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Plate 63. 

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

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

Fig. 1.-- .:\linor Exchanges : 
�> n 

45 
Switch 

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

Plate 6ti for Conl Circuits. 

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

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

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

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

-
N.P.C. througlt the trans

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

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

'
the Pilot Lamp

,
; in the. local circuit 0£ the 

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

Hetardation Coil, 400 ohms. The insertion of n 

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

It vvill be seen from Fig. 3, t h:t L by rcmoviug 
tbe pln.Q· from S I and inserting it in S :J tl1e 
lamps at the Urdinary and Conce11trntion Sections 
become incandescent (through the inner spring of 
S 1, which is connected to Earth, coming in 
contact \vith the B spring). The removal of the 
plug from S 4 and its insertion in S 2 extinguishes 
the lamps ; the Trunk line is then terminated on 
the Concentration Sectjon. 
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Plate 64. 

T.L. Diagram No. 151A. 

MINOR EXCHANGES ; 
DIAGRAM OF TRUNK 

AN INTERMEDIATE 

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

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

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

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

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

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

177 
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Plate 65. 

T. L. I )ia��r;1m �o. Gl \. 

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

�\N lvrr.nl'lrnDL\TE Tne��K OrncmT. 

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

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

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

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

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

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

THUNK SYSTEM, MINOR EXCHANGES ; 
ExPLANATOHY DIAGRAM OF ConD 

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

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

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

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

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

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

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

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

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

Jine and Earth. To cnll Intermediate 
Tnmk Siati< n, �cc Phties (j4 ancl 65. 
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Plate 67. 
T.L. Diagram No. 278A. 

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

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

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

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

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

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

, 
3511 

X 28", CONVERTED TO 

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

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

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

" 
of the pair of pegs are connected to each 

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

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

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

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

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

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

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

T.L. Diagram No. GO. 

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

Cmct:IT. 

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

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

" 

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

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

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

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

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

HEQVI HED. 

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

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

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



NT C JUNCW.NS 1' T C JUNCTIONS 
I TO� 6 >O 10 

('..)1 

0 
c 

·�I 

i:.:nrz 



] tl() 

Plate 71. 

T.L. Diagram No. 248A. 

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

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

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

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

The hmctions of the various keys are expl<1ined 
on page 1.SG, �:;\\·itch Section " D." 
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.-\dditiona1 ringing facilities are provided by 
the 1\cy, Type 407, as follows:---

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

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

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

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

• 

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

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

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

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

!UI 
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Plate 71A. 

T.L. Diagram No. 421. 

LAMr SJGNALLJNG Tnumc LINE Sw1TCII 
SEOTIO�. EXPLANATORY DIAGRAM OF 

Conn 0 rncrTr. 

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

" 

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

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

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

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

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

1�J3 
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SECTION :?. 

CALL OFFICES ON THUNK 

SWlTUH SECTIONS. 
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Plate 72. 

Diagram T.L . .No. 276. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

I' 
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Plate 73. 

T.L. Diagram No. 239A. 

CouNTEH CoMJ\IUNTCATION Sw1rnH FOR 

TRUNK AND LOCAL SERVICE. 

APJ'ARATus ScnEnurn. 

Counter. 

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

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

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

Cabinet. 

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

. 
for extra Heceirnr. 

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

2-cell. 

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

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

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

Diagram 'l'.L. No. 218. 

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

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

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

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

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

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

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

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

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



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

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

COIN COLL[CnNG BO� 



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

. 
for Second Hecei \·er 

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

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

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

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

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

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

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

201 



:?02 

Plate 75. 

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

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

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

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

APPARATU� SuHEDlfl.E. 

Counter. 

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

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

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

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

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

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

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



Plate 76. 

Diagram C.D.S. No. 148. 

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

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

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

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

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

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

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

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

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

Cord ln''. 
· 

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

Uabinel. 

Telc:pl1one No. ] 3. 1'-iefl. Plate !12. 
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Receiver, �Watch, "D," Complete. 
2 Cells, 2-block, Agglomerate, Complete. 

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

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

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



Plate 77. 

Diagram 'l'.L. 33G. 

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

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

ti t1e inclucle8 the following items :-

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

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

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

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

1,000 ohms, for \Yal� Teleplwnes. 

l Switdrnpring, ;)-point, �' Ci". 

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

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

i . • 1;">0 ( 011, ln<h1d1ou, 1 . 

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



SWITCH TUMBLER 
�AMP. BRONZED 

BELL MAGNE.TO 1000 

FOR WALL TEL[PHO S 

TELEPHONE, WALL, 

\\.lTII MAGNETO BELL 

A�D GENR., COMPLETE. 

Plate 77. 



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

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

:?-·cell. 

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

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

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

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

Tiie Ex(·liange ( �ircuit is joined up nt tlw He<td 
OJliec fur ( lpen Circuit M:tgneto working. 
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Plate 78. 

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

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

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

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

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

.
ent i lrrougl1 

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

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



f"IGURI: ! 

FIGURE 3. 

Plate 78. 
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Plate 78-cont. 

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

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

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

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

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

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