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Keys For Listening And Holding - Relays On Relay Rack - I!a.chine Switching System 
REPAIR CLERK'S DESK #1. 

GEf\TEBAL DRSCRT.PTION 

.. 
1. TJ1ese circuits are one and two way trunk circui to between repair clerk's 

deslr, and? zero operator's position at the l'Ocal switchboard, final selector and 
line swi tch9 district or office multi:ple, and test desl-c. 

2° ?igures land 5 show a circuit which is used to vrovide trunking facilities 
b9tween the zero operator's position at the switchboard and the re-pair clerk's 
d. 0;,:;lc 0 The other end of this ci:rcui t terminates in a jack and is u~ed with cord 
circuits whose sleeves are grounded through a maximum resistance of 231 ohms. 

an r• v. 

3~ Figures 2 and 4 show a ringdovm trunk incomine from the final selector 
outgoing to a line switch. 

,J '.) 1?5-gu.1"et3 3 and 7 shov1 a circuit tvhieh iG used to provide non-charge trunk 
facilitj_es from subscribers' lines through the district or office selectors to the 
re1)air clor·ll: ~s desk. It is arranged for incoming service only. 

50 }?igureti 3 and 6 show a circuit vihich is used betrveen the re1Jair Clerk's 
<iesl<: m1d the tect desl{. The other end ·may be identical. · 

OJ? K './.TI ON 

I NCOii·J:rnG FR.OM irnD OUTGOING TO LOCAL SWITCt!BOAIUh -FIG-UtiES Ji .AND #5 • 

6 a ',7hen the plug of a cord i(;_ inserted in the jack 3.t· the [{Wi tchboard, bat
tery is conn ect ed to the , lead S, ·thus closing a circuit to operate the E380 relay 
in series \ivi th tho auxiliary signal circuit.. The E380 relay opera~ed, causes the 
trunl-c lamps to flash from battery through the interrupter over lead A, breal{ con ... 
tact of the E540 relay to gro1..md through the trunk lampn. 

7 o \!hen the call is answered by tho trunk key being operated to the talld:hg 
f- OGi tion 9 grcnm d on lead Sl i3 connected through the winding of the &370 relay oper
ating ii" The E3?0 rela;; operated, in turn operates the ~:540 relay ~md connects 
bat t ory and ground through the #54-D retardati o~ coi 1, to the tip and ring of the 
trnn.k exti:ngv.ishing the supervisor;:/ lamp in the cord circuit. The E540 relay oper
a tad f un c tions as fol1ows: (a) Locks to ground on the S lead and is thus held 
oper a t ed un ti l tlOth op erators disconnect. (b) Disc01111ects the E380 relay and the 
auxiliary s :l. gnal circuit. (c) SFixq lants interrupted battery by steady ·battery, 
thus lrneping the trunk lamps lighted as busy signals. 

-i..-: 
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DISCONNECT: 

8 • \Ilien the trunk key is restored to normal, the :2370 relay rel ear, es, discon
nectin¥ battery ~~d ground from the tiiJ and ring of the trunk, re-lighting the 
supervisory lam_p in the cord circuit as a discon11ect r.dgna.l. ~"i.hen the plug of the 
cord is removed from the jack at the swi tchbo~d, battery is disconnected from the 
lead S, thus allo·'iJing the E540 relay to release. The release of the -~40 relay ex
tinguishes the trunk lartr.J?, res to:ring the circuit to 11ormal. 

OUTGOING CALLS: 

9o \lb.en the trunk key is operated to the talking- poni tion, ground is con
nected to the lead Sl o1Jerating the El370 relay. The E370 relay operated, in turn 
o:rerates the E5<10 ~ela:/• The E5'10 reiay o:perated connects battery through its 
wil: ;~_ing · to the lead S lighting the t:runlc lamp at the dif.;ta:nt end. In this case 
su1.1er v ision is effdcted by the bridged resistance in the telephone circuit. 

DISC C~;:-JNEC~r '.) 

lOo When the trunk lrny is restored to normal, the bridge in the telephone 
circu.i t is removed frorn acrons the tip and ring of the cord, thus allowing the , 
su2ervisory lamp in the distant cord circuit to light as a disconnect signal. VJhen 
the plug of the cord is removed from the jack at the di::.;tant end, the E540 relay 
releati es, reE.i toring the circuit to normal, as previously described. 

· llo \"lb.en the trunk key is 01)e:,:·ated to the holding position, the #18-AE resiG
tance bridged ac1~oss the trm1k prevents the distant cord supervisory lamp from 
lighting thereby holding the trunl{. The E370 relay is held operated performing 
tho- same function as before., 

INCOMING FROM FINAL SENDER OR OUTGOING TO LINE SWITCH, FIGURES 2 AND 4. 

HJCOI\IING CALIS 

12. Ori an inqomi11g call from a final selector the mechanical apparatus sei.Zf)G 

this trunk, connecting battery to the lead s. operating the B139 relay. 'l'he B139 
relay operates, closes in part, a locldng circuit through the 425 Otilll winding of 
the Z633 relay. Vlhen ringing current is applied to the tip and ring of the trunk~ 
the B136 relay operates through its 550 ohm winding and locks through its 475 ohm 
winding, under control of the E833 r-.elay. The circuit in which the Bl36 relay 
locks, is traced to ground over lead B in series with a relay in the auxiliary sig
nal circuit (not shown) vvhich vvhen operated co1mects the interrupter cirOuit to . 
lead A, The Bl36 relay Ol)erated, closes a circuit from battery, through inter
ru.J?ter {not shown) over lead A, through the malrn contact of the Bl36 relay, break 
contact of the E633 rolay. through the trunk lami)S, causing the lamps to flash un
til the call is answered. 

13. When the call is answered by the opera ti on of the trunk }s:ey to the talk
ing position, the ringing current is . tri_p:ped by the ·bridge in the teh)jhone, circ·u.i t 
and the E633 relay operates from battery through its inner winding~ b.r ea}.:: contact 
of' the hodding side of the _ trunlc ke:y, make contact of the talldng ride o:f t:i'.10 key, 
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t? g~ound over lead S-2. The :8633 relay onerated ( a) Locks through its 4-25 ohm 
Vi/l'ldl ' d . . - t . . ~ , ng u.-,,,, 0 r_ c_ontrol of the Bl39 relay. (b) Opem; the locking circuit for the 
Bl36 r e lay wh;ch releases. (c) Di~connects the 550 ohm winding of the B136 relay 
from acro~s tn_e trunk. (d) Supplants the interrupted .battery with steady battery, 
thus causing the lamps to remain lighted ao a busy signal. 

in 
the 

ing 
ing 

14. The operation of the trunk key to the talki11g _positi-011 connects a bridge 
the talldng circuit (not shown) a.croon the tip and ring of the trunk, ca-.1Si11g 
mechanical apparatus to function. 

15 10 When the trm1k key is operated to the ho.1:iing position the 550 ,ohm wind
of the Bl36 rel~y is_connected across the tip and ring of the trunk as a hold
bridge a 

DISCONNECT 

16Q Vlhen the trunk key is restored to normal, the bridge is removed from the 
tip a-,,,,d ring of the trunk and vvhen the final n elector disconnects fr-om this trunk, 
the .B139 relay releases, in turn releasing the E633 relay, , restoring the circuit 
to n·ormal. · · · · 

OUTGOING CALLS. 

17. When the trunk key is operated to the talking position on an outgoing 
call, the bridge in th2 teleiJhone circuit operates the J.ine relay and starts a 
switch hunting for an idle district circuit. The 081333 relay operates· lighting the 
tru.r."lk lamp::, as a busy signal and disconnects the 550 ohm ·winding of the B136 relay 
from across the trunk. When the line switch moves off normal and finds an fdle 
district circuit, the 13139 relay o11 erates in turn locking the :ffi33 relay. 

DISCONNECT. 

18. YJhen the trunk key is restored to normal, the bridge is removed from the . 
tip and ring of the trunk, thus causing the mechanical apparatus to return to nor
mal, releasing the Bl39 relay. The Bl39 relay released, releases the E633 relay, 
restoring .the circuit to normal. 

INCOMING FROM DISTRICT OR OFFICE ~mLTIPLE OR TEST DESK: FIGURES 3 AND__L_!. 

19a rinen this trunk is sel scted, the E226 relay is operated in a circuit from 
battery, through the relay, over the tip side of the trunk. through the poJ.9.rized 
relay briclg e {not shown),. to the district. back ove~ the ring side of the trunk. 
break contact of the E584 relay, over lead {c) through a . relay in the auxiliary · 
signal (not shown) to ground. The J!22-6 relay operati:3d, the line lamps at the re
pair clerk's deslt flash in a circuit from · ground through the lamps, break con tact 
of the £584 relay, mal.ra contact of the _i~26 relay, over lead "A" to battery through 
the contacts of the interrupter relay, in the ·auxiliary signal and. tran sfer cir
cuits. A ringing tone is c,pnnected back over the tip through the .. 02 J\.T .F. conden
der. Vfhen the call - is arw·J ured, the operation of the talking k uy ass ociated with 
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the lighted line lamp, operates the E584 relay in a circuit from ground _ over lead 
s2 • The JJ~84_ re~ay operated loclrn to ground over lead s to the district circuit, · 
releases t rrn E226 relay, and supplants steady b·attery to the trunk larn1Js thus caus
ing them to remain lighted, as a busy s.ignal. 

DISCONNECT 

20. When ground is removed from lead agu at the· district, the E584 relay·_ io 
, ) re1e,w ed, extinguishing the busy lcUnp~ and restoring the •circuit to normal. 

21, These trunks are arra11ged to transfer to a switchboard 0J?erator, when the 
repair clerk's desk is unattended. 

INCmIING FR01H At.TD OUTGOING TO TEST DESK; FIGURES 3 . .AND 6._ 

22. When there is an incoming call from the test desk, the 1'380 relay o1Jer
ates from battery over lead S, brealc contact of the E540 relay, winding of _the --~80 _ 
r e lay to grolmd in the auxiliary signal circuit. The mao relay operated, closes 
a circuit fror.i battery , through the interrupter {not shown) over lead.· A, · trirough 

_ make contact of the IB80 relay, bre_a.k contact of the ~540 relay to ground throug~ 
the trunk lamp6, causing the lamp8 to flash until the call is answered. 

23. _ When the call is answered by the trunk key being operated to the talk
ing :pooi tion, the E540 relay operates from battery through both windings in series 
through l{ey contacts. to :;round over lead s

2
. -_ The E540 relay _operated, locks to 

ground on lead S until the connection la released at both ends, supplants ~3teady 
battery _ to the trunk lam1Js c ausing them to remain lighted as a busy signal, and. 

_ opens the circuit. through the S380 re lay releasing -it. _ ,, 

OUTGOING CA.LIS o 

24. i;-/hen the trunk ke~, is operated to the talking position~ -o:q an outgoing 
call, ground _ is connected from the telephone circuit over lead S , through the non
inductive and inductive windin.c_ss of the E540 relay in series. Tfie E540 relay oper-

.._J at es and closes a circuit to light the trunk lamps as a busy signal and connects 
bat tery to lead S to light the trunk lam_p at the distant end. ',rhe E380 relay does 
not op erate on outgoing calls. -

'-"') 

DrnCOJ\11-JECT. 

25. Vlhen the keys at both ends of the trunk a.re releases, the E540 relay re
leases, extinguishing the trunk lamps, and restorii1g the circuit to normal. 

. \ 
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OPERATE 

.8136 In- Test .013 amp,. 
wdg. Readj •• 012 _,amp. 
500 Of".!ID.S • 

Outer \°/dg. Test .020 arni), 
475 ob.ms~ 

Bl39 

E226 

E380 

E3'70 

f;540 In1.. 
ner v"Jdg. 
500 OY.illl6 

E584 

E633 
Inner Wdg. 

Te[, t ~ 0009 airr_p ~ . 
Readj"• .0007 amp, 

Tefi t ."016 _ am~• . 
. ileadj •• 015 wip. 

Test .009$ amp, 
Readj. .009 fun_p. 

Test .028 i amp. 
Readj •• 018 amp. 

Tet t ~018 amp. 
Readj •• 017 am:p. 

f.I~ e[;-t .031 amp. 
Readj •• 020 amp. 

Test .027 amp. 
Readj~ .022 a.mp. 

_J Outer \7dg. TeGt .036 amp. 

crn:cur T R31UIRE.tblJ"TS 

NON-OPERATE 

Test .010 amp. 
Readj •• Oll amp. 

Test .010 amp. 
Readj •• 011 amp. 

Test. .()13 am_p. 
Readj. .014 amp. 
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;RELEASE 

Test .0042 am1) • 
.Readj •• 0045 am:v. 

Test .0002 amp. 
Readj •• 0002 aITI.fJ • 

Test .0038 am1J. 

Re adj. • 004 amp • 

Test .0009 a."TI:p. 
Readj. • 00 l amp. 

Tent ~0028 -amp~ 
Readj~ ~003 am_p~ 

ENG.--PTH-RV. 
1/5/22. 

CHK 'D .--CH'.7. APPROVED - C.L. SLUYTER., G. '1. L. 
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