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PART I--COMMON BATTERY.

SECTION 1.

SUBSCRIBERS APPARATUS
ON DIRECT EXCHANGE CIRCUITS.



Plate 1.

C.B. Diagram No. 2.

CoxMmoN BatTeEry Warr TELEPHONES.

Fia. 1.—ArrpARATUS SCHEDULE.

Telephone No. 1. The description includes
Cord, Flexible, No. 222, and Receiver, Bell ; Coil,
Induction, No. 3 or1; Bell, Magneto, 1,000 ohms;
Condenser, metal-cased, 2 m.{. ; Transmitter, C.B. ;
and 3 fixing screws and washers,

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superseded by the 5-terminal patterns, but existing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 he 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.



Fic. 2.—SusscriBEr’s Ser witd Coin
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.

Fie. 3.—SuBscriBER’s SET wiTH LIXTENsioN BELL.

The additional items in this case are :—

Bell, Magneto (1,000 ohms).
Switch, Tumbler, 3 amperes (bronzed).
The Tumbler Switch may be fitted adjacent
either to the Wall Set or tlie Extension Bell in
accordance with the desire of the subscriber.

Fia. 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ment, which has superseded the original C.B. Wall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.



=
?——D

BOX COIN
COLLECTING

0J0
Fic 2
(Oh © B
ol LINES
A

BELL MACNETO
oYo Yo hed

— o)

EXTENSION
Ficd
~ B
g o O LINES
— e | |~
CiNes SW: TUMBLER N
A 3AMP(BRONZED)

100 0%

Fomo T mem e m

| S U UG |

=)
TO EXCHANGE
A

Plate 1.



Plate 2.
C.B. Diagram No. 1.

CoMmmoN Barrery TaABLE TELEPHONES.

Fie. 1.--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 now fitted
on Exchange Circuits in competitive areas.

Bell Set No. 1 (Bell Set, Magneto, C.B.). The
description includes Condenser, metal-cased, 2 m.1. ;
Induction Coil; and also screws for fixing. The
internal connections are shown theoretically in this
figure; for actual connections see TFig. 2. The
Induction Coil fitted has two windings: Primary
Coil, 17 ohms, Secondary Coil 26 ohms. The
resistance of the DBell, 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,

. . 26 . .
and an Induction Coil 17 fitted with connecting

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

I'16. 2.—APpPARATUS SCHEBULE.

Telephone No. 2. The description includes
Cords, Flexible, Nos. 222 (Receiver Cord)and 302 ;
Receiver Bell; Strip, Flexible Cord Connection,
4-terminal ; Transmitter, C.B.; and Label No. 43.
See also Fig. 5.

Bell Set No. 1.



Fia. 3.—Tante Sgr, witth ExTENsion BrriL.

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).

Fia. 4.

Bell Set No. 1. In this Set the Induction
Coil (*“Coil Induction No. 4”) is mounted on
plateq similarly to the primary battery Induc-
tion Coil. The small figure shows the method of
winding the two coils; it will’ be observed that
the magnetic effect wﬂl be in series if a current is
sent throu gh the coils from 2 to 1.and 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 includes 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 posmon 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 Set or the Extension Bell as
required.
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Plate 3.

C.B. Diagram No. 30.

CoNNECTIONS OF SuBSCRIBER'S CIRCUIT
EQUIPPED WITH WALL SOCKETS AND
Prvgs. TaBLe TELEPHONE.

In addition to the items required for an
ordinary Table Set, shown in Fig. 2 of Plate 1, 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.
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SECTION 2.

SUBSCRIBERS APPARATUS WITH
SIMPLE EXTENSIONS.
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Plate 4.
C.B. Diagram No. 3.

CoNNECTIONS OF SUBSCRIBER'S CIRCUIT
wWITH SIMPLE KXTENSION. TABLE
TELEPHONE AT EACH Point. OLD
ARRANGEMENT.

APPARATUS SCHEDULE.
-Main Set.

Telephone No. 2.
Bell Set No. 1.
Press Button, “ F.”

Fxtension 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,
Subseribers’ Ordinary Circuit,.
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Plate 5.
C.B. Diagram No. 151,

CoNNECTIONS OF SUBSCRIBER'S CIRCUIT
witH . SiMPLE . EXTENSION.  TaBLE
TeLgpHONE AT EAcH “Peint. NEW
ARRANGEMENT.

ApPARATUS SCHEDULE.

Main. Set.

Telephone 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.

Tlxtension Set.

I'elephone 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 arrangement; i.e., its depression completes
the circuit ‘of the E*Xchange Battery through the
Trembler Bell at the Extension Set, thus giving a
call at that point.

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

C.B. Diagram No. 4.

(CONNECTIONS OF SUBSCRIBER’S CIRCUIT
wITH SiMPLE EXTENSION. WALL
TELEPHONE AT EACH POINT.

APPARATUS SCHEDULE.
Main Set.

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

Extension Set.

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

The Press Button, “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 observed that the two left-hand
terminals of the Ixtension 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 for internal connections of Sets.
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Plate 7.
C.B. Diagram No. 5.

CONNECTIONS OF SUBSCRIBER'S CIRCUIT
with  SIMPLE EXTENSION.  WALL
TELEPEONE AT MAIN SET, AND TABLE
TELEPHONE AT lUXTENSION.

APPARATUS SCHEDULE.
Main Set.

Telephone No. 1.
Press Button, “ I.”

‘Extension 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.

CONNECTIONS OF SUBSCRIBER'S CIRCUIT
witm Two  SiMPLE  EXTENSIONS.
WaLr TrvrepHOXE AT MAIN  SET,
TapLe TELEPIIONES AT EXTENSIONS.

APPARATUS SCHEDULE.
Main Set.

Telephone No. 1. .
2 Press Buttens, “F ”” (One for cach Extension,).

Bxtenstion 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 Sct 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 SuBscrRIBER’S CIRCUIT
witTH Two SiMpLE ExXTENsIons, WALL
TELEPHONE AT MAIN SET AND AT
ExTENsioNn No. 1, TaABLE TELEPHONE
AT ExtENSION No. 2.

ApPARATUS SCHEDULE.
Main Set.

Telephone No. 1.

2 Press Buttons, “ " (One for each Extension),
Ewxtension Set No. 1.

Telephone No. 1.

Bell, Trembler, Circular, 100 ohms.
Extension Set No. 2.

Telephone No. 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 KEXTENSION
Circurr wiTH ‘“ SECRECY” SwiTCH
AT EXTENSION SET.

AppPARATUS SCHEDULE.

Main Set.

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

Iixtension Set.

Telephone No. 2.

Bell Set No. 1.

Bell, 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 Main
Set for receiving calls, the Magneto Bell at the
Extension instrument being out of circuit. When
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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SECTION 3.
SUBSCRIBERS’ APPARATUS

WITH ONE EXTENSION AND
INTERCOMMUNICATION.
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Plate 11.
C.B. Diagram 1404

CONNECTIONS OF SUBSCRIBER’S CIRCUIT
WITH SIMPLE EXTENSION, GIVING
INTERCOMMUNICATION, AND WITH OR
WitHOUT SECRECY.

APPARATUS SCHEDULE.

Main Set.

Telephone No. 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,
Retardation, 400 ohms, Type 2010 F.

This arrangement permits of an additional
“ position 7 being utilised :—“ Main Set through
to [KExtension, Exchange held.” See Plate 12
giving the theoretical connections of the circuit in
the several positions of the Switch.

FExtension Set.

Telephone No. 7.

The connections of the Switch and Links are
shown as seen from the back of the Telephone.

TFor ““ Secrecy ” the links should be connected
between 1 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.



TELE. WALL, C.B.
INTERMEDIATE WITH GENR.

RETARD™ ~~\ COIL 400%
g4

EXTENSION SET

TELE:WALL CB,

WITH ROTARY KEY

oo o @
—J
E
5]
Plate 11

27



25

Plate 12.

C.B. Diagram No. 141.

THEORETICAL CONNECTIONS OF SUB-
SCRIBER'S CIRCUIT WITH SINGLE IX-
TENSION, GIVING INTERCOMMUNICATION,
AND WitH or WITHOUT SECRECY.

Fig. 1.—Switch in ¢ Exchange” position.
Lever Central—Main Set through to Exchange.

Fig. 2.—Switch in ‘‘ISxtension” position.
Lever in 1—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.
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Plate 13.
C.B. Diagram No. 174.

ConNEcTIONS OoF SuBscrIBER’S CIirculT
WITH SINGLE ICXTENSION, GIVING
INTERCOMMUNICATION, AND WITH OR
WiTHOUT SECRECY. TABLE T'ELEPHONE
AT MaAIN SrT.

APPARATUS SCHEDULE.
Main Set.

Telephone No. 6. 'The description includes
Cord, Flexible, No. 1202; Intermediate Switch
(Key Type 2077); and Block, Flexible Cord
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 Sct No. 3 (Bell Set, Magneto, ;, C.B.).

The description includes 2 Dells, Magneto—one
1,000 ohms, the other 50 ohms (biassed); Coil,
Retardation, 400 chms, Type 2010 F; (oil,
Induction, Type 2203 ; and 3 Condensers, metal-
cased, 5 m.f., 2 m.f,, and 10 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
ag 1if seen from the back.
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Plate 13—con:.

Lever Central—Main Set through to Exchange.

Lever in Position 1—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 *“Secrecy ’ the links should be connected
between 1 and 2. For “ Non-Secrecy ” the links
should be connected between 1 and 3.

See Plate 12 for theoretical conditions in the
various positions of the Switch, and page &8
for the methods of calling. Lifting the 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.

(CONNECTIONS OF EXTENSION SET, GIVING
INTERCOMMUNICATION WITH MAIN SET,
Wits or WitHOUT SECRECY. TABLE
TELEPHONE AT EXTENSION.

AprparaTus SCHEDULE.

Telephone No. 10.

Bell Set No. 1.

This Table Set is the equivalent of the Wall
Set, “Telephone No. 7”7 shown in Plates 11
and 12, the Press Button when pressed inter-
mittently perferming 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 Telephone Base.
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Plate 15.

C.B. Diagram No. 157.

CoNNECTIONS OF KXTENSION SET, GIVING
INTERCOMMUNICATION WITH MAIN SET,
Witt or Witnoutr SECREcY. TABLE
TeLeEpHONE WwITH WALL PEG AND
SOCKETS.

APPARATUS SCHEDULE.

Telephone No. 10.

Bell Set No. 1.

Peg, Wall Socket, 7-connection.
n Sockets, Wall, 7-connection.
n Bells, Magneto, 1,000 ohms.

Connections at * to be made nermally. 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
disconnected.

See Plates 11 and 14 for ordinary Extension
Sets,



TELEPHONE |TABLE C.B.|WITH PRESS BUTTON

XMTR TYPE

PEG
BELL DWAL L—
MAGNETO [gsocm.T

SOCKET. WALL
2 CONMNECTION

ﬂ7 CONNECTION

BELL SET, MAGNETO C.B.

% A
I'I B
D
4
L
L] {-J
L !

SOCKET WALL
7 CONNECTION

E

Plate 15.
37



33

Plate 16.

BerL Ser 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.
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Plate 17.

THEORETICAL CONNECTIONS OF SUBSCRI-
BER’s CIRCUIT WITH SINGLE JEXTENSION,
GIVING INTERCOMMUNICATION, WITH OR
WITHOUT SECRECY, WHEN BELL SET
Ne. 4 1s USED.

Fig. 1—Switch in ‘ Exchange” position.
Lever central—Main Set through to Ixchange;
LExtension on Extension Bell.

Fig. 2.--Switch in ‘ Ixtension’ position.
Springs No. 1 operated—Main Set through to
Extension ; Exchange on Extension Bell. ILocal
battery in series on the ‘‘ Main to Extension " lines.

Fig. 3.—Switch in “Main Set to Ixtension
and Exchange held " position. Springs Nos. 1 and
3 operated--Exchange 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.

See Plate 16 for wiring of Switching Set.
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SECTION 4.

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

ConNEcTIONS OF ExcHANGE CIRCUIT :
CoMMUNICATION WITH NATIONAL TELE-
PHONE CoMpPANY’S EXTENSION CIRCUITS,
or with A Private Wmre (N.T.
Compaxy’s). P.O. WarLL TELEPHONE,
Common Barrery, Fixep.

AvrPARATUS SCHEDULE.

Instrument, Ixtension, C.B., No. 19. The
description includes Case for Extension Instru-
ment, C.B,, No. 19; fitted with Coil, Retardation,
Type 91 (80 + 80 ohms); Switch, 3-position,
Drawing 926 ; 2 Condensers, metal-cased, 2 m.{. ;
and Switchspring, 5-point.

Calls from the P.0. 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.”
When the Extension subscriber -clears, his
Indicator drops and bell of P.O. Telephone rings.
The pegs should then bhe 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.0. Exchange, his line
should be connected to the Switchspring on this
instrument and the Switch turned to *‘ Extension ”’;
the P.O. Exchange will then be automatically
called.



When the instrument is used in connection
with a private wire circuit maintained by the
N.T. Compa y 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
plugr ng through is necessary.

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

INSTRUMENT, EXTENSION, C.B., No. 19,

: 4
- AL\
<
Zo
SW: SPRING teu
5 POINT Sy
L 1<t
-l
N
ol lo—
2 M.F.
A
2 M.F.
nap——t—
= I —
i —1
fExTN: EXCHTS
5 : $
O o 0 © o
A B A € B A B
EXCHANGE TELEPHONE EXTENSION
Plate 18.
u 58087, D
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Plate 19.
C.B. Diagram No. 20.

CoxNECTIONS OF KxcHANGE 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 Ixtension Instiu-
ment, C.B., No. 20; fitted with Bell, Magneto,
1,000 ohms (unmounted); Coil, Retardation,
Type 94 (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 ““ Exchange” position and inserting
peg in Switchspring. If an Extension is wanted,
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 atter
replying should be connected to the Switchspring
on this Instrument.

Clearing 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. Company’s Indicator. The Extension is



then pegged through to Switchspring on 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.

BELL MAGNETO 1008

FYW: SPRING
S5 POINT o

O
COIL, RETARDATION TYPE
9A

p-anm— a b
EXCH
—(L, .l—-
EXCHANGE

Plate 19.
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Plate 20.

C.B. Diagram No. 21.

CoNNEcTIONS FOrR [oNG IEXTENSION
CIRCUIT, OR FOR AN EXTENSION OF A
Brance 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 4+ 80 ohms); 2 Condensers, metal-
cased, 2 m.f.; Switchspring, 5, 8, and 5-point,

1—+1f{i1 ; Indicator, Drop, Tubular, 1,000 ohms,

5]
g, or Indicator, Non-polarised, “C,” 500 + 500

ohms, g, Generator, Bracket, 3-terminal (Un-

mounted) ; Coil, Induction, 1:—?9; and Suspender

for Micro Telephone.

*Telephone No. 28 (with Hook).

Battery, Leclanché, 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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-
R M
- +
MICRO TELE: )
OR ll .
TELE TABLE PB 2 CELL SPEAKING BATT:  GENERATOR 3 TERM:

TRANSMITTER TYPE INSIDE CASE,

Plate 20.
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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, 3-position.”

If it is necessary to add such a Switch locally
to an instrument 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 se
as to allow the hinged front to be freely opened.
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Plate 21.
C.B. Diagram No. 134.

WiriNG DIAGRAM OF SWITCHBOARDS,

5 10

Braxca ExcmanNgge, C.B., — AND

’ > 10 10’

UsiNG LiNE INDIcATORS FOR CALLING
AND CLEARING.

APPARATUS SCHEDULE.

Switchboard, Branch Exchange, C.B., % or
10

10° The description includes Transmitter, Solid-
Back, C.B.; Cord, Flexible. No. 222; and
Receiver, Bell, “D.”

Switch, Tumbler, 3 ampéres (bronzed).

Bell, Trembler, Small,

o If required
Bell, Trembler Circular, required.
95 ohms.

Battery : 2 Cells, Dry, Y (for local bell circuit
only).

This diagram shows the connections of the

original 150 and ig Switchboards, re-wired and

brought into line with the prlnClples 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 clefmng signals. This
arrangement renders the use of clearing indicators
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on the B Cords unnecessary, 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 titted on the Board.

Plate 22 shows the circuit arrangements on
this Board.
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Plate 22.
C.B. Diagram No. 133.
SuBSCRIBER’S INsSTALLATION WHEN ONE

Excmanege ConnNectioNn AND Two TO
TeN ExTENsioNns ProvipeEp. SwitcH-

BOARDS, BranNcH Excumavage, C.B,, 1%
AND }g (Line Ixpicators CaLriNg

AND CLEARING.)

CIrRcUIT 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 equipped in a somewhat
" different manner, the methods by which calling
and clearing to the Exchange arc effected differ
from those of the later boards.

In this case the [ixchange 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 Ixchange.
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 closes the circuit
of the Exchange battery from the “ A’ line
through the upper contact of the Receiver hook,
the 1nner 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 13B), 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 necessary, 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
“gspeaking "’ to “ringing’’ breaks the IExchange
circuit that had 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 4+ 50 ohm Relays (Type E 1) to be actuated by
way of the third point on the peg and the bush
of the Switchspring. The Ixchange is thus
“held” by the closing of a circuit from the A
line through the Receiver hook and upper contact
armature of the above Relay, 50-ohm Resistance
Coil, Retardation Coil, Type 13r, to the B line.
When the Extension replies by lifting the Receiver
from the hook, this circuit is broken by the
actuation of the lower 50 4+ 50 ohm Relay, and
the condition then becomes that of an ordinary
subscriber’s circuit, the A and B Exchange lines
on the peg being joined 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.

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

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 [xtension calls the board by raising
the Receiver, the calling circuit is completed from
Farth 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. 149.

WiRING DiagrAM  OF SWITCHBOARDS,
-+ 4
BravcH, Excaangg, C.B,, 1 51_“ AND
149
10
CoiL axDp CoxpeNnsers, C.B. (1 + 4).

; AND CASE WITH RETARDATION

APPARATUS SCHEDULE.

Switchboard, Branch Exchange, C.B., 1——!;»4
1 . )
or I-I_O 9 The description includes Transmitter,

C.B.; Cord, Flexible, No. 222, and Receiver,

Bell, “D.” Two pairs of Pegs and Cords arc
1

issued with a +5*4 board, and four pairs with

14 ¢
a i; 2 board.

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

Bell, Trembler, Circular, 25 ohms.
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" Switch, Tumbler, 3 ampéres (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
Tixtension Service is required. When used, the
line wires of the Extension requiring the Night
Service should be connected to tags “a’” and
*“b,” while *“¢” 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. I, RH., £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 oft the board in a
position indicated by the subscriber.

See Plate 20, for diagram of circuit connections.
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Plate 24.

C.B. Diagram No. 156.

Wiring DiaGRAM OF SWITCHBOARDS,
Braxcun Excuaxgg, C.B. AxD MAGNETO,

1 'l'%fi' 2. axp Case witit RETarpa-

tioN Coir. AND Coxpexsers, C.B.
(1 + 6).

APPARATUS SCHEDULE.

Switchboard, B:ranch Exchange, C.B., and
Magneto, 1+ g + z. The description includes
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,
CB.(1+ 6). The title includes Coil, Retardation,
Type 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 ampéres (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, —~1nch When not wanted, Plugs, -
No. 1, Ebomte 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
61



Plate 25.
C.B. Diagram No. 155.

WiriNg DIAGRAM OF SWITCHBOARD,
Braxcu Excrangg, C.B. aND MaGNETO,

1+ 150*4; AND CAsE wiTH RETARDA-

tioN Coir axDp CoxbpENSERs, C.B.
(14-8).

APPARATUS SCHEDULE.

Switchboard, Branch Exchange, C.B. and
1+544 . .
Magneto, 0 The description includes
* 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 4 25 ohms; Spool, Resistance,
Type 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).

l]gattery: 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 Fxtension.

When a Night Service is wanted, a Label,
No. 66, should be fitted on each of the Switch-
?\?rings so marked by means of two Brass Screws,

o. 1, R.H.,, &inch. When not wanted, Plugs,

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

The Tumbler Switch controlling the local
~hell 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.
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Plate 26.

C.B. Diagram No. 148,

CircuiT ARRANGEMENTS ON SWITCH-
BOARDS, BraNcH Ixcuance, C.B.,
1+4 1+9

5 AND ——1 0

BOARDS, BraNcH ExcuaNge, C.B. AND

MaaxETO, 1+ ‘2 j',‘?, 1+-‘2“1‘_1’ AND

1+5+4
10

Night Extension Switchsprings, if required,
are fitted at the points marked “x” on the upper
portion of the diagram, which shows two Ix-
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 Ixchange Switchspring a
Non-polarised Indicator is connected, the A and B
springs being joined through Condensers, metal-
cased, 2 mf., to the A and B lines respectively

, AND ON SWITCH-
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Plate 26—con:.
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 Switchspring
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, 1s re-
placed by a Retardation Coil of equal resistance
(Type 2014), as no signalling apparatus is
required. The Exchangeis 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 Generator 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 C.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, the signals being received on the
Non-polarised Indicator, 1,000 ohms, Type 2005,
which is joined permanently across the lines.

When a Night Service is required, the Exchange
Night Service Switchspring is joined to the
Extension Night Service Switchspring by a pair
of pegs and cords, the Extension circmit being
joined up in the manner explained 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.

CoxxEctiONs OF C.B. WALL aAND TABLE

TELEPHONES, WHEN USED UPON Kx-

TENXSION CIRCUITS FROM ‘‘ SWITCH-

poARDS, Branxcum Exchaxce, C.B,

5 10 1+ 4 d1—|—9,,

0010 5 ™M 1o

“ SWITCHBOARDS, BRANCH EXCHANGE,

AND FROM

C.B.  axp MaGNETO, . }35%_2,
1+3+1 1+5+4,
5 , AND o

APPARATUS SCHEDULE.
Fig. 1—Wall Set.
Telephone No. 1.

Coil, Bridging, 1,000 ohus, ll

Fig. 2.—Table Set.

Telephone No. 2.
Bell Set No. 1.
Coil, Bridging, 1,000 ohms, i

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.

C.B. Diagram No. 17.

WirING DI1AGRAM OF SWITCHBOARDS,
3 4+ 10,

Branca Excmavee, C.B., o5

3420 530 5+ 50
R

APPARATUS SCHEDULE.
Switchboard, Branch Exchange, C.B., i; 10,
3+20 5430 5+ 50

"% 60 O 60
If a Night Bell is required, the followmg
additional apparatus will be required :—

Bell, Trembler, Small.

New 3 -QI,-510 and 3 '2}‘520 Boards are fitted

O

IR . _—I: 30 54 50
with 3 Exchange Circuits; 50 and %0
with 5 Exchange 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 ExcHangg, C.B,
3410 3420 5+ 30 d5—1—50

25 25 ° 60 ’ 60 -

Fig. 1.—Euxtension Circuit.—Ordinary Wall,
or Table, C.B. Sets are used at Extension points.
Iixtension lines terminate on 5-point Switch-
springs, the inner springs 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 Tndicator (Indicator, Type 22). When
theBoard is called by Generator from the Exchange,
the armature is attracted, and the projection of
the shutter indicates the call.
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Plate 29—con:.

Fig. 3.—Cord Cireuit.-—To call the Exchange
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 12248, 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 Coil, Type 94, between
which is now connected Retardation Coil, Type 1c.
The Clearing Indicators (Type 64) 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.

Txtension 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 Ixchange 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 94, to the Extension A lines, through
both Extension Circuits in parallel to the B lines,
and back ihrough the Clearing Indicators and
lower limb of Retardation Coil, Type 94, to the
Negative 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 7;'55- no connector

is fitted, the Bell Receiver being hung on a
Switchhook. On larger sizes, a Connector,
Type 484, is fitted, and a Receiver, Headgear,
connected to a Peg, 4-pin, Type 47, is used.
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Plate 30.

C.B. Diagram No. 105.
WIRING DIAGRAM OF SWITCHBOARD,

n -+ n’
Maa~ETO, ——TEI—, AND CASES, FOR

CONDENSERS AND BATTERY.

These Switchbourds 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 CgB. 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
SV\'ItCh:;pI‘ln ,and rnplaces the Key, Type H 3 Oval
(or its equlvalent) used- on Extension circuits,
When night service is not required, the additional
SWltchsprmg should be plugged up by means of a
Plug, No. 1, Ebonite.

« Cases for Condensers and Battery, ninches ”
decommodate 1 Coil, Retardation, Type 9a
(80 + 80 ohms), and 2 Condensers, metal-cased,
2 m.f.,, for each Exchange circuit, and 1 Condenser,
metal—cased, 2 mft, for each Extension circuit tn
which an Exchange circuit is liable to be connecte
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through for night service. The Case, 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. 11,” 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, thereby
completing the circuit of the Common Battery at
the Exchange. The insertion of the other peg of
the pair in 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 the Non-polarised
Indicator associated with the circuit.

u 58087, F
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Plate 31.
C.B. Diagram No. 101.

CoNNECTIONS BETWEEN P.0O. SwiITcH-
BOARDS FOR BRANCH EXCHANGES AND
NatioNnarL  TELEPHONE  COMPANY’S
Excuange CIrcults.

Fig. 1.--National Telephone Company’s
.. 5 10 .
Circuits on 10 and 10 Switchboards, when “the

C‘ompany 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.—Connections of Junction Clircuits
: 5 10 .
between a 10 °F 10 P.O. Switchboard :and a
National Telephone Company’s Switchhoard—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 Circuits
3+10 3+20 5430 54 50

between a 95 7 "85 ’ @0 or 60
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Plate 81—cont.

P.0. 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 the
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_ 5450
such is connected direct to a 55 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

3+10_ 5+ 50 .
5% 80 SWItCh-

terminated upon a

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 12248, are altered.
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Plate 32.
C.B. Diagram No. 90.

CoNNECTIONS OF EXTENSION INSTRUMENT
C.B. 90.

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

APPARATUS SCHEDULE.

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

. . . 1 .. .
1 Switchspring, 8-point, 1 6-inch; n Switch-
R
springs, H-point, 3, 6-inch.
J

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 [Lxtension Instrument. Pegs, Circular,
3-way, Red; Cords, Flexible, No. 201. These
Cords cannot be used on Main Switchhoard.

“A to B” Circuits connected to Main Switch
must not be joined to a Switchspring on the
Extension Instrument.
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Plate 33.
C.B. Diagram, No. 341.

WiriNe DiagRaM oF SWITCHBOARDS,

CORDLESS, 1—113, 2 'g 4, AND §TJ6 7_

APPARATUS SCHEDULE.
Switchboard, Branch Exchange, Cordless, C.B.,

&—%n— - The description includes the operator’s
Induction Coil, Type 20, Mounted (similar to Type
2203), and Condenser, m.c., 2 m.f. It alsoincludes
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 asa switch
to cat off the local Buzzer when necessary.

On the 23%0‘7 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 N
and cords ; on the -*1-— two of these circuits are

3
provided, on the 2 —g 4 three, and on the *i%j
“five. See Plate 34 for the circuit connections on
this type of board. _
The wiring shown dotted between the Coil,
TInduction, Mounted, and the Strip, FFlexible Cord
(lonnection, 4-terminal, has to be done locally.
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Plate 34.

C.B. Diagram No. 340.

CIRCUIT ARRANGEMENTS ON SWITCHBOARDS,

CorprESS, .1,,%}?3, 2+4 317

6 10 °
An Indicator and a pair of 3-position Keys, or

3 Keys in the case of the 3—% 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 the power leads, or battery, are
connected, are cut off and the Fxchange 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 1s hung upon the rest.
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SECTION 5.

PARTY LINE AND CALL OFFICE
CIRCUITS.

39
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Plate 85.

C.B. Diagram No. 135,

Party Lines; CoONNECTIONS OF Sus-
SCRIBERS’ INSTRUMENTS, WHEN TELE-
PHONES WITH RErAys, TyPE 85, ARE
USED.

APPARATUS SCHEDULE.
Wall Sets.

Fig. 1.—Telephone No. 9. The description
includes Cord, Flexible, No. 222; Bell, Magneto,
2,400 ohms; Relay, Type 835, 2,400 ohms; Colil,
Induction, Type 2203; Condenser, metal-cased,
2 m.f. ; Transmitter, C.B., and Receiver, Bell.

Boz, Coin Collecting, Complete.

Table Sets.

Fig. 2.—Telephone No. 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, 26 ohms.

Box, Coin Collecting, Complete.

Two-Station Party Lines should be connected
up as shown.
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Plate 35—cons.

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, §, and 10 as Station 2.
When Table Sets are used the internal connections
of the Bell, Magneto, with Induction Coil and
Relay 85 should be:—

Station 1.—Bto L;, and A to (.
Station 2.—B to L; and A to G.

Subseribers’ Exchange Numbers.

Stations 1, 3,5, 7, and 9 will be given the
circuit number with the addition of X1, X2, X3,
N4, and X5 respectively.

Stations 2, 4, 6, 8, and 10 similarly have the
circuit number with the addition of Y1, 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 subscribex 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 Exchanges taking Two and Ten-
Staticn Party Lines.

On the Subscribers’ Board X subscribers are
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 XKeys marked “—-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 Lines.—Tlese 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 scts
would be as follows :—

Station 1.—B to Tz and A to G.
Station 2.—A to Ls and B to G.
Station 3.—B to L; and A to G.
Station 4.—A to L; and B to G.

Station 1 is called by negative pulsations on
the B line; Station 2 by positive pulsations
on the B line; 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.

. d8UBT. G
93



94

Plate 36.
C.B. Diagram No. 48.

CaLL Orrice ARRANGEMENTS AT CALL
Orrices wiTh ONE CIRCUIT.

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.

The lever of the Cabinet Telephone must be
plugged up permanently.

The Counter Instrument is always in circuit.
Switch in Position “1” (Normal position) cuts
off Cabinet Instrument and Trembler Bell; in
Position “2” Switch puts circuit through to
Cabinet and connects Trembler Bell between “ B ”
line and earth. When Caller is seated Bell and
Iarth Connection is cut off. All Fees are collected

by Attendant.

Method 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. Ixchange 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; beH at Counter rings and
Operator turns Switch to Position “1,” 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.

Caller communicates his requirement to Atten-
dant. Latter records particulars, collects Fee,
calls Local Iixchange, 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 ILocal
Exchange rings up Call Office, actuating bell on
Counter Telephone. Attendant replies, directs
Caller to enter (‘abinet, and, while doing so, lets
Receiver hang by means of cord without replacing
it on hook  When Caller has entered Cabinet and
closed the door Attendant turns the Switch to



Position ““ 2" and listens on Teclephone to hear
that Caller has come in circuit. Attendant then
hangs up instrument. Clearing effected as before.

If Fee to be returned, Exchange Operator
requests Caller te leave Cabinet and ask Ceunter
Attendant to speak on Telephone.
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Plate 37.
C.B. Diagram No. 50.

Wiring Diagram oF WALLBOARD
For CaLr Orrice wiTH Two OR MORE
CIRCUITS.

APPARATUS SCHEDULE.

qulboald 33" x 187, wired to C.B. No. 50,
and fitted with :—

1 Case, Switch and Indicator, 174",
1 Indicator, Non-Polarised, 1,000 ohms, 1;

1 Indicator, Non-Polarised, 100 ohms, 1{;

1 Switchspring

>

.. 5
8-point, 5

1 Switchspring, 5 and 8-point, ! ——(*,)_
n Coils, Bridging, 500 ohms.

n Condensers, metal-cased, 2 m.f.
1 Strip, Cross Connection, 5 X 4

1 Strip, Trembler Bell Connection, 4-plate.
1 Bell, Trembler, Circular, 25 ohms.

Battery, 3-cell, Leclanché, No. 1 C.Z.
n + 1 pairs Pegs, 201, Red, with 18" Cord,
Jlexible.

Counter Telephone.

Telephone No. 1.
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TPor 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. Iach Exchange Circuit
terminates upon an 8-point Switchspring, and is
normally bridged by means of a metal-cased Con-"
denser, 2 m.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 cut
out of circuit; and a Bridging Coil (500 ohms) is
automatically substituted. The function of the
Bridging Ceil 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

fhice.

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, OQutwards.

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 87—cont.

to Exchange Operator, directs Caller to a dis-
engaged Cabinet, and puts the Exchange Circuit
through to that Cabinet by transferring the peg
from the Counter Telephone Switchspring to the
Cabinet Circuit Switchspring. If the connection
at the Counter he 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 soen 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
tendered by the Call Office Attendant should see
it completed, in order that it may be possible to
determine whether a Fee sheuld or should not he
returned.

Loeal 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
the 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.

Trunk Calls.

The Caller communicates his requirement to
the Attendant, who records particulars, collects
the Fee, calls the Tocal 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 Receiver, and removes the pegs.

When the call matures the Trunk Circuit is
put through to the T.ocal Exchange on a Junction
Circuit ; the Junction Circuit Operator 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
Circuit Switchspring.

Clearing is effected as before.

At the Exchange.

The connections of Public Cull 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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SECTION 6.

EXCHANGE CONNECTIONS.
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Plate 38

C.B. Diagram No. 70

CONNECTIONS OF SUBSCRIBERS’ AND
Corp Circuirs AT CENTRAL EXCHANGE,
LoxpoN. ORIGINAL INSTALLATION.

The diagram shows in skeleton form 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 Lamp,

-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
0-38-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 Call.

To answer the Call, the Exchange Operator
inserts the Answering Pegof 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 sacket
of the Switchspring, third point of peg, Clearing
Lamp, and 831-ohms Resistance Spool to the
negative pole. The Cut-off Relay is actuated (the
current at this stage is, however, insufficient to
operate the meter), the movement of the Relay
armature breaks the battery circuit, but the
contact of the tip and ring of the peg with the A
and B springs, respectively, re-makes the circuit
through the repeating coill 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 subscriber. 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 Switchspring, and
throwing her Key into the “ringing” position
connects the Generator to the lines. One side of
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Plate 38—cont.
Plate 38a.

the Generator is earthed, and the other is con-
nected through a Lamp Resistance to the top
outer spring of the “ringing” Key. The top
spring of the Key now makes contact 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 flows
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 thehooks ; theline circuits 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. v

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 384 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 384 ; 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.

5¢0 7.
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Plate 40.

C.B. Diagram No. 162.

CONNECTIONS OF SUBSCRIBERS’
ConnecTING PEGS AND CORDS AT
CARDIFF [IXCHANGE.

The diagram shows the connections of the ¢
operators’ pegs and cords circuits at Cardiff
Fxchange.

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 battery ; 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
acy 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
Txchange, 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
Jamps 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
recervers, and the armatures of the supervisory
relays fall back.
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Plate 41.
C.B. Diagrams Nos. 243 and 246.

CoxnEecrIONS OF SuBscrIBERS® CIRCUITS
AND Peas AND Corps CIRCUITS AT
Mivor C.B. Excravces (No. 9 Switca-
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 (T'ype 34, 300 ohms), in the local
circuit of which is placed the Pilot Lamp.

Fig. 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
Indicators 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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PART II.—COMMON BATTERY
SIGNALLING. .

SECTION 1.

SUBSCRIBERS’ APPARATUS
ON DIRECT EXCHANGE CIRCUITS.
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Plate 42.

C.B.S. Diagram No. 1.

COMMON BATTERY SIGNALLING.

CONNECTIONS OF SUBSCRIBERS' INSTRU-
MENTS. TaBLE TELEPHONE (WITH
Micro TELEPHONE).

Fie. 1.—ORDINARY ARRANGEMENT.
APPARATUS SCHEDULE.

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

Connection, 4-terminal ; Coil, Induction, 1 and

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

Receiver, Watch, D, Complete (if required
only). The description includes the Cord,
¥lexible, No. 222, when *‘ complete " is specified.

Battery, Leclanché, Agglomerate, 6-block,

2-cell,
See Plate 85 for wiring diagram of the
Instrument.

F1e. 2.—TaBLE SET winH EXTENSION BELL.
APPARATUS SCHEDULE.
In addition to the above items:—

Bell, Magneto, 100 ohms.
Switch, Tumbler, 3 ampéres (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 fized 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 preximity 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 Te’ephone, or at the
Extension Bell, according to the subscriber’s
desire.



Plate 43.

C.B.S. Diagram No. 166a.

CONNECTIONS OF SUBSCRIBERS
InsTruMENTS. TABLE TELEPHONE,
TrRANSMITTER TYPE.

APPARATUS SCHEDULE.

Telephone No. 4. The description includes
Cords, Flexible, Nos. 222 (Receiver), 223 (Trans-
mltter) and 605 (Strip); Strip, Flexible Cord
Connection, 6-terminal ; Transmitter, “Inset’’;
Receiver, Bell, “D”; 'and Label No. 78, 784,
or 788. See Plate 88 for wiring of Telephone.

1f){eceiver, Watch, “ D,” Complete (if required
only).

}],3ell Set No. 5. The description includes

2

1

Battery, Leclanché, 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 ampéres (bronzed).

Coil, Induction,

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

C.B.S. Diagram No. 164.

CONNECTIONS OF SUBSCRIBERS' SET WITH
Wart Sockers AND PLua.

ARRANGEMENT No. 1. TaBLE SET witE Micro
TeLEPHONE.—F1G. 1.

APPARATUS SCHEDULE.

Telephone No. 26.
n Sockets, Wall, 4-hole.
Plug, Wall, 4-pin.
Beil’()OO olﬂ? fnem’ for calling purposes, if
Condenser. metal- Plug is inadvertently
o left out of socket.
cased, 2 m.1.
Battery, Leclanché, Agglomerate, 6-block,
2-cell, No. 1. -
See Plate 85 for wiring diagram of- the

instrument.

C.B.S. Diagram No. 166a.

ArRANGEMENT No. 2. TaBLE SET, TRANSMITTER
TyrE.—F16. 2.

APPARATUS SCHEDULE.

Telephone No. 4.
Bell Set No. 5.
1 Sockets, Wall, 4-hole.
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Plug, Wall, 4-pin.

Bell, Magneto, 100 ohms (on second socket).

Coil, Bridging, 500 ohms (on first socket for
clearing purposes).

Condenser, m.c.,, 2 m.f,, for calling purposes,
in series with Bell, if Plug is inadvertently left
out of socket. .

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

121
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Plate 45.

C.B.S. Diagram No. 2a.

CONNECTIONS OF SUBSCRIBERS’
INsTRUMENTS. WaALL TELEPHONES.

Fic. 1.—ORDINARY ARRANGEMENT.

APPARATUS SCHEDULE.

Telephone No. 3. The description includes
Cord, Flexible, No. 222 (for Receiver); Receiver,
Bell ; Transmitter, Inset; Coil, Induction,

2{2; Magneto Bell, 500 ohms + 500 ohms; and

3 fixing screws and washers.
2 Cells, 2-block, Agglomerate, Complete.
Label No. 53 (or 53m). The former is used
when a “Busy Back " is fitted at the Exchange.
Receiver, Watch, “D,” Complete (if required).

{See also Plates 454 and 55.]

Fi1e. 2.—SosscriBER'S CIRCUIT WITH EXTENSION
BELL.

APPARATUS SCHEDULE.

In addition to the above items :—

Bell, Magneto, 100 ohms.
Switch, Tumbler, 3 ampéres (bronzed).
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Plate 45—con:.

Fia. 3.—Susscrieer’s Circuir witE CoIN
CorrecrinG Box.

APPARATTS SCHEDULE.
In addition to the items under Fig. 1:—

Box, Coin, Collecting, Complete. Description
includes the Clash 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 unnecessary 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 NORTHERN (FORMERLY
N.E.N.) District WaALL TELEPHONES
FOR WORKING To C.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

21—5 ; Receiver, Bell; and Transmitter, Deckert,

See also Plate 55.
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SECTION 2,

SUBSCRIBERS APPARATUS WITH
SIMPLE EXTENSIONS.

u 53087, K
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Plate 47.
C.B.8. Diagram No. 3a.

SusscrIBER’s CircuiT wiTE ONE
ORDINARY EXTENSION.

ARRANGEMENT No. 1.—-TaBLE TELEPHONE WITH
Micro TELEPDONE AT EACH POINT.

APPARATUS SCHEDULE.

Main Set.

Telephone No. 26.

Press Button ““ F.”

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

Receiver, Watch, “ D,” Complete (if required).

Bxtension Set.

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

. . . . 25
nection, 7 terminals; Coil, Induction, 15 and

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

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

Bell, Trembhler, Circular, 100 ohms.

]l3a1,‘tery, Leéclanché, Agglomerate, 6-block,
2-cell.

The Exchange calls the Main Set, by gene-
rator on the A line and Earth, the latter point
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Plate 47—con:.

being connected to terminal No. 1 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 “ ¥ 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.—WarL TerLepmoNeE AT Maww
Set, TABLE TELEPHONE wITH Micro TELEPIIONE
AT EXTENSION.

Arraratus SCHEDULE.
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.

FEatension 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 agrged
upon with the subscriber. '
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Plate 48.

C.B.S. Diagram No. 167.

SusscriBer’s Circuir wrta ONE
ORDINARY EXTENSION.

ArraNGEMENT No. 3.—TasiE TerrpHONE, TRANS-
MITTER TYPE, AT EACH POINT.

APPARATUS SCHEDULE.
Main Set.

Telephone No. 4.

Bell Set No. 5.

Press Button “ G.”

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

Receiver, Watch, “D,” Complete (if required).

Eatension Set.

Telephone No. 4.

Bell, Trembler, Circular, 25 ohms.

Receiver, Watch, “D,” Complete (if required).

This arrangement, which makes use ol 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 IExtension 1s not over
100 yards from the Main Set. See Plate 50 for
longer distance arrangement.
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ARRANGEMENT No. 4.—WaLL TELEPHOXE AT MAIN
SET ; TapLE TELEPHONE, TRANSMITTER TYPE,
‘ AT IEXTENSION.

APPARATUS SCHEDULE.
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.

Fwrtension Set.

Telephone No. 4.
Bell Set No. 6 (Bell Set Trembler). The
S
description includes a Coil, Induction, f .

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 the alteration should be
made locally. See Plate 88 for wiring diagram
of instrument.
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Plate 49.
C.B.S. Diagram No. 4s.

SusscriBER’S CircuiT witH Two
ORDINARY EXTENSIONS.

ARRaNGEMENT No. 1.—TABLE TEILEPHONE WITH
Micro TELEPHONE AT EACH or THE THREE POINTS.

APPARATUS SCHEDULE.
Main Set.

Telephone No. 26.

2 Press Buttons “F.”

Receiver, Watch, “D,” Complete (if required).

Battery, Leclanché, Agglomerate, 0-block,
2-cell, No. 1.

FExtension Set.

Telephone No. 24.

Bell, Trembler, Circular, 100 ohms.

Receiver, Watch, “D,” Complete (if required).

Battery, Leclanché, Agglomerate, 6-block,
2-cell, No. 1.

ARRANGEMENT No. 2.— WaLL TELEPHONE
AT Maiy Sgr, TaBLE TELEPHONE wITH MICRO
TELEPHONE AT EACH KEXTENSION.

APPARATUS SCHEDULE.
Main Set.
Telephone No. 26.

2 Press Buttons, “F ” (one for each exten-
sion).
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Receiver, Watch, D, Complete (if required).
2 Cells. 2-block; Agglomerate, Complete.

Eaxtension Sets.
Same as Arrangement No. 1.

Calling and clearing arrangement similar to
that of Plate 47.
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Plate 50.
C.B.S. Diagram No. 168.

SuescriBer’s CircuiTr wiTHE Two
OrDINARY IEXTENSIONS.

ArrANGEMENT 3.—T'anLE TELEPHONE (TRANSMITTER
Tyee) At EscH oF THE THREE Points. Fie. 1.

APPARATUS SCHEDULE.

Main Set.

Telephone No. 4.
Bell Set No. 5.
2 Press Buttons “(&.”

Battery, Leclanché, Agglomerate, 6-block,
2-cell.
Receiver, Watceh, “D,” Complete (if required).

lxlension Set.

Teleplione No. 4.

Bell ~et No. 6.

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

Receiver, Watch, “ D,” Complete (if required).

ARRANGEMENT No. 4.—Warr TrLepHONL
AT Maiy Ser, TasLE TELEPHONES, TRANSMITTER
TypE, Ar EacH ExTENsION. Fia. 2.

APPARATUS SCHEDULE.

Main Set.

Teleplhone No. 3.
2 Press Duttons “ (1.7
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Receiver, Watch, “B,” 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 6 when the Telephone
is issued from stock. The alteration should be
made locally. See Plate 88 for wiring diagram
of instrument.
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SECTION 3.
SUBSCRIBERS’ APPARATUS

WITIHI ONE EXTENSION .AND
INTERCOMMUNICATION.
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Plate 51.
C.B.S. Diagram No. 5a.

SuBscrIBER’S CIRCUIT
WITH EXTENSION, INTERCOMMUNICATION,
AND WiTH ok WITHOUT SECRECY.

Fi1e. 1.—WirixG oF INTERMEDIATE SET.
APPARATUS SCHEDULE.

Telephone No. 15. The description in-
cludes Cord, Flexible, No. 222; Coil, Induc-

9n

tion, %); Switch ; Relay, Ei, 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, E; being on the left. Switch
Positions : Left Position, “ Exchange,” Keys E;
and E, are actuated. Central Position, * Kxten-
sion,” none of the keys is actuated. Right
Position, “ Through,” Keys T and T, are actuated.
Plate 52 gives the circuit connections in the various
positions of the keys.

Wiring Colours: A Exchange Line, red, R;
B Exchange Line, blue, B; 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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Fig. 2.—Coxnecrions oF Circurr.

At the Terminal Office an ordinary C.B.S. Set
1s fitted, ¢.e., a Telephone, No. 26; a Telephone,
No. 3; or a Te]ep]IJ)one' 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. 68,

ExtENSION CircUIT WITH INTERCOMMU-
NICATION. CirculT CONDITIONS IN THE
Various PosiTIoONS OF THE INTER-
MEDIATE SWITCH.

Fig. 1.—Left Position, Exchange (Normal).
The Exchange calls the Intermediate Office b
Generator, ringing the Magneto Bell. To caﬁ
the Exchange, the Intermediate Office raises the
Receiver from the heok, and thereby connects the
Receiver and Secondary across the Exchange
Lines. The Intermediate Office calls the Exten-
sion by Generator through Iarth and the Extension
A Line. To givea 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.

Fig. 2.—Central Position, Extension. Inter-
mediate Office through to Terminal, both Receivers
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Plate 52-—vont.

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 i series with the Condenser being
connected between the Exchange A Line and
Earth.

Fig. 3.—Right Position, Through. Exchange
through to Terminal Office (Day). The figure
shows the clearing arrangements in the cords at
the Exchange. When the Terminal Office hangs
up the Receiver, the Clearing Indicator is actuated
by the current which flows from the earthed
Battery threugh the Magneto Bell, A Lines, and
onecoil of the ClearingIndicator. On withdrawing
the peg, the Exchange conditions represented in
Fig. 1 are restored; the 4,000 ohms Relay is
actuated, and a Clearing Signal thereby sent to
the Intermediate Office.

Fig. 4. —Right 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 and 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 BRANCH EXCHANGES.
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Plate 53,
(.B.S. Diagram No. 89.

CONNECTIONS OF SWITCIBOARDS,

: \ n -+ n’
MacexEeTO, C.B.S. N AND CASES ror

CONDENSERS AND Barrery, 18" onr 247,

APPARATGS SCHEDULE.

Switchboard, Magneto, C.B.S. I}_%_E_.

#*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, Complete.

Factory wiring is shown by full lines.

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

1+4 2+3 149

Standard sizes are 5 5 T
248 2413 2 i
"ILOQ’ %—) , and _i)—ol—g . A Condenser,

* In certain areas where the use of Micro Telephoues
on Exchange circuits has beeu discontinued this item is
replaced by a “ Telephone Table, P.B., Transmitter Type.
Complete™ (Telephone No. 4), to be mounted on a ‘ Basc-
board for Table Telephone, P.B.,” and attached to the wall
by means of a ‘Bracket for Table Telephone.” A later
pattern of Switchboard is fitted with a ¢ Hook Receiver F.
with Switch Complete ” and a fixed * Transmitter, Inset.”
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4 m.f., should be requisitioned for each Iixchange
line, and a Condenser, 2 m.f., for each Extension.
The 18’/ Case will accommnodate the equipment

35
required up to the 2y 8 board, for larger sizes

10
a 24" Case will be necessary.
Plate 54 shows the circuit arrangements.

A larger type of Switchhoard, Magneto, C.B.S.,
(n 4+ n’ :

50
for Local Switch Section " ; Drawing E.-An-C'. 135,
and wired to Diagram C.B.S. 130a. In this case
10 pairs of Pegs and Clords, with a corresponding
number of Keys, Speaking and Ringing, Type U9,
are fitted. Requisitions should include Case for
Condensers, 21”7, and two 2-m.[. Condensers (in
parallel), which are used for each Exchange line,
and one 2-m.f. Condenser for each pair of Pegs
and Cords.

), Lias the apparatus fitted in a ““ Frame
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Plate 54.

(.B.3. Diagram No. 8§9.

CIRCUIT ARRANGEMENTS ON SWITCH-
BoARrDS, Maaxpro, C.13.S., Prare 53.

Signalling from the Ixchange to the Switch-
board is in the standard way, i.c., on the A line
and Ilarth. The windings of the Exchange
Indicator on the private Switch are connected

. differentially in series, but across one winding a
4-m.f. Condenseris connected. This arrangement
has the-effect of upsctting the differentiality of
the Indicator to alternating currents, and thereby
causing it to be operated hy Generator but not by
direct current from the clearing battery.

The board calls the Exchange automatically by
luserting a peg in the Exchange Switchspring—
the other peg of the pair being in the speaking
Switchspring—and the clearing signal is given hy
its withdrawal.

('alling and clearing between the board and
the Iixtensions is by Generator. The Iixtensions
«clear automatically to the Exchange by the re-
placement of the Receiver on the hook, and at the
same time ““ ring off ” to the board by turning the
handle of the Generator fitted in the set. Any
Iixtension point may be connected to the Iixchange
for Night service by means of a pairof pegs and
cords, and the ordinary Switchsprings.

A “Telephone No. 11,” or its equivalent, should
be used at an Extension Office. See Plates 55
and 56.
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Plate 55.

(C.B.S. Diagram No. 94.

CoNNECTIONS OF TELEPHONE SETS
WORKING TO SWITCHBOARDS, MAGNETO,
(2.B.S., Figs. 1 axp 2. See also Prate 50.

I, 1.—P.0. TererHoN: For (ARANULAR
I'raxsairTER (.

Avrararus Scuenun.
Telephone No. 21. The title includes Cord,
9,
_— . , S . 25
Flexible, No. 222; Coil, Induction, 1 Re-

ceiver, Bell; and 'lransmitter, Deckert, or Inset,
[bonite, Complete.

Bell, Magneto, 100 ohns.

Generator, Bracket, 3 terminals.

Battery. Leclanché, Agglomerate, 0(-block,
2-cell, No. 1.

Arm, Bell Receiver

Receiver, Bell

Cord, Flexible, No. 222

This Figure shows the method of connecting up
a P.0. 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 Teleplone.

The combination given ahove is now avail-
able mounted, under the description * Teleplhone
No. 25.” The Case provides accommodation for
a Speaking Battery of 2 Cells, 2-block, Agglo-
merate, Complete.

for second Receiver
if required only.
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16, 2.—TFor Guseran Use.  Terernoxe, WALL,
with MacNETO BELL AND GENERATOR.

APPARATUS SCHEDULLE.

Telephone No. 11. The title includes Cord,
Flexible, No. 222 ; Transmitter, Inset; Coil,
QX

. 25 . .
Induction, T Generator, Dracket, 3 terminals,

Unmounted ; Bell, Magneto, 500 ohms + 500 ohius,
coils in multiple; Receiver, Bell; and 3 fixing
screws and washers.

Label 53c.

2 Cells, 2-block, Agglomerate, Complete.

If an Bxtension 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 (C.B.). See Plates 26 and 30.

See also Plate 56 for the equivalent Table Set.
viz., Telephone No. 16 and Telephone No. 4, with
Generator, Table shown in Iig. 3 of this Plate.
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Plate 56.
C.B.S. Diagram No. 94, and
. ., No. 166, Tig. 4.

(loxyeerrons or TELEPHoN:
SETS FOR WORKING TO SWITCHBOARDS,

' Macyrro, C.B.S.

Tasre Teveenove, wrrg Gezeryrer, .
Aprapvrrs SCHEDULE.

Teleplione No. 16. The title includes Cord,
Fexible, No. (04 ; Strip, Ilexible Cord Connec-
tion, G-terminal; Bell, Magneto, 1,000 olis;

on

- ; . - . 29
(fenerator, 500 ohwms: Ceil, Induction, i and

Teleplione No. 28,

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

Hook, Receiver, = (' | (if required

Recciver, Wateh, “D.” C'omplete { only).

1t an Ixtension Bell is required, a Bell,
Magneto, 100 ohms, and  Switch, Tumbler.
3 ampéres (bronzed), should be requisitioned and
connected hetween Terminal B2 and Farth.

Fig. 1is a wiring diagramn of the Instrument,
which is similar externally to that shown in
Plate 87, but with the connections altered to
suit the conditions of the system. TFuture
deliveries of Table Telephones, with Generator
(Telephones No. 18), will he wired to this
diagram.

Fig. 2.—lixplanatory diagram of the above.

This instrument should also be fitted (svhen
a table set is required) for working on long
extension lines from Switchiboards, Magneto (C.13. .
See Plates 27 and 30.
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PARTY

SECTION 5.

LINE AND CALL OFFICE
CIRCUITS.
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Plate 57.
'I"L. Diagram No. 106,

Provixciar Pavry LiNg
Crrcurr, Two 10 TEN SUBSCRIBERS.
Onn ARRANGEMENT.
APPARATUS SCHEDULE.

For each Statien.

Telephone No. 21.

Bell, Magneto, 1,000 ohins.

Condenser, metal-cased, 2 m.f. ) ¢

Box, Coin Collecting, Complete § See Notes.

Battery, TLeclanché, Agglomerate, 6-bloek,
3-cell, No. 1.

At the terminal station, the earthed Magneto
Bell must be connected to the A line vid 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 dotted in the Telephone should be made
by means of a piece of covered wire, one end
being fixed to the screw ol the Induction Coil and
the other clamped below the lower contact of the
Press Butten.

Y Subscribers 1, 2, 3, 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 iu the diagram below the lines)
are called by Generator on the A line and Earth.
Calling, and clearing to the Exchange are per-
formed automatically by raising the Receiver
[rom, and replacing 1t on the hook. It is for the
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* See Plate b8 for new arrangement.

latter purpose that the Condenser is omitted

the terminal station.

R
Plate 57.
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Plate 58.

C.B.S. Diagram No. 141a.

Provixciar, Party Line Crrcurr,
Two To 'I'EN SUBSCRIBERS. ARRANGEMENT
ror NEw CIrcurrs.

APPARATUS SCHEDULE.
For each Station.

Telephone No. 3.
(C'ondenser, metal-cased, 2 m.f.

Box, Coin Collecting, Complete
2 Cells, 2-block, Agglomeruate, Complete,

See Notes.

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-
nected with the “ A” line and the Condenser
omitted ; the connection to Earth being made
direct to the terminal marked “E.”

A Coin Collecting Box should not be fitted
unless in exceptional circunstances.

This diagram supersedes the arrangement
shown on Plate 57. X Subscribers 1, 2, 3, 4, and 5
(shown 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 and Earth. Calling and
clearing to the Txchange are performed auto-
matically by raising the Receiver from, and
replacing it on the hook.
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Plate 59.

C.B.S. Diagram No. 145.

Carn Orrice Swircern ; Fig. 1, Coxxec-
tioxs For ONE TELEPHONE ; FIa. 2,
(foxxEcTioNs For Two TELEPHONES.

APpPARATUS SCHEDULE.
Fig. 1.-—The apparatus to be fitted on Wall-
board and wired locally.
Wallboard, 15" x 14"’
Bell, Magneto, 100 ohms.
Bell, Trembler, Circular, 25 olhins.
Switch, 6-terminal, 2-position.

Cabinet.

Telephone No. 21.

Receiver, Bell, “D”

Arm, Bell Receiver }for extra Lecelver.

Cord, Flexible, No. 222 ' _

Battery, Leclanché, Agglomerate, G-block,
2-cell, No. 1. '

Fig. 2 —Wallboard, Diagram C.B.S., No. 145,
Fig. 2. ,

The description includes the Wallboard,
24'" x 16", wired and fitted with Telephone,
No. 21 ; Bell, Magneto, 100 ohms ; Bell, Trembler,
Circular, 25 oluns; aud- Switch, 6-terminal,
2-position.

Battery, Leclanché, Agglomerate, G-block,
2-cell, No. L. '
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Cabinet.

Telephone No. 21.

Receiver, Bell, “D”

Arm, Bell Receiver }for extra Receiver.

Cord, Flexible, No. 222

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

The methods of operating in both cases are
similar. Calls are received on the Magneto Bell,
one terminal of which is earthed. In TFig. 1, to
call the Exchange, the Switch is turned to the
Cabinet position and the Receiver raised from the
hook. In this position the replacement of the
Receiver causes the Trembler Bell to ring.

In Fig. 2, where a Telephone is provided at
the Counter, the raising of the Receiver cuts off
the Magneto Bell and calls the Exchange. By
turning the Switch to the Cabinet position, the
Cabinet Telephone is connected to the Exchange
lines in parallel with the Counter Telephone.
The Trembler Bell will ring when the Receiver of
the Cabinet Telephone has heen replaced on the
hook.

In both cases a clearing signal is sent to the
Fxchange by turning the Switch to ¢ Normal,”
the A line being thereby earthed throngh the
Magneto Bell.

TFor connections of Call Office Switch connected
with Trunk Switeh Section “ 1), see Plate 72 and
full description in Circular F 11.
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Plate 60.

(1.B.S. Diagraan No. 146,

Cant. OFFYICE SWITCIHBOARD
witit 'Two 1o Five Circurrs, INCLUDING
Nationvar, Terepiront: CoMpraxy’s.

APPARATUS  SCHEDULE.

Wallboard, Diagram C.B.S. 146. 'The descrip-
tien includes the Wallboard, 24" x 167/, fitted
with the following : —

Case, Switch, aud Indicator, 132",

Indicator, N.P., 100 oluns, :1,) (Line Indi-

cators).

s

. . : 2 . .
Indicator, N.P., 100 ohmis, 5 (Cabinet Indi-

cators).
- . ..
Switchspring, 5-peint, ..

o

1o

: o 1

”» S-point and 3-point, -'g
Key, T'ype Hy (Oval), 147, 5;

o Coils, Bridging, 120 ohms.

. . 1
Coil, Induction, *?*.

4 Plates, Connection, Trembler DBell.
3ell, Trembler, Circular, 25 ohms.
Suspender for Micro Telephone.
Strip, Cross Connection, 2 x 10 X 2.
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Telephone No. 28 (with hook).

n pairs Pegs 201, Black or Red, with Cord 16'’.

Dattery, leclanché, Agglomerate, 6-block,
1-cell.

The Wallboard as issued from Store will be
wired for 5 P.@., C.B.S. IExchange circuits
similar to No. 1. Arrangements for circuits to
the Company’s Magneto and C.B. Exchanges are
shown in positions Nos. 4 and 5 respectively,
and will be altered locally where required. The
additional fittings for the alterations arc as
follows :—

1 Indicator, N.P., 1,000 ohms, for each
Magneto Exchange.

1 Indicator, N.P., 1,0000hms } for each C'1.

and e
I'xchange.

1 Condenser, m.c., 2 m.f.

P.0. Cabinets (including N.T. Co.’s
C.B. Cabinets if any).

"Telephone No. 21.

Arm, Bell Receiver

Receiver, Bell, “D?” }Second Receiver.

(Clord, Flexible, No 222

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

N.T. Co.’s Magneto Ewxeliange Cabinet.
Telephone No.13.
Receiver, Watch, “D,” Complete.
2 Clells, 2-block, Agglomerate, (‘omplete.
See Plate 92 for details of Telephone set.
I'or full details of the fitting and working of
this Switchboard, see Clircular I 11.
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SECTION 6.

EXCHANGE CONNECTIONS.
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Plate 61.
C..S0 Diagraam No. 1504,

Stcerroy, Locan Switen (PROVINCIAL),
o0 axp 80 Taxe, Circrrr CoNNuCTIONS,
Wiriva Divaran C.B.S. 132n.

Iig. 1-—Subseribers’”  Civeuit. When o the
Receiver is raised, the battery circuit is com-
pleted {rom Earth on the inner A spring, A line,
subsceribers” apparatus, B line, and calling Tndi-
cator.  The clearing circuit is completed through
the switchspring sceket and thivd noint ol the
pea.  See Fig. 5.

iy 2.~ Transler Civeuit. The Local Section
is called antomaticaliv Dy the insertion of a peg
in the Transfer Switchspring on the Trunk
Section, hoth Indicators heing thereby joined in
series  with the hattery. The T.ocal Seetion
operator replies by inserting one of the Special
Answering Pegs ol the two puirs provided for
the purpose in the corresponding Switchspring
on the Tocal Section.  T'his causes hoth Indicators
to disappear.  The Tndicator at the Trunk Section
will, however, reappear when the corresponding
9])00 al (Ja]hnu Peg is inserted in the 1eqmr(\(]
subscriber’s Q\utchsplm and will continue to
show, in theintervals Detween the rings, nntil the
subseriber raises his Receiver in 19111\* see Fig. D.
The T s sfer Circuits have to he fitted ]umll\'

Mg, 3.—Pegs und Cords (ivcuit.  The wiring
of the (ndlnn\ cord civeuits is shown in [ull
lines.  Tn the Special Cord (irenits (Nos. 1 and
10, the thimbles of the pegs of which e dis-
tinguished by a white ring) for use on "'ransfer
cirenits, the lead “ ("7 is connected to the loecal
contact of Indicator < (as shown hy the dotted
line) instead of to the middle point of the left
Tndicator.
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Sulseribers clear antomatically by earthing
the A Jine through the Magueto Bell, tie circuit
being  completed through the A coils ol the
Indicators, Type 39, the third point of the pegs,
and switchspring sockets.  Wlen a subseriber is
connected to a Trunk, by way 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. When the
Trunk operator removes the peg Irom the
Transfer Switchspring, the battery is applied
to the A ind B lines, and the left Indicator is
then energised. A double-clearing sienal is thus
given as on the ordinary pair of pegs and cords.

The Coupling Key, Type U 2 Grey, is wired
g0 as to enable vne operator to attend to more
than one position 1n the less busy portions of the
day.

The wiring of the Party Line Ringiug Key,
Type 407, isarranged to provide for the following
methods.of Generator ringing :~ -

Key 1. Spare.

Key 2 depressed.  Alternations en loop (from
Dracket Gencrator).

Key 3 depressed.  Alternations on A line
and Tlarth. D line carthed. I'or ordinary
and X DParty Line subscribers.

Ney o depressed.  Alternations on B line
and Farth. A line earthed. Y Party
Line subscribers.

Key 5 depressed.  Alternations on A line
and Iarth. B line disconnected.

TFor Party Line Subscribers’ connections, see
Plates 57 and 58.

Where a Power Generator is not fitted, the
Switch, 2-way, is not required, the lead {rom the
Key being conneeted  direct to the unearthed
primary winding of the I'ransformer.
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Plate 62.

C.B.S. Diagram No. 60.

1%.C Diagram No. 451,

CoNNECTIONS OF SUBSCRIBER’S CrIrRCUITS
ox 200-L1xk BoArDs.

Fig. 1.—Connections of Subscriber’s Circuit
on Local Switch Sections, 200 T.ine, C.B.S. for
Trunk Exchanges,

Normally, the Subscriber’s A line is eavthed
through a 100-ohms Magneto Bell. When the
Receiver is raised from the hook, a loop is made
across the lines by way of the Receiver and
Secondary of the Induetion (foil.  The connection
hetween the A and B lines closes the battery
cirenit through the coils of the Relay, Single
Vertical (‘oil, in the local circuit of wlich is
placed in serics the Calling Lamp and 30-ohms
coil of the Dilot Relay. The latter is actuated,
and the lower contuct is closed, joining up in
parallel the Pilot Lamp and the 250-ohms coil of
the Pilot Relay (Type 37) on the battery. The
closing of the upper contact of the latter short
circuits the 30-ohms coil by the - 38-ohm coil,
and the Calling Lamp receives practically the full
pressure of the battery and lights up il it has not
already done so. Relay E, 1,000 ohms 4+ 1,000
ohms, 1s substituted for the Pilot Lamp at night
time by the movement of the Switch, a Trembler
Bell being fitted in the local cireuit to give an
audible signal.
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Plate 62—cons

The insertion of a peg in the Line Switch-
spring breaks the circait through the Relay, Single
Vertical Coil, and the lamps ave extinguished.

[Mig. 2.-~Connections ol Subscriber’s Clreuit
on Loeal Switch  Sections, 200 Line C.B.S.
{Perianent Current ( umemd) Liondon.

The ‘ln.mnement is siwilar to that described
under Fig. 1, the onlv differences being the use
ol S-point | Swltuhspungb instead of 5- pmnt and
the omission of the Night Relay —the Bell being
connected dirvect to the Battery with a 500-0hms

Resistance Block in series. The Calling Lamp
circnit is completed through the medium of the
upper springs of the 8- pmnt Switchspring ; when
a peg 1s inserted in the Switchspring, the circuits
of both the Ctalling Lawmp and the Line Relay are
therefore broken and the lamp extinguished.

The clearing arrangements on the Cord
Cireuits of these boards are en similar lines to
those described on page 1069 with, however,
differentially-wound Relays in place of the Indi.
cators, Tvpe 39. and fitted with clearing lamps in
their loesl cireuits.



PART III.-TRUNK CIRCUITS.

SECTION 1.

TRUNK CIRCUITS, TERMINAL
AND INTERMEDIATE.

1738
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Plate 68.

T.L. Diagram No. 1a.

TRUNK  ENCHANGE SYSTIM.

loxpravatory Diaagran or TrRUNK

CTROUITS,
. . . I
Fig. 1.—Minor lixchanges : e Switch
O +l]

. ) . .
Sections and - 93 Switchboards, Wall. See
Plate 66 for Cord Circuits.

Fig. 2.—Switch Sections ** (!’ (where Junction
circuits not multipled), Switch Sections “ D,” and
Switch Sections “ F.”  Switch Section D Cord

Sircuit, Plate 69; “ T Cord (ircuit, Plate 71.

Fig. 3.—Trunk and Junction Switchbeards,
Switch Sections “ C'” modified for lamp signals,
and Switch Seetions ¢ 1. 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 as shown, the Trunks are being

worked from the Ordinary Sections. Wiring
Diagram, Switch Section * I I L. No. 241a.

Fig. 4.- Skeleton diagran of a Trunk Cireuit ;
terminated on the left at a Minor Il\ﬂhzmge as in
Fig. 1, and on the right as in Iig. 3.

(Jallmn is effected] at both ends by Generator.
At the Minor Exchange, the alternafing currents
operate the Indicator N.P.C. through the trans-
former action ol 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 Relay R 7, and its
armature comes in contact with the lower stop.
The latter point is connected to Farth, as are also
the two lower contact springs of Relav R 5: the
armature of 1 7 and one spring of the armature
of R 5 ure teed together and connected to the
coils of R 5. When the armature of R 7 comes
in contact with the lower stop, & current flows
irom  the pesitive pole of the Z1-volt battery
through th wese contacts, the Cuils of R 5 and the
Dilot Tiel ay (see Fig. 3) to the negative pole. The
avnature of 10 s attracted. bringing in the
signalling lamp in parallel with R 5 which js
now locked, both being in series with the low
resistance Pilot Relay. The Pilot Lamp circuit is
from Farth on the Night Relay (Fig. 3), 2-way
Switch, Lamp, aud Filot Relay eontacts to the
negative pole. In the “Night” position of the
2-way Switch, the Night I\ola\ is thrown in serics
with the Tilot Ldl)\l) in the local eircuit of the
Night Relay are placed a Trembler Bell and a

tetardation C'nil, 400 ohms. The insertion of a
peg in the Swnchhpring extinguishes both lamps
by breaking the lower and long spring contacts ;
by the same means, the Time Check Key is
brought into circuit.

It will be seen from Fig. 3, that by removing
the plug from S | and inserting it in S 3 the
lamps at the Ordinary and Concentration Sections
become incandescent (through the inner spring of
S 1, which 1s connected to Earth, coming in
contact with the B spring). The removal of the
plug from S 4 and its insertion in S 2 extinguishes
the lumps ; the Trunk line is then terminated on
the Concentration Section.



Plate 64.
T.L. Diagram No. 151a.

Trunk Systhm, MiNorR EXCHANGES ;
Exrravarory Dracram  oF TRUNK
CIRCUIT WITH AN INTERMEDIATE
OFFICE.

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; gencrator ringing between
the two pass round the loop at the Intermediate
Office differentially through the coils of Relay E 1,
100 ohms -+ 100 ohms, each coil of which is
shunted by 200 ohms non-inductive resistance.

Either Terminal Office calls the Intermediate
by applying an earthed 24-volt battery to the
A line, leaving the BB line disconnected; the
resulting current flows through one coil of Relay
15 1, 100 ohms - 100 okms, actuating its arma-
ture and thereby closing the circuit of the 20-cell
battery through the coil of Indicator, Type 34,
1,000 ohms. Two rings should be given from the
Up Station, and three rings from the Down.

When a peg is inserted in either of the Switch-
springs, 10-point, at the Intermediate Office
and conversation taking place between either of
the Terminal Offices and the Intermediate, the
10 cell 4 10 cell centre-carthed hattery is aute-
matically conneeted up to the disengaged section
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of the line through the coils of Relay E 1,
200 olms + 200 ohms, thus forming a complete
Trunk Circuit of that section.

To ascertain whether the Trunk Circuit is
engaged, the Key, Type H 3, at the Intermediate
Office, should be pressed, thereby connecting the
Indicator, Type 34, across the lines. If the line
be disengaged, the “eyeball” of the Indicator
will show.

Intermediate connections on Switeh Sections
D and “F 7 are shown on Plate 65,



Plate 65.

T.T.. Diagram No. 611,

TruNk TaNe Swircit SecrioNs “ D7
AND 1075 [OXPLANATORY  DIAGRAM OF
AN IstermEpnate Truxx Circurr.

The Terminal Ollic 9\ are called by Generator
round the loop. Relay 1% 1 s differential to currents
circulating round the loop 3 each of its coils is
shunted by 200 ()lm“ non-induetive  resistance
to minimise the risk of false calls on leaky lines.

Bither Terminal Ofiice calls the Intermediate
by applying an earthed 24-volt battery to the
‘A line, and leaving the B line disconnected, the
resulting current flows throt ugh one coil of I\elﬂ\'
R 1and actuates its armatire.  The latter eloses
tiie circuits of the Visoal [udicators Vyand Vi
Two rings should be given from the Up Station
and three from the Down.

To ascertain whether the Trunk Circuit is
engaged, a spare peg should he inserted in the
%witchsplinn S 1. If the Telephone Exchange
Galvanometer in the cords shows a deflection, it
indicates thut the line Is disengaged.

When a peg is inserted in the Switchspring
S2o0r 83, Relay R 3 or R4 is actuated and the
10 cell + i0 cell centre-earthed batter v is applied
to the disengaged section of the line through
Relay R 2, thus forming a complete Trunk
civeuit of that section.
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The small figure at the right bottom corner
shows the relative positions of Switchsprings
N1, S 2 and S 3, with the corresponding
Visual Indicators, on the Transfer Strips. If one
Intermediate circuit is connected to a section,
Transfer Switclisprings 8. 9, and 10 will he
utilised ; if two circuits, Switchsprings 5, 6, 7.
8, 9, and 10.
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Plate 66.
T.L. Diagram No. 150a.

TruNk  System, MiNxor KEXCHANGES;
Ixpoanatory  DiagraM  orF  CorD
~ 541
CircurTs oN ° i—

45
3 -+ 10
AND Oid SWITCHBOARDS, WALL.

Wirixg Diacrays,

0
> SwiTcH SECTIONS

!

S0 No 25ty 2 10
T.I. 253s. Apraratvs Scnepures, Circvrar E. 11.

The upper portion of the diagram represents
in skeleton form the circuit of the ordinary Cords,
.., those to be used in connecting subscribers’
lines together. When a subscriber hangs up his
Receiver, he connects his A line to Iarth; the
clearing signal is received on the corresponding
Indicator, Type 59, through the A Coil, the third
point of the peg, and the socket of the Switch-
spring, which is connected to the negative pole of
the battery.

The lower portion of the diagram shows the
circuit of the Clords for connecting Trunk to
Trunk. A clearing signal is sent automatically
round the loop and through both Coils of the
Indicator, Type 39, by the withdrawal of the
peg at the distant station.

Ringing Circuits, Key, Type 407 :—

No. 1 (T.K. X) depressed. Generator on
loop. To call on ordinary Trunk.

No. 2 (T.K. Int.) depressed. 24 volts on A
line and FEarth. To call Intermediate
Trunk Staticn, see Plates 64 and 65.
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Plate 67.
T.L. Diagram No. 278a.

Mixor ExcHaxar CoNVERsION ; Diagram
or Circuits oN WALLBOARDS, HINGED,
35" x 28", coxveErrep TO C.B.S
Worrkixag. Diacran E.C. 617 MODIFIED

Fig. 1.—Connecticns of Subscribers’ Lines.
When a subscriber raises his Receiver the calling

signal 1s automatically indicated on the corre-
sponding Indicator, Type 34. A clearing signal
is received, when the Receiver is replaced, on the
Relay T, \on -polarisce, 500 ohms 4 500 ohms,
connected across the Cords. Both currents aie
supplied by the Main Signalling Battery, which
cousists of the two lefi-hand sets of 10 cells
shown in the diagram. in)smibels are called by
Generator on the A line and Farth.  See Plate 68
for C'ord Clircuits.

Fig. 2.—Connections of Trunk Circuit. Ordi-
nary Trunks are called by pressing the Key,
Type H 3, Oval, marked “D,” and turning the
generator handle ; Intermediate Trunk Offices by
pressing the Key marked <“(*.” Tn the latter case.
the negative pole of the 10-cell P.C\. Batterv is
connected to the A line, aud the B line discon-
nected. See Plates 64 and 65, Intermediate Trunk
Cireuit connections.

Fig 3 —-Connections of Junction Clircuit to
N.T. Company’s Exchange. Calling is effected
by Generator which is eounected to the lines by
pressing the Key H 3, Oval, marked “ B An
automatic clearing signal is sent from the 20-cell
battery through the Bru]ﬁmvf Coil to the lines 1n

parallel by w11hdmwm o the peg [rom the Switch-
spring.

For the position of the apparatus on the Board
and Schedule, see T.L. Diagram No. 279a.
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Plate 68.

I.I.. Diagram No. 278a.

Mivor ExcuaNctE CONVERSION ; DIAGRAM

of Corp CIRCUITS ON WAILBOARDS,

Hingep, 35" x 28", CONVERTED Te

C.B.S. Wonmxu. DIAGH;\M E.C. 617
MODIFIED.

The Indicator, N.P.. 1,000 ohms, *“e,” and
Relays, I, Non-polarised, 500 -+ 500 ohms, ‘£
and ‘g, are aasociated with the Trunk Cords,
the Indicator *e” being fitted in the local circuit
of Relay “f.” The two A cords and the two
B cords of the puir of pegs are connected to each
other through the two Condensers, m.c., 2 m.f.
Relays “f” and ** ¢ are connected between the
A and B cords of the Black and Red peg
respectively.

A Relay, I, Non-polarised, 500 -- 500 ohms,
“h,” is teed across each pair of ordinary cords
{or subscribers’ clearing signals.  The two A
cords and the two I cords of these pegs are
cennected to each other through the Ringing Key
associated with the pair.

In conjunction with the Ringing Keys
belonging to the Pegs and Cords, the following
facilities for calling are provided by the wiring
of the Plug Rmm*m Keys :—

Y.P. pxe.ssed. tenerator on B line and 1farth.
To call Party Line Y subscribers. See
Plates 57 and 58.

TER. pressed. Generator on A line and Farth.
"To call Party Line Xand Ordinary subscribers.

TK.X. pressed. Cenerator on the loop. 'To
call oa Trunk.

For the position of the apparatus on the Board

and Schedule, see T.1. Diagram No. 279a.
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Plate 69.
T.L. Diagram No. (0.

Trunk Lixe Swrtcn Secrioy “D 7
IExprLanaTory Disgram or CorbD
Crreurr.,

WiriNé DiscraM, Drawixe No. 1367 ; ApparsTus
Scuepvre, CircvLar E 11,

(learing signals are received on the Self-
Restoring Indicator and Telephone Exchange
Galvanometer, whicli are permanently teed in
series across the cords. See Plate 63 for battery
connections at Trunk ends.

Trunk Key U 14 (Black) provides for generator
ringing on the Black Peg, aind in the speaking
position connects the battery to the restoring coil
of the Self-Restoring Indicator, as well as the
operator’s set across the cords.

Junction Key U 7 (Red) provides for generator
ringing on the Red 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 being then disconnected.

Speaking, Transier and Battery Ringing Key,
U 11 (Black, Switching, Key on Wiring Diagram),
in addition to the forecromg, provides for battery
ringing in conjunction with the Black Peg on
the A line and Iarth, in order to call an Inter-
mediate Trunk Station (see Plate 65).

Coupling Key U 2 is fitted for concentration
purposes.



WIRE LINK

Y PO

S.R INDICATOR
TRUNK KEY. TYPE -------- -0y JUNCTION KEY. TYPE
Ul4 i O_—E (84
“"—v % y— —=
BLACK PEG n — RED PEG
RlN " o — DIS OR SPEAK RING
SPEAK 5 :
; : |
SPEAKING TRANSFER , Co— P
o] | [FRETRR | |
" L ) CALLW(RE Pl
- v v J ' ; 'WP: TPy p—- G
1 oo I Y * R =H
20 LEC = v % — ?—@---lllF- — ~ CALL WIRE
QR 12 BiC. —=— A — ; INDUCTION;COIL™Y y——
v . RING SPEAK e oy ;
222 : :
H 7
GENERATOR J;/%,,'__l ':
. = M —————— i R PSOF‘ERATORS POSNON RIGHT |
I oPERAT ORS POSTION ON LEFT T Rl ‘ T TONEXT I
! R | il :‘_ POSITION |
i v vy + i1 COUPLING KEY, 4 |
| 1 P ONE PER
! K, COUPLING KEY. ' g i (OPERATOR) TYPE Ug Ky \COUPUNG KEY. |
! - S3 | e — 5 ) R
[T - e !
i

- TONEXT POs? | |

e s i - ——

Plate 69.



187



I8

Plate 70.

1.1, Diagram No. 251

Switct Seertons “D 7 Narioxan Tene-
PHONE  JUNCTTON AM) Service  Cip-
CUITS WIHEN CALLING [NXDICATORS ARE
REQUIRED.

The Switchsprings, 3-point, Strip No. 11,
shown on  E.-in-C's Drawing 1,367 (wirlng
diagram of Scetion Trunk Switch < D7) will Tie
replaced by Switchspring Indicators 112, asin the
diagram, when calling mdicators are required.
N refers to the number.of working circuits.

An automatic clearing sign: @ is sent to the
Company’s Iixchange by wnlulm“mg the peg from
the Switchspring, the current passing through the
coils of the bmlclmpnng Indicator dlﬂ“elentm]]\
and along both lines in parallel. Calling is
effected by Generator.
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Plate 71.

T.1.. Diagram No. 248a.

TruNk Laxe Swirctn Sperion “F 7
Exrraxarory Dragray or Corp
C'rreurr.

Wiixe Diagrav T.L. 2598 ;0 Avearaies SCHEDULY,
Cireriar 19 11,

This Section is practically a “ D’ Section
with the Cord Circuits modified so that an
operator may use the pegs for connecting Trunk
Circuits terminating on the “ I’ Section to Sub-
scribers’ Circuits on an adjacent local Section.
See Plate 61.  For this purpose a Relay H 1.
1,000 + 1,000 ohms, is connected to the third
point of the Red Peg, so that when the Peg is
inserted in_a Switchspring 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 point of which
is joined the negative pole of the 20-cell battery.
The Indicator, Type 39, is thus counected across
the cords; when the local subseriber hangs up
his receiver, thereby connecting his A lne to
Farth, a clearing signal is received on the
Indicator.

The functionsof the various keysare explained
on page 180, Switch Seetion ¢ D.”
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Additional ringing facilities are provided by
the Key, Type 407, as follows :—

1.K. depressed. Generator on Loop. Trunk

ringing.
X depressed. Hand Generator on loop.
Sub X.P. depressed. Alterations on A line,
B line to Earth. To call X Party Line and
ordinary subscribers, see Plates 57 and 58.

Y.P. depressed.  Alterations on B line. A line
to Farth. Tocall Y Party Line subscribers,
see Plates 57 and 58,

TER. depressed.  Alterations on A line, I3 line

disconnected.

When a Power Generator is not fitted, the
Key U 12 will not he required; the connections
made by the contacts at A =<hould then be made
direct.

The Power Generator and Transformer T 2
are common to the Exchange ; Generator, Bracket.
3 terminals, and Transformer T 1, one of each
per Section.  Key, Type 1712 (1 per Section), to
he mounted on Intermediate Panel.

The Condensers, 2 m.{., in the Cords are fitted
in s with Condensers, Seetion, Trunk Switeh,

2
20, lj T

in-(s Deawing, No. 1475,
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Plate 71A.

T.L. Diagram No. 421.

Layr Sigyvarning Truvk LiNg Swrrcen
SEcTION.  ISXPLANATORY DIAGRAM OF
Corp Crretir.

The functions of the various keys are similar
to those described on page 180.

Relay R is the equivalent of the Telephone
Lxchange Galvanometer on the older sections,
and 1s operated by battery from the distant Trunk
Exchange when the peg is withdrawn from the
Switchspring. In its local circuit is connected
Lanmp I. the earth connecction for which is made
through Relay R;. In the local circuit of R,
Lamp I, is joined up so as to be lighted when
either relay R or relay Ry is operated. Relay I}
remains locked until the operator short-circuits 1t
by turning the Key K into the speaking position.

Relay Ry is not operated when Trunk is
connected to Trunk, and in these circumstances
Relays Ry and R, and Lamp L; ave not in cireuit,
and the condenscrs are short-circuited. When
the red peg is inserted in a Junction Switchspring
R, is energised, and its armatures connect Iz in
series across the cords with IRy joined between the
centre point of thecoils of the Jatter and earth.
Ry is for the purpose of indicating a magncto
clearing signal on the loop, and I, a clearing
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signal from o (“B. subscriber; the latter is
energised by a current transmitted along both
lines of the Junction in parallel and passing
differentially through R;

Relay R; provides an engaged test on multiplied
junctions and transfer circuits, Lamp l; in its
local circuit being additional to the ordinary
“click” test. When key K, is thrown into the
speaking position R; also acts as a supervisory
relay in place of ;.

The operator’s telephone set is wired {or
common battery working, with, however, a 150
ohms receiver to raise the impedance of the
receiving apparatus when the operator is listening-
in on the line, and a 4 m.f. condenser in the
primary circuit, instewl of 2 m.f., to increase the
volume of speech.

A more recent arrangement provides for the
connection of Relay Ry across the cords on Junction
Circuits not only when Keyyis normal but also
when thrown into the speaking position, in order
that Relay IR, may he kept in ecireuit in both
positions of the key. A Coil, Bridging, (00
obms + 600 ohms. takes the place of Relay R;,
and Test Lamp Ly is dizpensed with.
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SECTION 2.

CALL OFFICES ON TRUNK
SWITCH SECTIONS.
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Plate 72.
Diagram T.L. No. 276.

Canr OFFICE SWITCH, CONNECTED TO
Truxk Swrrci Secrioxn “D.”
Frg. 1.—Coxnrcrions ror ONe TELEPHONE.
ArPARATUS SCHEDULE.
Counter.

Wallbourd, 157" x 1477,

Bell, Magneto, 100 ohms.

Bell, Trembler, Circular, 25 ohms.

Switch, G-terminal, 2-position.

The apparatus should be requisitioned sepa-
rately, and mounted on the Wallboard locally.

Cabinel.

Telephone No. 21.

Arm, Bell Receiver )

Receiver, Dell }Second Receiver.

Cord, Flexible, No. 222

Battery, Leclanché, Combination, 1-cell.

Normally, the Combined Battery is applied to
the Exchange Lines through the Magneto Bell,
and the current holds up the shutter of an
Indicator, Polarised, No. 2, fitted on the Trunk
Switch Section.  To call the Iixchange the
attendant turns the Switch to the other position
and lifts the Receiver. This disconnects the
Battery and causes the shutter of the Indicator
to fall forward. When the Receiver is restored
to the rest the P.C. Battery is automatically
reconnected to the Iixchange Tines, furnishing
a (learing Signal to the Kxchange, and at the
same time a current flows from the Speaking
Battery through the Trembler Bell on the Wall-
board. The bell will continue to ring until the
Switch is restored to the normal position,
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(Malls are received on the Magneto Bell from
(enerator currents applied at the Iixchange.

Fre. 2—Coxxeerions vor Two TRLEPHONES.

Arearatos Senepure.
Clounter.

Wallboarl to Diagram T.I.. 276, Iig. 2. The
deseription includes the Wallboard (24”7 x 167,
wired, and fitted with the {ollowing items :—-

Telephone No. 21.
Bell, Magneto, 100 ohms.
Bell, Trewnbler, Cireular, 25 olhs.
Switeh, G-terminal, 2-position.
Battery. Leclancehé, Cfombination, 4-cell,
(‘abinet.

Telephone No. 21.

Arm, Bell Receiver

Receiver, Bell }fm' Second Receiver,

(lord, Flexible, No. 222

Battery, T.eclanché, Agglomerate, 6-block,
2-cell.

The electrical arrangement is on the same
lines as Tig. 1, hut in this case the ("all Office
attendant is provided with a Telephone for the
purpose of passing particulars of calls to the
Iixchange. The (learing Signal from the Cfabinet
Telephone when the Receiver is hung up is
recelved only upon the Trembler Bell on the
Wallboard at the Counter, the Clearing Sianal fo
the Exehange heing given when the Switch is
restored fo the normal position.  The Counter
Telephone is joined up so as to cnable the
attendant {o call the Exchange, and, when the
Switch is turned to the reverse position to extend
the (abinet Telephone to the lixchange. the
attendant can “listen in” on the civenit, if
necessary, in order to assist the caller in case of
difficulty arising.

w o BFOKT. P
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Plate 73.
"I"L. Diagram No. 239a.

CouNrteEr COMMUNTCATION SWITCH FOR
TruNk AND LoCAL SERVICE.

AvrpARATUS SCHEDUIE.

Counter.

Wallboard to Diagram T.L. 2391.  The descrip-
tion includes the Wallboard (24’ x 16”"), wired,
and fitted with the following apparatus :(—

Telephone No. 21.
Switch, 6-terminal, 2-position.
Bell, Magneto, 100 ohms.

Bell, Trembler, Circular, 25 ohms.
Battery, Leclanché, Combination, 4-cell.

Cabinet.

Telephone No. 21.

Arm, Bell Receiver

Receiver, Bell }for extra Receiver.

Cord, Flexible, No. 222

Box, Coin Collecting, Complete (when required).

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

The Cabinet is normally throngh to the
Exchange. For a 'I'runk Call the Counter clerk
obtains the attention of the Iixchange by lifting
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the Receiver, and passes particulars of the call.
Whlhen the call matures the Trunk operator calls
the Counter. The Counter clerk 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 Receiver. 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
the Switch Section on the (‘learing Indicator in
the Cord Cireuit.

To complete the Clein C'ollecting Box Cireuit
an internal connection in the (fabinet Telephone
must be made by means of a piece of covered
wire; one end to be fixed to the lower left screw
(Primary) of the Induction Coil, and the other
clamped below the Jower contact of the Press
Button.

The small figure shows the corresponding
connections of Switches. 6-terminal, 2-position,
and 7-terminal, 2-position.
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Plate 74.
Diagram T.L. No. 218.

Counter  COMMUNICATION SWITCH FOR
Posr  Owrrror P.C. Axp  NaTIONAL
Tenkrnove Comrany’s  MAGNETO
Sysremg, wrrnr oy CoLneering Box
ror Locan (ATLs.

APPARATUS SCHEDULE.
Counter.

Wallboard to Diagram 1.L. 218.  The descrip-
tion includes the Wallboard (24’ X 16'), wired.
and fitted with the following apparatus :——

Bell, Trembler, Clircular, 25 ohms.
(fase, Switch and Indieator, 34".
(oil, Resistance, Various, 100 ohims.
2 Condensers, m.c., 2 m.{.

Indicator, Non-polarised, 1,000 ohms,

UL

<

Switchspring, H-point and S-point, 1 ? J,

D

Telephone No. 21.
Battery, Leclanché, No. 1 C.7Z., 4-cell (P.C1.).
7 " 5 Agglomerate, 6-block, 2-cell
(Speaking).

2 Pairs, Pegs, No. 201 (Red or Black) with
cord, 16”7,

eabiiiet.

Telephone No. 21,
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Arm, Bell Receiver

Receiver, Bell }for Second Receiver

(‘ord, Flexible, No. 222

Bell, Magneto, 100 ohms.

Generator, Bracket, 3-termiinal.

Battery, Leclanchié Combination, 4-cell.

The Coin Collecting Box will be supplied and
maintaincd by the Company. When a Box is:
fitted, an additional internal connection must be
made in the Cabinet Telephone by means of a
piece of covered wire, one end of which should be
fixed o the lower left screw of the Induction Coil,
and the other claped below the lower contact of
the Press Dutton.

The Counter clerk will call the P.O. Iixchauge
by simply inserting the connecting peg in the
Fxchange Switchspring which causes the shutter
ol the lndlmtcn, Polarised, No. 2, at the Trunk
Switeh Section to full. 1 a Vibrating Signal is
required, owing to the inattention of the Switch
vperator, this may he sent by repeated insertion
and withdrawal of the peg.

The restoration of the Receiver to the rest on
the Telephone in the Cabinet will send a Clearing
Signal to the IMO. lixchange. When the caller
rises [rom the seat the Bell on the Counter Switeh
will continue to ring until the Cabinet connection
has been severed.

The attention of the C'ompany’s Iixchange will
be gained direct. by the caller turning the haudle
of the Generator fitted in the ( abmet and  a
Clearing Signal should be sent in a similar
manner.

The connections are arranged to disccnnect 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 (L B.S. No. 147,

Carn Ovrrex Switct vor T'RUNK AND
[LOCAL SERVICE, INCLUDING NATIONAL
TeErErHoNE CoMPANY'S.

The diagram shows the Circuit terminated on
a Section, Local Switch, 50 or 80 Line. On
combined Trunk and Local Switch Sections, the
N.T. Co’s Circuit is terminated on a H-point
Switchspring with an Indicator, N.P.C.; for the
receipt ol calls in the same way as an ordinary
Junction circuit.

APPARATUS SCHEDUL L.
Counter.

Wallboard to Diagram (.B.S. 147. The de-
scription includes the Wallboard, 217" x 16",
wired, and fitted with the following apparatus -

"l'elephone No. 21.
Bell, Magneto, 100 olums.
Bell, Trembler, Circular, 25 chms.
Switch, @-terminal, 2-position.
Battery, Leclanché, Agglomerate, G-Dhluck,

2-cell.
C'abinet.

Telephone No, 21,
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Arm, Bell Receiver _ _

Lecciver, Bell }[or Second Receiver.

Cord, Flexible, No. 222

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

Box, Coin Collecting, (‘omplete (when required).

When a Coin Collecting Box is fitted, the
additional internal connection of the Telephone
should be made by means of a piece of coveredl
wire. See page 201.

With the Switch in position 2, the Counter
clerk is enabled to ““listen-in,” and to assist the
caller to secure connection if necessary. In this
position also, the Trembler Bell will ring when
the caller has replaced the Recciver on the rest ;
at the same time a Clearing Signal is sent to the
lixchange.
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Plate 76.
Diagram C.B.S. No. 148.

Carr. Ormcr Swirensoann  ror ONk
Creocrr ro o Poste Orvicr KXcnaNar
ANXD Oxg Cireurt 1o NatiovaL TELE-
PHONE ClOMPANY'S FOXCHANGE.

AVPPARATUS SCHEDULE.

Wallbourd to Dingram (BN 118, The de-
seription includes  the Wallboard, 16" % 107,
wired, and fitted with the following apparatus :--

Case, Switeh and Indicator, 3577,
Tundicator, N.D., 1,000 ohws, f)

v

Coil, Bridging, 120 ohms.

-

Switchspring, 8-point, 5
. 150

(oil, Inductivn, R

Bell, Trembler, Circular, 25 ohms.
Suspender for Micro Telephone.
4 Plates, Connection, I'rembler Bell.
Telephone No. 28 (with hook).
2 Pairs, Pegs, No. 201 (Black or Red), with
Cord 16"
Battery, TLeclanché, Agglomerate, 6-block,
2-cell. :

Cabinet.

Telephone No. 13, See Plate 92.
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Receiver, Wateh, “D,” Clomplete.
2 Cells, 2-block, Agglomerate, Complete.

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

Jommunication with the N. T. Co.’s Exchange
is normally obtained direct from the Cabinet,
without necessitating switching at the Counter
Switchboard, by means of the Generator fitted
in the Telephone. When it is desired to use the
(Yabinet Set for communication with the Post
Office Fixchange, the Call Office attendant connects
the Switchsprings marked “ P.O. Iix.” and “(faln-
net ”’ respectively by means of a pair of pegs and
cords. When this latter condition obtains, and
the (fabinet Telephone Receiver is restored to the
rest on conclusion of a conversation, an indepen-
dent Clearing Signal 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 (learing Signal to the Post Office Exchange.

The Post Office Fxchange is called auntomati-
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
Switchspring so as to give the necessary “loop.”
The connections of the circuit at the Fxchange
are similar to those shown in Plate 75,

u A8U37, 3]
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Plate 77.
Diagram T.L. 536.

Switcisoarn, MagNero (Cann OFFICE) :
For Owmxisus Circurr (ALL OrFICE
witi - rrod ONE 1o Eieur  Sug-
scrisers (Maaxero Workine).

NPPARNIUS  SCHEDULL,

F o mwitehiboard, Magneto, (all Offices, Jz) The

title includes the following items :—
1 Indicator, N.P.C", 500 + 500 olms, ”, 6.
5

1 Cover for Bell, Magneto, 1,000 ohms, for
Wall Telephones.

1 Bell, Magneto, 1,000 ohwms, for Wali
Telephounes.

2 Bell Domes 23"

2 Pillars, with Heads for Bell, Magneto,
'1,000 ohms, for Wuall Telephones.

- T
1 Switchspring, -peint, . (¢

1 Key, Type H 3, Oval, j G,

1 Generator, DBracket, Unmouuted.
1 Switehspring, S-point, with hrass socket.
150
L
1 Bell, Trembler, Clircular, 25 olins.
1 Switeli, Tumbler, 3 ampéres (bronzed).
L Suspender for Micro T'elephone.

1 Coil, Tnduction,
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4 Plates, (‘ord (‘onnection.

1. Strip, Cross (fonnection, 5 X 4.

| Plates, Conneetion, Trembler Dell.
1 Cavd Holder.

2 Pogs, Civenlar, Criple with Cords 1077,

Separate Iems.

1 Telephone, No. 28 (with hook).
Battery,  Leclanché,  Agglomeraie.  G-block,
2-cell.

These [ittings provide the necessary apparatus
[or working on | Tlead Office, I (fbinet, and
3 Subseribers.  When accommaodation is required
for 1 to 5 additional subscribers’ civeuits, the
following apparatus  should be requisitioned
separately and fitted locally :—

1 Indieator, N.T.C., 500 -1 500 oluns, 2, 67",
o)

1 G L I
I Switchspring, H-point, 5 (.

o)
.
- . 5 e
1 Rey, Type H 3, Oval, -, 67
R )

The hoard is wired for 10 lines when issued.
The Exchange Cireuit is joined up at the IHead
Oflice for Open Cireuit Magneto working.

D07






SECTION 3.

RECORD CALIL: JUNCTION AND
TRANSFER CIRCUITS.

209



210

Plate 78.

1.1, Diagram No. 268.

Expranarory Diacran or Recorp CarL
Juxcrion  Circvrrs,  axp TRANSFER
b
Crirevers srrweeEN TRUNK SECTIONS
AXD Rucorp Tapre TrRaNsFer Switen
SECTION.

For full wiring and fitiings ol ** Section, Record
F
) . , ,
Table I'ransfer, ]0.” see Diagram T.1.. 267

Iig. 1.-—Arrangemnent {or terminating Record

(lall 11111(,11()11 Clircuits on © ]\e( ord Table Transfer

Switch  Sections”  and  “Junction  Transfer
Sections.”

Normally, the baiteries at the P.O. aund the
National Telephone (‘ompany’s Toxelange oppose
each other. and there is no corrent on the lines.
A call 1s given at both ends when cither the peg
is raised at the P.O., or the peg inserted in the
Switchspring at the C'ompany’s end ; the operation
at either end cuts off the home battery and allows
the distant battery to send a current through
hoth Indicators, and along the lines in parallel.
(learing is also performed awtomatically, hut in
that casc the home Tattery sends the elearing
currcnt.

Fig. 2.—Arrangements for terminating R.C.J.
Clircuits on ’lJ unk S\\mh Sections.
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Plate 78 —cont.

The arrangement and methods of calling and
clearing arve similar to those shown in Fig. 1;
S-point  Switchsprings on the Trunk Switch
Sections, however, taking the place of the Pegs
and Contact Sockets on the Record Table Transler
and Junction Transfer Sections.

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

In the earlier boards two Coils, DBridging,
100 ohuus, were fitted in the position occupied by
the 1 Coil, Bridging, (00 + 600 ohms, in this
diagram.

Ing. 3.—Transfer Circuits between Truuk
Nections and  Record  Table Transfer Switch
Section.

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

Calling and Clearing Signals are thus seut
automatically by the insertion and the withdrawal
of the peg.




PART [V.—HOUSE TELEPHONES.

SECTION 1.
TWO TO TEN STATIONS;

INTERCOMMUNICATION,
NON-SECRIT.
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Plate 79.

T.L. Diagram No. 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, 1st January 1906.

Fig. 1.—Telephones in Pairs-—in lieu of a
speaking tube between two rooms only. 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, 2L’"; and 1 Battery,
2-cell Leclanché, 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.
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Plate TO—cont.

1 Coil, Inductor, 3-terminal.
Battery, Leclanché, No. 1, C.Z., 3-cell.

The diagram provides for a simple Telephone
Circuit connecting two stations. To call, the
operator at Station 1 depresses the Press Button,
thus causing the Bell at the distant station to
ring. The operator there repeats the signal by
the same process, and both operators complete the
speaking circuit by depressing the Keys on the
Micro Telephones.

Fig. 2.—Telephones between Central and
Sub-Stations—- i1 lieu of a number of speaking
tubes radiating from a central point.

APPARATTS SCHEDULE,

1 Telephone, No. 33 or No. 35. The descrip-
tion includes Hook for Micro Telephone ; Selector
Switch ; Bell, ‘[vembler ; Press Button (all mounted
on base); and Telephone, No. 30; e

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

n Telephones, No. 31 or No. 43; similar to
S-terminal instruments shown in Fig. 1.

1 Coil, Inductor, 3-terminal.

Battery, Leclanché, No. 1, (".Z., 4-cell.

n Boxes, Junction, House, 7 or 12-wire. A
Junction Box is used at each intermediate point ;
T-wire for S-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 depression of the Ringing
Kev at the station called, and the operators at hoth



stations are placed in speaking communication
immediately the contacts on the Micro Telephone
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 No. 1.
All ringing inwards from the out stations is ou
the common line H.L. (Home Line).

217
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Plate 80.
T.L. Diagram No. 231.

House TELEPHONE SYSTEM ;
INTERCOMMUNICATION, NON-SECRET.

Fia. 1.—ApparaTUS SCHEDULE.

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

n Telephones, No. 50 or No. 52.

1 Coil, Inductor, 3-terminal.

Battery, Leclanché, 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 1s in
immediate speaking communication. The selective
signalling lines are in the ringing circuits only,
the speaking being on the common leads.

Figs. 2 and 3.—These figures illustrates the
current circulation in the ringing and speaking
circuits. Tig. 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.
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SECTION 2.

FIVIE TO TWENTY STATIONS;
INTERCOMMUNICATION,
SECRET.
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Plate 81.
T.L. Diagram No. 232.

House TELEPHONE SysTEM. DIRECT
CarL, INTERCOMMUNICATION (SECRET).

1. 1.—APPARATUS SCHEBDULE.

n Telephones, No. 39, No. 41, No. 43, or
No. 45. e 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, Leclanché, No. 1, C.Z., 3-cell.
One used at each point for speaking.

Battery, Leclanché, No. 1, C.Z., 3-cell. Ringing
battery for whole system.

The diagram provides 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 speuking independently of any
other two stations; for instance, if 15 instruments
are installed, seven different conversations can be
carried on simultaneously.
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Plate 81—-ont.

The operator at the calling station turns the
Selector Switch to the number of the station
required and depresses the Ringing Key, at the
same time lifting the Recelver from the Auto-
Switch Hook ; 1f the Telephone at the station called
is 1n 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
Receiver 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 operators 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 con-
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.

Fig. 2.—Station 1 ringing Station 2. Switch
at 1 turned to Position 2 and Button pressed ; if
circuit engaged, Vibrator silent.

2

Fig. 3.--Station 1 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 Staticn
2 while the latter is engaged. The ringing
hattery is disconnected owing to the Receiver at
Station 2 being off the hook.
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Plate 82.
T.L. Diagram No. 232,

House TreLEPHONE SysTEM. DIrgcT
CaLL AxD DELTA INTERCOMMUNICATION
(SECRET).

ArpARATUS SCHEDUTE.

n Telephones, No. 39, No. 41, No. 43, No. 45,
or No. 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, Leclanché No. 1, C.Z., 3-cell
(Speaking, one for each point).

Battery, Leclanché, 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 the 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
inall respects to the Intercommunication apparatus,
with the exception that no Selector Switch or
Switch arm is provided. Circuits joined up in
this manner are referred to as ““ Delta.”
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ART V.—MISCELLANEOUS
TELEPHONES AND CIRCUITS.

SECTION 1.

MISCELLANEOUS TELEPHONES.
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Plate 83.

Micre TELEPIIONE.

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 over.the tinsel,
while the Receiver conductors are similarly bound
with copper strands.

1f facility for hanging up is required, Tele-
phone No. 28 (with loop) or Telephone No. 28
(with hook) should bhe requisitioned.
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MICRO TELEPHONE.

Y/ 4
{

i

Plate 88.
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Plate 84.

TasLe TrLEPHONE, WITH TREMBLER
Ber. “A.”

APPARATUS SCHEDULE.
Telephone No. 20.

The item includes Cord, Ilexible, No. 602 ;
Strip, Flexible Cord Connection, 6-terminal ; and
Telephone No. 28.

A working current of 25 milliamperes should
be allowed for the Bell.



Plate 84.
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Plate 85.

TABLE TELEPHONE, WITH MAGNETO BELL.

APPARATUS SCHEDULE.

Telephone No. 26.

The item includes Cord, Flexible, No. 402;
Strip, Flexible Cord Connection, 4-terminal ; and
Telephone No. 28.

This instrument was intended for use on Tele-
pbone 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 means
of two screws in the armature, against which the
hammer springs are set.



J
]

1

|

-=a,

]

1

v

= ~_ I

1R —o~f-._T1

= | B 1
ey -t 7

; [

—0] b

It

"N I

1

I .®||l -0 " |

5 6 1

I sp "_ H
] f
f\ -l |
[P

o' o

: . 1=l luy

[PY:31

Plate 85.

NS

REASY
77




Plate 86.

TasrLe TELEPHONE, wiTHOUT BELL ““ A.”

APPARATGS SCHEDULE.

Telephone No. 24.

The item includes Cord, Flexi ble No. 702 ;
Strip, Flexible Cord Connection, 7- termmal ; and
Telephone No. 28.

This Telephone is used on Extension Circuits,
(1.B.S. The connections shown are equivalent to
those which are obtainable with the P.0. Telephone
for Giranular Transmitter, “ C,” i.e., the signalling
apparatus joined to Terminals 1 and 5 is entirely
disconnected from the line leads when the Micro
Telephone is lifted. See Plates 47 and 49.
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Plate 87.
TaBLE TELEPHONE, W1TH (FENERATOR,
’

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 %ox, 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
Telepbone, including Battery Box. The Bracket
Battery Box will contain two Dry Cells “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 Ilexible 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
Case. The door of the Battery Box is fastened oy
Eleians of a lock similar to those used for Magneto

ells.

This set is similar to Telephone, Table, with
- Cenerater, “ B, the latter being modified for
C.B.S. working. See Plate 56.
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Plate 88.

Diagram T.L. No. 337.

CoxNEcTIONS OF TELEPHONE, TABLE,
P.B., Traxsmitteér TYPE.

APPARATUS SCHEDULE.

Telephone No. 4. The description includes
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, mounted ; 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 C.B. Table Set and Bell Set No. 1.
The arrangement is suitable for working into
C.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.
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Plate 89.

Post OrricE TELEPHONE FOR (GRANULAR
TraxsmiTTER, “ 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 Eeceu rer is in its rest, spring Bis 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 Receiver under the description “ Arm, Bell
Receiver.” This item, together with the Receiver
and Cord, Flexible, No. 222, should be requisitioned
separately when required. See also Plates 55
and 59.

It has been found advantageous 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, Inset, Ebonite,
Complete.’
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Plate 90.

Post OrricE TELEPHONE
rok GRANULAR Transmitrer, “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
T'ransmutter. A second fixed arm was provided
under the conditions detailed on page 242.
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Plate 91.

Post OrricE TELEPHONE FOR (GRANULAR
TraxsMiTTER (WITH Two LEVERS).

The diagram shows the internal connections
of the P.O. pattern Telephone with two movable
Switch arms and a Deckert Transmitter. The
primary circuit is closed by the right-hand Swiich
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.

ConnNEcTIONS OF TELEPHONE, WALL,
INTERMEDIATE, wiTH MAGNETO BELL AND
(AENERATOR.

APPARATUS SCHEDULE.

Telephone No. 13.  The description includes
Bell, Magneto, 1,000 ohms; Generator Bracket,
. . 25
3-terminal, unmounted ; Coil, Induction, 10;
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 exira
Terminals fitted and wiring re-arranged, is suit-
able for Intermediate working, and is capable of
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 ; Vibrat?r (250 ohms) ; Gene-
rator ; and Induction Coil, 150.

The description Telephone No. 34 includes
the Cord, Flexible, No. 410.

Two “ Clamps, connecting, for Watch 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 set.

The 3-contact Key on the Micro Telephone
must be depressed for both speaking and listening.

Calls are received on the gibrator, or “ Buzzer,”
which is in circuit when the 3-contact Key is in
the normal position.
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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 ]‘f),], Magneto Bell,

500 ohms; Generator, 500 ohms ; Condenser, 1 m.{f.,
and 2 dry cells, all of which are special to the
instrument.

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 the
lines, until the press keys on the Micro-Telephone
is operated. The battery is so placed that a
conversation can be carried on between a lineman
and a C.B. subscriber when the exchange battery
is disconnected.
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SECTION 2.
P.O. TELEPHONE WITH

MAGNETO BELL AND GENERATOR;
T.B.I. SWITCH.
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Plate 94.

P.O. TeverHONE, wiTH MAGNETO BELL
AND GENERATOR.

APPARATUS SCHEDULE.

Telephone No. 21.
Arm, Bell Receiver }

for Second Receiver,

eceiver, Bell, “D ” . .
Recetver, Bell, if required.

Cord, Flexible, No. 222
Bell, Magneto, 1,000 ohms.
(Generator, Bracket, 3-terminal.

Magneto calling apparatus is sometimes used
upon Coastguard and Public Office (Message)
Circuits. The apparatus may also be used ou
other Telephone circuits (except ixchange 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 bandle 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 18 liable to damage the gearing.

See also page 152.
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Plate 95.

TeLEPHONE BRIDGE INTERMEDIATE
SWITCH.

APPARATUS SCHEDULE,

Telephone No. 21.

Arm, Bell Receiver }for Second Receiver,

Receiver, Bell, “D” if required.

Cord, Flexible, No. 222
Relay, ¥, 100 ohms or 1,000 ohms, unmounted.
Switch, Bridge, Intermediate.

2 Bells, Trembler, with Indicators.

Coil, Resistance, Various (R).

If a Balancing Resistance R is not reequired,
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 line must 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 lineis ‘“ through.” In such
case the Telephone and left-hand Bell connection
on the Switch may be interchanged, so that the
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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 place
of R. A Bell, Magneto, would also take the place
of the left-hand Bell, Trembler, whilst the Generator
would be connected to I'erminals 5 and 7 of the
P.0O. Tclephone, as in the preceding Plate.



SECTION 3.

TELEGRAM CONCENTRATION
SWITCH ; SWITCHES AND KEYS
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Plate 96.
T.L. Diagram No. 190.

SwITCHBOARD, MAGNETO (CONCENTRA-
245
7

TION), For TEeLEGrRAPH CIRCUITS

WORKED BY TELEPHONE.

APPARATUS SCHEDULE,

Switchboard, Magneto, (Concentration), 2 —1- 5.
The description includes the Board, wired, and
fitted with the following items :—

)
1 Indicator, N.P.C., 500 <+ 500 ohms, ‘5’ 6.
5

Y

1 Switchspring, 5-point 6"

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, 3 terminals, Circular, 25 ohins.
1 Switch, Tumbler, 3 ampéres (bronzed).

4 Plates, Cord Connection.

1 Coil, Induction, 110.

1 Suspender for Micro Telephone.

3 Plates, Trembler Bell Connection.
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Plate 96—ceni.

SEPARATE ITEMS.

1 Telephone No. 28 (with hook).

1 Battery, Leclanché, Agglomerate, 6-block,
2-cell, No. 1, and the second operator’s Complete
Telephone Set as shown.

The dotted connections show the wiring that
must be done locally.

If a circuit is associated with a local Switch
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 mnner “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. :
E —l;_5 74:*_,7, and ¢ jllé , the dimensions
¢ 11 21
being similar to those of Switchboards, Magneto,
(C.B.8.), shewn in Plate 53. The sizes indicate
wiring for 2 Telephone Sets and 5 line circuits,
4 Telephene Sets and 7 line circuits, and 7 Tele-
phone Sets and 14-line circuits respectively,
including in each case the Switchbeard Telephene
ag a Telephone Set. "The term ‘‘lige circuits”
includes the Switch Section ecircuit. On the
larger boards a Switch Telephone Connector is
fitted, and a Breastplate Transmitter 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"/, by means of which the
connections between the sets and line circuits
are made.

For a full description of the various arrange-
ments and methods of operating, sec Circular
Telephones (100), Monthly List, September. 1905.
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Plate 97.

MISCELLANEOUS SWIiTCHES.

The diagram shows the connections of the
Switches in the variou$ positions of the switch
lever.



CONNECTIONS IN POSITIONS

NAME OR TITLE USt SIZE
Ne [ [ 3 1 4
SWITCH 5 TERMINAL 4 POSITION  TESTING STATIONS Sk
ON PARIS TELEPHONE
UNE
"
- 7 2 A CALL OFFICE 66 4
TELEPHONES
) -~ 3 BRIDGE INTER: om29 5%
“ 8 3 BRIDGE INTER 5%
. (OLD PATTERN) ‘
En-C | CONNECTIONS IN FOSITIONS
NAME OR TITLE usE DRAWING T SIZE
O ! 2 13 1 4
SWITGH 9 TERMINAL 2 POSITION 810 4
- o w2 excrance nTer | I 16 5%
(OLO PATTERN)
“
s e 2 excuance ntee | 129 5%
. A . 5w DAY AND NIBHT 436%4 98|

Plate 97.
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‘Plate 98.

T.1.. Diagram No. 53p.

Types or Uniox KEys.

The Ebonite Barrel moves forward and presses
against the Contact Springs when the key-handle
is pushed back, and wice versd. The diagrams
provide for the Keys 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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PART VI-—-TABLES.

SECTION 1.

OPERATING CURRENTS
OF INDICATORS, RELAYS, &c.
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OPERATING PARTICULARS OF SOME OF THE TELEPHON
Inpicators, Riravs, &c., v Commony Usk.

Title. I Resistance.
Indicators :—
Type 34 - - 1.000w
, 54D - - 500w
, S4B - - 3000
. 39 -
L 41B - - 100w 4 100w |
“ 6A - - B3m (H0w with
I 500w shunt).
224 - - 600w + 45w

Self-restoring - 1 LO00w 4 450w

Switchspring, Type 1,000w
H 1.

Switchspring, Type ! 500w 4 500w
H 2. !

Polarised No. 2 - 1,0000
Non-polarised - 100w
" - 1,000w
C. - 500w+ 500w

Galvanometer,  Tele-
phone Kxchange.
Relays :—

500w 4 H00w

11 . Mo 4+ 50w

. - - - 100w 4+ 100w
. - - 200w + 200w
. - - - 500w + 5000
. - - 1L,0000+41,000w
.- - - 14,0000

I 2 - - 500w 4 500w

Fooo . 100w

1.000¢

I"igures of Merit
in Milliamperes.

75
9
12

- 1.1»()(1,.,+1,uo()w‘ 10 (through 1 coil).

15 (coils in series).
20

75 (line coil).
40 (restoring coil).
5 (line coil),

- 20 (vestoring coil).
8

8 (coils in series).
3 (holds
up).
11-5
b)
G (coils in series).
3

shutter

kAl "

12

9 "

6 1 3

+ ) n

3 »
15

- 3 (coils in series).

6
W



H1 - -

H 3 .
H 4 - .
I polarised
I non-polarised

SR
|

1

|
\
|
J

Sw + bw
100w + 100w
500w 4+ 500w

1,000w+1,000w
1,800w+3,000w

60w
3w
500w 4+ 500w

. 500w 4+ 500w

30 (coils in series).
9

4 k3]
4.' kRl "
Vo, I
5 tAl "
(1,800w coil),
0 (3,000
platinoid
ing).
12
38

2
2
3
2

coil

wind-

2 (coils in serics).

2 ” b
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UPERATING PARHCULARS OF SOME OF THE TELEPHONE Iwmmm , &g —cont.

Title.

Relay :—

I\’p(, 1015 -
111c -
118aG -
118A® -

107¢ -

108D -

o 122AB -
122E -
20018 -

Moters :—
Type A -
. bB- -

., BC -

Relays G 100A
and & 101A.

Resistance.

60w

30w
0-4Hw
12° 5w

200w 4+ 200w

12,0000 427w
350w
83 Hw
200w 4 200w
500w + 40w
025w

500w

200w 4+ 200w

Opentmu
Current in
Milliamperes.

20
73
80
15
22 (Tnner
’ winding).
’ 20 (Outer |
winding).
{15 (12,0000
coil).
} 27 (27w coil)
]

1

N~
=

N~

o
1-1 amperc

40 milliamperes

18 milliampéres :

Releasing
Current in |
Milliampeéres.!

(RN }

N {

37
I amperc
(will not
operate).
37 milli-
amps. (will
not operate).
35

emarks.

Line Relay C.B.
Cut-off Relay C.B.
Pilot

Cord Ln(,mt\ ( H. Ex.

- Tripping Relay machine ringing. |

Je. circunits, C.B.

. ”
Private Branch Ex. Swhds.,
Subscribers.

Effective Meter.

Ineffective Meter.

General  Eleetrie Coy.’s  Line
and.Supervisory Relays

C.B.



TI S OF 80 F ik TE N D &e.—cont.
OPERATING PARTICULARS soME oF TiE TeLEPHONE InDICATORS, & t

Operating
Title. . Resistance. Current in Time.
Milliampéres.

Remarks.

|

; ( Sts : . |
Heat Coils A (green) - 45w t0 55w | 500 15 to G0 sees. | Standard t.y‘pc'fm all tele-
Cg.= . - ' N X 11 phone circuits, and all :
" B (red) - 3'5wto4lw 500 i Less than 210 < teleor A i
’ ! sees elegraphcircuitsexcept |
; o { C.B. and A.B.C.
" Ai(blue) - ¢ 13w to 16w - 250 15 to GO secs. ) Standard type for C.B. |
” B'(biack) 285w to 31" Hw 170 * Less than 210 . and A.B.C. telegraph '
; sees. | cireuits.
,, A (black) | 25w 250 i 30 secs.
» A(ed) - 7T dwto8 dw 500 ¢ 15 to 60 secs.

i

[t is important that the same type of Heat Coil should be fitted on both wires of tclephone circuits.
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SECTION 2.

SWITCHBOARD CABLES.

n DROKT, Y
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[N
-¥
<

N
SwiTcuBoARD CABLES, e
\7

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 hereinalter 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 lay.

A 21-wire round cable to consist of 21 singles,
the differently coloured conductors as shown in
columin 1, or the differently coloured conductors
as shown in column 3, as may be demanded, laid
up in one core.

A 42-wire oval cable to consist of 21 pairs;
the differently coloured conductors as shown in
column 1 paired with white.

The cable to consist of three cores laid side by
side, each core formed of seven pairs as follows :—
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 inclusive in the third core.

A 63-wire oval cable 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 consist of three cores laid side by
side, arranged as follows :—pairs 1 to 11 inclusive
laid up in one core, and pairs 12 to 21 inclusive
in another core, and hetween 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 celumn 1, puired with white, and the
21 differently coloured conductors threaded with
red, as shown in column 3, paired with red.

The cable to.consist of all the pairs laid up in
one core in such a manner that 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 conductcrs,
threaded with red, as shown in coluran 3, to be
twisted together with a white conductor so as to
form the triplets. The triplets so formed. to be
laid up round a press board tape 1 inch by

02 inch, so as to form a single flat core.
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Table I.
DiaME1ER AND RES1sTANCE oF CloXDUCTORS.
i Diamcter. Maximum Resis-
Weight per Mile —— i ——peeme— o - tunce per Statute

Mile of Cable
at 60° I,

|
of Conductor.  Minimum. Maximum.
|

Lbs. Mils. . Mils. Standard ohms.
03 (93l 24y 9587
12} 274 284 | 7096

Nore.—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.



Table II.

FxTERNAL Diamnnsions or (‘ABLES.

For Cables containing 93 1h,
Gonductors.  (S.W.G. No. 23)

Type of Cable. -

FFor Cables containing 124 1b.
Conductors.

Maximum Maximum Maximum * Maximum  Maximum ' Maximum

Girth.

21-wire round - -

Width. Thickness.  Girth. Width, 'Thickness. '
| |
o j _ e
Tuches. Inches. Inches. | Inches. Inches. | Inches.
12-wire oval - - R 51§ B SR H{U Lduo [ 800 400 Y 20150
63-wire oval - - - 820 1 420 2-250) =900 500 1 20500
Si-wire oval - - 000 =550 2-500 J 1-000 *600) ,‘ 2850
63-wire flat - - - S e2a0 3200 3000 | — — | —
: Diameter. ! |
. ,,, T — ! — } — ! ——
i |
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Table III.

CoLour ScHEME OF SwiToHBOARD CABLES.

Pairs. Pairs.
Col. 1. | Col.2. ol. 3. Col. 4.

1 Blue - - White 22 Red Blue - - ' Hed.
2 Orange - - 23 Red Orange - - |,
3 Green - - " 24 Red Green - Sy,
4 Brown - - . 25 Red Brown -
5 Slate - - o 26 Red Slate - - “
6 Blue White - " 27 Red Blue White - = .,
7 Blue Orange - " 28 Red Blue Orange "
8 Blue Grecn - w 29 Red Blue Green -

9 Blue Prown - “ 30 Red Blue Brown -

16 Blue Slate - - . .. 31 Red Blue Slate -
11 Orange White - . 32 Red Orange White .,
12 Orange Green - . 33 Red Orange Green .
{3 Orange Brown - o 34 Red Orange Brewn, ..
14 Orange Slate - . 35 Red Orange Slate e
15 Green White - . 36 Red Green White | ..
16 Green Brewn -, 37 Red Green Brown |

17 Green Slate - ! 38 Red Green Slate - i 4
18 Brown White - | 39 Red Brown White | .
19 Brown Slate - 40 Red Brown Slate | ..
20 Slate White -, 41 Red Slate White- 1,
91 Red - - . lizned white - -

| :

Columns 1, 2, 3, and 4 make an S4-wire cable.
Columns 1, 2, and 3 make a 63-wire cable.

b )
Columns 1 and 2 make a 42-wire cable.
Column 1 or column 3 makes a 21-wire cable.




List oF TELEPHONES.

The following list gives the designations of
all Telephones stocked by the Department, and
includes also the titles under which the sets were
previously known. In addition each Instrument
has a “Mark” Number which designates the
exact details of its construction, and which does
not form part of the stock title.

0dd numbers have been allocated to Wall Tele-
phones and even numbers to Table Telephones.
The original titles have been retained on the
plates, but the new designations are quoted in the
letterpress for the purpose of identification.

Wall Telephones.
Title. Previous Title.

Telephone—

No. 1 - - | Telephone, Wall, C.1., complete.
No. 1 incomplete | Telephone. Wall, C.B.
No. 3 - - | Tclephone, Wall, with Magneto Bell,

complete.

Telephone, Wall, with Magncto Bell.

Telephone, Wall, with Magneto Bell,
Type 2, complete.

Telephone, Wall, wtth Magnetic Bell
Type 2.

Telephone, Wall. C.B., intermediate
with Generator, complete.

No. 5 incomplete = Telephone, Wall, C.B. intermediate

- with Generator.
No. 7 incomplete = Telephone, Wall, C.B, with Rotary

No. 3 incomplete
No. 3 - -

No. 3 incomplcte

No. 5 -

© Key.
No. 7 - - | Telephone, Wall, C.B., with Rotary
Key, complete.
No. 9 incomplete | Tclephone, Wall, C.B., party line.
No. 9 - - | Telephone, Wall, C.B., party line.
) complete.
No. Il incomplete ! Telephone, Wall, with Magneto Bell
and Generator,
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Title. "

Telephone—cont. !

No. 11 - -

No.

No.

No.

No.

No.

No.

™

.15 - -

.17
. 17 - -
.19
. 19 -
.21

. 21

No. 25

11 incomplete

11 - -

13 incomplete

.13 - -

. 13 incomplete

.13 - -

5 incomplete

5 incomplete

incomplete]

incomplete;
-
incomplete!
21 - .|
incomplete:

21 - -

* Telephone, Wall, with Magneto

Previous Title.

Bell
and Generator, complete.

Telephone, Wall, with Magneto Bell
and Generator, Type 2.

Telephione, Wall, with Magneto Bell
and Generator, 'I'vpe 2, complete.
Telephone, Wall,Intermediate, with

Magneto Bell and Generator.

Telephone, Wall, Intermediate, with
Magneto Bell and Generator, com-
plete.

Telephone, Wall, Intermediate, with
Magneto Bell and Generator, Type 2.

Telephone, Wall, lutermediate, with
Magneto Bell and Generator.
Type 2, complete.

Telephone, Wall, Intermediate, with
Magneto and Trembler Bells and
Generator.

Telephone, Wall, Intermediate, with
Magneto and Trembler Bells and
Generator. complete.

Telephone, Wall, Intermediate, with
Magneto and Trembler Bells and
Generator, Type 2.

Telephone, Wall, Intermediate, with
Magneto and Trembler Bells and
Generator, Type 2, complete.

Telephone, P.O., G.T.A

i Telephone, P.0., G.T.A., complete.

Telephone, P.O., G.1.B.

Telephone, P.O., G.T.B., complete.

Telephone, P.O., G.T.C.

Tclephone, P.O., G.T.C., complete.

Telephone, P.O., with Inset Trans-
mitter.

Telephone, P.O., with Insct Trans-
mitter, complete,

Telephone, P.O., with Magneto Bell.

Telephone, P.O., with Magneto Bell
and Generator.



Telephone-—cont.

No.

No.
No.
No.

No. 37

Telephone —

No

XNo.

Title.

.27

29
31
33

Previous Title,

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. House, Wall, Intercom-
munication, 10-wavy.

Telephone, House, Wall, Intercom-
munication, Secret 1-way.

Telephone, House, Wall, Intercom-
munication, Secret 5-way.

Telephone, House, Wall, Intercom-
munication, Secret 10-way.

Telephone, House, Wall, Intercom-
munication, Secret 15-way.

Telephone, House, Wall, Intercom-
munication, Secret 20-way.

- | Telephone, Fire, P.O.

Table Telephones.

. 2 incomplete

2

No. 4 incomplete

No.

4

No. 6 incomplete

No.

6

No. 8 incomplete

.8

1 Telephone, Table, C.B., Transmitter

type, Types 20 and 2602,
Telephone, Table, C.B., Transmitter
type, Tvpes 20 and 2602, complete.
Telephone, Table, P.B.. Transmitter
type.
- Telephone, Table. P.R., Transmitter
type, complete.
Telephone. Table, C.B., Transmitter
type, Iutermediate. with Generator.

; Telephone. Table, (.B.. Transmitter

type. intermecdiate with Generator,
complete.

Telephone, Table, C.B., Iutermediate
with Generator,

Telephone, Table, C.B., Intermediate
with Gencrator, complete,
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Title.

Telephone—cont,

No.
No.

No.

10 incomplete
10 . .

12 incomplete,

No. 12 - -

No. 14 incomplete;
No. 14 - .
No. 16 incomplete:
No. 16 - "
No, 15 im'mnplct(\;
No, 18 - i
No. 20 incnmp]et(e‘;
No. 20 - L
No. 22 incomplete
No. 22 . -
No. 24 incomplete;
No. 24 - -

No. 26 incomplctc‘\
No. 26 - -
No. 28 - - ;‘
No. 28 (with loop):
No. 28 (with hook),
No. 30 B -

No.32 - -
No.34 . -

Previous Title.

Telephone. Table, (.B.. Transmitter
type, with Press Button,

Telephone. Table, C.B., Transmitter
type, with P’ress Button, complete.

Telephone, Table, C.B., Micro type.

» Telephone, Table, C.B.. Miero rype,

cemplete.

Telephene, Table, I'ransmitter type.
with Generator.

Telephone, Table, Transmitter type,
with Generator, complete.

Telephone. Table, with Generator B.

Telephone, Table, with Generator B,
complete,

‘Telephone, Table, with Gencrator.

Telephene, Table, with Generator.
complete,

Telephone, Table, with Twembler
Bell A.

- Telephone.  Table, with  Trembler

Bell A, comyplete.

Telephone, 'Table, with I'rembler
Bell B.

Telephone, Table, with  Trembler
Bell B, complete,

Telephone, Table, without Bell.

Telephone, Table, without Bell, com-
plete.

Telephone, Table, with Magneto Bell.

Telephone, Table, with Magneto Bell,
completg.

Telephone, Micro.

Telephone, Micro, with loop suspen-
sion,

Telephone, Micro, with hook suspcu-
sion,

Telephone, Micro, House, with Press
Key.

Telephone, Micro, House, without
Press Key.

Telephone, Micro, with 3-contact Key
(for Telephone No, 42),



Title.

Telephone-—cont,

No.
No.

No. 38 (with hook)
40 incomplete
No. 42

No.

No.
No.
No.
No.

No. !
No. 5
No, o4

No. *

No.
No.

No.
No.

36
38
44
46

4y
S0

(il
62

1%}
66

Previous Title.

Telephone, Micro, with 3~contact Key
(tor Telephone No, 44).
Telephone, Micro, C.B.
Telephone, Micro, . B., with hook.
Telephone, Micro, P.0O., incomplete.:
Telephone, Portable, complete.
Telephone.Portable, complete, Type 2.
Telephone, House, Table, 3-terminal.
Telephone, House, Table, 4-terminal.
Telephone, House, Table, Intercom-
munication, 3-way.
Telephone, House. Table, Intercom-
munication, 10-way.
Telephone, House, Table. hutercom-
munication. Sceret I-way.
Telephone, House, Table, Intercon:-
munication, Secret S-way.
Telephone, House, Table, Intereom-
munication, Scceret 10-way.
Telephone, House, Table, Intercom-
munication, Secret 15-way.
Telephone, House, Table, Intercom-
munication, Seeret 20-way.
Adjustaphone, C.B., complete.
Telephone. Micro, Portable. complete.
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