
Western Electric Co©* Incorporated* 
Equipment Engineering Branch* Hawthorneo

This Method of Operation was prepared from Issue 13 of Drawing T-431472o

METHOD OF OPERATION 
THINK CIRCUIT

Two Way -  To Final Multiple And Line Switch -  Trouble Desk and Chief Switch** 
man’s Desk -  Full 'Mechanical Power Driven System*?

GENERAL DESCRIPTION

!o This c ircu it is used as a two-way trunk between the final multiple 
and lin e  switch9 and the trouble and chief switchman’s desk© It is  arranged 
for a flashing lamp signal on incoming ca lls  and a steady busy signal after  
the desk attendant answerso It is also arranged for flashing with the trunk 
key in order to speed up the work of the attendant at the desko

DETAILED DESCRIPTION

OPERATION

INCOMING CALL

So When the tip* ring and sleeve terminals of th is trunk are seised by 
a final se lector* ringing current from the incoming selector operates the L 
relay through one of i t s  windings© The S relay operates over the sleeve of 
the trunk from battery supplied in the final selector© The L relay operated* 
locks from battery on the armature of the CO relay* make contact and winding 
of the L relay to ground through the auxiliary signal circuit*? It also closes 
a c ircu it from battery throu^i an interrupter* make contact of the L relay* 
break contact of the CO relay to ground through the trunk lamp causing the 
trunk lamp to flasho When the ca ll is  answered by the operation of the l is te n ­
ing key* a c ircu it is  closed from ground on lead S in the associated telephone 
circuit* through the make contact of the talking key* winding of the B relay* 
to battery through the 360 ohm winding of the CO relay* causing the B and CO 
relays to operate*? The operation of the B relay short c ircu its the 1 m©f*> 
condenser* thus bridging the operating winding of the L relay across the tip  
and ring of the trank* causing a relay in the incoming selector c ircu it to 
operate and trip the ringing current© The operation of the CO relay* discon­
nects interrupted battery and connects direct battery to the trunk lamp* thus 
changing the signal from a flashing to a steady light*? The CO relay operated* 
lo3ke from battery on i t s  right armature and make contact through i t s  600 ohm 
winding* to ground on the armature of the S relay©

3o Should the listen in g  key be restored to normal before the final se lec­
tor releasesj, the trunk* the circu it through the B relay is opened* causing 
the relay to release© The CO relay is  held operated through it s  500 ohm winding
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Mffl'HOD OF OPEBATIOI 
Tiifiii CIRCUIT 

l 19le And Lin• SWitch - Trouble Desk and Chief' Slritch­
echa.nical Power Drhen S,atemo 

lo Thi• circuit 1• u1ed. aa a two-way trunk bet-ween the final 111Ultiple 
and. line. nitcb, &Jld the trouble am chiet ni tchman '• dasko It 1e arranged 
tor a flashi~ lup a!gnal on incomi~ calls and a steady bue¥ signal after 
'U'le de1k atteaiant answerso :tis also arranged for flashing with the trunk 
1ce7 in order to 1peed up the work of the a ttende.nt at the desko 

DBT.lILED DESCRIPl'IOB 

OPEliA!ION 

IICOlUB G CALL 

2o ihen the tip 0 ri~ and aleeYe t•r•inal• of thia trunk are aeia~ b1 
a tinal aelectorp rin.£ing current fros t.b• incoming Hlector operates the L 
rela7 through one of 1ta windiJ:l€8o '111• S rela.r operates oyer the alet•e ot 
the t.nuik froa battery w.pplied in tbt final aelectoro The L rela1 operated 0 
l ock1 from bat hq on the armature of '\ne CO relay, aak.e contact and • illd ing 
of the L rela7 to ground throl28b the auiiliaey eign&l circuito It also oloaes 
a cirC\2it from batter7 through an interrupter" makt conte.et or the L rela7p 
break contact or the CO rel~ to ground 'through the tnwk laap causing the 
tzunk l&mp to flaaho When the call h aNwered by the operation of the lhten­
lng ke1" a circuit b oloeed. from ground on lead S in the asaooiated telephone 
cirCQit" through the uke con1iact or the talking key. winding ot the B r&lay 0 
to 'ba Ue17 thro118h the !160 ohm w1nd.1na or th• CO relay" ca.using the B and CO 
relays to operateo The operation of the B relay short circuit• the l aofo 
condenser~ \hu.t bridging the operating winding ot the L relay acrou th• Up 
an4 rin« of the trunlc 0 causing a relay in the incoming seleotor circu.it to 
operaie and trip the ringing currento The operation or the CO rela7" dbcon­
n.ecta illterrupted baUery &nd connecta direct bat-ter7 to tt,e tl'IUli:: larapp thu1 
ohanging the signal from a. flashing to a ste&.4 ligbto The CO relay operated!> 
l0-x1 frOtll battery on it, r~t aniatur• &Jld make contact tbrollgh ita 500 ohm 
winding 11 to ground on the arma~re of 1h• S relayo 

3o Should the lhtening key be re1torecl to normal before the final selec­
tor releasesp the tl'Wlll:p the circuit through the B relay ia opened, causing 
the rel&¥ to releaseo '!he CO rtlay is held opftated through it, 500 ohm windini 
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In turn holding the trunk lamp limited u n til the trunk terminals are released 
by the final se le c to r  When the final selector disconnects* the S relay re­
leases* opening the holding circu it throu^i the CO relay* which releases* ex­
tinguishing the lamp and restoring the Circuit to normal,,

OUTGOING CALLS
•*

4o On outgoing calls* a listen in g  key is  operated to the talking position  
cperating the B and CO relayso The CO relay operated* lim its the trunk lamp 
as a busy signalo The operation of the B relay shunts the 1 mofo condenser* 
bridging the 450 ohm winding of the L relay across the tip and ring of the 
trunk* causing the associated lin e  switch to function and connect battery on 
the sleeve* operating the S relay© The S relay operated* closes the locking 
circu it holding the CO relay operated,, Curing the dialing period in the te le ­
phone circuit* ground is  removed from the S lead* releasing the B relay* which 
removes the short o ircu it from the 1 ra0fo condenser* thereby allowing the d ia l­
ed impulses to pass through the lin e switcho When dialing is  completed* the B 
relay reoperates* again short c ircu iting  the 1 m<>f© condensero When the l is te n ­
ing key is  restored to normal* the B relay releases* thereby removing the wind­
ing of the L relay from across the tip  and ring of the trunks When the lin e  switch 
returns to normal* battery is removed from the S lead* releasing the S relay in 
turn releasing the CO relay and extinguishing the lamp* thus restoring the c ir­
cuit to normal©

5© The listen in g  key has a hold position to which i t  may be operated i f  i t  
is  desired to hold the trunko With the listen in g key in the holding position* 
a c ir cu it  is  closed from ground on i t s  spring* through i t s  make contact* wind­
ing of the B relay* to battery throu^i the 350 ohm winding of the CO relay* 
holding the relays operated as described under "Incoming Calls"©
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in turn holding i.he trv.nk la.mp lighted \lDtil the tru.nk tersinah are released 
b7 the fi.na.l 1electoro When the final •elector disconnects, the S relay re­
l&asesp opening the holding circuit ihrougb the CO relay, •hicb rele•aee, ex­
tinguishing the laap and reatoring 'Ule <!ircuit to normalo 

OUTGOING C.\LLS 

4o <xt outgoing cs,lhsi a liltening key 11 operated to \he talkina poaition 
,~pera ting the :B and CO rela~o 'lhe CO relay operatedp li~ ia the trunk laap 
aa a busy aignalo The operation of the B relay shunts \he l mot~ condenaersi 
bridging 'the 450 olua winding ot the L relay- aoro11 the ti,P and ring of the 
t?Unlc:9 ca.using 'the associated line nitch to t\lnciion and connect batter1 on 
the alee••~ opera.ti~ the S relqo The S relay operated, closes the loekins 
circu.it holding the CO relay operatedo Dllring t.he dialing period 1D the tele­
phone c1rcuit 0 ground 1• remoTed from the S lead, rele~aing the B rela.,y, which 
removes the ahort circuit from the l mo!o oond.enaer, thereby allowing the dial­
ed. impulses to pa.as throll.Bb the line Pi toho When dh.li~ h completed 0 the B 
relay reoperatee, again short circuiting the l mofo condensero When the listen­
ing key 1a restored to normal P the .B rel a, releases, ther•bJ reinoving 'the wind-
ing of the L rel&¥ fro• acrou the tip am t'11\€: ot the trunk.o When the line nitch 
return, to normal O baUeey 18 remoTed from 1ihe S lead, releasing the S relay in 
tum releasing the CO relS3 and extinguhhing the lamp, tbu.a reetoring the cir-
cuit to nol'lllalo 

5o The liaten1Il€ key baa a hold poaitian to which it may be operated if it 
11 desired to hold the tl"Wlko With the liatening key in the holding position, 
a circuit is cloeed from ground on ita apring, throU8}\ its make contact, wind­
ing of the B nlay II to b& Uer1 thro~ the 360 ghm winding of the CO rel&y ~ 
holding the relay, operated a1 described under "Incollling Calls"o 
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OPERATE

3139 •Test .0008 amp.
(s) Readj • .0007 amp.

3157 T est .035 amp.
(CO) Reiidj . .024 amp.
350 ohm
w in n in g .

500 ohm T est .058 amp.
w in d in g .

3163 T est .038 amp.
(B) R ead j. .029 amp.

0-18 T est .019 amp.
(L) R ead j. .018 amp.
In n e r  M g .

O uter Wdg. T est .020 amp.

CIRCUIT RBQUrRBMESJTS

NON-OPERATE

T est .01.5 amp. 
R ead j. .016  amp.

T est .019 amp. 
R e a d j• „020 amp•

(3 Pages) Page #3. 
I s su e  2 -  BT-431472. 
O ctober 20, 1920.

B3IEASE

T es t .0002  amp. 
Pieadj. .0002  amp.

T e s t .009 amp. 
R ead j. .010  amp.

1 m o-.— mis-VL.
4- 20- 22 .

CHK* D.— I/HL, APPROVED -  C. L. SPUTTER, G.M.L,
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In."ls r 'rrdg. 

OPERATE 

Test .ooos amp. 
Re~dj •• 0007 c:.mp. 

Ta;t .03G a'np. 
Ra~dj •• 024 mnp. 

Test 

Tezt 
J\eadj. 

Test 
Rea.dj. 

.0:53 amp. 

• 0.38 fl,1'P.l). 
0 ... ., • G;/ ~p • 

.019 a~p. 
• 018 a;np • 

Outer Wdg. Test .oro amp. 

:s:•·:c!. -- '1!:L- VL. 
4-20-22. CHK'D.--\VHL. 

CIRCUIT BEOUmm@NT~ 

NON--O~~ATE 

Test .0:?.5 amp. 
Readj •• 016 amp. 

Tast .019 amp • 
Readj. .020 a.-np. 

(3 Pases) Page #3. 
Iss~e 2 - B'l'-431472. 
October 20, 19~J. 

REIEASE 

Test .0002 amp. 
Readj •. 0002 amp. 

Test 
Readj • 

.009 amp. 
.010 amp. 

.AP.PROVED - C. I. SLUYTER, G.U. L. 
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