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i/estern Electric co., Incor:ror:..te:l, 
Engineering Dept., 

Ne•v York. 

Ml:!THOD OF OIEHl.TIOW 
TR01'!-X CIRCUITS 
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:rt.iscellaneous - Repair Clerl::' s De:;k - Full ~.echa21ic.:i.l Power Driven.System. 

GENE..'RAL DESCRIPTION 

1. • Figt1re 1 1 s used .:.1'1 a two way trunk circuit, _ring down incomir,g frorn 
the final selector, ar:d c.utomatic outgoing to a line s--li. tc:O, or a line finder. 
It is arranged for trc.nsferring incoming calls f~om the rep~ir cleTk's ~esk to 
the trouble des}:. This figure is vsed. aJ so as a two wc<.y trunk to a manual S".rl tcl:i­
bo ':!.rd :position. 

2. Figvre 2 is uped c:..s u two wc:y :i.utomatic truilk circu.it or tie line. bet·.r;een 
the repair clerk's desk and ot?er deGks. 

3. Figure 3 is used as a two wa-:-; ring d.ovm trunk circuit betvreen tbe repair 
clerk's deslt and desks located o::itside the excbo.nge, such :::.s desl~s ~t comnerciul 
offices, ,.vhich require no comr.on battery supe:rv.islon .• 

4. Figure 4 is 1:.sed as a t,:;o way <1Utomc.tic trunk circuit to provide trunl".ir.g 
facilities between tlle zero operztor' s posi tion-.o.t the ''ii." s1ui tchboard and the 
repair cl er1~• s desk. 

5. Fig"l.'re 5 is usea. <1s a one wa.y tru:nk circuit incoming from tbe district or 
office multiple, and is c.rrD-nged for tr~sferring from the repair clerk• s desk to 
the sender n:onitor :i;:osition at the trouble desk. 

DETAILED DESCRIFTIOI 

TRU:t-iK LlF&., __ TVO WAY .B'R01'. FWAL i•::UJ.,TIFLE Af;D 10 LU~ S.vITCH, OR LUTE FI11D'5.R -
FIGUffii! 1 

INCOMn·G CAJ.ts 

60 When c. final se) ector &eizes t.hi:. trunY., on an incoming call, battery 
is connected fo lec.d us:i, ope:;:ating the SJN relay. The SI'J/ rele:.y operate6., 
clo c-es in ;;o.rt a locking circuit for the CC relay. • lb.en ringing current is 
connected to the tip c.nd riq~ of the trun1t by the mechunica.l appar.ltus, tbe L 
relay ·operates t'llrou~h its inner ·-,inding and locks through its outer vinding 
and the desk auxili£:.ry nig:-ial circuit unde1' control of the CO 3'.'.elo.y. Tbe L 
relay operated, closes o. circuit from buttery tbrou 6h the inter:rupter, ths make 
contact of the L relo.y the brenk contr..ct of tbe CO !'eln.y, over leo.d "L'' to 
ground through the trunk lamps ( not ;;ho·m) co.using the la.ops to flo.sh unti 1 
the call is. a.nswe~ed. 

7. Tbe call is an.; .. ,ered by cper2ting tbe trurJt: ~my (not sbo·m) closing o. 
c1rcui t from ground over lead ''K", to batter;y t.Llrouin the 3!50 ohm inner 1•1inding 
of the CO relay and the •7inding of thEJ B relr.y which o:?erate. The CO relay 
opero.tea, (a) locks through its outer !500 obm ·:finding, under control of the SLV 
relay (bl ol'.)6ns the loc!{ing circuit of the L 2·elc.y, ·•.'lhich reloanes (c) replace;, 
interrupted battery \'./i th stea~ battery, thc.s co.using the trunk lcmps to remain 
liGhted as busy sign1ls. The B relay operated., shunts the l m.f. conden:;er, 
tl-lereb;y bridging the in."1er ·1inding of the 1, relay acro'.1s the tip and. ri!)g of t11e 
trunk cau.sinr; the mech,:.nico.1 a:pparat-;;,.s to functior,. 
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OD i'GO Hfil CALLS 

8. When t:ne trunk key (1iot shownj i:-; Oj)er;~tec::., on ~:.n outgoing call, tl1e B 
and CO relays operate. T..tie 3 rel&.y o:perE .. ted ~;1ur·ts t:1e l m. f. condenser, 
thereby bridging the inne:t 'Ninding of the L T.ela;y, c.cross tbe tip and. ring of 
the linet causing the line swi t..)h or line finier to function, T.b.e CO relay 
operated ( a) locks ur.de:r ccntro 1 of t:i:le sr,v re l;;,J, which operates Q.fter the 
line mvitch or line finder hat, mcved off no!'m~l (b) lights the trunk lamps 

(not s:tJo,m) as busy sign<.1.l s. /. 

DISOOJ:i'l!ECTION 

9, W'.aen trle trunl{ key is restorec. to normal, the B relny releases, removing 
the sl1unt a.round t:tie 1 rn,f, condenser cousing t~1e mechanical appar2.tus to dis• 
connect. .As the f'i!'lal se'lector returns to no:r'mc:;,l the 8LV relG.y releases, in 
turn releasing t:1e CO relay. Tbe CO reluy released, e::-:tinguishes the tnml{ 
lamps, re storir,g the circuit to :normG.l. 

10. The function of the SLV relo.y is to bold. t:ne CO relaJr operated., to 
prevent a false flas;.1.ing recall, when tl:Je trank "J!:.ey is released before the fina.1 
selector has disconnected. 

TRUJ.11K LH'.E - :11''.,t) '.VAY 'IO SI:'sCIAL A ffiVI TCI:BOARTJ - ii'IGt.RE 1:.. 

INCO~HNG CALLS 

11. '!/hen t:1e plug cf the co~d circuit is inserted ir, the trunk j0,ck of tbe 
:;peci::-sl A operator's r,osi tion, the circuit functiom, ac describsd for a call, 
incoming from a final selectoX", e::-:cept tbn.t r:in3ing current is c.:..pplied by the 
o:perution of foe cord circuit ringing ke;y. 

12, ';f11en the trunk key is opera.tea. U1.e circuit functions as previoudy 
described except t...;o.t t:ne brid.ge of the inner ·.,i~ding of the L relay aero ss the 
tip and ring of the t21Un}: causes tbe su:,;ier·,isory relay of the special A oper­
ator's cord circuit to operate. 

OUTGOrrG CAJ,L§. 

13, The circuit functions a,, describ2c-. ur:der uoutgoing Calls - to line 
switch or L:l.ne li'in&,n·i:, cXCopt tr1.::.t ·;;1,e trank Jamp c:,t the 1;:cecia.l .1. :;·,;itch­
board is lighted. 3l1d that the SLV re:i.ay is ope:r.:i.ted by the ir::;<::rtior, of the 
plug of the cord in che &:nswerir.g jacl-:o 

DI-SCOJ.l";Jl•ECTIOI: 

14. When the tnm~r key is restoreJ. to norm:.1,:i. the su;ervi sory l::.unp in the 
operator• s cord circ-.i.i t iE Hghted af: a c1.iscorrr:sct signal. .·-!'a.en the plv.g of t!.::e 
cord is wi thdravm from the j:::.ck at the, sr,ecial .~. po si ticn, the SLY/ mid CO 
relc.ys release, restoring the C!ircutt to no1mal. 

TRUNK LINE, 'l'O 0THER :JESKS •• wIGUR'E 2 · 

lti'COMU:-G CALLS 

15■ on incoming calls from other de nk:-, battery 1 s connected to le:.:d "S" 

.. 
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opero.ting the L relay. Tl1e L relay ope:..·G.tec, clor.e3 c. circuit from batte!'y 
throueh the interrupter, the ,nake canto.ct. of ti::e L rela~, break contact of the 
CO relay, over leo.d "L", to g:rnund through the tn;.nk lrunps (not sbown) causing 
the lamps to flasa until tne call is annwe'."'ed. The L !'elay operated also closes 
a circuit to give ~n auxili~ry siBnal at the desk. 

16. The call in s,,nswered by operating tiie trunk key (not stovm), closing 
• a circuit from battery· tr.rough tlle inner .:md oc.ter ·,,ind.ings of the CO relay in 

series, to ground ove.r lead 11K11
, operating the CO relay. The CC relay operated., 

(a) disconnects the 1 relay from le&a us 11
, which releases, (b) ·coru1ects its 

inner wir,ding to lead 11S11 , ( c) disconnects the flashing batte11r and connects 
steady batterJ to the trunk lampn over lead "L" r,hich 11gllt ~s busy signals. 

OU roe n'G CALLS 

17, .When the trunk key (not sno·.m) is o:percteC:., on an outgoing call, the 
00 relay -operates. 'l'he CO relD,y oper;ited, (c.) lights tne trunk lamps as busy 
signals, (bl discon:nec~n the ·.-,inding of the J, relay from lead 11S" and connects 
battery tbrou_gb the inner \7inding of the CO ::.-el-:iy :o lead "S 11 causing the 
trunk lan:p at tbe distant desk to light. 

DISCOrl}"ECTION 

18. \Tnen the trunk key is restored to normal, the CO relay is neld 
operated, in a circuit from bc.ttery through its inner winding, over lead 11s11 

to ground, through tl:.e ,,1nding of a relay at the distant desk. until the trunk 
is disconnected at the distant desk thus preventing a false flashing recall. 
•"'Jhe:n t..:-c truru:: is disconnected a.t tbe di:.tant end, the CO relay releases, re­
~toring ~he circuit to r.o::mal. 

Tft01Y1{ LU-:E, 'NO ,/AV RU:G 001VN NOT RE@IRUG- C.B. &JFERVISIOF - FIGURE 3, 

INCOMn·o CALLS 

19. t/hen ringing current is o.pplied acro.3s the tip and ring of tb.is trunk 
at n. distant de!':k the L :celay opero.tes tnrougb its inner winding and locks through 
its outer winding and the desk e:uzilia.Iy sigr,al circuit under control of the 
CO relay. T'ue L rela~ o~er~ted, connects b~ttP,ry through the interrupter, 
make contact of the L re lDy bre~.k conto.ci· of the CO relay to tbe trunk lamps 
over lead 11L11 en.using the lat:ps to fln.sll until the call 1 s ansi'Jered. 

20. Tbe co.11 is an~;,,,e:~ed ·oy operctlng the trunk key (not shown) which 
conr..ects ground on le.;.d "K'', oper..1ting tbe (CO) relay. The CO relay operated, 
(a) ciisconnects the locking vli:t1di11c of the :r, relay 9 ·:,hich !'elea:;es (b) d.is- • 
connects tne flc:..s]iirg ba.tter~r, n.nd connects f.t.eady battery to lead "J.11 causing 
the trunk lamps to remc:._in 1 ightcd ::.s busy . sign.:.l s. 

ou11oon~G CALLS 

21. On outgoing calls tbe t!'Unk !rey (rot sbown) is oper~ted, operating tne 
CO relay. The CO relcy oper~ted, disconnects ~be locking circuit of the L relay 
and connects battery to the t:rnnk la:.mps w.1:1icb light as bur.y signals. The ring­
ing key in tbe telep.aone circuit is then oper:1:ed, operating tha "L" r"elay 



. ( 7. Page :.1 I-a3e :/f:4. 
Isq1~.-. l· - ,.Bi'-5O1198. 
T:lla;y 2.1, 19 21 • 

, .. ,·. 

-w:i_. thout· effect rl~ring. the ringing 1,,-ul se and c.:i.us::.r.g 
distant: o..e·s1: to . light. 

DISCOl\NECT.IOJ'.'i 

tl13 t:ro.nli:: la~ at the • 

: . • 22. Wben-the t:::'l~nk kej' i:, 
storing the circuit to norm~l. 

::.·es·tored. to nc·rm:i.l, .the oo· ··relay releases, re-

TF.J1':"K LIREJ '.DO ~•A11 mn TCl:illOA.BD F iGURE 4 

HlCOMIVG C.U,JS , 

23. :11ien a :plug of a cord i 3 inserted in t~e trunk jack ut the 11A11 swi tc;.i­
bo,1rd, ba.tt,sry is conr,ected to lead 11S", opera.ting_ the. J., rel.J.y, v.na.er: control of 
th~ .CO rela;y. The L rela;y 01-erated, cloees a circuit from battery through the 
interrupter, i~-s make contact, bre;;,k contact of the. CO .relz.y over ,lead "L", 
.to groimd through the trnnk 1c.mps9 • f12:shing the lamps until the ca.11 is answered. 
The L re1ny operated, also clo·ses a circuit to give i::,n cuxili~ry signal at tlle 
desk. 

Z4,. T'.ae call is ans•:;ered 'by operating the trunk key ( not shown) ·.,hicb 
connects erov.nd to leao. "K11 operating the B reh:::y.- '.i~h!;l B r·elay operated, 
bridges t::.:..e 54-B r.eta::-dation coil 21.c:-oss ·the tip and ring of tbe trunk and 
operates the CO rela.y. T'.!le CO relc.y opera.'cec1., di scqnnect s the flashing batter:; 
and conr.ects stea~ buttery to tnt-3 trv.nk lamps as b\i~y ~ignals. it also dis­
connects the winding of t;:.e L reluy .from ri,nc. ccnnec:t·s 'tbe junction of the two 
.,-..1indings of the CO relHy to ,ie'aci. 118'' • Tl.a 'bridge 6f .the 54-B retardatio;n. • 
coil c~'ll:ses tbe operation of t:.1e cord supervisor~, re'lay at the 11~4.11 switch­
board, thereby extin 6uishin_g t~e cord s-:1:pe:.·,;'i sory lamp: 

OUTGO:i:JiG CfLLS 

25~ On outgoing CD.lls ths tvun'i:: l:ey (not :ibown) .ts o:pera.ted 0 opera.:tj_ng 
the B relay. Tl:e B rela~ operate:1~ "bridges the 54-B reta"."d.ation coil ac:ross 
the tip v.r.d ring of ti1e· ".;runk. i..na. opera'.;es the CO.relay. Tbe CO relay oper­
o.ted, lights the trunk lamps ari··busy ~ig-nt.lr, d.isconnect.s the L re.lay and 
connects the inner viind.ir.~' of tLe CO rcla:>; to. !eD.d. "S"" cc.using tbe ti;u.nk 
lamp at the "A" sv=,i tc}ii.,oard to :igi..t. • vn.en a :p1ue,: of a cord is inserted on 
the anmvering jnck as8on:at<\ci. ,;,i t.b. t:1e lig11te:l t:ru~0 k la:mp, the supervisory 
cord lw.p will be stunted, :lee to the re·ca::-d.:::.t~on coil being bridged a.croM 
the trunk. 

mscomwcno11. 

26. \'ii.hen the trunk ke;:/ •ii restored t:, r.orrral," the B :cel..1y relefl.seRf dis·· 
connecting the win.ling of t,)e ~·etarc,.2.tio:n 00il from acrocs the tip ar..d ring of 
the trur.k, thus cllowil~g tbe dl r.tant ("-OTc'l. Sll:fe:~vi sor? lamp to ligbt as & di:;­
connect signal. Th€. CO relay ir.: held opern.te0 from ground on lead '.'S'' unti 1 
the phig of the coro. 1;.t the· "i.' 1 Rwitchboc.rd is withd:..·oNm from the jack at 
which time ground i& rem-:,ved? releasir..g the 90 ·re'.ii:w .:mo re:stori~tg t~1e circuit 
to no I'l'IlG'l.l. 
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TEUNK LINE, WITH .A.IJDIBLE SH"'GU"'G SIGNAL, .ARRJ.NGED 'IO TRAMSFER 'IO SENDER N.tCfNITOR' ~ 

:POSITION :?IGUBE 5 

n 1corf.ING CALLS 

27. V/ben a district or an office selector seizes this trunk, a. circuit 
1 s closed from ground on the break contact of the 11811 relay; over the ring of 
the trunk, through· a shunt at the mechanical apparatus, back over the tip to 
battery through the winding of the L relay, which operates. The L relay 9per .. 
ated. (a) connects ringing current through the c02 m.r. condenser to tbe tip 
of the tru~k, as an audible indication to the calli??g party that the desk is 
being •signaled, (b) connects battery through the interrupter, make contact of 
the L relay break conto.ct of the 11s11 relay over lead "L", to ground through 
the trunl.: lamps, causing the lamps to flash, until the call is ans-..-ered. 

28. The call is answered by operating the trunk Ii::ey (not shown) y;hich 
connects ground on lead ''K1', operating the 11S11 relay. The 11S11 relay oper­
ated (a) locks to ground on lead "S" (b} disconnects ground from the ring 
of the trunk ( c; disconnects ringing tone and the winding of the L relay frol'I!. 
the tip of the trunk causing the {L) relay to release, (c) disconnects the 
flashing battery and connects steady battery to the trunk lamps, cnu::;ing them 
to remain lighted as busy signals. 

DISCO:NKECTION 

29, V{wen the trunk key is restored to normal. the ground 1s removed 
from lead "K11, but the 11S11 relay is held operated, Ul}til the district or 
office selector returns to nonnale When the selector disconnects the 11s11 

rele.y releases, restoring the circuit to normal. 

30. This circuit is~ one way ~runk and is a~ranged to transfer calls 
from the repair clerks desk to the sender monitors' pcsition at the trouble desk. 

FIGURES 11 2, 3, 40 and 5. 

J 31. If the trunk line terminates at one i:osition only, and if it is not 

u 

arranged to transfer incoming calls to t~e trouble desk~ the 11X11 wiring is 
omitted. The CO re lay operated e::.-.1;ingu1she s the fl~shing tl'Unk lamp, in­
stead of replacing interrupted battery vi th steady battery to cause the lamps 
to burn steadily., _as busy signals. 



O:?E.RATE 

B6 Test .007 amp. 
(SLV) Rea.dj • • 0015 . u:r.p. 
(:il'ig. 1-C) 

Bl24 
( f:3LV) 
(Fig. 1-B) 

B244 
( SLV) 
(Fig •. 1-1..) 
i-/dgs. in 
series 
aiding 

Test .106 amp. 
Readj, .• 078 amp. 

Tent ,0011 amp. 
Readj .• 0010 amp. 

Inr.er Test .0014 a:mpo 
(8000 olnns) 
winding 

E157 (CO) Test .036 amp. 
{Fig. 1) ~eadj •• 024 amp. 
Inner •ydg. 
3f.0 ohms 

Outer wdg. Test .039 amp. 
500 ohms. 

... ; 

CIRCUIT Rl<}~ I~-IBlJ'l' S 

N0l-1-0PEr.l.!·.TE 

Tei:;t .015 anp. 
Re~dj o .o 16 a.'ll~. 

El57 (CO} 
(·Fig. :3) 
Inner \Vdg. 

350 ohms 

Test .040 amp. • Test .015 a.mp. 

Outer ;,,;d.g. 
500 ohms-

El63 (B) 
{Fig. 1) 

"!;206 ( L) 
(Fig. Z&4) 

E226 (L) 
(Fig. 5) 

E540 (CO) 
(Fig. 2&4) 

E919 (Bl 
{:&'ig. 4) 

Reaa.j •• 024. amp. ·, •. Readj •• 016 nmp. 

• Not used. 

~est .039 3lllp. 
Rea.dj •• 029 amp. 

Test .017 amp. 
Readj. .o 16 t.mp. 

Tc st . 018 .:unp. 
Readj •• 015 m.11p. 

Test .o 19 arep. 
Re adj • • 0 1 7 .imp. 

Test .0-1-0 ~mp. 
Readj. .038 amp. 

Te ~t .o 19 o.mp. 
Readj •• 020 amp. 

Teet .010 arnp. 
Readj. &0 11 amp. 
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• RELEASE 

Test ~0003·amp.· " 
Re adj-. .ooo 5 amp • 

Te st .024 amp. 
Readj. ·.047 -amp. 

'.Test; • 000 l ·c1mp. . 
Readj •• 00.02 amp. 

Teet .002 amp. 
Rec.dj •.• 003 amp. 

Test .002 amp. 
Readj •• 003 amp. 

Test .004 amp. 
Ren.dj •• 007 amp. 

) 
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EU74 (S) 
(Fig. 5) 

OP.E8ATE 

Test .032 ::i.mp. 
Re cdj • • O 24. a .. i:f. 

, Gl8 (L) Test .019 r.m:9. 
(Fig. l & 3)Re~dj •• 018 :mip. 
Inner wdg. 
4EO ohms 

J Outer ·va.g. 'l.'e st .o £0 :.unpo 
.1,50 ol:nns 

ENG. -ACLH-JO. 

a/20/22. 

CIRCtTIT RE{JJ IREi1EWI'S 

Test .015 dm:9. 
B.eu-c'cj. • 016 :'.nrp. 

RELEASE 

Test .0095 amp. 
:a.e adj. ~ O 10 amp. 

.\PYl)VZD - C. J .• SJllYT~, G.?1.L. 
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