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CIRCUIT DESCRIPTION 

PANEL SYSTEMS 
·rncOMING SELECTOR CIRCUIT 

FROM TOLL SWITCHING SYSTEM NO. 4 
INDIVIDUAL, 2 OR 4 PARTY SELECTIVE 
OR 4 PARTY SEMI-SELECTIVE RINGING 

GROUND CUT-OFF RELAY OFFICE 

CHANGES 

B. 

B.l 

D. 

D. l 

Changes in Apparatus 

Superseded 

llA Resistance 
Lamp 

Superseded By 

llB Resistance 
Lamp 

Description of Changes 

The "Mfr Disc." llA resistance lamp 
is superseded by the llB resistance 

lamp. 
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CIRCUIT DESCRIPTION 

CHANGES 

PANEL SYSTEMS 
INCOMING SELECTOR CIRCUIT 

FROM TOLL SWITCHING SYSTEM NO. 4 
INDIVIDUAL, 2 OR 4 PARTY SELECTIVE 
OR 4 PARTY SEMI-SELECTIVE RINGING 

GROUND CUT-OFF RELAY OFFICE 

D. DESCRIPTION OF CHANGES 

D.1 YK option is added in Fig. A to provide ringing in position 
14 instead of 2osition 12. This allows the circuit to func

tion properly with 8A announcement trunks. 

D.2 YJ option provides the existing arrangement. 

D.3 YJ and YK options are added in the Option Used Table. 

D.4 Circuit Note 119 is added. 
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CIRCUIT DESCRIPTION 

PANEL SYSTEMS 
INCOMING SELECTOR CIRCUIT 

FROM TOLL SWITCHING SYSTEM NO. 4 
INDIVIDUAL, 2- OR 4-PARTY SELECTIVE 

OR 4-PARTY S:EMI-SELECTI"VE RINGING 
Gn<)UND CUTOFF RELAY OFFICE 

CHANGES 

B. CHANGES IN APPARATUS 

B.l SuEerseded SuEerseded by 

llL Multiple Brush llN Multiple Brush 

B.2 Added: 

D 420G Diode 11YG11 Option 
L 400E Diode "YI 11 Option 

D. DESCRIPTION OF CHANGES 

D.l 11YG11 option is added to provide additional slow release 
characteristic to the D relay in order tD hold over the 

A relay release and reoperation during Sl relay operation or 
release. 

D.2 11G" opti·on is added to prevent surges .from the uprl.r2.ve mag
net from falsely operating the L relay. 

D. 3 The llL multiple brush is rated Mfr Disc. and .s S'.:pers,.::,:.sd 
by the llN multiple brus:b to reduce transmi;::si n noj_se and 

eliminate distortion of· the brush tips due to sna~g ng .. 

All other headings, no change. 
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CIBCDlT DISCBIP1TIOW . 
SWITCHIBG SYSTEMS DEVELOPMENT DEPARTMENT 

··t f,~-.... ' ~· 

CD-21917-01 
Issue )-D 

Appendix: 3-D 
Dwg. Isa. 6-D 

PANEL SYSTEMS 
'INCOMING SELECTOR CIRCUIT 

FROM TOLL SWITCHING SYSTEM NO. 4 
INDIVIDUAL 2 OR 4 PARTY SELECTIVE 
OR 4 PARTY SEMI-SELECTIVE RINGING 

GROUND CUT-OFJ' RELAY OFFICE 

B. CHANGES IN APPARATUS 

B.l Removed 
Fig. 2 
1-Bllll {TD) Relay 
l-El715 (TC) Relay 
1-0.1 M.F. (T) Capacitor 

C. CHANGES IN CIRCUIT REQUIREMENTS OTHER 
THAN THOSE APPLYING TO ADDED OR REMOVED 
APPARATUS 

C.l Adjustment •A• for relay (TD) is 
designated and rated •Mtr. Disc." and 

is superseded by adjustment •B." 

BELL TELB·PHONE LABORATORIES, INC. 

DEPT. 3040-BSP-CGM-CH 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l Fig. 2 is rated "Mfr. Disc.• .... _ 

D.2 The following is removed from Note 
102: 

ibll Identifymg Tone At •1• al •• uir-1 •• 2 
&q. . .r 

D.3 This change is added to Note 103 tor 
record purposes. 

All other headings, no change. 
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CIRCUIT DESCRIPUOif 
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT 

CD-21917-01 
. Issue J-D 

Appendix 2-D 
D~. Is~ue 5-D 

PANEL SYSTEMS 
INCOMING SELECTOR CIRCUIT 

FROM TOLL swrrcHING SYSTEM N0.4 
INDIVIDUAL 2 OR 4 PARTY SELECTIVE 
OR 4 PARTY SEMI-SELECTIVE RINGING 

GROUND Ctrr-OFF RELAY OFFICE 

CHANGES 

B. CHANGES IN APPARATUS 

B.l Added 

B.2 

12ocs Rep. Coil (YC opt.) 
120DS Rep. Coil (YD o~.) 
JJ Commutator (YF opt.) 

Superseded Superseded By 

B415 Relay 
B40J " 

BJ92 Relay 
" . " 

B144 " " " E6176" Eg59 " 
1545 " E572 " 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l Notes 116, 117 and 116 are added. 

D.2 The use of the B415, B40J, B144, 
E6176 and E545 relays are super• 

seded by the BJ92, E859 and E572 relays 
to show realistic ratings for obsoles
cent apparatus. 

D. 4 Note 102 is revised to .specify use 
of the )A commutator (YD option) 

with 5~ Party Line Ringing and the JJ 
,commutator (YF option) with 25~ Party 
Line Ringing. Use of Fig. G is speci
fied when Free Line Circuits are used in 
office. · Use of Fig. H is apecified when 
Free Line Circuits are not used 1n 
office. 

D.5 Note 10) is revised to show relays 
and options YD, YE, YF, YB & Ye. 

D.6 Fig. G was formerly rated "A&M only". 

D.7 Options YB, YCtYD, YE and YF are 
added to optio~i used table. 

E. CHANGES IN TRANSMISSION REQUIREMEN'lS 

E.1 Data for the 120CS and l20DS Rep. 
Coils is added to Tr.a.nsnission Test 

Requirements Table • 

D.) Circuit Note 101+ is revised to in
clude 12ocs {YC option) and 120DS 

(YB option) Rep. coils. All other headings, no change. 

BELL TELEPHONE LABORATORIES, INC. 

DEPT. ))60-WKS-CGM-Zl 
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CIRCUIT DESCRIPTION 
SWITQUNG Sl5TDB DEVELOPMENT DEPARTMENT 

CD-21917-01 
Ia·a-ue-3-D 

Appendix 1-D 
Dwg .. Issue 4-D 

PANEL SYSTEM, 
INOOMING SELECTOR CIRCUIT 

FROM TOLL SWITCH ING SYSTEM HO• 4 
INDIVIDUAL, 2 OR 4 PARTY SELECI'IVE 
OR I+ PARTY SEMI-SELECI'IVE RINGING 

GROUND CUT-OFF RELAY OFFICE 

QIAlflES 

. B. QIANGJ!S IR APPARATUS 

B.l Added 

(A) resistance, 100,000 ohm per 
IS-131+90, Ll ("YA" option). 

C. QIANGES IN CIRCUIT REQUIREMENTS 
OTHER-THAN THOSE APPLYING TO ADDED 
OR REMJVED APPARATUS 

c.1 "SS4-L" ia added in the Block or 
Insulate colmn for the (L) relay. 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l The (A) resistance is connected 
acroa s the tip and ring when "YA" ~ 

wiring, is turnished. This res:lstance 
is provided to dis charge the trunk con
ductors between selections and thus 
prevent the possibility of false opera
tion of the sender a tapping relay on 
final units selection when the final 
selectors are equipped with a 3M or· )G · 
commutator and the cable exceeds 6 mil.es 
as covered in PEM 1917. 

D.2 Circuit Note .115 is added ex
plaining the use or "YA~ option. 

D.J Reference to "YA" option is added 
to note lOJ and the options used 

table. -

D .4 In the table tor working limits 
.50,000 ohms is added for the trunk 

min. ins. res. 

All other beadings, no change.· 

2. WORKING LIMITS 

2.1 The maximum external circuit loop 
tor selections shall not exceed 

14,88 ohms resistance· and shall not in
clude more than 12 miles of cable. 

2.2 ~• maximum external circuit loop 
resistance for trunk supervision. 

is 7 540 ohms. 

2.3. The minilllUlll trunk insulation N• 
sistance is 30,000 ohms with tti'A" 

option not provided. When "YA" option 
· is provided the minimm ti,mk inslµ.ation 
resistance is 50 ,ooo ohms. 

2.4 The maximum external circuit loop 
resistance for subscriber super

rision ia 1500 ohms. 

2 • S The minimum subscriber line insula
tion resistance 1a 10 1 000 ohms. 

2.6 Tripping ranges: 

The maximum subscriber tripping 
range is as follows : -

Silent . ~ge 
Int. Silent Tripping A-c Ringing 

Relay Voltage Voltage Interval Interval 

114AK 95 .. 110 46-52 ~ 7)0.0 
114,AK 95-lOJ 46-52 7JQo 
llUK S4-S6 i6-52 lJSOa> SOOo 
114BL 72-80 0-75 970J> S50ai 
1140 64-66 46-52 1000., or l500c.t> 1000., or 150CM 
114KA S4-t6 46-52 1000., 1000a> 
114li 64-SS 46-52 1,00., l;oot» 

BELL TELEPHONE LABORATORI&S, INC. 

DEPl'. 3320-MXD-Ra>-YT 

Printed in U. S. A. 
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CIRCUIT DESCRIPfION 
s~:JTEMS DEVELOPMENT DEPARTivlliNT 

CD-:?191,-,-01 
Issue 3-D 

Dwg.. Iss. 3-D 

PANEL SYSTEMS 
INCOMING SELECTOR. CIRCUIT 

FROM TOLL SWITCHING SYSTEM NO. 4 
INDIVIDUAL, 2 OR 4 PARTY SELGCTIVE 
OR 4 PARTY, SEMI-SEL.t.:CTIVE RIHGING 

GROUND CUT-OFF RELAY OFFICE 

CHANGES 

A. CHM!GED AND ADDED FUNCTIONS 

A.l This circuit has beer. chang~d 
to orovide for connections of 

B. CHA~lGES IN APPARATUS 

B.l Replaced 

Seq. Sw. A, D-159894 "M" option 
D-159895 "ZQ" option 

Seq. Sw. B, D-15989l "K" opti0n 
D-15989 :,zR" op+:ion 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l Option "ZU" and "ZV'', "ZW", "ZX" 
or "ZY" have been added to ar

range for connection of ringing current 
to the tip side and ringjng ground to 
the ri.ng side towarrl the final terminaJ • 

D.2 Option "ZZ" is added t0 ?ermit 
circuits that have been Modjfied 

to nrcvide ringi11g 011 the tip sj de tn 
be cnnvArted to provide ringing on the 
ring sicte wit.tout changjng the sec,11ence 
switch. 

D.3 "ZT" o~ticn shows the origfnal ar
rangement to provi~e ringing on 

thP ring side. 

D.L,. 'T'he seanence switch legend is ex
tePded to show "ZV", "ZW", "ZX" 

arid "ZY" ontions. 

D.5 Circuit note J03 and the cntions 
'.1sed table are extended to· refer 

to opt:i.ons "ZT", "ZU", "ZV", "ZW", "ZX", 
"ZY" and "ZZ". 

D.6 Circuit notes 11.3 a~d 114 are added. 

D.7 The fusing information for the rj ng
ing lead formerly was 1-1/J amp. 

All other headings under "Chanees'~ 
no change. 

ringing s11:--1Jly to the tip side of 
t.r.e final terminal to nerrrd t in
crea sin~ tre numbPr o:f' subscriber 
stations without the addition of 
fi.nal termi11c1ls • 

Replared By (Special) 

D-178.3$1~ "ZV" optio11 
D-178.385 "ZW" oT)tic"l 
D-178.383 "ZX" o~tion 
D-178JS? "Z!" option 

l. PURPOSE OF CIPCUIT 

1.1 T~is circujt is for use in the 
comoletion of calls from cross

bar toll.to subscribers i~ TJanel 
r,ffice areas. 

2.1 The maximum external circuit loop 
for selections shall not exceed 

1438 ohms resist.anc':! And shall not in
~lude more t~an 12 Miles of cabJe. 

2.? The :naximurri external ci.rcuit loop 
res~st&nce for trun~ supervision 

is ':7540 ohms. 

2.3 The minimum trun~ insulat1on re
sistance is J0,000 ohms • 

2.4 The max~murn extr-rnal circu5t loop 
resistance for subEcriber Sll')er

vjbion is 1500 ohms. 

?.. 5 'l'he minimuJT1 s11b5criber line insulA
tj on resistance~~ ln,oon o~ms. 

2.6 Trlopin~ ranges: 

The nrnximurn subscriber tripryin,e; 
range is as follow~: 

Printed in U. s. A. 
t - L/L ?/) \ 
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Silent Range 
Earth Sub-Tripping A-C Int. Ringing Silent 

Relay Voltage Voltage Interval Interval Pot.. set 

114AK 95-110 46-52 450al 73Ck> 
114AK 95-103 46-5?. 80Qo 7JO&l 
114AK 84-88 46-52 135Ck> 80Qa> 
114BL 72-80 60-75 970., 850., 
114KA 84-68 46-52 1000w or 150O.JJ 1000&> er 1500&> 
114KA 84-88 46-52 
114KA 84-88 46-52 

3. FUNCTIONS 

J.01 Recognizes selection. 

3.02 Makes brush selection. 

1.03 Trips the selected brush. 

3.04 Makes group selection. 

100OJJ 
1500w 

3.05 Selects, and centers the multiple 
brushes on the terminals of the 

first idle trunk in the selected group. 

J.06 Grounds the sleeve terminal of the 
selected trunk as a busy indicatim 

as soon as it is seized and maintains 
the condition until the switch advances 
beyond the talking position. 

3.07 Closes the "T" lead of the in-
coming trunk to the "T" lead of 

the final selector and connects ground 
to the "F." lead of the incoming trunk 
durinv. the time the final selector is 
making selections. 

J.O~ Recognizes the completion of 
final selections and signals the 

sender t~at all selections have been 
completed. 

3.09 Recognizes trunk closure from 
the toll outgoing trunk circuit. 

J.10 Transmits audible rin~ing tone to 
the calling suhscriber while the 

celled s11bscriber is being si ~nalled 
w~.t.h machine ringing current. · 

3.11 OpPns the ringing circuit when 
the receiver is removed from t~e 

switchhook at the c~lled station or 
when the toll trunk releases this 
circuit. 

J.12 Furnishes talking battery to the 
called station from the time 

when the ringing circuit is opened un
til tt 1e connection is relP.ased. 

3.13 Signals the originating toll 
operator when the called sub

scriber removes the receiver from the 
switchhook on answer and when the re
cetver is reolaced on the switchhook 
on disconnect. 

Page 2 

1000w ±15V TlTBE 
1500w ±5V TUBE 

3.14 Furnishes rePe~tjn~ coi1 and c0n-
denser transmission d1lri.n£ the 

ti"1€:' the call.in~ and called stations 
are connected. 

3.15 Returns the elevator to normal, 
resets thP. m~ltjple brushes, and 

advances tPe sequence switch to normal 
when released by disconnect. of the 
toll trunk. 

J.16 Registers each revolution of the 
sequence switch. 

3.17 If all of the trunks in these-
lected group are busy when the 

selector hunts for an idle trunk, the 
elevator stops on the to~ set ofter
minals in the group (kno~~ as the 
o,.rerflow terminals) and the selecto!" 
functions as follows: 

(a) Signals the toll sende~ ~~at an 
overflow condition exists thereby 

causing the associated trunk cjrcuit to 
transmit an overflow flash to·,vard the 
originating toll operator. 

(b) Recognizes trun~ closure. 

(c) Registers the overflow condition. 

( d) Returns to norna 1 whe::, rel ec?. sed 
by the toll trunk cfrcnit. 

J.lg ~•v'hen the elevAtor trflvels to thP. 
tcr of the frame nn a trouble 

condi~ton (tPlltale) thP circuit 
functic:ms as folJows: 

( " .. C.,. 

( h) 

Release the UP-drive magnet. 

Si~nals the sender as on an over
flow condi t.ion. 

(c) Recognizes trunk closure. 

{d) Returns to n0rmal, when released 
by the toll trunk cir~uit. 

J.19 Returns to nC'rr:.al if the switch 
is advanced off norrial mar11ally. 

J.?O Transmits a line busy flash and 
tone toward the toll office when 

the called line is busy. 

• 
• 

• 

• 
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3.21 Provjdes for giving a tone si~nal 
to the "A" swbd. orerator 011 

intercepted calls to indicate t~ey are 
f'rom toll. 

3.22 Provides a charging circui~ for 
condenser (R) before trunk 

clcs1tre 0ccurs. 

4. CONN~CTING CIRCUITS 

~hen this circuit 5s sh0wn on 2 key 
sheet, the connectin~ informaUon thFre
on is to be f~llowed. 

4.1 

This circuit functions with: 

Toll key pulsing sender cjrcuits. 
SD-6$018-01 !Typical} 

Tn1~k circuit from toll switching 
system #4. SD-6~011-01 (Typical) 

4.3 Final selector circuit arranged tc 
onerate. with ground on cut o~f 

rf'>J~y. ES-?396~ ('I'ynical) 

Trunk circuits for blank inc0mi~g 
m~ltiple. ES-240037 (Tyofcal) 

4.5 Miscellaneovs rFgister c5~cuit. 
SD-20J 41-01 

4.6 Standard test cjrcrlits for testing 
incoming selP, ct ors. SD-20042-L·l 

(Tynical) -

DESCRIPTION OF OP~RATION 

5. SEI!.HRE 

When the associated toll trunk is 
sP,lP-cted by a crossbar markE·r arid the 
associated sender is ready for selec
tions the (L) relay operates ovPr the 
fundarr,ental circrdt in seri.e s with the 
"st~nning relay" cf the sender and 
arlvA.~ces the sequence switch t.o posi
tion?.. 

f.. BRUSH ~,ELJ!.,CTION 

~ith the switch in r~sition 2, the 
UP-rlrive magnet operAtes, causing the 
selP.ctor tn IT'ove uoward for hrush se-
lF ction. As the selector moves upwarrl, 
carr~,j ng the commntat,.,r brushes over the 
commntator segments, tr.e A ser, ment.s rind 
b~1sh int~rmit.tPntl~ cnnnect grc~nd to 
thP tin side of the funrtamental ci.rc~it, 
alt~rnately closing and onening a short 
circuit arotmd the ste~ping relay of 
the sender clrcuit, t~us releasine and 
,,ermitting the reo!)eration of t,he stens
ninri: relay. When sufficient jmnulses 
have been sent back to satisfy the 
sender for this selE,ction, the funda
~enta] circuit js opened by the sender, 
releasin~ the (L) relay, and consequent
ly opening the circuit, through the TJP 
l"la':nPt; which stops the upward movement 

of th~ sel.ector, and thr ~witch adva~ces 
to r,osi tion 3 where a circnit is closed 
for-~ryerating the T~IP ma~net. 

7. GRCUP St.Lr~CTION 

When the fnncian~ert;:i J circuit is 
a?ain cJosed :n the seDd0r, the (L) re
lay operates, advancinr t~P_switc~ to 
oosition 4. The UP magnet is a~a1n np
erated and the selector ~ovPs vn~ard 
for ~roun se]ection trinnin~ the nre
viou~Jv ~el~cted bntsh. As the selec
tor mO\'EO s uoward tr.e B commutator seg
ments a~d brusr. j nter'Tli t tentl y c0:-,n~ct 
g;round to tre tip side ,-,f t~~ fnnda
~entPJ circuit, alternatPly closin~ and 
~r~ning a short circujt around the ste~
oing relay of t~ie sender circuit, t~e.7:e~., 
releasin~ and permitt5n~ t~e re~uer~t~on 
of the stepnini; rela~r, nnti) SlJfficiE-nt 
iMnuls~s have been sent bPc~ t0 satisfy 
th~ Eender. The fundam~n~~l circ~it is 
then o?enPd by the sender; releasing tr~ 
(L) r0lav which onens the circuit throu~h 
th'? UP macmP,t, stonning the U~WArd move
m, rit r.f t:1P selPctor, advE•ncing the 
switch to nosition 5. As the switch 
leaves ?osition 4 the TRIP ma~nPt re
leases. 

In position 5, the (L) relay oper
ates thrru~h it.s sec0ndary t·dnrl:i.n~, 
advancin~ the swjtch to nosition o. If 
the 1irst trunk in the ?roup is idle 
when tre S\:i t ch adv a nee s ~·ro.rn p0si tir 1n 
~ thP (L) rEJay releases, conncctin~ 
u:rounci tbr11 cam P to thf-! ~: termina 1 of 
fhe trunk to hold the trunk busy end arl
vancing the switch to nosition ?. If 
the first trunk of tl:e f;r0U"".I fa busy 
whery the rwitch enters pc~~tion t, the 
(L) relay holdf; onP.retr:d t.hroup;l-: ~ts 
r,rimary w~_nd5n;; f'rorr: ~ro11nd on the S 
t,Prm:i.nal and the UP rn~gnet or,erates, 
causing thP. selPctor t,0 move upward. 
'.;ihen an idJe trunt.: j s found the holriing 
c :.rcu 5.t t hro11gh the orirr1ar~, wind tng 1f 
the (L) r~lay is opem,d, b 1.it the (L, re
lay aoPs not rslease immrrtiatelv because 
0f a circuit cJosed throu~h the ~c" com
mutator brnsh anrl segment. The adjust
!'n(;nt of the "C" c0mr;ut.,qtor brush w:lth 
relation .. ,o thf> tripoF-rl slePve JTtul tiple 
brush. js such that it doFs not break 
contact with thP. "C" corriJT1utator segment 
until slir--htlu after th<~ holdi..ng circuit 
throup;h the nrimar~r wirirlinQ'. of the (L) 
r~lay is ~penFrl, by t~P slP~ve brush 
leaving the busy trr1 inal c:nd "TI2kir,p: 
contact with th~ sleeve tPrminal or t~e 
idlP tnink. The (L) relav &nd the PP 
magnet th~re~ore re~ain crprat~d 4nd thP 
SP.lF>ctLr c-ontinurs to travPl t1p,•rard "JP

til th~ "C" commutator brush h:reaks con
tact with the metal se~ment. At this 
time the bntshes are slightly above the 
centPr 0f the eelPct~r tPrminels and a 
holrling ,awl enters the no~ch in the 

Page 1 
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rack attached to the brush support rod. 
·v!ith thP circuit to ground trr;i the "C" 
commutator or,ened, the {L) relay re
lPases, disconnecting ~round from the 
commutator feed bar "G" and releasing: 
the UP ma~net. The selector the~ drops 
bac1< ,1pon -the hol riing pawl, t'1us center
ine; the brt1shes on the line terminals. 
Dnring trunJ< huntine;, ground 5s con
nPcted to t!l.e "G'' cot'l'1I:11 ttator t rirrmgh cam 
c and the front contact of the ( L) relay. 
Thfs is to oreven~ the reoperation of 
the (L) relay, by the closing cf a cfr
cu.;_t from ground thro1,gh t.he "C'' comrn•1-
tator brush and seg'llent as t.hE' selectar 
droos into place. The re]ease of the 
O,) relay advances the switch to oosi
tion 7. 

9. S~LcCTICN BEYOND 

In oosi ti.on 7, thP, ( L) rda~, operates 
thr0vgh its µrimary w4 ncting, advancing 
the switch to p0s5tion A, w~ere the (L) 
relay holds over the ring side of the 
trunk to grot:nd in the final seJ.ector. 
The tip of the fund~~entRl is closed 
throu~h cam F from the final trunk to 
~he sender and grrund thro~~h the con
tact 0~ the (L) relay is c~n~ected to 
th~ rin~ in order to complete the funda
msPtRl -c5rcuit. 

10. INCO~ING ADVANCE 

After selFction beyond "Final Se
lF ct inn" has been complE:teci, thf' f-i..naJ 
~elect0r ~uncti.~ns and di~connects 
~round from the rin~ conductor, cc·using 
thR rPl.PPse ()f t,1e (L) rE>lay whic-h ad
v~nces the swjtch to ~ositi.on 9. The 
!L) relav reoDerates i~ position 9 ov~r 
t'!-lf' •1mdarnPntal circu::: t. 'T'h::.s ti..r~e tre 
rlir~ction of the current over the tip 
and rin1:s of the fundar1ental circuit is 
rAversed and causes the s~nd€r t,0 func
tj on and orerares for dismissal. 

Tre (L) relay operated, advances the 
switch through position 10, releasjng 
thP 'L) relay. The A earn also prov-i_des 
a path for advancjng the switch to nosi
tic.n 11. 

11. TRUNK CLOSURE 

vii th this sw~. tch in posj t.i.on 1 J , 
battery ~nd 3round clcsure is orovided 
thrJ the (A) relay to thE:- trunk whid: 
vnll cause the toll sender tc functjon 
anrl in turn cause the associat8d out
o.:oinp; trunk circuit to clcse thr 1 : the 
pclartzed relay bridre, after which the 
sender will release. The {A) relay in 
this c lrcv it will operate thru t},e sendPr 
br; ,-, i;f> ;:; nd wHl l:-r> held opi=>ratPd t hru 
thP bric~ge in the toll trunk circu:i t. 
The (A) relav operat€d will cause oner
at.ion of the (D) rela!r wr.ich w-Ul 0pPrAte 
tb~ (L) rPJay advencing the switc~ t0 
~ositjo~ 12. The (L) relay l◊c~s ~per
ated in positicn 11 to lnsure advance of 
tr.e switch on abandonPd calls. 
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J.?. l (}enera 1_ 

·:rhen ont-,ions ",T" ~, ... ~ "Y", "L" 
"ZQ" or ''ZR" or "ZZ" ::ind 11ZV", ''Z\i", 
"7.X" or "ZY" are used, V:,=, circ,_...i.t cr
eration ~rovicies ~~r connecti0n of 
rlm_;in~ sunY"\lj• tC'I rine; ccnn1\ctor tCWf\rr 
the final select0r ~or ~i.~nalin~ the 
called ~tc1tion. 

()pt ions "ZTP'' c'10 1'ZVH' "71;'"' "ZY.." 
or "L'.'.Y" r.re nrovid0d t:re:•, ,,.~ nP-in~ snt'plv 
j s t0 11P cn!'lnE. <'tPd to t~, tip ~0nd11cto-r 
t.o·.ard tl--i~ final selrctr:,r :or si!7:'1El5no; 
t~c called stetlon. This arraP~F~Pnt 
T"!ay be used ,vhPn it is cesired i:.o in
crec:se tl-ie riurnbcr- o± s·Jbscr:iber staticns 
,,.•itl--iout the adrli.tion rif final. tF.rr.iinals. 
This w:i.11 be. acco'!l 11 j_s.hed bv tre use of 
an additional (The~rctic~l). of~ice co~e 
\·Jith its j_nr0mi..n~ ~P,J.E-ctors arran~ed 
to connect rin~ln~ suprly to the tir 
conductor tr)ward the f5 nal selectcrs. 
The same final t~rM~nal c~n he rPached 
bv d1alin~ eith~r cf~ice c0de but ~i~
~aling a station on onno~ite ~icies of 
the Jine. ~uch an arran~~mFnt will 
nPrmit, nrovic~5.ni:: a maxil"1um rf' tw0 sta
iions rer rinal.terminal by veinF the 
fjnAl selPrtors coM~on to two grours 
of' inc-orninR: sel0ctr·rs, P-:.'c\1 of' -which 
is assnciated wit~ a senarate office 
corle. 

12.2 ~nriivL 1uc:l or Two Party SelPcti,·e 
'qj_nP' i nr.: 

'.·:hen t:i i'"UrP A for this t~roe of 
~in;in~ i~ nrovi~ed the senuenc~ switch 
~ill st0~ in nosition l? ~here inter
ru-oted mRchine ringing: is connPc-tPd thrn 
the windin~ of thP ~R) rF]av and con
tacts of the (L) relav to the subscrihers 
line tn rin~ the bell.at the called 
statjon. Audible rinvinQ'. tr,n~ is pro
vided to tr•..: ccd U np; party t,l1r11 cam G 
con~ens~r (A) and the rPnfatinp coil 
windings as an inc:icatirrn that r:ini::i:ing 
cnrr8nt is co!1nected to thE· callf·d line. 

l?. 3 F:mr Party .3erni :iel~ ct i ve R:i.nginl7 

12.Jl '.ih'?n fir,~ure R fer u~!s tVDP of 
rin~in~ is nrovicied and ihe sta

ti0n cFlled is to be sj~naled wit~ the 
cne rin~ code, the "P" commut-.ator cir
cuit will be ~peP end thP (P) relay 
will nC'lt O'JPrate. Under thi_s cond5t:ion 
trie se(JucPce sw:.tch will stcr in po~j
tlon l? where interrupted ~achine ring
inr, with a two second rim~ duration 
wi 1J. be r0nnectE-'d thr·u t f1f' windine; of 
t~e "R" relav and contrcts of the (L} 
re 1 av to the· s11h~ crib('T'S l inP to ring 
the hPll at th~ callPrl st2tion. -

12.1? TJhen the station c?Hed to bP hP 
si~naled w5th t~P twn rlng code 

ground will be clos~d ~h~1 the "P~ 
commutator ODE>rBtin~ ti"'P (P) rf:lr.1? :'..n 
positions 10 to l? 1/4. ~ith thP (P) 
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rela,r operated the sequence switch 
will.adv~nce thr1 posfti0n 12 to 13 
and the ringin,~ circujt will be held 
open t.o prevent a false ring while 
tlie switch is advancing thrn !)nsition 
12, a circuit from gronnc thru cams 0 
and B will cause advance of the 
switch from position 13 to 14 and when 
~rcund closure fro11'1 the pick up cir
cuit thru contacts of the o~era~ed 
(I.) relay 0ccurs, the (P) relay wil] 
onerate indicating that the rin~ing 
power circuit ts in a conrl ;_ tion to 
provide a full cycle of rin~ing t~ 
the subscribers line. T~e fp) re~ay 
will lock ot'erated 1mder control of 
the op~rate~ (L) relay and will close 
~nterrupted mach\ne ringing with ~we 
one second rings thru the winding of 
relay (R) to the subscribers line to 
ring.the bell at the called station. 
',·.rhile ringing sup/ly is ccN:f> cted t,~ 
~.he line 1.;.nder either the one ring ~r 
two rin~ c~nditions audible rin~jng 
tone will be provided to the call in~. 
~arty t~ru cam G, conciens~r (A) and 
the rereating coil windinfs as an in
dication that. the bell at the ~alled 
station is being run~. Under th€ twr, 
rinl" condi ticn when thr· called sub
scrihPr c=inswers the (R) rP,1av will 
cry~r~te Rnd cause release of.relay (L) 
which will in tur'l cause release 0f 
rPlay (?). RelPase of relay (L) will 
causA tl1P circuit oper.qt:.on as de
scribed in par. 13. 

l?.4 Four Party Selective Rinzin~ 

With ~~is operation fi~~rFs C or 
Dare orovided a~d thP, cirruit will 
f'unct5.on ClS follows: 

l?.41 When the station called is t~ 
be signalled with supf 0 rimposed 

cnrrent the circuit to the "P" comm11-
ta~or w~11 be open and the (P) rP]ay 
will not oryerate ca nsi 11~ the sw~ t ch 
to stop in oositicn 12 wrerP. s 1 1p. 
r:i.n?,ing thru reJ.ay {'R.) and contacts 
cif ~hP 0pereted ( L) relay wiJ l be 
connected to the subscriber line tc 
signRl the called st&t~on. 

12.42 When the desired station is to 
be rung with + superimr,osed cvr

rent the circuit t0 the P coITlffiutator 
is cl~sed which will ca11se oner~1ti:>n 
of tr.e (P) relay in positions 10 to 
12 1/4. The {P) relay op~rFted will 
cause advance of the switch to posi
+~on 13 and ooen the ci.rcvit to tr.e 
r~nging sunoli to prevent a false 
ri.nr while the switch is advancing 
thr•t no~i tion 12. The ( P) relay will 
rPlt'!fl.Se when the switch advancef; from 
position 12 l /4. Advance of the 
switch from position l3 to 14 \'·ill 
occur frorri ground closPrP.S thru car:s 
0 and P. In position 14, + superim
pcsed machine ringing thru the wind
ing of relay (R) and contacts of the 

(L) relay is closed to the subscribers 
linP to si~nal the callP~ stiti0n. 
'.,her. thP. cR1led stat.:_on' i..s si.P:'1a1led 
with ~ither - or+ rin?in~ ~1~nly 
am!ible rim:in;! tone is l')rnvirled to 
the calli nP-: · snb.Jcribr,•r t~r1.1 ccndensF-r 
(A) ca~ G ind the reneati.n~ coil wind
in~s as explEined 1n cara~ranh 12.2. 

13. TALl{ING 

When the rFce-i..ver is r~~oved fro~ 
th€': swi tc~h0r,k at the co lled stat :i 0n, 
the (R) relay will operF.te and cause re
J.PaSP of bf: ~L) rday. Tl-\e (L) rf:l2y 
re]Aased will under all condi..t5ons ex
cent 4 narty rin~ing with the two rin~ 
corle, disconnect thP ringing circuit 
c1nrl the (R.) reJay fr:->rr. the li'le c&11s-i..n1_s 
.5 t tc relec:se. For the two ring con
diticn relF&se of relav (I) will c&use 
rF.lease of relay (P) which will dis
connect the rin:tng circvit a~rl (R) re
lay from the linP. Release of the (L) 
relAy wi.11 cause advarice of the swit c!'-, 
to ~nsition 15. In nosition 14 3/4 to 
l~ ~hP (L) relay will a~ain cperate ~hnt 
wi nr1inr, S e11d 1-dll cause advance of the 
swit.c,h t.o position 16. From ooslt-iC'n 
]4 3/4 to 16 Talking battery and ~r0und 
tl-iru rela~p S anr:i the reryeftti11i:i: cotl wi.11d
in~s ~re c0nnectP,d to thP subscribPrs 
line 2nd the ( S ~ relay wi 11 one rate. 
Operation of trie ( S) rPJ_a~: will ce 1 1~P, 

,:nFration of' rrlc.J,r (;,il) 1r:l-iich v;ill re-
v~ :rse thr batt~r,, - ct'1rl s:rrovnr conn1=>ctions 
fro"1. thP (!.) rPlay to the t.r11nk, therehy 
transr,,i +,ting a subscribE. rs c:, nswer i n0 i_ -
c~ti0n to th~ rlistant t0l! opArator. 

;ihen the rf':cEivrr Ls rcnlacAd on 
the switc~hook at th~ celled station, 
the (S) r0l&y rFleases, rele~sin~ the 
(Sl) rElay. The rAlease ~f the (Sl) rP
lay ar,ain reverses the battery anrl 
ground c0nnPcted ~o t~e incoming trunk 
: or s·1pervisory purposPs. 111he>n the hold
ing bridge in the toll trnnk is ON?ned, 
t½e (A) reley relPases, releastn2 ti,e 
(D) r~lay. The (D) relay released re
leases the (L) relay and onFns ~he cir
cuit from the ground winding of t~e (A) 
relay to the t~unk to preve~t interfer
ence by rese=.zing during return to nor
mal. The release of th~ (L} relay act
vances the switch to position l~ where 
the vmm marnet OpPrates, causing the 
selector to moire downward. \ihen the 
selector reaches nl')rr.,al, P."round throl'_e-;h 
tte Y comr.utator brnsh and segmPnt, ad
vances the switch to nosition 1, t~us 
releasing t.he DO\iN l"'ae:net. The TRIP 
magnet is enPr~lzed iri ~ositi~ns )7 
1/2 to 18 to ~revent sna~~ing the mul
tirle brusr. C'ln the trip fingers when the 
elPvat0r i~ r~turning to nor7al. 

15. OVERFLOW 
If all of t~2 trunks in thP s1?lPcted 

~ronp test b•1sy whilP trirnr:: huntinP- in 
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oosjtlon ~, the selector will continue 
upward ·,ntil tl)e multiple brush contacts 
wi.th the too set of terminals in the 
groun, know~ as the overfl~w tLrminals. 
The sleeve com~utator bar is ~nen at 
ov,::,rflow to rrevent ~rounding t!'ie sleeve 
terminal of the "1UltiolP. bank while th~ 
swjtch i.s movine- out of trunk hunttng 
oo"5~_tion. The TL} relay releasE:s when 
t~i~ t~rninal is reached and advances 
thP switch out of nosi.~ion 6. In posi
tfon '7 the U.) relay reoperat-,es, advanc
ing the switch to posit~nn 8 where 5.t 
a ~e in releases, because the ring tf',rulinaJ 
is not ccnnc cted to a f inAl gr01111d, ar:i
v~ ncing the switch to unsi~ion 9. Re
VP.rse battery is conn~,cted tn the funda
m-·ntal circuit as prev5 ously c:escri bed, 
but since t~e sender has not yet made 
final selections, it is rec01TTizijd by thF: 
send~r as an ov~rflow conJition which 
causes the sender to dj_smiss and the toll 
outgoing trunk to provide the norr.ial trunk 
closure bridge condition. The incomin~ 
(L) relay operates as in norrri"J.l opt::r.-Jticn 
and causE:!s advance of the switch to oos; __ 
t ion 11. The incominh (A) relay tl 1 en op
ercites thru the toll trunk sur~rvisory 
bridge as in ncrr.al o~eration, operating 
t);~ ( D) and ( 1 ) relays and thereby advanc
i~~ the swit~h to po=ition 1~. Ground 
cJ osure thr~1. the Z commutator sei:ment 
will advance the switch to nosition 17. 
As the swit:,ch advances thru r0sitinns 
~.? /16 ;:·rel.And closure t.o the t i.p condP.ctr.r 
·.vill ca•rne one ration of thf 0vPrf 1 :,w rf·f"'-
istPr. .:hP-n the hoLiinP; brid=:e in tlw 
tell trunk is opened, tl-ir- ( i\) ( D) ,: nd ( L) 
rr-19,,s w:.11 release advancjnr· thP switch 
to nositi.on 18. In thjs no:.Jticn th. down 
dr1ve mngn0t oDerates causing return of 
t:.he el,c•vator to nnrrnal and Prlvarice of thf 
switch to nosition las describPd in 
l')ar. 11..,. 

16. TELL-TALE 

If the sPlector travels upward t.n 
thP t0r of the fraMe, kn:1wn as "tell
tale" n~sition, in any nf the up-rlrive 
r">5i ti ens, ground through the X corrm1 1-

tB tor and brush advances th€ switch to 
the nr•xt n0sj ti.on. In oosi tion 3, the 
(L} relay operates over the i~ndam@ntal 
circuit, advancing the switch to posi
tion 1.-, wh€re the X commutator advances 
the switch to position 5. The (L) relav 
o~erates again, advancing the switch t0 
position 6, ground through thP :•. ccmrrn.:
tator brush and segme~t, arlvanctng the 
switch to position 7. The (L) relay 
operates as before, advancing thf switch 
to oosition 8, the X commutator advanc
in~ the switch to ryostti~n 9. The ovPr
flow si~nal is sent back tn the sender 
which 01.sconnects cansing the t0ll trunk 

Page 6 

to provire trunk closure and advance of 
thP.inro~5ng selector switc~ to position 
12. In this flof:it~0n C"'rounrl closure 
thru t.he X commutator se.~rni:-•nt wi 11. c.::iuse 
arlvance o~ th~ switch to-nnsition 1~ and 
return to norm6.l iE described for the 
overflow condition. 

As the se:11rnc:-e swjt~~h 8rlv:: nces 
thrt oosition 10 ~round ir connected 
to le~d nnn" to the sAlector ~roup 
rP~i~tAr in ordPr ~o r~cord all of 
th; calls which a~e co~nlPted thr~up~ 
c ri;r01)p of t run}:s. · · 

VJhen this circuit is 1;sed i.n an 
office equir,~d wit~ a nanEl "~" switc~
b0ard arran~~d f0r the comol~~inn of i.n
tcrcept~d c~lls, th~ (TD) and (TC) re
lays and assncietf:d equh'ment sbn'.•m in 
Fig. 2 fr use~. Undf-'.'.r this con~ition 
whe!"'t a call j ~ answered by the :nter
centin~ operator relay (TD) will operate 
to batterv controlJ.~d from ~he cord cir
cuit and ~511 cause operation nf rPlay 
(TC). Relay (TC) oner~tPd wjll close 
thP tone circuit to thP. tir conrluctor 
therrby n~0vi~in~ a tone tc indicat~ to 
th~ int~rcertin~ on0r;:i~or tbat a tell 
c~ll ~as bF~n int~rce~trri. ThF fTC) 
rE-lay crn~rntfd ... ;11 p::=;c ,}-..r~t ("'i.,..c1.'it 
windin~s 3 to~ a~d 7 to~ o~ thP re
f)f~c?tinr: coU and open thr circni.t t,o 
c011(ensf'r (C). This arranc,r•rient ~5 "'ro
vi (led to orevPnt false c1osurP r,f tonP 
toward thP. toll orfice whtc~ mi~ht im
nair tra!,s·:,i_ssion ov~-r tr-" ;:issociat.Pd 
toll line pri0r to answer of thP cRllPd 
subscriber sho 1Jld the (TD) n:J.ay oper
ate falsely Rs a rP s111 t () f f'a rth n0tPn
tial at thP substation wi~h a coin in 
the box or in connection 1.:ith ,~ial 
trpe P.B.X.. switchboards. ·:'1.en thP 
tone k~y at the "A" oosit~0n is ouPr
ated the battrry co~dition on the tip 
is chan~ed to a bridgP cnndltion across 
tin ~nd rim~ thn·eby ca11si~e; -,ner-Pti.on 
of thP (S) relay and ~n t~rn the (Sl) 
nlay in this circuit. ·.:hen Fi~. E or 
F' i.s nl"'.:'viu~d, the onerr~t ;_on of ti,~ ( SJ ) 
relay will close a short circuit ar0und 
the (TD) relay c<-111sing :i.t to release 
and in t~rn release th~ (TC) relay. 
\ihen Fig. G or ~ is rrcv5.ded, t~e ore r
ation of the (~l) rPlav wjll short cjr
cu.;t and then onen the· t)pf'rc:ting rath 
of the (TD) rFlry causing it to r~lease 
and in turn release the (TC) relav. Re
lease nf the (TC) rPlev ¼ill disc~nnPc~ 
t~e tone ckt. ~nd r~st~rP the rP~eating 
coil circujt to th~ talkin~ c~ndition. 
Operation of tl-ie (Sl) rr-)ay also nrovires 
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supervJsion to the toll operator as 
descr:ibPd in oar. 13. Should the 
assoc5ated "A" switchboard circuits 
not be arran~ed for the completion of 
intercepted ~alls the (TD) relay an~ 
associated apparatus is no~ used. Un
ni=>r this condition when Fig. E or G is 

BELL TUJ.:,PHONE LABORAT()RHS, INC. 

DEPT. 3340-JWT-FAK-Kiw. 

f11rnL;hed and when the int~rcertinp 
orerator answers t~P call a cord c{r
c~it c0nriition of battery on t~~ tip 
conductor will cause opPration of the 
( S) rE.:lav in thi~ circuit: G 1"ld thereby 
provide ~uoervision to th 0 toll oper~ 
a.tor as nrPviousl~ describ 1 ·0 • 
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