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WITH ASSOCIATED KEY AND LAMP CIRCUITS 
FOR TAJ.KING LINES AND TRUNKS 

CRANJ.ES 

• D. DESCRIPTION OF CIRCUIT CHANGES 

• 
• 

D.l Drawing is reissued to revise cross connections to provide 
~or use with No. 4 toll system. 

n.2 Equipment note 202 is added. 

All other headillgs, No change. 
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GIRC.:UIT DESCRIPTION 
·_· -.~ :~'.~,·s:.::.1 D £i ,J !tLOPMENT DEPARTMENT 
.. · .. ·-::··: ~~;,:; IN U.S.A • 

PANEL SYSTBMS 
SENDER KAKE BUSY J'RAMB 

TELEPHONE CIRCUI'l' 

CD-21707-01 
Issue 3-D 
( 6 Pages) Page 1 

WITH ASSOCIATED KEY AND LAMP CIRCUITS 
FOR TAIKING LINES AND TRUNKS 

CHANGF.S 

Do DESCRIPl'ION OF CIRCUIT CHANGES 

Dol "Z" wiring is added in Pig. A. ·Note 109 covering the 
change is added and the change reoorded in Note 108. 

Do2 Prior to Issue 6-Note'"·105 was as tollows: "Provide 
~ig. A in ottices which are served by- a oentru "A" 
switchboard. Otherwise provide ~ig.B". 

Do3 "With card holders" has been added at the hand set mount­
ings in Pig. lo 

D.4 The cross connections are changed and equipment note 201 
addedo 

All other ~eadings under "Changes", no change. 

lo PURPOSE OF CIRCUIT 

1.1 This circuit provides telephone and dial equipment tor the 
sender make busy frame, together with means tor oonnecting 
the telephone set alone to the assooiated test circuit, or 
both telephone QI dial to the various talking trunks ter­
minated at the trame • 

2. WORKING LIMITS 

2ol Noneo 

3o FUNCTIONS 

3.1 To provide means tor oonneoting the telephone and dial to 
the various trunks, lines, and tie lines, oollJllunioating with 
other desks or frames (key and lamp oirouits, ~igures 2 and 
3). 

3o2 To provide means tor ooJmeoting the telephone to the test 
oirouit ot the sender make busy frame. 
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3oS To provide means tor briclglng the reoeiwr ot the telephone 
aet 41reotly ac.rose the listening tap• to the test oirouit 
so as to eli:lil1nate transmitter noise {key sco). 

3o4 To proT14e mean·s tor manual ringing 1n conneotion with the • 
· ftrious trunk• or tl • lines. 

3e5 To pro'teot the telephone oirouit against acoustic shooks 
whioh may aocompeay the operation ot the dial or the 
various keyso 

4so CORRBC'l'llfG CIBCOITS 

4ol Looal Station Line Cirouit. 

4o2 Trunk to Subaoriber Line Oircuito 

,.3 'fie Line Cirou1t 1 TWO-Way Automatioo 

4so4 Trunk Circuit to switohboarcl, TWo-Way A.utomatio, l'Our-Wire. 

4.5 Tie Line Circuit to supeniaor, Tlr►Way Automatic, J'our-
Wireo · · 

4e8 Key and Lamp Cirouits at Other llalntenanoe Deekso 

4o7 Local J'rame Lina Cireuito 
-~ ,.a Test Cirouit tor sender Make Busy Frame. 

DESCRIPl'IOR OJ' OPER.A.TION-

5o OPERATION WITH TALKING TRU?U:S 

5ol Telephone Circuit with Dial Yeature, Pigures 1 and A~ Incom-
ing Calls - · . 

• 

Talking trunks ot Yarious kinda, suoh as tr,µiks or tie lines 
trom other deaks 1 local station lines, and ·trunks tram the • 
final multiple, will temlnate at this trame in the key and 
lamp arrangema~ts shown in :rigures 2 and 3. An inocning 
oall will actuate the talking trunk relays an4 cause the 
lamp to tlaah or to light steadily, depending upon the ar­
rangement ot the tNDk or tie line involved. To anawer the 
oa11, the trunk key ot tigure 2, tor example, is operated 
to 1~• talk position. This grounds lead "IC"& extending to 
the trunk relays aD4 grounds lead "S'l'" axten ing to Yigure •-
1. At the same time, the trunk oonduotors are oonneoteA 
through to the outer side ot the repeating 0011. The 
trunk key also prepares a path tor the telephone set by 
oonneoting together teminals 3 and 8 ot the repeating coil. 
The trunk lamp now goes out or else lights steadily as a 
busy signal, depending upon the arranaement ot the trunk. 
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llingiDg'f'• tripped through contacts ot relay (TP), which 
momentarily short-circuits the outer side ot the repeating 
ooilo Meanwhile, slow release relay (SB) operates trom 
ground on·lead "ST" and prepares an operating path tor re­
lay (SO). - The latter relay looks to lead "ST", opens the 
operating_path of relay (SR) 1 and prepares the circuit tor 
operating __ relay (TP)o Short.LY' afterward, relay (SR)- re­
stores enl relay (TP) oomes up, prepares a path for 
operating relay (0} 1 and opens the short-oirouit across• 
tip and ring. A 2:>a ohm shunt is now left across the outer 
side of the repeating ooil under control or relay (C), tor 
a purpose to be ,xplained ui section 7• below. The oper­
ation ot,relay (C) removes this shunt and connects the 
telephone ciJ:ouit to the repeating coil• thus completing 
the OODl18Ction. It should be explained that leads "T" and 
"R" ot •lgure A1 extending to the test oirouit are normal­
ly oonnEloted in tile latter oirouit to leads "Tl" and "Rl" 1 ' 

respeotiTel.y. When :ng. A is used and a test circuit is . 
not provided the "T" and "R" leads are oonneoted to the "Tl" 
and "Rl"~1eads respectively with "Z" wiri~• 

I:t it is desired to hold the oonneotion while the telephone 
set 1s momentarily used elsewhere, the trunk key ot Pigure 
2 is advanced t,o the hold position. This operation removes 
ground trom leads "K" and "ST"• detaohes the telephone cir­
cuit trom. the trunk, substitutes a holding bridge, and 
trees the telephone oirouit tor other uses. · 

J'igure 3 is· speoitied inplaoe ot 11.gure 2 in cases where 
the holding feature is not-required. The oi:rouit opera­
tion involving Yigure 3 resembles that ot Pigure 2 exoept 
tor the holding key feature. 

Telephone Circuit with Dial Yeature, Pig11res land A - out-
goilig _ Calls . · 

All outgoing oaJ.l is originated b7 operating the key ot 
Jtigure 2 or figure S to the talk position. This grounds 
leads "IC" and_ "ST"_ and connects the telephone set to the 
trunk as prevtously described. It the trunk involTed is 
ot ringdown type, the ringing key must be used to signal 
the distant endo The operation ot the ringing key also 
restores relays (C) ud (~) 1 the former opening the tele­
phone oircuit the latter short-circuiting the repeating 
ooil to absorb acoustic disturbenoes as will be explained 
in seotion 7, below • 

It may be necessary to use the dial instead or thA ringing 
key tor setting up the connection, as in the case ot trunks 
terminating at subscriber line circuits in dial. ottioeso 
When the dial is pulled ott-normal, relays (C) and (TP) 
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release, the tozmer opa:IDC the telepho~ o1rouit ucl the 
latter applylJ:lg a 811.or'-olrouit aorou the reJeatlng 0011, 
to pron.le a aultabl• 41aling Jatb.. Belay (.JI>) opera.tee · 
tna th• tzoat ooata.ot ot th• 4ial~ almnt q~1Dp aa4 epeae "h• oirell1t or rela~ (C). The 111.pul■ea ue Nll'I out •• 

_ tbe· llal retva• an4 Wllea the 41al baa -OCII.Jletely . natore4 
-- aenall -ti. al1'0U1t ot r•l_ay (IP_ ) 1• •_,_ .ae4 ana_ '11__ at ot . 
. relar ('l'P ,ain oloae4. Rela,- (!P)• UJO.ll ei,ent-
11011en.taril7 . ea••• •• .890 olua ••• bn41e4·. aroun4-·. the 
:repeating 0011 ,tt?r a Jw:p_o•• to be ezp1a-111ec1:. in seo,1on '• _ 
b•low, aDCl prepare• the ope:rat1Dg J&tJi ot rel.q .co·). Bela:, 
(ft') reatorea ahortly atterwuf. 1 wllereupea nlat·-(Ol- ooa• 
u,, rea.OTea 'the aao oJla ••' titcD.lh•~r•~tb& c.,c,U u4 
apin oonneote the teleJhea• .. , lllto: the otrfhll-. · 

. . . 

Ill oaae where the talJdng tnult le an autOilat.to t1e 11ne 1 
the gro11114 on lea.4 "X" 1• autt1•1•' "° br- ··ill .the oalJ. 
at the 418tani .. ,. ·. · It ,_ talklna trank . lnTOlYecl le ot -
r1Ag4.olfD. tn•• the r1Jlsing ltet JIWlt be ue4 t, .• 1pa1 the 
dis~" 4•~• L1Jcffiae 1 aea· tlle talking trmat ill queetloJl 
le a t1e·11ne to an "A" •pen18:~l au4 the_n.~•n!.eor•• 
eet ie DO\ OOGUp1e4 when ~•-81'0 •lpal ·t• aiftll 
oYer_ tlle -E•· 1•4• • aucUble aipal 1111711• 8ent lly 
opera'tiq the ringiag k•7• 

~.3 Operation with ~••t ,cor.i ... J'lgurea 1 all4 A 
. . . 

The telephone olrouit 1a ~4• up ot 1'1Pl'•• 1 and A in 
ottloea aene4.by a oqtral "A" nlto.,boa~, alnoe 1n these 
o•••• 1 t 1• neoe■aary to lulll4la acme ot tile aender monitor _ 
twiotiona at_ the aen4er make buay fNme• · ~r that purpose . 
the trame·J1Uat be equippe4.w1th oert•in testing taoilitiea 
and witb._a 41~1Dg t••~•• the Gonneotloaa tor whioh are 
ab.own 1n ng. A. _ - . 

• 
• 

The-teleJhone oirauit 1• ooimeote4 into the teat oirouit 
by way ot 1••4a 111.ftt aD4 ."Tl"· and •a- and "Rl• 1 theae pairs 
ot lea4■ being noraal.17 ooueote4 \ogether a, relay oon• 
te.ota in the tea• ·01ro~it. 1l1leJ1 oertaia teat oirouit keys • 
are operated, lea4•· "T" aD4 "•• are aplit ott t.raa leads 
"Tl" an4 "Rl", reapeotiTely, &n4 the telephone i• oonneote4 
direotl.y to the test oiraui't. Th• lea4 "ST" oca1ng trom the 
teat oirouit aenes the aama purpoae •• 4oe• lbe "ST" lead 
exten4iq to the key aD4 lamp o1~ou1ta, 11gure• 8 aa4 3o 

' . . 

ID oaaea wh·ere tramm.itter no1•• interterea With reoeption, ·· 
seoondary outout lcey (SOO) may be operate4e 'fllla !3 • 
•liDLinat•• tke 1a4uotion 0011 tl'Oll tha oomseot1GD 
bridges the reoeiTar .directly aoroaa_tu 11sten1ns tap• T 
anct a. · - · 
~e telephone ~acks ot ~igure A maJc• it poaaible tor the 
maintenanoe Dl8l1 to uee a headset in plaoe ot the regular 
hand &et WheneTer he tinds it OODTeaient·to 4o ■Oo 
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Operation with :rrame Line Circuit 

This telephone circuit provides convenient means ot access 
to ~ha looa1 frame line circuit• tor use by maintenance men 
working at the sender make busy or sender test frames. One 
ot the trunk keys C1't Pigure 2 or 3 may·be set aside tor-this 
purpose, leads "T" and "R" being oonneoted to the corres-
ponding leads ot the tram.a line circuit and leads "K" and 
"L" lett unconnected. No talking battery is drawn from the 
frame line circuit in this case 1 since the sender make busy 
frame telephone circuit is provided with its own transmitter 
battery supply. 

• 60 TEIEPHONK CIBCUIT WITHOUT DIAL FEATURES - FIGURES -1 AND B 

• 
• 

• 

The circuit operation ot ~igs. 1 and Bin connection with 
the talking trunks and the trame line oirouit is the same 
as described in section 5 above, exoept tbat no relay 
action ie involve4. · 

7e ABSORPI'ION OF ACOUSTIC SHOCKS 

7ol It will be noted that contact sequences are speoitied in 
connection with the key ot 11.g. 2. Thus lead "ST" is 
grounded only atter the trunk: oonduotors have been extended 
through to the repeating ooi~. This is done in order to 
insure that ringing will be tripped through the contacts 
ot relay (TP),'on incoming calls betore the slow relay 
train involving relays (SO) and {SR) 1s allowed to start. 
Otherwise, a-part or allot the ·delay interval, which is 
intended to be introduced betore the telephone set is con­
nected into the circuit• might be lost. 

7o2 The oirouit through leads '.'Tl" and "Rl" ot J'igo 2 is like­
wise olosed attar the trunk is conneoted through to Pig. 1 
in order that the repeating coil may have a chance to bu.ill 
up before the telQphone set is connected to ito 

7o3 When the trunk key ot Yig. 2 is advanced to its hold posi­
tion, the circuit controlled by leads "Tl" and "Rl" is 
opened betore the holding bridge is applied aoross the 
trunk. Thus the telephone set is detached tram the repeat­
ing coil before the outer side ot the ooil can be subjected 
to a momentary short-circuit at the contacts ot the holding 
ke70 

?.4 A·oontaot sequence is also provided at (RING) key. At this 
key, the ~irouit controlling relays (TP) and (C) is broken 
ahead ot the tip and ring conductors when the key is oper­
atedo ·This means that when the key is restored, the luie 
discharge is taken up through the short-ciro,u1 t controlled 
by relay (TP), -before that relay is allowed to reoperate 
and expose the repeating coil to the line. 
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At relay (O·) • arrangem.aDte are ila4e tor --~•akin& the 250 
om ahUDt eroun4 t!Mi repe•-t111g 0011 betOJNI the ring oonduotor 
ot· the tel.ephoae· "' 1• o~eote4 thr0Qlli 1 ao that the re­
i,eat1Dg ooil 1Md.14• 1Q betoa •• 4'•1••• nt is attaou4 
to tu c,011. ft..•eo1t\aot• ot_relq (CJ pro,.uoing the et-reo,_~•' Ceeod,•4 Ila• a·natu.nl •1v..-e relation llhioh 
la -aa,let:_ae'tor,--- tor tlla »m'P~ ao lea.DC a• the »elay 1a iD 

· nomal a&-JutiMa••· · · · · 
• 

'fh• aotion ot re_1ay. • (_sa.), _<so>,_=, 8114 ,,c_,. aD4 tll.•iz 
use 1a pre..-eatiq olioke n.en r · 1• tr1ppecl and wh1n 

-. cU.alilla . ia 1D · »n8"••• -. ·aire een touohe4 upon. 
·J.ll a44Itlonal taaotioa or the a,o ohll shunt bea14•• that 
'.-•t1oae41a Seo-\lon 'lol ••n• 1• to preTent talae !apulees 

- · on outward 41ale4.ealll. Thi• reslstanoel momentarily, 
. all1111tal ao\UMI tile NJll_aU.ng ooil 1a 4eaor bed ill Seoti~n 
5.1 aboYe, all•• the 1Jllpe4ano• ot the,pulsing oirouit 
to lnl114·u:, 1a atep after tb.e 41al reatorea 1 and thus pre­

. TeDt.s exo•••l~• 11eturban.oe to the pula1Dg relay. 

'•' Th• Varistor 

The reafatanoe ot the Tariator beoo•a leaa aa a Toltage 
aoroa.■ 14'a terminal• 1a iJloreaset. ftia oharaoterietio ot 
the Yuiator whea plaoe4 1D J&lll.tiple with the reoe1Ter re-
4uea tile volume ot tone to \he reoeiwi- w a greater ex• 

· teat When the Tolume 1• loal tbaD when the volume is nor-
11810 m··t.111a ftJ' tile lata■ity ot oliolca an.ct :loud Tolume 
-are re4uoe4 without appreolablJ' atteoting the volume ot 
JlOm.l tran•iasioao . 

• 
• 

• 
• 
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