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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superseded by the 5-terminal patterns, but existing 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ment, which has superseded the original C.B. Wall 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 

WITH SrMI'LE 

TELEPHONE AT 

ARRANGEMENT. 
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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. 

12 

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. 
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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. 



EXTENSION SET. 

Tf_c_ t_ TABLE C 6 
TRANSMITTER 
'rY'P[ 

BELL TREMBLER 

CIRCULAH. 

BELL SET. MAGN[ TO C.B 

MAIN SET. 

TE.LE: WAU CB. 

'3TERML. 

l)RESS 

BUTTON "F." 

Plate 10. 



24 



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. 

u 58087. c 
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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. 
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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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