TO COIN 
CDLLE.CTIN G BOX 

'---------

TELE PO CRAN. 
TRAN'5M'� .. C. 

TEI.I<;., \VALL, 
I NTt,;1:�1 EDl ATE, WITH 

JIAGNETO BELL 
A�D GENERATOR, 

COMPLETE. 

Plate 60. 
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Telephone No. 28 (with hook). 
n pairs Pegs 201, Black or Tied, with Cord lG''. 
Dattery, Leclanche, Agglomerate, 6-hlock, 

1-cell. 

The Wallboard as issued from Store will be 
wired for 5 P.O., O.B.S. Exchange circuits· 
similar to No. 1. Arrangements for circuits to 
the Company 's Magneto and 0.B. Exchanges are 
shown in positions Nos. 4· and 5 respectively, 
and will be altered locally where requirecl. The 
arlditional fittings for the alterations aro as 
follows:-

-

1 Indicator, N.P., l,000 ohms, for e::icl1 
Magneto Exchange. 

llndicator,N.P.,1,000ohms } f . l CB 
d or eac i . " an 

r l 
1 Condenser, rn.c., 2 m.f. 

·.xc rnnge. 

P.O. Cabinets (includ·inu N.'l'. Co.'s 
C.B. Cabinet8 if any). 

Telephone No. 21. 
�\.rm, Bell Receiver } 
Receiver, Bell, " D" .· Second Heceiver. 
Cord, Flexible, No 222 
Battery, Leclan«he, �\gglomerate, 6-block, 

2-cell. 

N.1'. Co.'s Mar;neto Bxc71cm;1e Cabinl't. 

Telephone No. B. 
Heceirnr, \Vatch," D," Complete. 
2 Cells, 2-hlock, .Agglomerate, ( 'ompletc. 

See l'lato 92 for details of Telephone set. 
For full details of the fitting and working of 

this Switchboard, see Circular E 11. 
-
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Plate 61. 
C.B.�. Ui:lgr:un ::\o. J .-)0\. 

S1·:cTrn�, T ,ocAL SwlTcII (Prwv1�< 'JALJ, 
50 A:\D 80 L1:\E, Crncr1T Oo.\\U'TJo�s, 

Wm1:\'G DJ.\GIL\l\f C.B.S. J;3�n. 
Fig. ] .-- Su b::-;«ril) e n; '  ( 'ir«11it. \\'lw11 tlic 

Heceiver is raised, tlic h:t!.tcn· c ircuit is com­
pleted from Emth 1111 1 110 i1rn<11: :\ sprin·'.·, .\line. 
subscribers' app;ir:t111s. n li1w, ;11111 ('alli11g lrn!i­
cator. The clearin.'-!· <'irct1it is ('11111pl<'1t·il 1.hn1u�h 
tlrn swi,1ch�pri11

. ;-; �;( (•kct :t11il ll1i1·tl point or the 
pep·. See } l/_�·. •J. 

- F\:;. :!. Tr:lllskr ( )in·11 it. '!'lie J ,u(·al Section 
is called ;rnt1>rn;1tic,tll.': ln tl1c ins(·r1ion 11f a peg 
in t1ie Tr;111:c,fer 8,, itd1spriug 1111 tl1c Trunk 
Section, I >o1 h lndi(':ttor:::; hC'i11p; thereby joined in 
series ·with the ha1tery. The L()cal Rection 
oper:t11 .. r re plies by insertin.�:· rmc of the Special 
Answering Pegs of the two pairs provided for 
the purpose in tlie correspt>JL(lrng· Switchspring 
011 the Loc<il Srction. This c:rnses both Ill(1icators 
to di sappear. 'J'he Tndicator at the Trunk Section 
will, however, reappear when tlie corresponding 
Special C,1lling Pog is insertl�d in the required 
subscriber's Switchspring, and will contin ue to 
slimv, in tlie intenals between the rings, irntil the 
subscriber raisPs liis Hecei,·er in repl_\', see Vig. :J. 
The Tr:rnsf'er Circu its lrnYe 1o be fitted ]ocalk. 
_ F'i�f· :J. ---Pegs a11d Cords ( 'in·uit. TJw \1.'i ring 
of the ordi1wn· conl circuits is shown in l"ull 
lines. T11 the ·�peci:tl (\ml (iircnits (Kos. 1 and 
10, tho thiml>les of 1 l1e pegs ol' 'ivhic11 <ire 1lis­
tinguishcd by a whik ring! for use ou 'l'r:msfer 
«ircuits, the lea<l " ('" is eonnrderl to 1ho local 
em1tact uf Tm li"ator " r '' (as sliown lJy 1 !11� dotted 
line) instead of to 1l1e middle pui11t ul' tlie left 
Indicator. 
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LOCAL SECTION FIGURE '2. TRUNK OR CONTROLLING SECN 

COl\U\IOX TO EXCHA�GE. 1 SET PER SECTION. 

FIGURE 3. 

Plate 61. 



Ruh-;cril>cn-; cl<'ar :tt1torn�tt.i!·:tlly by earthing 
the A Jiue thrnugh t l1e ..\bgudu l ;ell, tlw circuit 
bcj11g completed tbrough tlie A coilt:> of the 
Indicators, Type 3D, tlte tl1inl point of the pegs, 
and switchspring socket;:;. ·when a subscriber is 
connected to a 1'nmk, Ly 1vay of the Transfer 
circuit outlined in Fig. 2, the single clearing 
signal on the right Indicator is repeated by 
means of the armature contact to the visual 
Indicator on the Trunk Section. 'Vhen the 
rrnmk operator removes the peg from the 
Transfer Switc11spri11g, the. battery is a ppliecl 
to the A and D lillcs, and the left Inclicator is 
then energised. A !loub1e-clearing signal is thus 
given as on the ordinary pair of pegs arnl cords. 

The Coupling Key, Type U � Grey, is wired 
so as to euable uno operntor to attend to more 

than one position i11 1 he Jess busy portions of the 
<lav. 

"The wiring of t]w Party Li110 lhugiug Key, 
Type 407,isarrnnged to pro\·ido for tl1e foJlowing 
methods of Generator ringing:-- -

Key 1. Spare. 
Key 2 cleprl'ssecl. ;\ 1 tl'rn:1 tio11s (Ill loop (frorn 

13rackct Ge11eraior\ 
Key 3 (lcprrnsed. �\hcmaiicms on A line 

aud E<l1"1h. 11 line emthed. For ordinary 
ancl X l\1rtY L1nc sul;:--cri1ers. 

J\cy I depress(·(1. i\Jternatious (J]I n line 
:md Earth. A l1r1e earthrcl. Y Party 
Li11u subscrilmn'. 

hey G clepressecl. Alternations cm A line 
mid K1rth. n line dis('()nncded. 

For r.ll'ty Liuc Subscribers' CCllUICCtions, see 

Plates 5 i and 58. 
Where a Power Generator is not fitted, the 

Switch, 2-way, is not required, the lead from the 
J\ey being· cmrncciecl clireet to the mienrt11e<l 
pri

.
mary v.:i11ding of the Transfurrner. 
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Plate 62. 

C.B.S. Diagram No. GO. 
KC. Diagram No. 451. 

Co.K.?\'ECTJONS OF SuBSCRIBEn's Crn<'mTs 
o� :?00-LIKE BoAnns. 

Fiu. l.-( 101111eetious oJ Subscriber's Circuit 
on Local Switch Sections, 200 Line, C.B.S. for 
Trunk Exchanges. 

Normally, the Subseriher's A Ene is earthed. 
through a 100-ohms Magneto Bell. \\'hen the 
ReeeiYer is raised from the hook, a loop is mac.le 
across the lines bY way of the Hccei,·er and 
Seconclan nf the I1{ducti(;Il C1oil. 'J'lie connection 
hetween · tlic A and D lines doses the batten 
circuit through the coils 0£ tl1e neby, Singl� 
Vertical ('oil, in the local circu i t  of yv Lich is 
placed in series the Calling- Larnp and :-:O-ohms 
coil of the Pilot Helay. The latter is actuated, 
and the lower contact is closed, joining up in 
parallel the Pilot Lamp and the 250-ohms roil of 
the Pilot Relay (Type 37) on the battery. The 
closing of the upper con tact of the latter short 
circuits the 30-ohms coil by the · 38-ohm coil, 
and the Calling Lamp receiYes practically tlie full 
pre�sure of the battery and lights 11p if it lrns not 
aheudy done so. Relay Ei, 1,000 obms + 1,000 
obms, is substituted for the Pilot Lamp at night 
time by the mov ement of tbe Switch, a Trern lJler 
Bell being fitte(1 in the Jncal cf rcuit to giye an 
audible signal. 
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Plate 62-·r·o11.t 

The insertion of a peg i11 the Line Switch­

spring breaks the circuit through the Relay, Single 
Vertical Coil, and the lamps are eitinguished. 

Fia. 2.--Connedions o[ Subs(·rilier's Circuit 
()l} (oe;tl Switch 8edi<l11S, .200 Lino o.n.s. 
(Permanent Curreut Uonverted), London. 

The arrangement is similar to that described 
under Fig. ] , the onl,,- (lifforences being the use 

oI 8-point Switchspri11gs instead of 5-point, and 
the omission u[ the Night fleby-the Bell being 
connected direct to the Rttterv with a 500-ohms 
11esistancc Block in f'eries. 'The Ca11ing Lamp 
circnit is completed through the medi um of the 
upper springs of the 8-point Switl'hspring; when 
a peg is inserted in the Switchspring, the circuits 
of both the C1a1ling Lamp nnd the Line Relay are 
therefore broken and the lamp extinguished. 

The clearing arrangements on the Cord 
Circuits of these boards are on similar lines to 
those described on page 1G9 1;vi1h, however, 
differentially-wound Helays in place of the Indi­
cators, Type :39. and fitted with <'lertring brnps in 
their loeal circnits. 



PART III-TRUNK CIHOUITS. 

SECTION 1. 

TRUNK CIRCUITS, TERMINAL 

AND INTERMEDIATE. 
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Plate 63. 

T. L. Diagrmn Ko. l . .\. 

,��\PL\\'.\TOUY DIACllL\M OF THUNK 
( 1llWuIT:-.:. 

Fig. 1.-- .:\linor Exchanges : 
�> n 

45 
Switch 

:-1 • ;) + 11 . 
Sections and - 2�1- Sw1tchboanls, 'vV all. See 

Plate 6ti for Conl Circuits. 

"Yi;;. 2.-Switch Sections" C " (where .Tunction 
circuits not multipled), Switch St.x:tions "D," and 
Switch Sections "F." Switch Section "D" Cord 
Circuit, Plate 6\) ; "F" Conl ( 1ircuit, Plate 71. 

Pig. 3.--Trunk aml :Junction Switchboards, 
Switch Sections " C" modified for Jarnp signals, 
an cl Switch Sections " E." The diagram shows 
the arrangement for concentration working of the 
Trunks, also the Night Relay and Bell ·which 
indicate night calls. With the plugs in the 
Switchsprings <1S shmn1, the Trunks are being 
worked from tho Ordinary Sections. Wiring 
Diagram, Switch Seetion "E,'' T.L. No. :?4LA. 

Yig. 4.- Skeleton rliagra111 of a Trunk Circuit; 
terminated on the leit at a Minor Exch8.nge as in 
Fig. 1, and on the right as in Fig. 3. 

Calling is effected at both ends by Generator. 
At the l\Iinor Exchange, the a1ternatlng currents 
operate the Indicator 

-
N.P.C. througlt the trans­

former action oE the two Bridging Coils. At 
the larger Exchange, which is fitted for lamp 
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signalling, the .following operation takes place. 
The alternating currents from the Generator at 
the calling station actuate Heby R 7, and its 
armature comes in contact with the lower stop. 
The latter Tloint is connected to F.arth, as are also 
the two lu\;i'r co:1taL:t spring'"' of Ueby f{ 5: the 
armature uf J; 7 arnl one spring o[ tlie arrnatme 
of n 5 an: tecll together aucl ccnmectccl to tl1e 
coils of n 5. 'When the armature of R 7 comes 

in contact ·with the lower stop, a current flows 
frum the p\:siti\c pole of 1lw 21-Ynlt b�1ttcr,v 
through tlie.::;e cuntc:.cis, tl1e (J.,ils of n 5 and tlw 
Pilot Hcby \;;ec }'ig. :�) 1u foe 11cgatiYe pole. T1w 
;11"n1atme o[ ll ,-> i,.; �Lttracted. hringi11g in tl1c 
signalling· lnmp in paralJel with H G which is 
no\v 1ocke< 1, botl1 being in series with the low 
resistance Pilot ReL1y. The Pilot Lamp circuit is 
from Earth on the Kight Helay (Fig. 3), 2-way 
Switch, Lamp, allCl rilot Rela.v contacts to the 
negative pole. Jn th(� "l-�ight" pusition of tlie 
:!-\rnY Switch, tlte Nig·ht Hehw is thrown in scrirs 
with 

'
the Pilot Lamp

,
; in the. local circuit 0£ the 

Night Hcla;,, are placed a Trem1ler Bell and �1 

Hetardation Coil, 400 ohms. The insertion of n 

peg jn the Switch�pring extin;_:;·uishes both lamps 
hy breakin g the 10\ver ancl long spring contacts ; 
by tbe s;1me rne:ms, the 'I'ime Check Key is 
brought into circuit. 

It vvill be seen from Fig. 3, t h:t L by rcmoviug 
tbe pln.Q· from S I and inserting it in S :J tl1e 
lamps at the Urdinary and Conce11trntion Sections 
become incandescent (through the inner spring of 
S 1, which is connected to Earth, coming in 
contact \vith the B spring). The removal of the 
plug from S 4 and its insertion in S 2 extinguishes 
the lamps ; the Trunk line is then terminated on 
the Concentration Sectjon. 



TRUNK SY.STF,M, 
EXPLANATORY 
CrncuIT ·,rrrn 

OFFICE. 
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Plate 64. 

T.L. Diagram No. 151A. 

MINOR EXCHANGES ; 
DIAGRAM OF TRUNK 

AN INTERMEDIATE 

The connections at the Terminal Offices must 
only be considered as theoretical ; the apparatus 
used may be any of those shown in Plate 63. 

Normally the Terminal Offices are straight 
through to each other ; generator ringing between 
the two pass round the loop at the Intermediate 
Office differentially through the coils of Helay E 1, 
100 ohms + 100 ohms, each coil of which is 
shunted by 200 ohms non-inductive resistance. 

Either Terminal Office ca11s the Intermediate 
by applying an earthed 24-volt battery to the 
A line, leaving the B Iino disconnected ; tl10 
resulting current flows through one coil of Helay 
11� ] , 100 ohms + 100 ohms, actuating its arma­
ture and thereby closing Llw circuit of the 20-cell 
battery through the cuil 0£ Indicator, Type 34, 
1,000 ohms. Two rings should be given from the 
Up Station, :md three rings from the Down. 

When a peg is inserted in either of the S1,ritch­
springs, 10-point, at the Intermediate Office 
and conversation taking place between either of 
the Terminal Offices and the Intermediate, the 
10 cell + 10 cell centre-earthed battery is auto­
matically connected up io the disengaged section 
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of the line through thn cojls of Iklay E ] , 
200 ohms+ 200 ohms, thus form ing a complete 
Trunk Circuit of that section . 

To ascertain whether the Tru nk Circuit is 
engaged , t1rn Key, Type H 3, at tbe Intennediate 
Office, shoulcl be pressed, thcrnhr connecting the 
Indicator, T)·pe 34, across the Jjncs. If the line 
be disengaged, the "eyeball" of the Indi cator 
will show. 

Intermediate connections 011 Nwi1eh Rections 
"n ., and "F" arn sl1mn1 1rn Platt· flfi. 
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I 7fi 

Plate 65. 

T. L. I )ia��r;1m �o. Gl \. 

T1m�K LIKE Sw1Tc:n �EcT10Ns "D" 
A1'D "F" ; ExPLANATOlff DrAGP..AM OF 

�\N lvrr.nl'lrnDL\TE Tne��K OrncmT. 

The Terminal OJlices are ca11ecl ln' Generator 
ronml the loop. Heby Ji 1 is !liITcrenti<·;1 to currents 
eircubting· nnmd tlie lnup; eacli of it� cuils is 
shunted Liy 200 olrnL.; Iwn-induct iv<; resistancP 
to minimil�'� the risk <lf faLe calls on lmb· Jines. 

Eitht'r Tcrrnin:il OHice calls the Intei·me(1iate 
by applying an eartbed 24-,-olt batt<'ry to tlrn 
A line, and leaving the B line disconncc·ted, the 
res11lti11g current flows throu,c;·h one coil of Hela.'· 
i �, land actuates its annal i:ff� Tli<' httc1· closes 
the circuits of the Visual lrn1!e;t1nrs v� ;111rl Y:,. 
Two rings should bi� given from tli�0 r · jl �tai ion 
and three from tlie Down. 

To ascertain whether the Trunk Circuit ii;; 
engaged, a spare peg should he insertccl in tlie 
Switchsprin,Q· S 1. If tlw Telepl1():!<� Exclrnnp:e 
Galrnnometer in the cords Rll<J11·s a dAlect,i•1r1. it 
indicates tltat tbc line is d iseng�1p'!:d. 

\Vhen a peg is inserte<l in t lie �witchspring 
8 :! or S :J, Hela v H 3 ur H 4 is actrn1tecl m1cl i he 
10 cell + 10 cell centre-earthed hattery is applied 
to the disengaged section of 1be line tbrough 
Hel�w R. 2, thus formi11g· a ccm1r1lete Tnrn k 
circL;it of that section. 

� 
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The small figure at the rjght bottom corner 
s11ows the relative positions of Switchspi:ings 
N 1, S 2, and S 3, with the corresponding 
Visual Indicators, on the Transfer Stripi::l. If one 
Intermediate circuit is connected to a sPction, 
Transfer Switchsprings 8, !J, and 10 will be 

utilised ; if two circuits, Switchsprings 5, G, 7, 
8, 9, and 10. 
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Plate 66. 
T.L. Diagram No. 150A. 

THUNK SYSTEM, MINOR EXCHANGES ; 
ExPLANATOHY DIAGRAM OF ConD 

CrncuITS ON 5 }.;;- IQ Sw1TCH SECTIONS 
'±D 

3 + 10 
AND - -23 SWITCHBOARDS, vV ALL. 

11' D 5 + 10 TI N 2�4 3 + 10 
V\1 mnm I.AGHA-'fS, 

45 
. . . _L 0. ;) .A ; 23 -

T.L. 253_\, APP1\llATCS SmrnnuLES, CrncuLAR E. 11. 
The upper portion of the diagram represents 

in skeleton form the circuit of the ordinary Cords, 
i.e., those to be used in connecting subscribers' 
lines togetber. When a subscriber hangs up his 
Receiver, he connects his �\ line to Earth; tht� 
clearing signal is recei ,-ed on the corresponding 
Indicator, Type 09, through the A Coil, the third 
point of the peg, ::md the socket of the Switch­
spring, ·which is connected to the negative pole of 
the battery. 

The lower portion of the di<1gram shows the 
circuit of the ( 1ords for connecting Trunk to 
Trunk. A c]earing signal is sent automatically 
round the ]oop aml tbrough both Coils of the 
Indicator, Type �-)9, by the 1Yitl1clrawal of the 
peg at the distant station. 

Hinging Circuits, Key, Type 407 :-
No. 1 (T.K. :X) depressed. Generator on 

loop. To call on ordinary Trunk. 
. Xo. 2 (T.K. Int.) cleprest:ed . 24 volts on A 

Jine and Earth. To cnll Intermediate 
Tnmk Siati< n, �cc Phties (j4 ancl 65. 
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li ue and Enrtli. To ca1l Ordinary and Party 
Line X subscribers, see Plates 57 and 58. 
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and Earth. To call Party Line Y sub­
scribers, see Plates 57 and ·58. 
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Plate 67. 
T.L. Diagram No. 278A. 

J\if1�0H ExcHANGE CoNVER�ION ; DrAGHAM 
OF CIRCUITS ON "'.ALLBO:\RDS, HINGED, 
35" x 28"' C01\YERTED TO C.B.S. 
WonKrnG. IkurnAl\I E.C. 617MODrFIED. 
Fig. l.-Connecticns of Subscribers' Lines. 

\:Vlwn a su bscriber raises his Itecei1-er the calling 
signal is automatically indicated on the corre­
sponding Indicator, Type 34. A clearing signal 
is receirnd, when th8 Heceiver is replacecl , on tbe 
Helay I, },;on-polarised, 500 ohms+ 500 olmw, 
connected across the Cords. Both cnrrcnts <ll'e 
supp1ied b.\· the Muin Si.gna1fo1g Battffry, which 
('OUtiists of the tml lcfi-hancl sets of 10 cells 
:�hown in tht"� diagram. 8nhscrihers are caUed bv 
G enerator mi t11e-A line mid K11th. Sre Plate G8 
for Cord Circuits. 

Fig. 2.-Connections of Trunk Circuit. Ordi­
nary Tnmks are c8.lled by pre:::sin.::; the Key, 
Type H i), Oval, marked " D," and turning the 
generator handle; Intermediate Trnnk Offices by 
pressing the Key marked "C." In the latter case, 
the negative pole of the 10-cf'll P.C. Hattery is 
connecte<l to the A 1i11f\ ;ll1\l the I3 line discon­
nected. Bee Plates G1 aml G5, Intermediate Trunk 
Circuit connections. 

Fir; J.--Connections of .Tunc1ion Circuit tCl 
N.T. Company's Exchange. C\1llir1g is effecte<l 
hv Generator which is c1 mncctecl to the lines h· 
p�·essing the Key II 3, Oval, rnarkt:d "B." A�1 
automatic clearing signal is sent from the 20-cell 
battery through the Bridging Coil to tbe lines in 
parallel by withdrawing the peg from the Switch­
spring. 

For the position of the �1pparatus on the Board 
arn1 Schedule, see T.L. Uingrmn No. 279A. 
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Plate 68. 
T.L. Diagram No. 278A. 

Mrnori ExcuANGE CONVERSION; DIAGRAM 
OF Corm C rn:ourrs ON WALLBOARDS, 
HINGED

, 
3511 

X 28", CONVERTED TO 

C.B.S. WoRKIXG. DrAGitA�i E.C. 617 
.MODIFIED. 

The Indicator, N.P., 1,000 ohms, "e," and 
Helays, I, Non-polarised, 500 + 500 ohms, "f" 
and '' g,

" are associated with the Trunk Cords, 
the Indicator " e " being fitted in the local circuit 
of Relav "f." The two A cords and the two 
B cords

" 
of the pair of pegs are connected to each 

other through tho two Condensern, m.c., � rn.f. 
llelays "f" ancl "g " are connected between the 
A anJ n COl'l i�� of the Black and Red peg 
respecti \·ely. 

A Helay, I, Non-polarised, 500 + 500 ohms, 
" 11," is tel'd across each pair of ordinary cords 
for subscribers' clet1ring sigual8 . The two A 
cords aml the two B cords of these pegs are 
connected to each other through the Ringing .Key 
associated ·with the pair. 

In conjunction with the Hinging Keys 
lielonging to the Pegs and Cords, the following 
Jacj lities for calli ug are pro\'ided by the wiring 
uf the Plug Hinging Keys : -

Y. P. pressed. Generator on B line and Earth. 
rro call Party Line Y subscribers. See 
Plates 57 and 58. 

TER. presseLl. Generator on A line and Earth. 
To call Part�· T,i1ic X and Ordinary subscribers. 

TK.X. pressed. Generator on the loop . 'ro 
call Oil Trunk. 

11'or the position of the apparatus on the Board 
and 8chedule, see T.L. Diagram �o. 27f)A. 
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Plate 09. 

T.L. Diagram No. GO. 

TRUNK LINE S·wrrcn SECTION " D" ; 
EXPLANATORY D1AGRAM OF Cmrn 

Cmct:IT. 

WrmNG DIAGRAM, DRAWING No. 1367; APPAIUTus 
ScHEDCLE, CmcULAR E 11. 

Clearing signals are received on the Self­
Restoring Indicator ancl Telephone Exchange 
Ga1vanometer, 1d1icl1 are permanently teed in 
series across the cords. See Plate 63 for batterv 
connections at Trunk ends. 

" 

Trunk Key lJ 14 (Black) prm·idrs for generator 
ringing on the Black Peg, ;md in the speaking 
position connects the battery to the restoring coil 
of the Self-H.estoring Indicator, as well as the 
operator's set across the corch; . 

• Junction Key U 7 (Reel) provides for generator 
ringing on tlie Heel Peg, and in conjunction with 
the Speaking Transfer and Battery Ringing Key 
U 11 provides for speaking to the line connected 
to the Red Peg, at the same time breaking the 
connection to the Black Peg. When the Keys 
U 14 and 7 are both in the speaking position the 
operator's set is connected to the Black Peg only, 
the .Junction side heing th�n disconnected. 

Speaking, Transfer, and Battery Hinging Key, 
U 11 (Black, Switching.Key on Wiring Diagram), 
in addition to the foregoing, provides for battery 
ringing in conjunction \Yith the Black Peg on 
the A line and Earth, in order to call an Inter-
111Prliate Trunk Station (see P1ate 65). 

C\rnpling Key 1T :? is fitted for concentration 
purposes. 
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Plate 70. 

�\VITClI DECTlOKS "D"; NATIO::\AL TELE­
PlIO� E .J U'\CTTOX A>:n SEHVIC:E Om­
('lJlTS WlIEX ( 1_\LLJ'\C hnIC:\'l'OHS AHE 

HEQVI HED. 

The Swikhspri11gs, 3-pnint, Strip �u. 11, 
showu on K-in-C.'s Dra\Ying 1,3()'1 (wiring 

Jiagram of Section 'J'rnnk i-lwitch '' l> '" ) vvill 11() 
replaced !Jy S\ritchspri11g 1 ndicators J1 :!, as in the 
diagram, ·when calling imlicators are required. 
N refers to the uumher .of working cireuits. 

An automa1 ic clearing signal is sent to the 
Company's Exchange by withdrawing the peg from 
the Switchspring, the current pas:o;iug through the 
coib of the Switcbspring Indicator differentially 
and along both lines in parallel. Ca11ing is 
cffeeted hy Generator. 
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Plate 71. 

T.L. Diagram No. 248A. 

TrmKK LL\ E Swrnm 8EcT10:N "F '' 

E�PL \�.\TOitY DL\G1cu1 oF Cmrn 
Crncun. 

·w wL\c D1Acn \"jf 1'.I.i. 25D,, ; A1'P.\H.\Tcs 8cm�m;u.:, 
Cmcn\R E 11. 

This Sccti()n is practically a " D " Section 
with tlrn Cord ( 1ircuits modified so that an 
operator may use the pegs for connecting Trunk 
Circuits terminating on the " F " Section to Sub­
scribers' Circuits on an adjacent Local Section. 
Bee Plate til. For this purpose a Helay H 1, 
1,000 + 1,000 obrns, is connected to the third 
point of the Hed Peg, so that when the Peg is 
inserted in a Switc11s}Jring on the Local Section, 
the Relay II 1 is operated and its springs close 
on the inner contacts. These contacts are 
connected to the Coils of an Indicator, Type 39, 
1,000 + 1,000 ohms, to the middle poi1:t of vd1ich 
is joined the nepati rn po]e of the 20-cell battery. 
The Indicator, Type 39, is thus connected across 
the cor!ls; ·when t.110 ]ocal s11bscriber hang8 up 
his receiver, thereby connecting his A line to 
Earth, a clearing signal is received on the 
Indicator. 

The hmctions of the various keys are expl<1ined 
on page 1.SG, �:;\\·itch Section " D." 



KEY TYPE U7 
RED PEG 

r--------·-- --.. - - -- - -- - ----, 

I jsEcTiON' ON" RiGHT" 

·· :-
�:yc:��E'u]��r�o,u;'��;-· � 

:c===�::c .. . .  � 

Plate 71. 



.-\dditiona1 ringing facilities are provided by 
the 1\cy, Type 407, as follows:---

'J'.K. <leprestie1 l. Gern:rator on Loop. Trunk 
ringing. 

X depressed. Hand Generator on loop. 
Sub X. P. depressed. 1\lterntions on .'.'\ line, 

B line to Earth. To call X Partv Line and 
ordinary subscribers. see Plates 57 and 58. 

Y.P. oepr�ssed. Alien�tions on B 1ine. A line 
to Earth. To call Y l'artr Line �;ubscribers, 
:-;cc PlateR 57 and ;)8. 

• 

TEH. clc1)l·essotl. ,i\lteratiunson 1\ l ine, Bline 
cl isconnected. 

\Yhe11 a l\nver GernTatur is not iitted, the 
Key U J � will Jl()t he required ; the connections 
made bv tlie coHt:wt:-; :t1. A :-:11ould 11ie11 be nwrle 
direct. · 

Tlte Power Generator and Transformer 'J' :! 
are common to the Exdumgo; Generator, Bracket. 
�\ terrnirrnls, :1w1 T ra nsformer T ] , one o{ each 
per Sect ion .  l\cy, Type 1: 12 ll per Secti1111), tP 
be mounted on J 11tonned i:d.c Panel 

The (\>rnlensf'1·s, 2 rn.L, in the Cords an' JiltPil 
·in " ( 1:1..;" \\itl1 Cll11df'11Sl'L�, Nec1.i1111, Trnnk Switc11, 
') f 1 � ·· l·'..�iu ( •.'R I lr;mini:!, Nn. H75. 
- rn .. , I�' " 

!UI 
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Plate 71A. 

T.L. Diagram No. 421. 

LAMr SJGNALLJNG Tnumc LINE Sw1TCII 
SEOTIO�. EXPLANATORY DIAGRAM OF 

Conn 0 rncrTr. 

Tlw functions of the various keys �\re similar 
to those described on page 18G. 

" 

Helay 11 is the equivalent of the Telephone 
Exchange Galvanometer on the older sections, 
and is operated by battery from the dist<rnt Trunk 
Exchange when tlie peg is v;ithclr�nYn from the 
Switchspring. In its local circuit is connected 
Lamp L, the enrth connection for which is made 
through Heby H1. Jn the ]ocal circuit of H1 
Lamp L2 is joined up so as to be lighted when 
either reby H or reb.\ U:; is 01)erated. Helay H1 
remains locked until tbe operator short-circuits it 
by turning the Key K1 into the speaking positioll. 

Helay H2 is not operated when Trunk is 
connected to Trunk, and in these circumstances 
Hela.rn H3 and R1 and J-'arnp L1 are not in circuit, 
and the ecrndenbers are sl10rt-circuited. \Yhen 
the red peg is inserted in a Junc tion Sv;itchspring 
H2 is energised, and its nrmatures connect H3 in 
series across the um1s with H.1 joined beti.veen the 
eentre point of the coils of the Jatter and earth. 
R3 is for the purpm;e of indicating a nrngncto 
clearing signll I OU the loop, ann ](I a clearing 
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sig1rnl from a ('.H. sullscrihcr; the latkr is 
energised hy a current transm i tted along both 
lines of the Junction in parallel and passing 
differentia1ly through H3 

Relay H; provides an engaged test on multiplied 
junctions and transfer circuits, Lamp L:i in its 
local circuit 1)eing additional to the onlinary 
"click" test. \Vhen key .. K:! is thrown into tl1e 
speaking position H 7 also acts as a supervisory 
relay in place of 1:1. 

'fhe operato1"s telephone set is wire(l for 
common battery working, with, hmvev2r, a ] 50 
ohms receiver to raise tlie impedance of the 
rer;eiving apparatus ·when the operator is listening­
in on the line, and a 4 m.f. condenser in the 
primary circuit, instc:11 l of � rn.f., to increase the 
volume of speech. 

A more recellt arrm1,":;e11wnt proriJes for the 
C'.mmection of Helay R:i �1cross the cordR 011 Junction 
Circuits not only -vvhen Ke:.�:! is normal but also 
when thrown into the speaking position, in order 
that Helay H 1 lll<1y l>(� kept iu circuit in both 
positions of the key. A Coil, Bridging, GOO 
ohms + 600 olnm, takes thu pince of Helay R,, 
and Test L:nnp L:; is di-:pc11scrl with. 

1�J3 
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SECTION :?. 

CALL OFFICES ON THUNK 

SWlTUH SECTIONS. 
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Plate 72. 

Diagram T.L . .No. 276. 

CALL 0FFJUE SwrTuu, CONNECTED To 
TRUNK Swrrcn SECTION "D." 

Fm. 1.-CoNNECTmxs rnn ONE TELEPHONE. 
ArP).nATcs ScrmrmLE. 

Counter. 
\V"allboard, L�>" X 1'111• 
Be11, 1\b.gneto, 100 ohms. 
Bell, Trembler, Circular, 2;) ohms. 
Switch, G-tenninal, :.?-position. 
The appn,ratus should be requisitionecl sepa­

ratel,\-, ancl mounted on the ·wallbCJard locally. 

Cabi.Jlef. 
Telephone.Ku. 21. 
Arm, Bell Heceiver } 
Receivm·, Jlell Secornl Heceiver. 
Cord, Flexib1e, Ko. 2:!2 
Battery, Lecbnche, Combination, -1-cell. 

NormaJly, the Combined Battery is applied to 
the Exchange Lines through the Magneto Bell, 
and the current holds up the sh utter of an 
Indicator, Po1arised, No. 2, fitted on the Trunk 
f.hvitch Section. To call tbe Exchange the 
attendant turns the Swiich to the other position 
and lifts the Hecei ,·er. This cliscorrnects the 
Battery and causes the shutter of the Indicator 
to fall forward. \Vhen the Heceiver is restored 
to the rest the P.C. Battery is automatically 
reconnected to the Exchange· Lines, furnishing 
a Clearing Rig11al tu tbe Exchange, and at the 
same time a current flows from the Speaking 
Battery ihrough the Trembler Re1l on the Wall­
board. The hell will continue to rillg until the 
Switch is restored to tlie normal pnsition. 
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C181h; 8rf' rccri ve(1 on the :;\fogneto Bell from 
Generator currents applif'd at the Exchange. 

Fr<:. :!.---CoxJ\TE('TIO�s rnn 'l'\rn Tr:r.EPHo'\ES. 
1\Pi'\lt\TUS S('flElll'J.E. 

Oovnter. 
Wallbom·<l to THagrmn 'T.L. :!76, Fig. 2. The 

description includes tli<> Wa1lboard (24" X Hi"), 
wired, and fitted with tho followinp: items:�­

Telephone Xo. 21. 
Re11, Magnet(\ 100 olnns. 
Bell, Trein li1rr, Circular, 25 ohms. 
Rwitrh, G-t('rminal, 2-position. 

Battery, J,ecbnrhe. (\imbinfltion, :J-ce]l. 
Uaninet. 

Telephone Ko. 21. 
Arm, Bell Receiver } 
neceiver, Be11 for 8Pcon<1 I1ec0iw'r. 
C\ircl, Fl<'xihle, No. 2'.!� 
Battery, T,eel:mche, Agglomerate, fi block, 

:?-cell. 
The eledri(·al nrrangement is on the same 

lines as Vig. ] , hut in this case the (1a1l Office 
attendant iR provided with n Telephone for the 
purpose of passing particulars of calls to the 
Exchange. The Clearing Signal from the Cahi11et 
Telephone when the RcceiYt'r is hung U]l jc; 
received only 11pon the Trembler Tiell on tlll' 
\\'allboanl at t]1e Counter, the Clearing Si.�·n;il io 
the Exclurngc -hei11g giHm when the Rwjtch ic; 
reRtorecl j() tlie 11orni;1l position. The Counter 
Telephone iR joined up so as to C'rn1hle Llie 
attendant io call tlie Exchange, alld. 1Yhen the 
Rwitch is t11rnc<� to tl1c reverne position to exiernl 
the Cabinet Telephone to tl1e Exclwnge, the 
nttendant cfln "listen in " on tlw circ11 it, if 
necesr;;arv� ili or��er to nRRist the Cfl l1er in cnse of 
clifficnlt_\: arising. 

I' 
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Plate 73. 

T.L. Diagram No. 239A. 

CouNTEH CoMJ\IUNTCATION Sw1rnH FOR 

TRUNK AND LOCAL SERVICE. 

APJ'ARATus ScnEnurn. 

Counter. 

Wallboard to Diagram T.L. 23VA. The descrip-· 
tion inclwles the Wallboard (24" X 16"), ·wired, 
and fitted with the following apparatus:-

Telephone No. 21. 
Switch , 6-termina1, 2-position. 
Bell, Magneto, 100 ohms. 
Hell, Trembler, Circular, 2;) ohms. 

Battery, LeclaucluS, ( \m1bi11atio11, J-cell. 

Cabinet. 

Telephone No. 21. 
Ann, Bell Receiver } 
Heceiver, Bell 

. 
for extra Heceirnr. 

Cord, Flexible, No. 222 
Box, Coin Collecting, Complete (when required). 
Battery, Leclanche, Agglomerate, fi-hlock, 

2-cell. 

The Cabinet is 11orn1:tlly tlirnugh to the 
Exchange. For a Trunk ()all the Counter clerk 
obtains tb0 attention oJ the Exchange by lifting 
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the Receiver, and passes particulars of the call. 
When the call matures the Trunk operator calls 
the Counter. The Cmmter ckrk tells the caller 
to enter the Cabinet, then turns the Switch to 
No. 2 position , listens for the conversation to 
begin, and then hangs up the Recein'r. ·when 
the caller hangs up the Receiver in the Cabinet 
the Counter Bell will ring until the Switch is 
restored to No. 1 position. The movement of the 
Switch to No. 1 position will be indicated at 
111e Switch Section on the C1]eari11g Jnclicaior in 
the Cord Circuit. 

To complete the Coiu C1ollecting Box Circuit 
an internal connection in the Cabinet Telephone 
must be made by means of a piece of covered 
wire ; one end to be fixe(l to the lower left scrmv 
(Primary) of the Induction Coil, and the other 
clamped below the knrcr contact of the Press 
Button. 

The sniaJl figure shows the corresponding 
connections of Switches. 6-termimi 1, 2-position� 
ancl 7-terrninal, :!-position. 
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Plate 7,1. 

Diagram 'l'.L. No. 218. 

CouNTEa CoMlYIUNICATION SWITCH Fern 
PosT 0FFTC� P.C. A:\D NATIONAL 
TELEPHON"E CoMPANY'0 MAGNETO 
8YS'J'Ei\L'3, WITH Corn Cou.ECTTNG Box 
Fon Loc.\L C1.ALLS. 

Counter. 
Wallboard to Diagram T.L. 218. The descrip­

tion includes the \Vallboanl (2"1" X 16''), ·wired. 
ancl fitted with the following apparatus : -

Bell, Trembler, Circular, 26 obrns. 
Case, Switch and Indicator, 3i11• 
Coil, Hesistance, VaritHLB, LOO ohms. 
2 Uornlcnsers, ni.c., 2 m.L 

Imlirntor, Non-pobrisccl, 1,000 ohmf:;, f) 
.._, . 1 _ . ,.., .  <l' . l+G kJ\Vltc isprmg, ;1-p01ut ;m 0-prnuL, (j . 
Telephone No. 2J. 

Battery, Leclauche, No. l C.Z., 4-cell (P.C.). 

(Speaki'ng). 
Agglomerate, H-block, 2-cell 

� Pairs, Pegs, 1\(). :!Ol 1 H('r l or Black) witli 
('ord, lG" o 

Uu/Ji1 .. c1. 
Tekpl1011e .Ko. :! l. 



E.:\. L. TO 1, .0. EX. 

EX. L. TO N.T. CO. EX. 

COIN COLL[CnNG BO� 



Arm, Bell Recei n:r } 
Receiver, Bell . . . 

. 
for Second Hecei \·er 

Curd, Flexible , No. 2:!2 
Bell, Magneto, 100 ohms. 
Generator, Bracket, :>.-terminal. 
Battery, Ledan<:he Combination, 4-cell. 
'I1he Coin Collecting Box will be supplied aud 

maintai11cd by the Company. vVhen a Box is 
fitted, an additional internal c01mectiun must be 
made iu the c�1bi11et Telephone by means of a 
Jliece of coYerecl wire, one end of 'which shoHld be 
fixed 10 the lower left screw of the Induction Coil. 
and the other damped beJow tlw lower contact o l· 
the I)ress Button. 

The Counter clerk will call the P.O. Exchange 
by simply inserting the connecting peg in the 
Excbauge Switclrnpring wl1icli causes the slwtter 
of the l ndicator, Polarise< l, No. 2, at the Truu]� 
Switch Scctiou to foll. Jf a Vihratiug Signal is 
required, owi11g to the inattention of the Switch 
uperator, tl1is may lle sent by rep(�ated inserticm 
and withdrawal of the peg. 

The rest()n1tirn1 of the Hecei ver to the rei'>t 011 
the rl1dt>pl1011e in the Cabinet wi 11 seml a Clearing 
Signa1 to the J>.n. Exchange. When the caller 
rises from tlie ::-;eat the Bell 011 the Uuu11ter Switcl1 
will co11tinue to ring until the Cnbinet connection 
has been severed. 

The attentio11 oJ: tlte ( iompany 's Exchange wj 11 
be gai11ed direct by the caller turning the handle 
of the Generator fitted in the Cabinet, and a 
Clearing Signal shonlcl be scn1 in a simihr 
manner. 

rrhe connectiolls are arnmged to discounel't the 
Generator during a Trunk call. 

For Call Office arrangements on Local Switch 
Sections, see Plates 59 and 60, and for full 
particulars on the subject generally, see Circular 
E 11. 
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Plate 75. 

Diagram C1.B.S. l\o. lJI. 

CALL OFFICE S\nTCIT FOR rl'!Wl\K ASD 

I,ncAL SEnncE, 1sc1xm�n .KATlOX.\L 
TELEPHO:N E Co}IPA�r's. 

The diagnnn showB the Circuit termiuatecl on 
a Section, Local Switch, 50 or 80 Line. 011 
combined 'I'runk and Local Dwitch Sections, the 
�.T. Co.'s Circuit is terminated on a 5-poiut 
Svvitclrnpring with an Indicator, � .P.C., for thn 
receipt 0£ call8 in the same way as an ordinar�· 
Junction circuit. 

APPARATU� SuHEDlfl.E. 

Counter. 

Wallboard to Diagram C.B.S. 147. The de­
:-;cription includes the Wallboard, 2l" X Hi", 
wired, and fitted with the folloY1inp: apparntus :---

Telephone No. 21. 
Bell, .Magneto, 100 ohms. 
Bell, Trembler, Circular, :!D olm1s. 
Switch, 6-terminal, 2-position. 

Battery, Lecl:rnclie, Agglomerate, Ci-h!uck, 
2-cell. 

Cabinet. 



rfO"fof 1 �---l I LS:2.J INDR T'TPE �4. 1000� 

INDR: SVI SPRING ��500" 

TELE: F'O GR,..NULAR · 

TRANSMITTER ·c· 

Plate 75. 



Ann, Bell Hecei ver } 
Heceiver, BelJ for Secornl ReceiYer. 
Cord, Flexible, Nu. 222 
Battery, Leclanche, Agglomerate, G-block, 

2-cell. 
Box, Coin Collecting, Complete (when required). 

When a Coin Collecting Box is fitted, th(' 
mlditi01rnl internal connection of the Teleplw11c 
should be made hy means of a piece of cornre< l 
wire. See page 201. 

vVith the Switch in position 2, the Countt>r 
elt'rk is enabled to "listen-i11," and to assist the 
caller to secure connection if necessary. In this 
position also , the 'rrembler BeU will ring whe11 
the caller has replaced the Hecciver on the res1 ; 
at the same time a Clearing Signal is sent to the 
Exchange. 



Plate 76. 

Diagram C.D.S. No. 148. 

CALL OFFICE Sw1Tcnnn.\rrn FOH ONE 
( '.1uc:L1T To PusT <hFwE E:\CIIAN01,; 
A\'D (hE ( 1IIWUJT TO N.\TIO:\AL TELE­
l'HO\'I� ( 1<nrPAs1's Ex('!L\:\CH:. 

,\pp_\JL\TUR Scn1:11t u:. 

\Vallboanl to Jkigrnm C.H.:--;. l IS. The dc­
;-;cription i11dmles the \\\tlll)(nnl, ] ()'1 X l()'', 
wired, a11cl fitted ·with tlte following apparntu;-; :--

Case, N·witcl1 and Jndicator, :1}''. 
•) 

Indicator, J\.P., I ,OUO ohms, -: . 
,) 

Coil, Bridgiug, l�O uhrns. 
,. . . \ . [) 

Sw1tchs1Yr111g·, ;-.\-1xnni, -,;;. ' 
D 

. . 150 
Cod, Inclucti'tm, -i . 
Hell, Trembler, Circ11lar, 25 ohm:-:. 
Suspender for .l\Iicro Telephone. 
,1 Plates, Connection, Trern hler l k�l]. 

Telephone Ko. 28 (with hook). 
2 Pair�, Pegs, 2\o. 201 (Black or ned), with 

Cord ln''. 
· 

Hatten·, Lecbnche, Agglomeratn, 6-block, 
2-cell. · 

Uabinel. 

Telc:pl1one No. ] 3. 1'-iefl. Plate !12. 



----o 
A B 

PO.£� 

TELE. WALL 

JXTERMEDIATE 

WITH J\IAGNETO 

BELL AND 

GE.NEI1ATOH 

COMPLETE. 

Plate 76. 



Receiver, �Watch, "D," Complete. 
2 Cells, 2-block, Agglomerate, Complete. 

The Coin Collecting Box will ho supplied and 
maintained by the Company . 

Communication with the N. T. Oo.'s Exchange 
is normally obtained (lirect from tho Cabinet , 
without necessitating switching at the Counter 
Switchboard , bv means of the Generator fitte(l 
in the 'relephon�e . When it is clesirecl to use the 
Cabinet Set for communication with the Pust 
Office Exchange, the Call Office attend,mt connects 
the Switchsprings marked "P.O. Ex." nrnl "Cahi­
net " respectiv<'ly by means of a pair of pegs and 
cords . ·wh0n this latkr condition olitains, and 
the Cabinet �relephone Heceiver is restored to the 
rest 011 conclusion of a conversation, an indepen­
dent Clearing 8ignal is given at the Counter by 
the ringing of the Trembler Bell. The with­
drawal of the pegs from the Switchspring causes 
the bell to stop ringing automatically and sends 
a Clearing Signal to the Post Office Exchange. 

The Post Office Exchange is called automati­
cally when one peg of a pair is inserted in the 
Exchange Switchspring, the other peg being 
inserted in the operator 's Telephone or Cabinet 
Si;vitchspring so as to give the necessary "loop." 
'rhe connections of the circuit at the Ex�hang'' 
are similar to those shown in Plate 1r1. 



Plate 77. 

Diagram 'l'.L. 33G. 

SwJTCHBoA1w, l\IAc+N ETO (CALL 0FFIUE) : 
:Fon OMNIBUS Omcurr ( jALL OFFICE 
WTTH FHOM ONE TO E1rnlT Son­
�cHrn rms (1\TAG:\ETO \VonKI:!\G). 

�witc11hoard, ·Magneto , ( \tll ()fli(T::o, ·> Tl1e 
10 

ti t1e inclucle8 the following items :-

r: 
l fodicator, N.P.C., 500 + 500 ohms, �' G''. 

1 Cun�r for Bell, Magneto, 1,000 ohms, for 
Wall Telephones. 

Rell, Magneto, J ,OOO oh111s, for Wall 
Telepho11es. 

:! Bell Domes .:! .;". 
:.! Pillars, wit]� HeadN fur Hell, :Jhgneto, 

1,000 ohms, for \Yal� Teleplwnes. 

l Switdrnpring, ;)-point, �' Ci". 

l lr 'l' r1· 3 . 1 !J ('!I 
·. i\ey, ype . , Uva , 5, J • 

1 Generator, Bracket, U11m01u.ted. 
1 fhYit<"hspring, ;'";-poiu1, with lirass soek(�t. 

i . • 1;">0 ( 011, ln<h1d1ou, 1 . 

11e1l, TremlJler, (1ircubl', :!;) ol1111s. 
1 SvYitcb, T111nbler, ::1 amperes (brnnzed). 
l Suspender for Micro Telephorn' . 



SWITCH TUMBLER 
�AMP. BRONZED 

BELL MAGNE.TO 1000 

FOR WALL TEL[PHO S 

TELEPHONE, WALL, 

\\.lTII MAGNETO BELL 

A�D GENR., COMPLETE. 

Plate 77. 



4 Pbtes, Conl ( 'unnection. 
l Strip, Cross ( �onnection, fi X 4. 
I Plates, Corrnection, Trl'mhler Liel1. 
l C\ml H()ldcr. 
:! Pe�·:-;, (1ir('111ar, 'L'ri1•l(' with Curds lh". 

'l'L'll�plrn1w, :\\l. :!8 (with l1ook.l. 
Ha1tery, Ll-.·];11wlte, .\ggl\inwr�11c. fi-hlof"k, 

:?-·cell. 

These fittings prm·i<lc tho nece:-;sary app:tratns 
l'or working on J Jle;icl Office, I Cabillet, and 
:: :Snbsc:-i lien·;. When ;w(·ommmfotiun is l"C(l uired 
fur 1 tu [i all(litional subscriber:-;' circuits, the 
l"ollovvi ng :ipparatus sl1ould be re< 1uisitione<l 
scparatt']y arnl fitted locally:---

lndic�itor, �.P.C., f>OO +- i)(l() olrn1s, �· 6". 

- ; ) 
1':;witcli;o.:pring, [1-point, ;-J, f\''. 

1 Key, Type H :\, Ov:11, �' ()''. 
Tl1c hmrcl is wired for JO lines wl1en issue11. 

Tiie Ex(·liange ( �ircuit is joined up nt tlw He<td 
OJliec fur ( lpen Circuit M:tgneto working. 





SECTION 3. 

HEOOBD O�\ LL JUNCTION AND 

TJL\NSFEn rnncm'I'S. 
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Plate 78. 

T.L. I )i,igrnm No. :!68. 

ExPLANATCrnY J)rA<JIUM OF HEco1w CALL 
,hNCTJO� CJH('[ JT�, X�D THA�SFl·:r: 
Crnc1:rr:-; 1rnTWFE'\ 'ritt \K �E<'TJO\N 
AND HEc01w 'Lrnu: Ti:.\��FJ·:u 8\vnc11 
SECTION. 

Ji'or full ·wiring am1 fitii11g10 <1I "Sectjun, Hecunl 
r' r 1 . .  '. 5 ' ' · · r' 'J r-lable lra11sfc.r, 10. see Drngrn111 l.L. �G1. 

P·ig. 1.--Arrnngmnent for ternrinati11g Hecord 
Call .hrnc1ion Circuits on" He('<1r<l 'l\1l1lo 'l'rnnsfor 
Switch Sections" ;1 nd "Jundion 'J'rmrn:fer 
Sections." 

Nonnallr, tho batteries at tlie P.O. all(l ilic 
National T'�fopho11c ( 'ompa11y':-: Fs(·l1;111.�·u oppose 
each other. and 11wre is 110 ('llJ'l't'llt on 1 he lines. 
A ca11 is given nt l1ntl1 ends wl1 en citlicr the Jlt'g 
is raised at tlie P.O., m· the peg inserted in tJ1e 
Switchspring at the Company's end ; tlw operaticm 
at either ern1 cu1s off the homo h1Hcrv :md allowc-" 
the <lista11t hattery to S<'n<l a c·111T

.
ent i lrrougl1 

hnth Trnlic:itors, and nlm1,!.-\' 1 l1c l i1ws i 11 p<1ralJe1. 
Cle�lJ'i11g is :ilso pcrforrned �111t<>111;1tiC':illy, lmt in 
that case tlie home hlitcry Rc11ds tlJC cll·aring 
current. 

F'ig. 2.-.Arrnngerncuts fur tcnui11ati11g H.C.J. 
Circuits on Tnmk R\Yitch E'cctiuns. 



f"IGURI: ! 

FIGURE 3. 

Plate 78. 
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Plate 78-cont. 

'Iltu arraugemcut and rnedwds ui t:alling and 
cll'ariug are simila1· to those shown in Fig. l; 
.S-poi11t Switchsprings on the Trnuk Swjtch 
Sections, however, taking the place o[ the Pegs 
and Contact Sockets on the Hecord Table Transfer 
and .Junction Tran sf er Sections . 

The Relay F, 100 ohms, .Mounted , in both 
cases is utilised for Night Calls, and should have 
a Trembler Bell and Local Battery fitted in its 
local circuit for that purpose. 

In the earlier boards two Coils, J �ritlgia;:;, 
l 00 ohms, were fitted in the po::iitiou occupied hy 
the 1 Coil, Bridging, OOO + 600 ohm:;;;, in thi::i 
Lliagrnm. 

Fig. 3.-Transfer Circuits between TrUL1k 
;-;cctions and Heconl Table Transfer Switd1 
�ection. 

Normally, the Indicators are not actuated. 
The insertion of a peg at either encl causes a 
current to flow through both Jndicators in 
parallel. A peg inserted in the Switchspring at 
each end, breaks the battery circuit and the signal 
disappears . 

Callinu aml Clearing Signal:-; arc thus seut 
automatic�lly by the insertion aml the •vithclrnwal 
of the peg. 



PART IV.--HOUSE TELEPHONES. 

SEOTIOK l. 

'l'\VO TO TEN S'l'ATIONS ; 

INTERCOMMUNIC.ATION, 

NON-SECRET. 

11 58087 f R 



214 

Plate 79. 

T.L. Diagram Ro. 230. 

HOUSE TELEPHONE SYSTEM. 

For a full description of the Post Office 
System of House Telephones in Post Offices and 
Government Buildings, see Circular, Telephones 
(106), Monthly List, lst January 1906. 

Fig. 1.-Telephones in Pairs--in lieu of a 
speaking tube between two rooms onlv. For this 
service in Post Offices a stock of Telephones, G.B., 
Incomplete, House, for Single Receiver (in con­
junction with 2 Receivers, Bell (Telephone No. 27); 
2 Bells, Trembler, House, 2!''; and 1 Battery, 
2-cell Leclanche, No. 1, C.Z.), is available, and 
should be joined up on the principle shown in 
Diagram T.L. 154. On the stock becoming 
exhausted, .the apparatus shown in the Plate 
(Fig. 1) will be used for this class of service. 

APPARATUS SCHEDULE. 

2 Telephones, No. 29. The description in­

cludes Hook for Micro Telephone; Bell, Trembler, 
Press Button (all mounted on base); and Tele­
phone No. 30; or 

2 Telephones, No. 46. The description in­
cludes Cradle for Micro Telephone ; Bell, Trem­
bler; Press Button (all mounted on base); Rose, 
Wall, and 6-feet Cord, Flexible ; and Telephone 
No. 30. 



:FIGURE 1. 

CENTRAL �TATION · 

FIGUHE 2. 

INDUCTOR COIL ,,_ 

�TERL 

STATION 2 

4 

Plate 79. 



l Coil, Inductor, 3-terminal. 
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Plate 79-cont. 

Battery, Lec1anche, No. l, C.Z., 3-cell. 
The diagram provides for a simp le Telephone 

Circuit connecting two stations. To call, the 
operator at Station l depresses the Press Button, 
thus causing the Bell at the tlistant station to 
ring. The operator there repeats the signal by 
the same proce.�s, and both operators complete the 
speaking circuit by depressing the Keys on the 
Micro Telephones. 

Fig. 2.-Teleplwnt"s between Central aml 
Sub-Stations-·- iJJ lieu of a num her of speaking 
tubes radiating from a central point. 

Al'l' . .\RATuS ScmmoLE. 

l Telephone, No. 33 or No. :J5. The tlescrip­
tion inclrnles Hook for Micro Telephone; Selector 
Switch; Bell, 'l'rembler; Press Button (all mounted 
on base); and Telephone, No. im; or 

l Telephone, No. 50 or No. 52. The llescrip­
tion includes Cradle for Micro Telephone ; Seled(Jr 
Switch; Bell, Trembler ; Press Button (all mounted 
on base); Rose, Wall, Circular, and 6-feet Cord, 
Flexible; and 'l'elephone No. 30. 

n Telephones, No. 31 or Nu. 48 ; similar to 
3-terminal instruments shown in Fig. 1. 

1 Coil, Inductor, 3-tenninal. 
Battery, Leclanche, No. 1, C.Z., -!-cell. 
n Boxes, Junction, H011se, 7 or 12-wire. A 

.Tuuction Box is used at each intermediate point: 
7-wire for 5-way sets, and 12-wire for 10-way sets. 

To gain the attention of any particular station, 
the Selector Switch is turned to the number 
required, and the Ringing Key is operated; the 
reply is given by the <lepression of the Ringing 
l\:e:, at the station called, and the operators at 1iotl1 



stationR are placed in speaking communication 
immediately the contacts on the Micro Teleph1me 
Press Keys are made. 

The Signalling and Speaking Circuits are 
similar to those shown on Fig. 1, with the 
exception that an additional signalling line is 
provided for outward ringing from Station �o. 1. 
All ringing inwards from the out stations is ou 
the common line H.L. (Home Line). 

'<!17 
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Plate 80. 

T.L. Diagram No. 231. 

HousE TELEPHONE SYSTEM ; 
INTERCOMMUNICATION, NON-SECRET. 

FIG. 1.-APPARATUS SCHEDULE. 

n Telephones, No. 33 or No. 35; or 

n Telephones, No. 50 or No. 52. 
1 Coil, Inductor, 3-terminal. 
Battery, Leclanche, No. 1, C.Z., 4-cell. 

n Boxes, Junction, House, 7 or 12-wire. A 
Junction Box is used at each intermediate point. 

The diagram provides for full intercommunica­
tion between all stations on the system, and it is 
possible for all stations to come in circuit for 
listening and speaking. 

To gain the attention of any station, the 
operator turns the Selector Switch to the number 
of the station required, depresses the Press Button, 
lifts the Micro Telephone from the hook, makes the 
contact of the Press Key, and listens for a reply. 
The distant station operator lifts the Micro 
Telephone, depresses the Press Button, and is in 
immediate speaking communication. The selective 
signalling lines are in the ringing circuits only, 
the speaking being on the common leads. 

F'igs. 2 and 3.-These figures illustrates the 
current circulation in the ringing and speaking 
circuits. Fig. 2 represents the circuit conditions 
when Station 1 is ringing Station 2 ; Fig. 3, 
Station 1 speaking to Station 2. 

The conditions in these circuits are similar to 
those shown in Fig. 1, Plate 79. 



FIGURE f FiGURE . .3 

STATION I. 

Il 
Plate so. 
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SECTION :?. 

FlV E TO TWENTY S'l'A'l'lONl::i; 

LNTEHCOMMUNIUATION, 

SEURET. 
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Plate 81. 

T.L. Diagrarn No. 232. 

HOUSE TELEPHONE SYSTEM . DIRECT 
CALL, INTERCOMMUNICATION (SEUHET). 

Fm. 1.-APPARATus ScHEDULE. 

n Telephones, No. 39,. No. 41, No. 43, or 
No. 45. The description includes Hook for Micro 
Telephone; Selector Switch; Bell, Trembler; 
Press Button; Vibrator; Induction Coil; and 
Cut-in Relay (all mounted on base) ; Telephone 
No. 32; or 

n Telephones, No. 56, No. 58, No. 60, or No. 62. 
The description includes Auto-Cradle for Micro 
Telephone; Selector Switch; Bell, Trembler; Press 
Button; Vibrator; Induction Coil; and Cut-in 
Relay (all mounted on base); Rose, Wall, and 
6-feet Cord, Flexible; and Telephone No. 32. 

n Boxes, Junction, House, 7, 12, 17, or 22-wire. 
n Batteries, Leclanche, No. 1, C.Z., 3-cell. 

One used at each point for speaking. 
Battery, Leclanche, No. 1, C.Z., 3-cell. Ringing 

battery for whole system. 

The diagram proYides for full intercommunica­
tion between any two stations on the system 
without interference by any other station. Also 
any two stations up to the full number on the 
system can be speaking independently of any 
other two stations; for instance, if lG instruments 
are installed, seven different conYersations can be 
carried on simultaneously. 



ttGURE: 2 f !CURE 4-

Plate SI. 



Plate 81-,.0111. 

The operator at the calling station turns the 
Selector Switch to the number o{ the station 
required and depresses the Ringing Key, at the 
same time lifting the Receiver from the Auto­
Switch Hook; if the Telephone at the station called 
is in use, the Vibrator at the calling station will 
not be actuated, thus indicating that attention 
cannot be obtained. On the ring being received, 
the operator at the called station will lift the 
Heceiver from the Auto-Switch Hook, turn the 
Switch Arm until the mechanical click of the 
Cut-in Relay is heard inside the Telephone case, 
when the two O_!Jerators will find themselves in 
speaking communication. 

The arrangement is such as to render it 
essential that the speaking batteries must be 
joined up so that they they are in series in the 
circuits before the communication between any 
two stations can be established. After a c01�­
versation is completed, the Receiver must be 
placed on the rests or hooks, but it is not essential 
to replace the Selector Switch to any particular 
position. 

Fiy. 2.-Station 1 ringing Station 2. Switch 
at l turned to Position 2 and Button pressed ; if 
circuit engaged, Vibrator silent. 

Fiy. 3. ---Station l speaking to Station 2. 
Station 2 lifts Receiver and turns Switch until 
the Relay is heard making the Primary circuit. 

Fig. 4.--Station 3 attempting to ring Station 
:! while the latter is engaged. The ringin.c: 
hattery is disconnected owing io the Hecci ver at 
Station :! being off the hook. 
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Plate 82. 

T.L. Diagram No. 23:l. 

HousE TELEPHONE SYSTEM. DmEcT 
0ALL AND DELTA lNTERCOMMUNICATTON 

(SECRET). 

Ari;ARATUS SCHEDULE. 

n Telephones, No. 39, No. 41, No. 43, No. 45, 
01· :;:o. 56, No. 58, No. 60, No. 62. 

n Telephones, No. 37 or No. 54; similar to 
the tirst item, but with no Selector Switch or 
Switch arm provided. 

n Boxes, Junction, House, 7, 12, 17, or 22-
wire. 

n Batteries, Leclanche No. 1, C.Z., 3-cell 
(Rpeaking, one for each point). 

Battery, Leclanche, No. 1, C.Z., 3-cell 
(Ringing, one for whole system). 

The arrangement is a modification of the 
system shown in Plate 81, and provides, in 
addition to the general arrangement, sub-stations 
that cannot communicate with tbe main system, 
but can be called and conversed with from a 
Central Station. In the diagram, A and B are 
sub-stations; No. 1 is the Central Station able to 
communicate with A and B; and No. 2 is a typical 
station on the general system. A special set of 
apparatus is provided at the sub-stations, identical 
in all respects to the Intercommunication apparatus, 
with the exception that no Selector Switch or 
Switch arm is provided. Circuits joined up m 

this manner are referred to as "Delta." 
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Plate 82. 
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PART V.--nlISCELLANEOUS 

'l'ELEPHONES AND CIRCUITS. 

SECTION 1. 

�IISOELLANEOFS TELEPHONES. 
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Plate 83. 

MICRO TELI�PIIONE. 

APPARATUS SCHEDULE. 

Telephone No. 28. 

This description covers the complete instru­
ment, including Cord, Flexible, No. 403. 

The two Microphone conductors are distin­
guished by white strands bound o·;er the tinsel, 
while the Receiver conductors are siniilarly bound 
with copper strands. 

If facility for hanging up is required, Tele­
phone No. 28 (with loop) or Telephone No. 28 
(with l10ok) shmild he rrquisitioned. 



.\JI CIW TELEPHONE. 

Plate 83. 
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Plate 84. 

TABLE TELEPHONE, WITH THEThIBLER 
BELL ,, .A." 

APPARATUS SoHEDu,E. 

Telephone No. 20. 

The item includes Cord, Flexible, No. 602; 
Strip, Flexible Cord Connection, G-terrnina1 ; and 
Telephone No. 28. 

A working current of 25 milliamperes shoulrl 
be allowed for the Bell. 
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Plate 84. 

233 



234 

Plate 85. 

TABLE 'I'ELEPHONE, WITH MAGNETO BELL. 

APPARATUS SCHEDULE. 

Telephone No. 26. 
The item includes Cord, Flexible, No. 402; 

Strip, Flexible Cord Connection, 4--terrninal; and 
Telephone No. 28. 

This instrument was intended for use on Tele­
phone Exchange systems where the subscriber is 
called by Generator and calls the Exchange on the 
permanent current system. It is now used on 
C.B.S. Exchanges. See Plates 42 and 47. 

The Bell is removable by taking off the dome 
and removing the two connection screws. Ad­
justment of the hell hammers is effected by rneaus 
of two screws in the armature, against which the 
liamrner springs are set. 
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Plate 86. 

TABLE Tr:LEPHOKE, \VITHO.UT BELL "A." 

APPARATUS SCHEDULE. 

Telephone No. 24. 
The item includes Cord, Flexible, No. 702 ; 

Strip, Flexible Cord Connection, 7-terminal; and 
Telephone No. 28. 

This Telephone is used on Extension Circuits, 
C.B.S. 'l'he connections shown are equivalent to 
those which are obtainable with the P.O. Telc:>phone 
for Granular Transmitter, "C," i.e., the signalling 
apparatus joined to Terminals 1 and 5 is entirely 
disconnected from the llne leads when the Micro 
Telephone is lifted. See Plates 47 and 4!). 
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Plate 87. 

TABLE 'l'ELEPHONE, WITH GENERATOR. 

APPARATUS SCHEDULE. 

Telephone No. 18. 

The item includes Cord, Flexible, No. 604; 
Strip, Flexible Cord Connection, 6-terminal; 
and Telephone No. 28. 

As only a speaking battery is required where 
Generator ringing is provided, arrangements have 
been made to supply a 

" Battery Box, Bracket, 2-cell," 
upon which, by means of a 

"Baseboard, Table Telephone" 
and two clamping screws, a Table Telephone, with 
Generator, can be converted into a complete Wall 
Telephone, including Battery Box. The Bracket 
Battery Box will contain two Dry Celis " Y " size, 
which are, of course, a separate item. 

An earlier type of Table Telephone, with 
Generator, is fitted with a Flexible Cord Con­
nection Block and Cord, Flexible, No. 603. As 
these Telephones are liable to be issued in 
execution of requisitions it will be necessary to 
specify "with Flexible Cord Connection Strips, 
6-terminal" when they are to be used on Bracket 

Battery Boxes. 
The spare Flexible Cord can be disposed of in 

the recess behind the Box, and the Battery leads 
taken through a hole provided below the Battery 
CaEe. The door of the Battery Box is fastened by 
means of a lock similar to those used for Magneto 
Bells. 

This set is similar to Telephone, Table, with 
Generator, "B," the latter being modified for 
C.B.S. working. See Plate 56. 



:N°OTE.-The COD• 

ncction shown bv 
<lottcd line is nrntle 
throug·h the ·bast� of 
the i�strnment. 
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Plate 88. 

Diagram T.L. No. 337. 

CONNECTIONS OF TELEPHONE, TABLE, 
P.B., TRANSMITTER TYPE. 

APPARATUS SCHEDULE. 

Telephone No. 4. The description include::; 
Cords, Flexible, Nos. 202 or 222 (Receiver cord), 
223 (Transmitter cord), and 605 (for connecting 
the Telephone to Strip); Strip, Flexible, Cord 
Connection, 6-terminal, movntecl; Transmitter; 
Inset; Receiver, Bell ; and Label No. 78. 

The combination of this Telephone with a Bell 
Set No. 5 forms the primary battery equivalent 
of the O.B. Table Set and Bell Set No. 1. 
The arrangement is suitable for working into 
0.B.S. Exchanges, see Plates 43, 44, and 48, and 
may also be used on long private wire circuits, in 
conjunction with a Generator, Table, for calling 
purposes. See Diagram T.L. No. 338. 



RECEIVER BELL. 

COl\'O FLDOBLE: TYPE: 605 

STRIP, CORD CONNECTION, 6-TElU\f 1N AL. 

POSITION OF 
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Plate 89. 

POST OFFICE TELEPHONE FOR GRANULAR 
TRANSMITTER, "C." 

APPARATUS SCHEDULE. 

Telephone No. 21. 

The item includes Cord, Flexible, No. 222 
(for Bell Receivers) : Receiver, Bell; and Trans­
mitter, Deckert, or Inset, ebonite, complete. 

This form of Telephone provides all the 
connections made by the two-lever form of P.O. 
Telephone, and superseded the "Telephone, P.O., 
for Granular Transmitter" and " Telephone, 
P.O., for Granular Transmitter, "A." 

The Switch lever is divided into two parts, 
the inner part being insulated from the outer. 
When the Receiver is in its rest, spring B is in 
electrical contact with spring A through the lever, 
in the speaking position B and C are electrically 
connected. 

A fixed Rest will be provided for the right­
hand Recefrer llll(ler the description " Arm, Bell 
HcceiYer." This item, together ·with the ReceiYer 
and Cord, Flexible, No. 222, should be requisitioned 
separately when required. See also Pbtes 55 
and 59. 

It has been found adYantngem1s on certain 
heavily-worked long distance circuits to equip 
P.O. Telephones with "Transmitters, Inset," and 
for that purpose ebonite cases are available under 
the stock title of " Case, Inset, Ebonite." The 
Case and the Transmitter will be supplied under 
the inclus:ve title of "Transmitter, Jm,et, Ebonite, 
Complete.' 



TO SECOND 

HECEIVER 

WHEN 

REQUIRED. 
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Plate 90. 

PosT OFFICE TELEPHONE 
FOJ{ GRANULAR THANSJ\IITTEH., " A " 

(TELEPHONE No. 17). 

The diagram shows the internal connections 
of the P.O. pattern Telephone as originally arranged 
with one movable Switch arm and a Deckert 
'l'ransm1tter. A second fixed arm was provided 
under the conditions detailed on page 242. 
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Plate 91. 

PosT OFFICE TELEPHONE FOR GRANULAR 

TRAKSMITTER (WITH Two LEVERS) . 

The diagram shows the internal co;mections 
of the P.O. pattern Telephone with two movable 
Switch arms and a Deckert Transmitter. The 
primary circuit is closed by the right-hand Switch 
lever coming in contact with the lower spring, the 
secondary being closed in a similar manner on 
the left side. 
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Plate 92. 

C.B.S. Diagram No. 123. 

CONNECTIONS OF TELEPHONE, WALL, 
INTERMEDIATE, WITH MAGNETO BELL AND 

GENERATOR. 

APPARATUS SCHEDULE. 

Telephone No. 13. The description includes 
Bell, Magneto, ] ,OOO ohms; Generator Bracket, 
3 

. 
1 l C ·1 I d . 25 -tenrnna , unmountec ; 01 , n uct10n, 

I 
; 

Transmitter; Cord, Flexible, No. 222; Receiver, 
Bell ; and 3 fixing screws and washers. 

2 Cells, 2-block, Agglomerate, Complete. 
This Set, which is similar to Telephone, 

No. 3, but with a Generator and five extra 
Terminals fitted and wiring re-arranged, is suit­
nble for Intermediate working, and is capable o{ 
performing the same functions as a P.O. Tele­
phone with Granular Transmitter, "C," with the 
advantage of having a Generator, Magneto Bell, 
and accommodation for a Speaking Battery within 
the case. See Plate 76. 
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Plate 93. 

PORTABLE TELEPHONE WITH GENERATOR 

AND VIBRATOR. 

APPARATUS SCHEDULE. 

Telephone No. 42. The description includes 
a Telephone, No. 34; Vibrator (250 ohms); Gene-

d I d 
. 

c ·1 
150. rator ; an n uct10n 01 , l 

The description Telephone No. 3! includes 
the Cord, Flexible, No. 410. 

Two "Clamps, connecting, for \Vatch Receiver " 
and 1 " Cord, Flexible, No. 205," may be used for 
making the line connections, but they are separate 
items, as are also the 2 Cells, Dry (X), used in 
connection with the 8Ct. 

The 3-contad Key on the Micro Telephone 
must be depressed for both speaking and listening. 

Calls are received on the Vibrator, or" Buzzer," 
which is in circuit when the 3-contact Key is in 
the normal position. 



VIBRATOR esd"' 

, - -· 

I 

! 
I 
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GE.NE.RATOR 

SPEAKING BATTERY, 2 DRY CELLS. 

Plate 93. 

251 



2.'>2 

Plate 93A. 

T.L. Diagram No. 445. 

PORTABLE TELEPHONE, TYPE 2, 
COMPLETE. 

APPARATUS SCHEDULE. 

Telephone No. 44. The description includes 
a Telephone, No. 36 (Micro Telephone, with 

'"'"' 

:3-contact key), Induction Coil tJ7, Magneto Bell, 

::iOO ohms; Generator, 500 ohms; Condenser, 1 rn.f., 
and 2 dry cells, all of which are special to the 
instrurnen t. 

The connections of this telephone are so 
arranged that it can be used either on primary 
battery or C.B. circuits. The circuit is open, 
with the Magneto Bell and Condenser across t!te 
lines, until the press keys on the Micro-Telephone 
is operated. The battery is rn placeLl that a 

conversation can be carried on between a linernan 
and a C.D. subscriber wheJ:l the exchange battery 
is disconnt>eted. 
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Plate 94. 

P.O. TELEPHONE, WITH MAGNETO BELL 
AND GENEilATOR. 

A.PPAHATUS SCHEDULE. 

Telephone No. 21. 
Ann, Bell Receiver } . 
R 

. 
B 11 " D ,, for Second Hecerver, 

ecmver, e , .
f 

. 
d Cord, Flexible, No. 222 1 require · 

Bell, Magneto, 1,000 ohms. 
Generator, Bracket, 3-terrninal. 
Magneto calling apparatus is sometimee used 

upon Coastguard and Public Office (Message) 
Circuits. The apparatus may also be used on 
other Telephone circuits (except J�xcbange Circuits) 
where Battery ringing is not specially required. 

Not more than six Offices may be placed upon 
a circuit without special authority. 

To ring, depress the Telephone Press Button. 
and turn the crank handle of the Generator 
continuously. If intermittent signals be required, 
turn the handle continuously and regulate signals 
by the Press Button. Jerking the handle of the 
Generator is liable to damage the gearing. 

See also page 152. 
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Plate 95. 

TELEPHONE BRIDGE INTERMEDIATE 

SWITCH. 

APPARATUS SCHEDULE. 

Telephone No. 21. 
Ann, Bell Receiver } f S d R . 
R . B 11 " D ,, or econ ece1ver, eceiver, e , "f . d C d °L'l ·11. N 999 l require . or , .t' ex1 ) e, o. ��� 

Relay, F, 100 ohms or] ,OOO ohms, unmounted. 
Switch, Bridge, Intermediate. 
2 Bells, Trembler, with Indicators. 
Coil, Resistance, Various (R). 
If a Balancing Resistance H is not required, 

the two Terminals of the Telephone to which it is 
usually connected should be joined direct. 

When a Switch is used, if the Intermediate 
Office is off the Main Line. and has to be reached 
by a Branch, the Branch I:ine mm;t consist of two 
wires for a single-wire circuit, and of four wires 
for a double-wire circuit. 

In the through position the Telephone is placed 
in the circuit in " Bridge." 

The same formation of Switch is used for 
single-wire circuits. 

It is sometimes desired that the Intermediate 
Office Telephone may, for purposes of privacy, not 
be in circuit when the line is "through." In such 
case the Telephone and left-hand Bell connection 
on the Switch may be interchanged, so that the 
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Plate 95-cont. 

Bell may be in circuit when the Switch is at 
" through " ; in this case the Relay (mounted) 
should be used in the Bell instead of in the 
Telephone Circuit. The Balancing Resistance R 
(if any) must also be placed in the Bell Relay 
Circuit, instead of in the position shown. 

The foregoing arrangements provide for Battery 
ringing, but Magneto working can be arranged on 
similar lines. On a Magneto system the Relay 
Terminals would be strapped across, and a Bell, 
Magneto, connected to Terminals 1 and 3 in pface 
of R.. A Bell, Magneto, would also take the place 
0£ the left-hand Bell, Trern bler, whilst the Generator 
would be connec:te(l to Terminals 5 and 7 0£ the 

P.O. Telephone, as in the preceding Plate. 



SECTION 3. 

TELEGHAM OONOENTHATION 
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Plate 96. 

T.L. Diagram No. 190. 

SWITCHBOARD, MAGNETO (CoNCENTRA-
2+5 TION), -,.,-· FoR TELEGRAPH CrncmTs 

' 
WORKED BY TELEPHONE. 

APPARATUS ScHEDULE. 

Switchboard, Magneto, (Concentration), 2 i 5. 
The description includes the Board, wired, and 
fitted with the following items:-

· 

r; 

1 Indicator, N.P.C., 500 + 500 ohms, 5, 6". 

1 Switchspring, 5-point, �' 6'' 
5 1 Key, Type H 3 (oval), 5, 6". 

2 Switchsprings, 5-point, with brass socket. 
1 Strip, Cross Connection, 5 X 4. 
1 Generator, Bracket, 3 terminals, unmounted. 
1 Bell, Trembler, 3terminals, Circular, 25 ohms. 
1 Switch, Tumbler, 3 amperes (bronzed). 
4 Plates, Cord Connection. 
1 c ·1 Ind f 150 

01 , UC IOn, l . 
1 Suspender for Micro Telephone. 
3 Plates, Trembler Bell Connection. 
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Plate 96-cont. 

SEPARATE ITEMS. 

1 Telephone No. 28 (with hook). 
1 Battery, Leclanche, Agglomerate, 6-block, 

2-cell, No. 1, and the second operator's Complete 
Telephone Set as shown. 

The dotted connections show the wiri11g that 
must be done locally. 

-

lf a circuit is associated with a local �witch 
Section, 50 Line, it should be terminated as an 
ordinary subscriber's ·line, and in this case the 
"B" side of the corresponding N.P.C. Indicator 
on the Magneto Switchboard should be earthed, 
and the inner •· B" spring left disconnected. 
Terminal 3 of the P.O. Telephone (second opera­
tor's Set) should also be earthed. 

These boards are made in three sizes, viz. : 
2 + 5 _4_+ 7 , nd 7 + 14 the dimensions 

7 If ' a 2T--' 
being similar to those of Switchboards, Magneto, 
(C.B.S.), shown in Plate 53. The sizes indicate 
wiring for 2 Telephone Sets and 5 line cireuits, 
4 Telephone Sets and 7 line circuitt:i, and 7 Tele­
phone Sets and 14-line circuits respectively, 
including in ench c�rne the Switchboard Telephone 
as a Telephone Set. The term ·• li:ne circuits" 
includes the Switch Section circuit. On the 
larger boards a Switch Telephone Connector is 
fitted, and a Breastplate Tram;mitter and Head­
gear Receiver, associated with Cords, Flexible, 
No. 206, and a Peg, Circular, Double, take the 
place of the Micro Telephone shown in this Plate. 



In all cases the operator's and Telephone Sets 
are separate items, as are also the pairs of Pegs, 
No. 201, with Cords 16'', bv means of which the 
connections between the s

.
ets and line circuits 

are made. 

For a full description of the various arrange­
ments and methods of operating, aec Circular 
Telephones (100), Monthly List, September, 1905. 
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Plate 97. 

MISCELLANEOUS SWITCHES. 

The diagram shows the connections of the 
Switches in the various positions of the switch 

lever. 



NAME. OR TITLE 
E-1,.i·C. CONNECTIONS IN POSITIONS l'.J u 5E. DRAWING SIZE. 

No 2 3 i (!;) 
�l 

00GJ i:.: 5WITCH 5 TERMINAL 4 PO�ITION 

I
""'" .,.,,,,. IIZS 0 f ';, 0 • 0-�. 'O 5y, 
0 N M.RIS TE.LlPliONt 0) 

LINE. 
CD 

I ' "' CALL OF'FICE.. I:l66 (/) © 4 � TE.LEPHONES 
..... 

0W� 
P-4 

8 ;:) 8RiOIH INT·E.�: II 29 
·�··l\• 

5% 
O.,'()"_.o °'·-o d 

8 BRIDGE INTER So/4 

J (OLD PATTERN 

E·IN·C CONNEGl iONS IN POSITIONS 
NAME. OR TrTLE USE DRAWING 3 

SIZE. 
NO 

i 

810 © @ 4 $WlTCt4 9TERMHML 2 POSITION 0 

Il 16 �� 5�4 •O VCCHANC £. INTE.R o--,;.�� /OLD PATTERN) 

EXCH ... NCE INTEP Il29 5)1'4 

a ... v AND NIGHT � � [8] 4%x4� ' 
0 



·Plate 98. 

T.L. Diagram No. 53n. 

rrYPES OF' UNION KEYS. 

The Ebonite Barrel moves forward and presses 
against the Contact Springs when the key-handle 
is pushed baek, and vfoe versa. The diagrams 
provide for the J{p,ys being pushed back to com­
plete the" Speaking" connections, but the position 
of the Keys can be reversed, if required. 

Column 1 shows the springs as viewed from 
the Key Plates. 

Column 2 shows the theoretical connections as 

represented on diagrams. 

The numbers show the corresponding Springs 
in the two cases. 
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PAH'J' Vl.--TABLES. 

SECTION 1. 

OPEHATING CUHHENTS 

OF INDICATOHS, HELAYS, &c. 
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0PERATI1\G PARTICULARS OF smIE OF THE TELEPHON 
INDICATORS, R1�LAYS, &c., IN COMMON UsE. 

Title. 

Indicators :-
Type :-H 

3--1-D 
3-l:B -
39 
-l:lB -

!iA 

:-lelf-rrn;toring 

Switch11pring. Type 
fI I. 

Hesistanec. 

l.OOOw 
.il)Uw 
HO Ow 

l ,OOOc..1+ l,OOOw 
, IOOlu + lOOw I 

:;;;,,, (:iOw with 
1 :i0011i slnrnt). 

t_iOOw + -LiL•J 

! .I IOOw + --1-.-10w 

l.OOOw 

Vi O"ures of 1\fori t 
in

,...,
Mi1liarnpereH. 

7·5 
9 

1 2  
l o  (through 1 coil). 
Li (coils in series). 

20 

7 · ;) (line coil). 
W (restoring coil). 

i5 (li uc eoil), 
:20 ( rc:-;t oring coil). 

8 

�'vitchspring, Type tiOUw + i'iOOw 
H 2. : 

8 (coil:-; in series). 

Polariscu No. 2 

Non-polarised 

c. -
C1-alva11orneter, Tele­

phone Exchange. 
Helays :­

E .l 

F" 
F 

l,OOOui (holds 
up). 

11 · ;) 
;) 

shutkr 

lOOw 
l ,OOOw 

GOOw + ;)001t1 
;)()01u+ ;)001u 

Ii (coils in :-;ericH). 
;{ 

:iOw + 50w 12 
1"0<u + lOOw \.I 
2(H)w + 200w Ii 
500w+GoOoi -� 

LOOow+ 1,000iu ;{ 
I. ,j 4,000w 

;)00ui + i"l0010 
IOOw 

1.00iloi 

B (coih; in t->cries). 
() 



H 1 

" 

H � 
H 4 -

1 polarised 
I non-polari�ed 

;)w + 5w 
JOOw + lOOw 
TJOOw +tiOOw 

- 1,ooow+1,ooow 
- 1,800w+3,000w 

60w 
30w 

iiOOw + fiOOw 
500w + GOOw 

30 (coils in series). 
!! 
4 

" 

2·5 
2 ;) " " 
3 (l,SOOw coil), 
20 (3,000rai coil 

platinoid wind­
ing). 

12 
38 

2 (coils in series). 
2 
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OPERATING .PARTICULARS OF SO.ME OF THE TEJ.El'HO�E INDIOATORS, &c.-cont. 

Title. 

Ticlav:-
Tyiie lOlJ 

Ille 
ll8.AG -
ll8AE 

l07G 

lU!·<n 

12:!AB 
12:!E 
:WOlB 

l\leters :-
Type 5A 

5B-

5C 

H1.'lavs U 100A 
a11�l G lOlA. 

Resistance. 

60w 
30w 

O·.f,)w 
12·,)w 

2UOw + 200w 

I :Z,00011J +27 w 

;);)()w 
83·5w 

:Wow + 2UOw 

,)OOw + 40w 
11·:2.>1.J 

. -,(Hlw 

2110"1 +:WO"' 

j 
I 
I 
I 

OperaUug 
Current in 

Milliamperes. 

:w 
73 
80 
l:) 

22 (Tuner 
winding). 
20 (Outer 

win( ling). 
t · .> ( 12.000w 

coil). 
:?7 (27w coil) 

2fi 
.-) 7 
l:? 

w 
J • J ampere 

40 milliarnperes 

IS 1nilliamperes 

Hcleasing 
Cnrrent in 

j£ i lliam peres. 
llemarks. 

:2 Line Relay C.H. 
<i3 Cut-off Rclav c. B. 
23 Pilot .. . . .  

:� Curd circuits, t'.B. Ex. 
1\1·.) 

18 

11· 1 

7 
!I 

.)(I 

37 
ampere 

(will not 
operate). 
H7 milli-

Tripping Relay mad1i11e ringing. i 

) J ' 5 · e. c1rcuils, C.B. 

Private Brnndh Ex. :-;whds., C. H. 

:-;u bscribers. 
Effective Meter. 

Jneffect.ive :\Ieter . 
amps. (will 
!lot nperate). . 

a·:; Ue11crnl Eleetric Cov.'s Liuc 
a]l(l Snpervisnry Heiays. 



OPERATING PARTICULARS OF SOME OF THE TELEPIIOXE INDICATORS, &c.-cont. 

Title. Resistallce. 

Heat Coils A (green) 4 · i)w to ;i · 5w 

B (red) 3·5w to 4·1w 

A�(blue) - ] 3w to 16w 

B '(black) :>w to 31 · i>w 

A (black) 2;iw 

A (ml) 7 · 51u to 8 · 5w 

Opt�rating 
Current in 

Milliamperes. 

500 

,j()() 

250 

1/(1 

2;)0 
i)UU 

Time. 

15 to GO sees. 
Less than 210 

lilCl'.S. 

15 to GO sees. 
Less than 210 

sees. 
30 sees. 

15 to GO sees. 

Remark1'. 

I
' Standard type for all telc- 1 
, phone circuits, and all 

'( telegraph circuits exC'cpt , 
C.B. and A.B.C. 

' 

I Standard type for C.B. 1 
,. and A.B.C. telegraph 
I circuits. 

It is important that the same type of Heat Coil should be fitted on both wires of telephone ciTcuits. 

1-
c--1 
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Two insulated conductors of the particular 
colours indicated to be symmetrically twisted 
together with a 3-inch right-hand lay except 
where otherwise required. 

The cables are to be of the section and dimen­
sions hereinafter indicated, and to be formed of 
cores laid up as described. The paired conductors 
to be laid up in the cores with an 8-inch left­
handed lav. 

A 21-.;ire round cable to consist of 21 singles, 
the di ffercntly coloured conductorn as shown in 
column 1, or the differentlv coloured t:onductors 
as s

_
hmvn in column 3, as n;ay be clemanclell, laid 

itp in one core. 
A 42-wire urnl ea b1e to consist of 21 pairs ; 

the different1v coloured conductors as shown in 
column 1 pair:e<l ·with white. 

The ea ble to consist of three cores laid side by 
side, each core formed of sewn pairs as follovrn :­

pairs 1 to 7 inclusive laid up in one core, pairs 8 
to 14 inclusive in the second core, and pairs 15 to 
to 21 inclusi rn in the third core. 

A 63-wire oval ea ble to consist of 21 pairs, 
the differently coloured conductors as shown in 
column 1 paired with white, and 21 singles, the 
differently coloured conductors threaded with red 
as shown in column 3. 

The cable to comiist of three cores laid side bv 
side, arranged as follmvs :-pairs 1 to 11 inclusive 
laid up in one core, and pairs 12 to 21 inclusive 
in another core, and bet\veen these is to be placed 
a core made up of the 21 singles. 

An 84-wire oval cable to consist of 42 pairs, as 
follows : -the 21 differently coloured conductors, 



as shown in column 1, uajrcd with white, and t'ne 
21 differently coloured conductors threaded with 
red, as shown in column 3, paired with red. 

The cable to. collsist of all the pairs laid up in 
one core in such a manner tbat the red conductors 
come in the centre of the cable. 

A 63-wire flat cable, to consist of 21 triplets, 
the coloured conductors, as shown in column 1, 
and the correspondingly coloured conductl1rs, 
threaded with red, ns shown in column 3, to be 
twisted together with a white conductor so as to 
form the triplets. The triplets so formed to be 
lai(l up round a press lJoard tape 1 ineh :by 

· 02 inch, so ns to form a single flat core. 

· 
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Table I. 

DIAMETER AND RESISTANCE OF CoIIDUCTORS. 

Weight per �\1 ile 

of Conductor. 

Lbs. 
0t 

in 

Diameter. 

Minimum. Maximum. 

Mi ls. Mils. 
2:11 24! 
271 28! 

! 

Maximum Resis­
tance per Statute 

Mile of Cable 
at 60° F. 

:'tandard ohms. 
0i)•87 
70•9fi 

NoTE.--To allow for variation of gauge and the 
tinning, the maximum resistance here specified is 
3 per cent. higher than that of a pure copper wire 
of the standard weight. 



Type of Cauk. 

-1:2-\Yirc ornl 
1iH-wirc oval -

ti-1-wire oval 
rrn-wire fiat 

:21-'>Yirc rnu11d 

Table II. 

ExTEHNAL Dnrn};SIO::\R OF CABLES. 

For Cables <"ul!tai11iw.t !J] lh. 
�ornluctor�. (S.W.G."No'. :2:\.) 

.\Jnximurn Maximum l\faxirntrn1 

Width. Thickne;;s. Girth. 

I uelI('S. lllcl1e�. I 11cltcf'. 
. /;)() · :i.iu l·!IO() 

·�20 ·-120 2. 2.-)(j 
·!IOU . ,-).-,() :z·.-JOO 

I . :2.)0 . B:?U :l·OOU 

lliarnC't01-. 
•-1(1(1 

F(lr Cables enlltaiuing 12� 11.J. 
('on< luctors. 

:Maximnm Maximum 

Width. 

--- ----

foches. 
·HOO 

·noo 
l·OOO 

'Thickness. 

Inches. 
•4.00 
·500 
·(j()() 

Maxim urn 

Girth. 

Inches. 
.. 2·rno 

2·500 
2 ·St>O 

� 
r­
':'l 
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Table III. 

CowuR SoHE:h oF Sw1TOHBOARD CABLES. 

Pairs. 
-------------

_
_ c_o_i._1_. 

_
_ I Col.:�. 

1 Blue - White. 
2 Orange -

i{ Green 
4 Brown -

i) Slate 
li Blue White 
7 Blue Orange 
H Blue Green 
,!! Blue Brown 
10 Blue Slate -
I I Orn11ge White -

I 2 Orange Green 
: l Orange BrowH -

14 Orange Slate 
J 5 Green White 
I H Greeu Br0\n1 -

17 Green Slate 
18 Brown White -
19 Brown Slate 
20 Slate White 
21 Red - i 

I 
,, 

Pairs. 

Col. 3. I Col. 4. 

22 Herl Blue i Ued. 
23 Red Orange -
24 Red Green -
25 Red Brown 
2<i Red Slate -
27 Red Blue \\'hit.c -
2H He<l Blue Orange 
2!J Herl Blue Green -
:rn Hed Blue Brown -
31 Red Blue Slate 
32 Hed Orange White 
33 Heel Orange Green 
34 Red Orange Brown 
35 Red Orange Slate ' 
36 Re<l Green \Vhite 
B7 He<l Green Brown 
38 Hed Green Slate -

39 Hed Brovvn White 
40 Red Bro\vn Slate 
41 Red Slate White -

42 Hed White -

Columns 1, 2, 3, and 4 make an 84-wire cable. 
Columns 1, 2, and 3 make a 63-wire cable. 
Columns 1 and 2 make a 42-wire cable. 
Column l or column 3 makes a 21-wire cable. 



LIST OF rrELEPHONES. 

The following list gives the designations of 
all Telephones stocked by the Department, and 
includes also the titles umler which the sets 1Yere 
previously known. In addition each Instrument 
has a "Mark" Number which designates the 
exact details of its construction, and which docs 
not form part of the stock title. 

Odd numbers have been allocated to \Vall Tele­
phones and even numbers to Table Telephones. 
The original tit.Jes have been retainecl on the 
plates, but the new designations are quoted in the 
letterpress for the purpose of identification. 

T\lall Teleplzo11es. 

Titk 

Telephoue­
No. 1 
No. 1 inenrnplde 
No. 3 

No. 3 incomplete 
Nn. 3 

No. 3 incomplete 

Nn. 5 

No. :; in<'ompletc 

No. 7 incomplete 

No. 7 

No. 9 incomplete 
No. 9 

No. 11iueomplete1 

l'revio11,.; Tit le. 

Telephone, \Vall, C.B., eornpktc. 
Telephone. Wall, C.B. 
Telephone, Wall, wi1h Magneto Bell, 

cornplet e. 
Telephone, Wall, with Magm:to Hell. 
Telephone, \Vall, with Magneto Hell, 

Type 2, eomplete. 
Telephone, Wall, wtth Magnetic Bell 

Type 2. 
Telephone, \Vall. C.B., interrne<liate 

with Generator, complete. 
Telephone, WalL C.P.. interme(1iatc 

with Generator. 
Telephone, Wall, C.H., wi1 h Rotary 

Key. 
Telephone, Wall, C.B., with Rotary 

Key, complete. 
Telephone, Wall, C. B., party line. 
Telephone, Wall, U.B., party line. 

complete. 
Telephone, Wall, with Magneto Bell 

and Generator. 
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Title. 

Telephone-cont. 
No.11 

282 

Prcviou:-; Title. 

'l'elephoue, \Vall, with Magneto Bell 
aud Generator, complete. 

No. 11 incomplete Telephone, \\'all, with Magneto Bell 
aud Ge!lerator, Type 2. 

No. 11 Telephone, Wall, with Magneto Bell 
! and Generator, Type 2, complete. 

No. 13 incomplete Telephone, Wall, lntermediate, with 

No.13 
Magneto Bell and Generator. 

Telephone, ·wall, f u termediate, with 
Magneto Belt and Generator, com­
plete. 

No. 13 incomplete Telephone, Wall, lntermediate, with 

No.13 
Magneto Bell and Generator, 'l'ype 2. 

Telephone, Wall, hitermediate, wit.h 
Magneto Bell and Generator. 
Type 2, complete. 

No. 15 incomplete Tclephouc, ·wall, l11termediate, with 
M;1g11eto and Trembler Bells a11d 

No. 15 
Geuerator. 

Teleph011e, Wall, 1 nterrnediate, with 
Mag11et0 aud Tremliler Hells and 
Generator. complf•te . 

.No. 15 iucomplete
1 

Teleph011e, \Vall, Interme(liate, with 
llag11eto and Trembler Bells and 

No. 15 

.No. 17 incompletci 
No.17 : 
No. 19 incomplete1 
Xo. 19 - I 

Xo. 21 incomplete1 

No. 21 - - i 
Xo. 21 incomplete; 

Geucrator, Ty]'<' 2. 
Telephoue, Wall, Intermediate, with 

Magneto and Trembler Bell:-; a11c1 
Generator, Type 2, complete . 

Telephone, P.O., <LT.A. 
Telepho11e, P.O., U. T.A., C'omplete. 
Telephouc, P.O., G.T.B. 
Telephone, P.O., G.T.B., <'ompletc. 
Telephone, P.O., G.T.C. 
Telephone: P.O., G.T.C., complete. 
1'elephn11e, P.O., with lrn;et Trans-

mitter. 

Xo. 21 � Tdephoue, P.O., with Jnset Traus­
mitter, complete. 

' Telephone, P.O., with l\Tagudn Bell. �o. 2B 
Telephcrnc, P.O., '\"ith Ma.g11cto Bell 

and Ce11ernh1r. 



Title. 

Telephone- -cont. 
No. 27 

No. 2U 
No. 31 
No. 33 

No. 35 

Xo. 37 

Xo. 39 

Xo. 41 

:\o. +3 

Xo. 1;; 

Xo. 47 

Pre\· ion.� Tit le. 

Telephone, G. B., incomplete, House 
for S.R. 

Telephone, House, Wall, 3-terminal. 
Telephone. House, Wall, 4-terminal. 
Telephone, House, Wall, Intercom-

munication, 5-way. 
Telephone. Honse. "'-all, '11tercom­

munieation. JIJ-waY. 

Telephone, Honse, \ \-n ll, l n tercnm­

munication, Secret I-way. 
Telephone, House, Wall, Intercom­

municat ion, Secret 5-way. 
Telephone, House, Wall, Intercom­

munication, Secret 1 0-way. 
Telephone, House, Wall, Intercom­

munication , Secret 15-way. 
Telephone, House, Wall, Intercom­

munication, Secret 20-way. 
Telephone, Fire, P.O. 

Table Telephones. 

Telephone-
No. 2 incomplet e 

Xo. 2 

No. 4 incomplete 

Xo. 4 

No.() in<'.ontplete 

No. 6 

No. 8 inellmpletc 

No. 8 

Telephone, Table, C.B .. Transmitter 
type. Types 20 awl 2602. 

Telephone, Table, C. B., Transmitter 
type, Types 20 a11d :�fi02, complete. 

TelephoJ1e, Tab1c. P.H . . Transmitter 
type. 

Telephu11e, Table. P.H., Transmitter 
type, completL�. 

Telephone. Table, C. B . . Transmitter 
type, Intermediate. with Generator. 

Telephone. Table. C.B., Transmitter 
type, intermediate with Generator, 
complete. 

Telephone, Table, C.B., Intermediate 
with Oenerator. 

Telephone, Table, C.H., Intermediate 
\vith Geuerntor, complete. 
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Titl0. 

Tdephmw--ront. 
No. 10 i1womplete 

No. 10 

;\o. 1:2 inrnmpldc 
�o. 12 

;\n. I+ i1w11rnpletc• 

:\11. H 

:\o. H> incomplete 
�il. 11i 

�11. I� incomplete·: 
:\u. l S - - ! 

�o. 20 inc"mplcte; 

;\o. :20 

;\o, 22 i11complde: 

};o, 22 

No. 24 inemnlollete' 
�o. 24: 

' 

I 
:;\'o, 2ii incomplete: 
No. 2!i 

- j 
No. 28 -

- I 

No. 23 (with loop)
1 

Xo. 28 (with hook) : 

No. 30 

No. 32 

No. 34 

284 

Predou::; Title. 

Telephone. Table, ('.B . . Tra11::;mitter 
type, with Prcs:-; Huttou. 

Tf'lephull('. Table, C.D., Transmitter 
type, with Press Bntton, ('ompletf'. 

Tclepbouc, Table, C.B., Micro tn)c. 
Telephone, Table, C.Il .. Micru 1-yp(', 

complete. 
Telephone, Table, Transmitter type. 

with Uenemtor. 
Telephone, Table, Tm11smit ter type, 

with Ge11eratnr, complete. 
Tclcpl1011c, Table, with Generator B. 
TelepJ1011e. Tabk', with Generator B, 

comp let('. 
Telephone, Table, with Generntor. 
Telephone, Ta1ile, with G cncratur. 

complete. 
Telephone, Ta1ilo, with TliCm1.>1cr 

Hell A. 
Telephone. Table, ·with Trembler 

Bell A, complete. 
Telephone, Table, with Trembler 

Bell B. 
Telephone, Table, wit lt Trem hler 

Hell H, eomplcte. 
Telephone, Table, without lk•ll. 
Telepho.Y1e, Table, without Bull, ciim­

plete. 
Telephone, Table, with Niagneto Bell. 
Telephone, Table, v.;ith Magneto Ht;ll, 

complete. 
Telephone, Micro. 
Telephone, Micro, with lnop Rnspeu­

sicm, 
Telephone, Micro, with hook suspc11-

siou. 
Telephone, l\licrn, Honse, with Prcs-., 

Kev. 
Telephone, Micro, House, without 

Press Key. 
Telephone, Micro, with 3-contact Key 

(for Telephone No. 42). 



Title. 

Tdephonc--co11t. 
Xu. 3r; 

_No. 38 
No. :38 (with hook) 
No. 40 incom1)ld1� 
�o. 42 
Ko. H 
=--:o. H) 
.\To. h 
Xo . . In 

Xo. 52 

)\o. ;)-1 

�o. (i11 

No. fi:! 

Xo.li1 
Xo. 61i 

Previous Title. 

'l'elephouc, Micro; with B-contact Key 
(for Telephone No. 4-t). 

'I'elephonc, Micro, C.B. 
Tclephorn;1 ::VIicro, C.B., with hook. 
'£t:lcpho1ie, Micro, P.O., incomplete.· 
Telcpho11c, Porta blc, complete. 
Teleph011e,Por1abk, complete, Type 2. 
'J'elephoue, Hon:-<e, Table, B-tcrminal. 
Telephone, Hom;c, Table, 4-lcnninal. 
Telephone, Hnu...,c, TalJlc. l 11tcrcm11-

municati011, .i-\\·ay. 
Tclcphnuc, Honsl', Table. lntcrcorn­

municatim1. IO-wav. 
Tclepholle, llnuse, ·L,blc. li1terc,1m­

municatio11. �ecret I-way. 
Tclcph011e, House, TalJll', Iutcrcr1111-

mm1icatim1, Secret ii-way. 
Telephone. Hou�e, Table, l11tcrcm11-

mnuicati01L Secret 10-way. 
Telcph011e, House, Table, l11tcrcom­

mullication. Secret 1.i-wav. 
Tclcpho11c, H�nse, Table. f11tcrcom­

mm1ication. Sccrcl :!U-wav. 
}1djustaplamc. ('.B., l'ompletc. 
Tclq1h1111e. l\lin:1, )'orta1>le. com11lck. 
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