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Western Electric Company, Incorporated 
Equipment Engineering Branch, Hawthorne 

( 2 Pages, Pagel) 
Issue 3 BT-431629 
Appendix #8 
September 20, 1935 Printed in UoS.Ao 

This appendix was prepared from issue 53 ot drawing -T-431629 

METHOD OF OPERATION 
Line Circuit - Trip Circuit - Start Circuit - Time Ala.rm Circuit - District 
Selector Circuit and Line Finder Circuit - Arranged for Coin Box or Non-Coin 
Lines - Panel System 

Change paragraphs 58, 59 and 60 to read: 

58 • . TELL-TALE - LINE FINDER SELECTOR BRUSHES NOI' TRIPPED •R" WIRING 

59. 

Should the selector travel to the tell-tale position while huntingt 
due to the multiple ·brush not being tripped, the (F) relay remains operated 
through its outer windingo Ground on the X commutator brush and segment 
is thereby connected to the lead "To tell-tale circuit", giv1ng ·a visual 
signal to the attendant. As the N commutator segment is opened at the 
tell-tale, the district ia prevented rrom advancing trom its normal _posi­
tion. The selector in this case is restored to normal manually ~Y the 
attendanto 

"S" WIRING 

With the circuit connected per "S• wiring, the (LF) relay releases 
when the line tinder r~aehea tell-tale• due to the N and C segments being 
open. The release of the (LF) relay releases the UP magnet, and also 
releases the (F) relay as soon as a sender has been tound. The release 
of the (F) relay operates the (DS) relay which locks, operates the DOWN 
drive nagnet and reoperates the (1') relay, returning the line tinder to 
normalo 

BRUSHES TRIPPED 

Should the selector travel to the tell-tale position while hunting, 
with the multiple brush tripped, a circuit is closed trom battery in the 
trip circuit, terminal ot the H comb at the top or the multiple bank, H 
multiple brush or the line finder selector, cam ·W, winding of the (H) re­
lay to ground on the armature of the .(DS) relay, operating the (H) relay. _ 
The (H) relay operated, releases the {LP:_) relay, which in turn releases 
the (F) relay and uP magneto The (F) relay released, opens the circuit 
through the tell-tale alarm and connects ground through the X comnutator 
brush and segment, to battery through the 1000 ohm winding of_the (DS) 

· relay, which operates, in turn operating the DOWN magnet restoring the 
selector to normal. The receiver .at the calling station being still re­
moved trom the swi tcbhook•; .. ,the relays in the line ci_rcuit are still op­
erated and the call goes through -as a new call. 
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60 • "T" WIRING 

With the circuit connected per "T" wiring, the -operating circuit tor 
relay (DS) is held opened until relay (U") baa released, thus preventing 
simultaneous operation ot the UP and. DOWN dri :,-e magnet. 

To paragraph 12 add the tollowing:-

Wi th "U" wiring a tip and ring croes at the "TF.sl'" Jack or a busy 
line f'iDder would operate the (LF) relay which would lock and drive the 
line tinder to overflow. 

With "V" wiring, when a test set plug in inserted in the•TES'f" Jack 
of an idle line timer, the test set rece1Tea battery over the tip thru 
the (U) relay or the next idle line tinder ot the chain. The tip ot the 
test plug is wired to ground tbru a high resistance relay which prevents 
the operation ot the (LP') relay under this condition. Whan the line 
tinder is busy, this battery ia dise<>nnected by the operation ot the (YB) 
relay. 

Add &lb-Title tor paragraph 46 to read: 

LINE FINDER 'l'IKE ALAllll WITHOOT TRIP CIRCUIT RELEASE ("Al?" WIRillG }_ 

Add the tollowing paragraph to- paragraph 460 

LINE )'HIDER TIME ALAIU WITH TRIP CIRCXJIT RELJWm ("AS" wmnn) 

The circuit description tor this feature will be tound in the method ·or 
operation tor the associated line tinder tine alarm with trip circuit releaaeo 

CHK'D E.LJ'. A:EP 'D. A. PENROD 
s.o.E. 

• 
,I 

• 

• 
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West~rn Ele.etri_c Company, Inc., 
E~uipnent Engineer-ing Bran.oh, Hawthorne. 

( 2 Pages, Page 1 ) 
Issue 3 BT 431629 
Apppdtx fl . 
JulJ 1611 1925. 

~ia )(. of o. sheet was prepared from Issue 46 of T-431629. 

METHOD OF OPERATION 
Line Circuit - Tripping .Cirouit ~ Start Circuit - Time Alarm Ctrcuit - District 
Selector Circuit and Lirie Finder Circuit - Arranged for Coin Box or Non-Coin 
Lines - :panel J&a.ohine Switching System. 

Add · para.graph as follows:- · 

66. ~his circuit operates with non-coin service in the same manner as 
previously described for coin box -service, except as follows:-

When non-coin service is required "N'' wiring 1s used and message re- . 
gister - equipment and nett wiring is omitted. When the receiver at.the 
ca.111Dg station is replaced on the switchhook, relay (DC) releases~ and _ 
1 t in tur:::1, releases relay (D). The release ·Qf relay- (D) closes a cir-

, oui t to the R magnet advanoing the switch to position 16. In position · 
16 relay (L) operates tllrough ,its secondary winding in local circuit ta · 
grolL~d on the back ~c:mtaot of relay {CI)~ In position 16, rel~ (D) 
operates in local circuit. mder control of .relay (E) to ground on cam x. 
The operation of .releu (D) closes~ oi:rouit froM ·groUDd ·on cam JI front 
oontaot of relay (L) to: the R magnet, adva.noing· the sequence awitch to 
posit ion 17. Relq (L} . rems. ins _operated until the sequence sw1 toh ad­
vanoes from position, 17. A momentary. ·ground is · ~onnected to the test ter­
minal of ~he , sender .on which the teat brush is re-sting • . Thia momentary 
ground serves U() _:useful fmlot1·on, . but it is not oonsidored sufficient 
cause at this . time to change a sequence awi tch cam. Should trouble . re­
sulting from this ground warrant changing oam out tings, this work will 

. be done at some future time. Position 17 1a a passby position from grOUlld 
through the inner contact ·of oam W~ As the sequence switch advances out· 
ot position l?, relays (L) am (D) release, and battery is disoomlected 

·rrom the S lead of the line allowing ·the (CO) relay in the line oir~uit 
to release. and ·as the switoh advances from position 17 1/2, relay (SL) 
releases •. , The (CO) relay released again connects battery and ground to 
the tip and rillg of the line thrO,;tgh the (L) relay. the operation of re­
l~y (DS) ~loses a · oir-0uit _tor operating ~elay (F). In position 18, a cir­
cuit ls clos~d under . oontrol of the back contact of relay {D.} for return:.. 

· ing the distr-ict elevator to . nol'.ffl8,l. A circuit is also closed to the 
· ba.c.k contact · of relq· (D) _and secondary winding of relay {DS).- ground at 
line finder segment M tor operating relay (DS) which~ocks in local cir­
cuit· to the Jl ses,nent and returns the line finder elevator to normal. 
The operation of rel~ (DS) closes a circuit for operating relay {F). The 
K commutator .segment is open at normal position and when the line tinder 
elevator reaches normal·- position relay (DS), (E)", (MB). and (F) will 
release. When the. d1s1;r1ct el,vator :n,aches normal a cirouit is closed 

- 1.. .. ..,, 
\ 
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· from the Y -oommu.tator segment for advancing the district aequenoe switoh 
. to poai tion l. 

Change ti tl 9-(:to read: -,. , 

Line ·circuit - - ~1pping Circuit · - S~t Circuit - Time Ala.rm ·c1rou1t - Dis­
trict Selector Cirouit and Line Finder Circuit - Arranged for Coin Box or Non­
Coin Linea - ~el Jlaohine Switching System. 

ENG. P.E.B. 
July 16, 1925. 
Bl!S 

\ •. ', 

CHK'D. BY: G.E.H • . -

-~ 

.... 

_A:pp·•D. 'BY: E~ R. OOOKE 4 
H.G.J. 
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Westem Electric Co., Incorporated, 
Equipment Bn.gineering Branch, Hawthorne. 

( · a?. Pages, Page · 1 ) 
Issue 3 BT 431629 
J'une 13 1 1923 (*) 
Replacing all previous 
issues • 

Thie M. ot o. sheet was p~epared tran Issue 38 _ot T➔31G29. 

KETHOD OF OPIDU.TION 
Line Circuit .- Tripping Circuit - Start Circuit - Time Alarm Circuit -
District Selector Circuit and Lim Finder Circuit - Arranged tor Coin 
Box Linea - Panel Machine Switching System. 

• DEVELOPKEHT 

• 
• 

· l. PORPOSK OF CIRCUIT 

This cammn. pmel line tinder and district selector c.ircui "t 
1a a•d tor paaaing ; ealls originated b7 a dial subscriber on a 
tlat or indiTidual aessage rate line in a tull mechanical ottiee. 

2o . WORXIRG. LDII'fs 

· Th• l.ine tinder o ire ui t 1'&• a maxilllum external loop real stance 
· ot 750 ohJu and • ainiaum leak ot 10 ,ooo ohms • .. The district selec­
t .or· c1roui t has an external oircui t loop resistance ot 5600 obma 
man•um. For truuk supervision the Dl8.Xim\llll external loop is goo 

· obu. 

OPmA.'l'IOB 

3. PRINCIPAL FUNCTIONS 

'!'he . principal tmct ions ot this circuit are:-

3.l · To es'tabliah -:talking connection. 

3.2 To aupply talking battery to the calling station • 
. . 

To connect a . buay tae to the calling .atatioll it . required. 

3.4 · · 1'o ops rate message · reg1ater ·.;on a charge call. 

3.5 ftia circuit is aa4e \lp- ·~f' the .·- rollowing divisions:-

3.51 ·The Line Circuit 

. Oon•1•1i• or the ]4.ne · relay (L), eut-ott relay 
(CO) ., a -••age register, and \-one line circuit 
tor eaoh s~bacriber' a line. When the receiver at the 
calling nation ia remoTed tran the awitchhook, battery-
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1a connected to the hunting (H) lead ot the calling 
line and the &$aoc1ated apparatus tunctiona and starts a 
line tinder selector hunting for battery on the hunting 
lead. When the calling line 1a f OQD.d, battery and ground 
trm the li~e ciroui t ia disconnected tram the tip and 
ring ot the line, which awaits the closure of talking 
battery trom the associated district circuit. The asso­
ciated trip circuit is also· released, thui, permitting 
another call to start in that halt ot the group. 

3o52 A Trip Circuit 

Ia provided tor each bank group ot 20 linea, thua 
making 15 trip circuits on a panel line tinder frame ot 
300 lines. lach trip circuit is divided into two uni ta, 
trip unit~ haTing access to the tirat 10 linea ot the 
bank( , and trip unit B having access to the lut ten 
liilea in the bank • . The trip circuit mechanically tripe 
the selector brushes ot the particular bank in which the 
terminals ot its associated lines appear and connects to 
a starting c ircu1 t. Each trip ciroui t is equipped with 
an emergency plug and jack, by llle&ne of which a detect iTe 
,rip oircu1t · can be 1.lllnediately replaced by an emergency 
circuit. 

3.53 '!'he Starting Ciroui t 

Control• the routing of calls to the respect iTe line 
tinder aelectora and starts an idle selector hunting oyer , 
the line terminal.a tor the calling line. It also releases 
at the same ti•~ trip relay in the associated trip unit, 
thus permitting another call to start in any other group. 
There is one a tarting circuit· tor each tram.e of 300 lines. 
The circuit consists ot three 200 tTPe distributing selec­
tors, one ot which permits the distributing ot thia circuit 
so as to give each line equal preference. '!'he other iwo 
distr1Dutiag aele ctors distribute the calls uniformly ,o the 
reapectin llne finder aelectors. Rach regular starting 

· circuit 1• pron ded 1'i th means tor testing any line finder 
c ireui t and is equip~d ·w1 th an emergency plug and jack, 
immediately replacing ~he regular circuit with an emergency 
circuit at oy time. 

• 
• 

• 
• 
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A Line Finder Circuit 
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Ie arraaged to find the calling subscriber's line and 
conne_ct it with the various . awi telling apparatus necessary to 
canplete a callo Bach line finder· circuit is :permanently 
ccm.nected to a district selector circuit and consists ot a 
power driven selector haTing titt·een sets ot contact brush.es, 
wired in multiple and one set ot brushes associated wi-th 
each line bank. At the same time, the line finder selector 
starts upward hunting tor the calling line, the ass·ooiated 
district selector eircui t functions and selects an idle ~~: 

sender. This circuit also includes a MAKE BUSY jack and 
TEST jack~ 

The District ·selector Circuit 

Which ia <> the other end or the line tinder selector is 
provided with a magnet-driven selector switch, by means of 
which an idle sender is ~elected and associated with the 
district until all selections haTe been completed, when the 
sender is discharged. The district selector circuit is se­
lector ended and selects and coil)lects to t~ proper out­
going trunk under control ot a sender, tor the ccmpletion of 
an originating call. It also supplies talking battery to 
the calling atat_ion, and connects battery for the operation 
ot the aesaage register in ~he line circuit on a charge o_all 
and oonnects the busy tone to :the calling stat ion, if re­
quired. 

S.56 '!'he Line Finder Ti~e Alarm Circuit 

Is tor the purpose ot : ,giTing visual and audible. signals 
to the attendant when an originating call ia not connected to 
a line ~inder in the specified time _ perio~. 

3.6 .Panel Line Finder Frame . 

3.61 A panel line tinder frame ccmsists ot 15 banks (at times 
knows aa ·panels}, ot line terminals, each bank consisting ot 
20 sets ot multiple line tel"llinal•, making a · total capacity 

. or 300 lines. · '!'he multiple terminals appear on both sides ot 
the bolt and the set coneiata ot • terminals, namel.3' ~ tip, (T) , 
ring (R), sleeve (S) and hunting (H). Kach :rrame and Dank has 
a capacity ot 60 --11ne tinder selectors, 30 selectors mounte4 
en the trcnt ot the tram.e and the other 30 aelectors mounted. 
on tbe rear of the treae. 'l'his J!Ullllber of selectors tor each 
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300 linea may be reduoe,4 'to .0 or 28 selectors. The arrange-
11.ent or the selector• aay be accompliehed b7 splitting the 
li~e multiple bank ot the frame in the following manner:-

3.&ll Each 60 eelector bank on. the trSllle is split iu the 
center and arranged for a cross connect-ion cable so 
that the ti rst or bottcn line on one side ot the split 
will connect to and appear at the last or top line or 
the other halt ot the bank. This pract iee is used 
when 60 line tinder selectors are required tor 300 
linea. 

3.612 Each 60 selector bank on a trame is apl.1 t into 
three sections o t 20 selectors, two of · these aect1 ona 

· to be arranged tor cross eonnecti on to each other and 
the other sectione to be oroes connected to the cor­
reaponding bank section or another trame. Thia prac­
tice ie used where 40 selectors a-re required tor 300 
lines, thus periai tting 900 linea to be accolllll0d•t&4 
on two frames. 

3.613 A 56 selector bank ia apl1 t 111 four sections ot 15 
selectors each, the first and second aectiona to be ar­
ranged tor cross connection to each other and the third 
and tourth aectiona arranged tor cross oon.nection to each 
other. The practice is uaed where 28 selectors are re­
quired in each_ 300 lines, thu.a perllllttiD.g 600 lines to be 
accommodated on the one traae. 

3.62 Each gro~p ot selectors tor each 300 lines 1• divided into 
two sub-groups, "A" and "B". '?he "A" aub-group ot the select ore 
ia on one aide of the transposition epli t, and the B aub-group 
ie on th• othor aide ot the tranapoaition eplito By this method, 
a call originating in a group ot 2tr1.1nea, cauaea a selector ia 
the "A" or "B" suD-gr011p to st-art· hunting, the aub-group depen­
ding upon ·the celling line being in the first or laat 10 liaea 
ot the group. Should two calls in t be aam.e group originate at 
the 89.lle t 1me, one being 1n the ti rat 10 lines and the other 
being in the la.at 10 lines, the two selectors will sta_rt, une 
selector in sub-grcup A pd the other in sub-group B •. Should 
all the line :tinders in the aub-gronp be busy, a call orig:~.n-
at ing With the eorreaponding 10 lines will start a aelectoi· in 
the adjacent sub-group. 

3.63 When 10th sub-~:roupa ot· selec; 'iors tor 300 lines are on 
the a_ame trame, twc TRIP ma.gnats 'lre u fllt;t d; one JBagnet on tle 

• 
• 

• 
• 
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front and the other iaagnet on th·e rear ot the· trame. When both 
sub-group selectors are on separate frames, tour 'mIP :magnets 
shall~.:.be · used, one on. 'the tront and one an the. rear ot the 
:rrame. . 

4 • CONNECTING C IRCUI 'IS 

4.1 A standard ·subscriber'a sender circuit and a standard incoming 
circuit. 

• DESCRIPTION OF OPERATION 

ORIGINATING CALLS 

• 

• 
• 

5. The operation tor a call originating 1n -tba t;l. mt 10 lines or a · g10up 
is as followa:- When the reoeiver is removed from the awitohhook at the 
calling stat ion, the (L) relay in the line oirc ut. t operates oTer the sub­
scriber's loop. The line (L) relay operated, opera.tea tlB (BA) relay thru 
its inner winding - . !he (BA) relay operated, (a) opera• s the ( 'JR) relay 
over a circuit traa grOW1d on the armature ot the {BA) relay, tha (K) re­
lay normal, 700 ohm outer winding ot the ('?R) relay, the (A), (STA), and 
(srB) relays· normal, to bat,e:ry on the armature or the S'?P•G magnet, (b) 
connects battery thru the outer winding ot the (BA) relay, to lead Bot 
the time alarm circuit, ( o) connects the alarm lamp {BA) -.aros• leads C 
and .l ot the time ale.rm circuit, and (d) connects battery thrU: the inner 

· Winding ot the (0) relay, in multiple with the 18-AC resistance to the H 
terminal at the top ot a group to determine in which group a call origi­
nated when ·the selector goea to overflow. The (TR) relay operated, per­
forms the following tunctione: (a) Energizes the two TRIP magnets which 
operate the t:d.p rode, one on the frcnt and one an the rear or the :trame, 
(b) opens the locking aeries circuit thru the (TR) relaya ot the other 
bank groups as hereinafter described, (c) locks u a circuit from ground 
thru 1 ts 600 ohm inner winding and make eon tact, terminal and brush of 
the G group distributor selector, the (C), (CA), and (m) relays no:rma.l, 
to battery thru 1000 ohm resistance in parallel witJa the windings ot the 
(sr-A) relay, which operates. 

6. The ( Sl'-A) relay oparated, ( a) operates the {STP-G magnet, and the 
( K) relay, (b) short circuits the 500 ohm winding or the (CA) relay, 
preventing 1 t tran operating and start 1ng the line finder in aub-grwp 
"B" aa described under ALL Siil.ECTCRS IN OBK SUB-GROUP BUSY. The (GA.) 
relay released, disconnects the K cmunute.tor ground trca the K lead • 
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llo It the {'l'll) relay has not been sbort-circui ied and released, by 
the K camautator, 2 aeoonda atter the interrupter eprtnga I• III and V 
open, then the (m) relay le ahort-oirouited end released in a ciroui.t 
troa ground on the (ST.A.) :relay operated, thru the interrupter spring• 

, II and IV UC (D) relay operated. Interrupter apring VI which cloaee 
at the same 'tillle ae II and IV aprings, closes a ciroui t operating the 
(KA.) relay which loeka, and opera tee an alum o ircui t at the trouble 
deek. When the (S!J.) relay relea•ea, locking grQUJld ia re•wd tra 
the (KP) relay, which i.leaeee. The (KA.) relay ie Nleued by the 
operation ot a key at t~e tnuble desk whic.h diaoonneota 1 ts locking 
growid • . 

12. • When the selector brushea make contact with the terminal.a aaso-
o iate4 with the oalling line, the H teraiul ia closed thru, eper­
ating th• (0) relay in the trip oircuit and the (H) relay in ,Jaa ~ine 
find.er circuit, CIRCUIT:- Batter'J' in the trip ciroui t, thru 500 ohm 
winding ot the (0) relay, and 500 ohm reaiatanoe connected in parallel; 
make ocntact ot the (L) relay, lead H, "be H selector brush an4 aeg­
••nt, oui W • wiad 11ag·· at the (H) rel&J", the (DS) relay nonaal to growut. 
Witll the (H) rel•1' oporated., the ~o oha ·non-in4uet1Te shunt 111 con­
nected arO\Uld ita windings to ground on its armature tor the purpo•• 
~ increasing the eaowat ot current thru ·the 500 oha winding of the 
(0) relay, thua speeding Ua operation. Thia ia neceaaary· on account 
ot the •hon time during which the H brush -k•• contact with the H 
termlnal. before tm ciroui t ia opened by tho oYenhrOw ot the aelector. 
The . (H) . relay operated, open• th• holding circul t ot. the (LI') relay, 
which doea not rel eaae bnediate-ly on account ot a circuit being cloeed 
:trca ground thru the C ccanutator brush and aegment to batiery thru 
both Winding, ot the (LF) relay in aeries. 'rh• (13) relay ia thua 
h•ld oierated Uhtil the l>ruahea are oent ered on· terminal• ot the calling 
line. Wh& the circuit thru the C oommutator aegment ·ia opened, the 
(LY) relay releases, (a) opening the circuit thru the UP -•gnet, which 

. atopa the selector bl'Ushea on the terllinal-a ot the calling line, (b) 
opens -the circlli t thru the 800 ohm Win.dine ot the (F) relay, in order 
that when the holding circuit thru its 1000 o1uB wiadi:ag is opened, by 
the district sender ' selector seizlllg an idle aender, the (F) relay re­
leases, (C) closes a circuit, oporating the (SL) relay. CIRCOIT:­
Ground, on the M ccamu'iator, the (LF) relay normal, (E) relay operated, 
Wi.nding ot the (SL) relay, . 08lll O ~ tho (D) relay operated to batteQ" on 
the break coatact ot the (DS) relay. 

• 
• 

• 
• 
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NOTE:-

The adjustment of the C canmutator brush with relation to the tripped 
H multiple brush, ia such that it does not break contact with the C camnu­
tator segJDent until slightly after the holdi~g circuit thru both windings 
of the (IJr) relay is opened, by the operation of the (H) relay, when tha H 
brush ·ma1ces contact with the H terminal to which the battery is connectedo 
The UP magnet, therefore, remains operated and the selector continues to 
travel upward until the brushes are carried slightly abow the center or 
the line terminals, allowing the locking pawl to enter the notch on the 
rack attached to the brush support rod. At .this time, the holding circuit 
thru both windings oti, th.e (LF) relay is opened at the C cammtator, re­
leasing the (LF) relay. The (LF) relay relet:tsed releases the UP magnet. 
'!'be selector then drops 'into place, thus oentering ·1the brushee on the line 
terminals. · · ' 

13. The (0) relay. operated, opens ·th{; locking circuit of the (K) relay. 
'!'he (K) relay is very slow in rel-easing, to hold the (0) relay :OI8 rated, 
1:hru 1 ts 1500 ohm winding in order to permit the (BA) relay to ralea·se 
before t~e (0) relay, otherwise another tinder may ·be et~rted by this 
cali. 

14. The (SL) relay operated, operates the (CO) relay in the line circuit 
f'ran battery on i ta armature. Thia same battery is connected to the 
multiple sleeve texminals ot the. line at the tiD.al trame, makin:g the 
line test busy to all hunting final selectors and teminating call. The 
operation ot t ·he (SL) relay also closes a circuit. operating the district 
(CH) and (I) relays. CIRCUIT:- Ground, on N camnutator brush and seg-
ment, the {-F) relay normal, (SL) rele.t operated, cam Oto battery thru 
the 600 ohm winding ot the (CH) relay, in parallel with battery thru 
cam R, and ·800 ohm winding ot the ·district (L) relay. 

15. The {CO) relay operated, releases the line (L) relay which in turn 
releases the (BA) relay. The (BA) relay released, opona the circllit 
thru th9 (0) and (H) relay, which release. Another call may now start 
within this same glf) up of 10 linee it the starting circuit is ready tor 
the eallo Tho operation tor a call originating 1n the last 10 • linea in 

\ . 

a group ot 20· will be similar to that already described for the first .. 
10 lines, except that the (BA•l), (K-1) t (0-1), (TR-1), (ST•B), and (CB) 
relays involved instead of the (BA)• (K), (OK), (TR), (STA) and (GA) 
rela.ya. 

160 It .there is a simultaneous eall on both the first and last 10 lines 

-,. ~ 

of the group ot 20 lines, relays in both sub-groups will operate as al­
ready described, starting two lino tinder selectors in different sub­
groups at the same time. In this case, the inner windings of the (0) 
end (0-1) relays are connected together thru the make contact of the 

:..· 
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(BA) and (BA-1) relays. The (0) and (0--1) relays will therefore oper­
ate in parallel when the H brush ot either or ~th line · tinder ae­
lectora, make c cntact with the H terminal ot the celling line. 

With the awitch in poei tion 1 and the (OH) relay operated a cir­
cui t ia closed trom ground on oam H, (OS) relay normal, (OH) relay 
operated, to battery thru the selector time alarm. circuit (not ■hon), 
which tu.net ions after an Wldue length ot t:lme gi Ting a Tieual .and 
audible signal. The (L) relay operated, oloaea a circuit adTancing 
the diatriot switch to position 2. CIROU!T:- -Battery 'thru the R 
magnet, cam B, · (L) relay operated to grOWld on cam. M. As the n1"oh 
advances tram position 1, the circu1.ta thr'll the (L) and (CH) relays 
are opene4, ·1"8leasing the relqa · and diaconneotiig the . selector ti. 
alarm circuit. In ·position 1-1/2 to 2, the a:saociated sender ia held 
busy thru cam .B by_ ground on CUL H. 

1e. With the awitch in position 2, the (CI) relay reoperatee thru ita 
outer winding '\o ground on C8Jll S and remain• operated until the aWitoh 
ac,.vances froa position 10. The (CI) 1'9la7 01>4tre:ted, (a) ccmneote p-ound 
on oam S to the teat bneh ot the eender •elector, for a buey teat to re­
place ground on oe C aa the switch adTancea tran poaition 2, (b) closes 
the tip aide ot the fundamental cirouit thru to the aender, (c) operate• 
the (01 .. 1) relay-. With the switc~ . .iD position 2 and the F :relay released 
the tip and. ring leads trcn the calling line are cloaed thru to the ~ eel 
R lead• ot the aaaociat.ed aender eircui t thus pemi tting a clialing tone 
_to be tranaaitted back OTH' ~• dialing circuit from the aaeociated 
eender aa an. indication t bat the apparatus ia .ready to recei Ye a call by 
the operaiion of the station dial. The tip aide ot the dialing circuit 
ie closed · tm:m the T lead of the· line, the (F) relay normal, cam P, to 
the_ T. bruah (?t the aender selector. 11'he riag aide of the ciialiag c1r­
ou1 t is closed tr• the R lead ot the line, the (l') relay normal, wind­
ing ot the (DC) relay, cua Q., to the R brush in the •nd.•r selector. 

1~. Atter the •nder. tunctione, the fundamental circuit is established 
tor the operation ot the district (L) relB7 and the atepping relay in 
the sender. CIRCUIT:.- Ground in the sender circuit. H brush, (CI) 
re lay- operated, cam L :to battery thru the 1200 oblll wiading ot the (L) 
relay which operates and loco thru i ta 1200 obm Winding _-·:thru oaa L, 
to grow,.d owr the rr lead and advanoes to position ~~ from grOWld on 
cam II. 

20. When the {CI-l) relay operated (eWi tch in position 2), battery thru 
the outer winding of the (D) relay was cainected thru cams V and U to . 
the sender control (SO) lead. The (D) relay whose windings are 41tfe:r­
entially connected, does not release at this time due to the high re­
eistanoe in the SC lead in the associated sender. It this circuit 1• 

' .· l' 

• 
• • 

• 
• 
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used with 3 digit aendera this high resistance gl'OUD.d ia onl7 momentarily 
and ia disconnected :rrom the SC lead when a relay 1n the sender operat•s• ­
When the switch ·enters position 3, the 600 ohm winding ot the (CH) relay 
ia connected thru cam U in parallel with the outer winding ot the {D) re­
lay to the SC lead and may under tavorable CQlldi tions, operate it uaed 
with. ·2 digit senders but performs ·no useful tunction at this time. When 
uaed With 3 digit senders, the SC lead is open and the (CH) relay there­
fore, cannot operate • 

DISTRICT BRUSH AND GRCXJl> S.&LECTION 

21. With the switch in position 3, the UP ag11et is operated tor brus~ ••-
lection tran ground on cam 11. As the selector aoTea upward in poai u ·on 3, 
carrying the ca.amute.tor brushes onr the c~t•tor segment, the A s.eg,aent 
and· brush intenu ttently connect ground to the tip aide or the · tunduiental 
circuit thr\l oama K and L, holding the (L) · relay operated but aueceaaive].y• 
abort circuiting the stepping relay in the associated sender circuit tllua 
releasing a:ad permitting its reoperation until .the proper- bruah ·ha• been 
aeleoted. When autficient impulaea have be•n eent back to atiatJ ·the 
sender, the tunde:aental circuit is · openecl, releasing· the (L) relay. '?he •' 
(L) relay released, opens the ci rcui .t thru the UP magnet, · thereby atopping 
the upllird movement ot the selector and advance• the s wit oh 10 poaition 4. 
OIROUIT:- Ground on cea M, (L) relay to nomal, cea B to batterr thru 
the R magneto In position 4, the tri-p 1119.gnet 'Bl 1• operate(\ troa gro'Wld- · 
on caa s and the {L) relay 1a operated and iocked to ground OYer the fund­
amental ciroui t as previously described advancing the switch to p6si-Uo:a 5. 

22. With the switch in pos1·uon 5, the UP magnet is :reoperated and the 
'?RIP magnet 'being operated, causes the preTioualy aeleeted set ot l>ruahea 
to trip when the · selector sta~ta upward. J.a the aelector moTea upward 
tor gr~up selection, carrying tlie brushes over the commutator segment, 
the "B" .brush and segment intermittently ecmnec·t ground to the tip side 
of the tuadamental circuit thru .cam L, holding the district (L) relay 
operated but succeeaivel,7 ahort circuiting the stepping relay in the 
·aa•ociated sender circuit, thus releasing and perlllitting its reoperation 
until the proper group haa been selected. When autticient impulses haTe 
been aeat back to satiety the eender, the ·tundamental cirC'11t is opened, 
releasing . the (L) relay which,· in turn open• the circuit thru the tJP mag­
net and advances the awitch· to position 6. 

230 The high resistance ground on the SC lead is replaced b7 ground thru 
500 .ob.ma to 1nau:re the operation ot-the (CH) relay, and occurs during 
group_eelect1ona, it two digit eenders are used or when the sender ad­
Tances trcn its "diatriot group selection" position it three digit senders 

• are used. With the ewitch in position 6, the circuit is closed thru the 
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line tinder N commutator brush and aegunt • (F) rele.y normal, (SL) relay 
operatedt came O and R to battery thru ihe 800 ohm winding o:r the (L) 
relay which operates. The (L) relay operate·d, advances the ni toh to 
poa1 ti on 7 •. CIRCUIT:• Battery thru the R aapet, oam B, (L) relay oper­
ated, cua II, (D) rela7 operated to grouncl. 

TRtBK HDN'l'IJJG 

24. Should the tirat trlmk in the p-oup in which the selector 1a hunting 
be idle, the (L) relay Teleaees •• ihe awi tch leaves position 6-1/4. When 
the awi tch enter• poaition 6-1/2, ground is ooD.Dected to the sleeve o:r ihe 
selected trunk thru. oam K~ (L) relay normal, cam K aa a buay omdiiion 
Ullt 11 tae switch advance• t~ po•i tion ,-'!J/ 4. ' 

25. Should the tirst trunk in the group in which the ·aeleotor 111 heting 
be busy, the (L) relay is held operated thru ita inner winding tr011 groand 
on the sleeve terminal o:r the buy trunk. With tba awitch in poai tion -7, 
the UP magn•t ia reoperated trcm ground on cam II under c~ trol ot t~ (L) 
relay and the selector tra·yela upward unt 11 an· idle trunk is :round. When 
an idle trunk 1a tound, the locking oircui t thru · the inner winding o't the 
(L) relay- is opened but the wlay 4o• not releue immediately due to a 
ciro u1 t being closed tra batte17 thru 1 te outer willdiag, oaa R to graw1d 
thra the. C cCllllllutator bruah and aegJIBDt. When the b~ba• are centered 
on the trunk terminals, the oiroUi t thru tho O cammutatar aeg111n1t 1a opened 
and the (L) relay release• in turn openiDg the ciroui t thru the UP apet 
which stops the selector bruahea on the terminal.a o'f • th• sslected trlll1k. 
The (L) rela7·released, connects ground on ca:m M to . the sleeve ot the se­
l•oted trllDk sleeve as a t•porary buay condition and advances the nitoh 
to position a. 

26. The adjustment o:r th• C commutator brush, with relation to the trip1Wd 
aleeve aul.tiple bruah, 1a such that it doea not break contact with the C 
c011J111utator segment until slightly· atter the holding circuit thru _ the inner 
winding ot the (L) relay ~a opened by the sleeve brush, lea.Ting the bu.ay .. 
tei,ainal and making contact · 111 th -she sleeve terminal ot the idle trunk. 
'l'he UP •gnet therefore, remains operated and the selector continues to 
traTel- upward until the brushes are carried slightly above the center o:r 
the trunk terainala, allowing the locking pawl to enter the notoh an the 
rack attached to the brush support roclo At this time, . the other holding 
c1rc·u1t thru the outer winding o:r ·the (L) relay 1• opened at the C commu­
tator, rel-.sing ih• relay whioh diaconneots ground from the ommutator 
teed bar (G) ~d releases the UP magnet. The selector• then drops into 
place thus centering the brushes on the trunk terminals. Dtni.ng trunk 
hunting (in poaition 'I only}, the ccmmmtator feed ground is supplied 
:rraa ground on cam M under the cantrol ot the (L) relay. This prevents 
the reoperation ot the (L) relay by the closing ot a circuit betwean the 
C 00111111U.tator bruah and segment on the overthrow o:r the aelector or as 1 t 
drops into place. 

• 
• 

• 
• 
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- 27. A.a the switch advances t.rom position 7, ground oa cam H.1 is removed 
tran the tun~amental ring lead (FR) and in position ?•3/4 ground 1s con­
nected thru cam 1r ·to the sleeve of the selected trunk as a permanent 
busy condition. With the switch ·in position a. a circuit is closed from 
ground, ( CH) relay ·operated, cams O and R to battery thru the outer wind­
ing ot the (L) relay which operates and advancea the nitch to po~ition 9o 
In po·aition 9, the t _1p and ring of the outgoing trunk fmda1118nt.al circui t 
are closed to the tip .and ring terminals of the selected trUDk · tor sel ec­
tion bey-ond tb.ru the FT and nt brushes of tbe ·sender selector and cams F 

· and G ·respectiTely. _A.fter selection be_yond has been canpleted, ground in 
the sender is removed frcm the SC lead, (it 2 digit senders are used or 
a lligh resistance ground ia eOD.J1ected to the · SC lea4 (it 3 digit senders 
are used) rele--.sing the (CH) relay, ·in turn releasing the (L) relay. The 
(L) relay rel.eased, adTa:ncee tha switch to position lOo A.a the switch 
1•eaves position 9-1/2, the dialing circuit is opened at came P and Q, and 
in position 9•3/4, the tip and ring lee.de -ot the line finder are closed 
thru cams P and Q respectively, to ground end- 24 volt batte17 in the 41s­
tr1ct, ope.rating the (DC) relay which is held opera'\ed under the ecntrol 
ot the atation awitchhook4' In poaition 9-1/4:, the circu.it thn the in­
ner Winding ot the· · (D) rtllay ie opened at oalli I but the (D) reiay be 1ng 
alow in releasing .will not release but will lock under control ot the (DC) 
relay when the switch enters position 9•3/4, J'rom position 9-3/4 to 
17-1/4, the (SL) relay locks to battery on its contac\, thru Call T. The 
(D) relay is also made slow in releasing \o hold the eeleotor should the 
awitchhook at the calling ata~ion be moDlelltan~ly depressed. 

2a. 1'1 th tlle switch in poei tion .10, the sender oircui t tunoti one and 
connects ground to the ft lead cauaing .the (L) relay to _operate _an~ 
look tllru- 1 ta inner winding OTer the tip ot the fundamental ctrcui t as 
previously described for district selection. The (L) relay- operated ad~ 
TSD.ces the switch tor talking selection. CIRCUIT:- · Battery thru the B 
•gn.et, cam B, (L) relay operated to ground on cam 14. .u t~ switch acl­
Yucea grOlm.d is intermittently C'~ected to the. tip side ot the tunda­
Dl8D..tal c ire u1 t thru cam B, holding the (L) rela:r operated bQ:i succes- _ 
siTely abort circuiting and permitting the reoperation ot .the s1eppiq 
rela.1 in the sender oircui t.. When sutticient impuleea have .been sent 
back to sat:1.sty ihe aenaer, the tUD4amental circuit is ·opened releasin_g 
the (L) rela7. the (L) r•la7 released opeJla the circuit thru the R ma~ 

.net stopping the . switch ia position 12., · 13 or 14 depending upon the class 
of call • .A.a the ••itch leaves position 10, the holding circ~t of the 

. (CI) rela:r ia tranaterred .trom.··1ts outer to its inner winding. _ ·cmourr:­
Ground on cam E, . {L) relay operated, cam V, (OI•ll roia1 operat•d, cam U 

~ (E) r _elay operated_ to battery .-thru tb.e iDDer winding ot the (CI) relay. 
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The release ot the (L) relay opens the holding circuit ot the {CI) -re­
lay whioh releases in turn releasing the (CI-1) relay od disconnect-
ing the sender tram the district circuit. · 

CALLED PARTY .ANSWERS 

29. When the receiver at the called station ta reD1ned trom the awitch-
hook, with the switch in position ll or 12, ground and battery on the 
tip and ring respectiYel1 trom the incom:ing circu.i t, operates the (CS) 
relay. The (CS) relay .operated, cloeea a circuit trm ground on 08ll 
(H), (CS) relay, operated cam N, winding or the (I) relay to battery 
thru the III ccntacta ot the 149-J' interrupter. When the interrupter 
contacts close the (I) relay operates and locka to battery thru 1 ts 
make contact. The (CH) relay oparatea under control ot the (I) relay 
when the (V contact ot the interrupter close a. 'l'he ( CH) relay oper­
ated, , 1locka thru its &00 ohlll winding and cam O to ground on ita 
arma.ture. 

30. The P\ll'RO&e ot the 149-1 interrupter is to delay the operation ot 
the (CH) ·relay tor at least two seconds atter the (CS) relay operates. 
Thia is to prevent the false operation ot the (CH) relay should · the 
(CS) relay operate momentarily before the called party answers due to 
any line 41sturbances. 

OPIRATOR ANSWERS 

31. On operator calls the switch advances to position 13 during talk-
ing selections and ·when the operator answers by inserting a plug ot 
an answering cord in the answering jack ot the trunk the (CS-) relay 
operates on reYerse battery and ground over the trunk. The (I) relay 
may operate as the awi toh passes posit ions 11 and 12 but releaaea as 
the switch advances to position 12. '!'he (CS) relay operated cloaes a 
ciroui t from ground on cam H, (CS) relay operated, cam R to battery 
thru the outer winding ot the (L) ~lay which operates and advances 
the switch to position 14. As the switch advances trom position 13-
1/4 the (CS) releases, opening t~e circuit thru the outer winding of 
the (L) relay. When the switch enters position 13-1/2, the relay 
locks thru 1 ts inner winding and cam E to ground on the sleeYe termi-
nal ot the selected operator's trunk. When the switch advances from 
poai Uon 13-1/2 grOWld ia disconnected at ·cam H trom the armature ot 
the (CS) relay preventing the selector tille alarm circuit tran tunc­
t .ioning during the talking period, and the repeating coil circuit ia 
disc cnnected trom the calling line, releasing the (DC) relay. When 
the aw1tch enters position 13-3/4 the T and R leads ot the calling 
line are connected directly to the T and R brushes ot the selected 
operator's trunk thru cSJU P and Q reapectivel1 and control of' the 

• 
• 

• 
• 
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looking circuit thru the inner winding ot the (D) relay 1• truaterre4 
ti-a the ·oon•cta . ot the (DO) relay to the up»er-cmtaota ot cam 1. .Iil 
,_poet Uon. 1~ a oheoking toae ·oiroui t ia o loaed owr the aleeTe ot the 
operator'•- trunk,- leer cmaot ot oam. X, (L) relay operated, upper 
oontacta ot oaa V, CUl Y, I a.t. c cndenaer, lo•r outer and upper inner 
contacts ot cam X, the s bruah and temiaal ot the line tiAder bank, to 
ground thru tae winding of the ( 00) relay for· nwaber checldQ.g. Since 
the T and R lead• ot the calling station are not connected thru the re­
peating coil 'but are connected direct, th• operator •Y collect or re­
tuncl- the coin or oper&te the ••••age regiater at will. 

DISOONDO'lIDN - REGULAR CALL 

SI. lhen the called station diaconnecta, th• (CS) relay release•, eon-
necting ground trm CU\ H, (OS) relay nor.mal, (OH) relay operated to 
the aeleotor ti• alarm. oi roUi t which operalea -and tmotiou it the 
calling atation does not disconnect within a reaaona~l• length ot tiM, 
thereby operating a sign.al to the attendui. Whea the receiTer at tu 
oalliag station ia replaced ~D the awitchlloot. · tb.e -(DO) relay releases 
1• turn-releasing ,ae (D) relq. '?he (D) relay -releaae4, a4Yaaoea. taa 
a1fi toh to posit ioa 1e. Aa th• · awi toh advance• troa poai t ion 12, th• 
(I) relay releuea. .u ta• mtoh a4Tancea tram poa1tioa 13-1/4, tlle 
'1'-od R aul.iiple terminals an opened at caaa ., and C ud aa the awi tch 
adTuoea t.rom. poaition l~•l/2 the -8 wrlll.mtl ia opened at ca• Jlakin.g 
the ~r\llk &Tailable to other _huntug. aalecnora. 

. . ~ -. 

zz. .la the ■witch enters ·poaition_ l._t/•, the. (CI) i-elay operate•· ihn -
ita: inner w1n41ng. CIRCUI'!':- Bat'iery, 1nner .wiJIU.ng ot_ the -. (OI) relay, 
<•> relay operated, ca T to groua4. ·, 1'u (OI) relay o:,eratffd. locks tara. 
1 ta o~ter llincli:ng, (1a poaiti·on 15-,;l/2) it the ·••mler ••leo'tor awitoh ia 
connecte9- to a buay aender •• deacrilled 1a :paragraph 7 ua operates tlla 
(OI•l) u.d (F) relay• ud the BTP-SS aapu •ha. ihe ni~oll_ ad:renoea troa 
poaition 15-1/-2, ,the circuit thru tae iuer ·•ill41ng Q.f tlle (CI) -n"!ay ia 
opened at. oaa H. In poaition 1·e,. 'Ule . s.rp.ss aiguet 1• •erg1se4 u4 •• 
sender ie .reselected aa 4eaor1be4 in parqrapll 7, tae · (OI) rela7 releu-
1 ng ·when an idle ••der 1• found. Ia poa1,1cm 16_ .tit.• (D) relay oper•-te• 
thru Ue 1nne-i-· winding tra groun.4 on ou I _.uncler ... oontroli ot •h• (El re- -
lay. .._. the awi toh en ~ra poaiilon 16•.l.7.2, tile aeleotar group regiater 
operates tram ground: -on oaa .I ihru oau_ .L : _u~ :L • · · 

. . . . . . 

M. The (CI) nlay :released, (a) releaaea -tll• (J') an-cl (CI-1) relay, (b) 
immediately make• ti. teat terillnala ot ,,ie •••l.•t•cl aader -ltws7 troa 
growid on ea H, (.K) -relay operated aal (OI) -:relay normal u4 (o) -o·peratea 
the (L) relay- thru tt• oater wincli:ng ·t•• grow:ul · on ·the _ UMtare of the 

• 
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(Cl) relay u.d oam ·B • . 'the (L) relay epe~t•d• looka thru its ianer 
winding to g:rou.nd on caa K ,- and a(Tancea the •witch to poeUion 17. 
CIRotr.tT:- Battery, R mago.et, -oam B, (L) relay ·· operated., cam II, (D) 
relay operated to ground. When the switch entera position 10-3/4 the 
test terminal a ot selected aeader ia held buy tr~ groURd, (Dr relay 
operated, thru cam M, (L} relay operated· u4 cam o. 

35. In poai t ion 17 , ·"1le (CI) relay opera tea thn -1,te inner 1'1nd·1ng 
:trc:a grOWld OD Cell I, _operaUng the (CI-1') . relay and a '· ·:01rou1 t 1• 
oloaed· (1:t pl'<Wided, .A: wiring) traa battery on the (SL) relay, oper­
ated outer cODtacts o:r cam T, thru the three 18-il reai stances in 
parallel ( CB) relay operat e4, t be H 'bruah and terminal ot the line 
tinder OTer _ lead B, {L) ·relay normal to ground thru the meeeage 
register (.IIR) open.tig tile · message regiater. During the registering 
period, another 11De tinc18r selector huntiag OTer the line tera1nala · 
in the same aul).;.graip, .:will not •~op ita -ltrushea on the multiple 
termi:aala ·or this line at ·thia time, ainoe ·the (H) ·rela7 ot the 
hu»:ung , line ' tinder_ ia shunted i,7 the 5 ohm message register while 
passing o-.e~ the H te~nal. at the registering line. 

OOLLZCT.IWQ OR RETUBlllBG .Tim OODf 

se. 111 poe1 t .1oa· 17 ·• t• tip alld rillg ot the -ealling · line are cloae4 
thru to the 'l an4 R leads ot the aeader thru cama P and Q, and T and 
B brushes ot the aeadH• eeleotor ewi toh -reapectiY•l1 tor the purpose 
ot coll•cting or retuming the depoa1t•4 coin depending on whether 

· the · (CB) relay 1• oi,erated or nomal. (Wb.en the (OB) :rela1 ia oper-
- ated• grGUlld ia ccxmeote4 to the J'R lea.4 9peraUng a coin cQllect · 

relay in the sender. · Ir the -(CH) relay ie noraa1,· a coin refund re- · 
lq ia the aea4er oirc_uitt ·operatee. · Uter the: ae1Mler baa collected 
or refunded the amey aa 111• ·cue •i _be, gtouad 1a oonneotecl to 'the 
SC leacl; caa V, · (CI-1) . relaJ open.ted, · oa~ U to ba:ttery thru the 
o-mer winding or· th• (D) relay w1l1oh- :releases dittereatially. Th• 
(D) relay released, advu.cea the nltch -to poaitio• ·18. ·.u the awitoh 
aclTances to position 18, ihe circuits or the (D), (SL); . (OH), (OI) • 
u4 (L) rea.7a are opened which r•leu• ad the htt~r,- tor opera.Ung 
the •eaage regiete:r · is di aconneoted trom. lead.·-, H. The rel ... ot the 
(CI) :relq releaaea '.the (CI-l) relq, dieollargea the aeade:r aad re-

; JIOYea the buay teat tro. ~lu.--• ··•t analt. _ot the aeader selector. .. Th~ 
release o~ the (SL) relay ·t1scon,n.eo111· laai1ery troiu lead s releuiag 
the (CO) relay thw, reatoriDg ~)le :11u ·.o1rcu1t "o noraal. 

.. . . ..........._. . 

57. ..u the district s1titch e••r• ·- ,..1~·1on 18, tbe (DS) r•lay of the 
line tinder. ciroui t OJ>eft"G ~• CIICtJ'l'?:- Grouad, K eCllll\i,ator brush 
and a-epe:at• 350 01oa ,w1nti-11g· ot the {DS)- rel.q, oam •• '-{D') -relay ao:r­
Jl&l. ·, o be:t•ery on the l»reaJc oontaota ot the (DS) rel,ay. !he - (DS) relay 

• 
• 

• 
• 
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operate4: · (a) · x.ooka to batte?'J' on ite ll8ke con.tact (b) .ope-ratea the {:r) 
relay tllru "the ov.'9r rindiag whi_·eb . real•• operated, th• U.•• tinder ae­
lector ia r,,tuae4 to aomalt fc).;operatea the line tiader DOff ·•pet 
tr.ca ~Wld on ia anaatve, restoriq the line tinde:r •-leetor .. to . nor-· 
lllll. lh•'1 the line fiacltr aelector, .returns to normal, greund· ls cl1•­
connected traa tile II c~ta.wr .. .,..at• releasing the (11), and (DS) 
relays. 'l'h• (J>S) :relay rele.-ecl releaaea tlle (F) rel~. 

ae. When tll• u ·~riot ·••ltcll ia ~Jl Po81t1on 18, the district . DOD magaet 
operates .tra gnun4 on :tb.e lareak o antaot . of the (D) relay, thru o&Ja D, 
restoring the district .,1eo~or -.0 aomal. A.a the 41atr1ct selector re­
turaa to aomal, gro\lll4 : on the y ·. c(llllllktor, brush . and ae,;ment 1• closed, 

· · ,llru om B to battery tan the B magaet, adYaaoing -the awitoh to poai• 
. tion l or 1u,:rma1. Aa -th• awitob leaTes ·positioA ie. t11111 J)Ollf ·~•t ia 
rel-eaaed ·and in poa1Uon l►l/4, the cirold.t tllru. ti.,e _inner w1Jl41Dg ot 
the {IB) ;relay ie opeaed •t _c811l I, releaaiag / tb.e rela7 --~. reatori.Jag 
,ae cirolli.t to urmal. 

DISOOIDO'l' · ~ CALL .'?O OPBRATOB 

39. . If the plug -of the oord 1• reJ110nd . trca t _h• trulc .jack 'before the 
calling atatlon· diaconneo,a • tae line relay in the truu: o iroui t opei-,­
ate•, . there'bf. hol41ag_ tat , .nay gitoUlld. on the alee•• tenaiaala ot the 
trunk, and pr••••tiq_ tu cli•trlot (L) relay · t~sing. Wll•n the 
reoei'°•r at th• cal;U11.g atatioa ia ,replaced on~- awito~k, _&114 .. th• 

_, · plus- of . ~he .auwerillg .. oo_rt ia rem.oyed . troa the trun.k jack. the · (.DC} re­
lay. releuea · ci.iaoonneoting pouncl-- __ trom the sleeye,_ ot ~• trunk, thereby 
releaaiq._ tile (L) relay, waieh_ abucea the switch to position 15. A.a 
·the aw1:te!& .a4vuoes ·trail poai tioa 14-1,/4, the loc)d.Dg cirou1 t tllru the 
1:eer wiJ>.41.Ag o.t the (I>). relay ia Qpen.ed at .cea 1, ~leasing the relay. 
:!he - (D} .. relar -:releued:, ~.-tvanoea tu diati:ict •,•Witoh lO position 16, 
trca ground· on 1 ta break-ecntact, thru oua D. Ill poaition 16, a aeader 
1a reselected, tor: the ·-purposes ot making coin :ieat• end retu.ming tlle 

· 001a. it th~ opera.tor iiaa not done eo. haa tlaia point the circuit · 
·t\mct ioua as ••o.ribed in. pa~ph:a S3 to sa, except that . the :m.essage · 
regi eter 1• ·aot operate4 ner- the coin c ollJoted iue to -th• ( CH) mlay 
being no~. · 

DISC0.Nll&Q.1'ION OB .lBilDQDD·CALL 

(a) Diaccmnection ·Before Line l'inder Selector ,J'inda Line 

4'0. Shoul4 th• calling· •~•riller replace .th~ recei Ter ~D the ewitch• 
hook 'betor.e the hunting eeleotor . tin4a the 11-ne, the (L) relay in the 
line oiroui t rele~••• ,' remoTillg the ~a.ttery traa. the H. terminal on the 
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multiple bank. AasWlliu.g. the calling line to ·be in aub:.group A., the 
release ·ot ~lle (L) relay, also rsleasea the (BA) relay. The ('l'R) re­
lay having operated, looks and operatea the (STA) relay- whi:,ch operates 
the (LY) relq 1:a the line findtt:? oi.rou1 t in turn ,tarting the selector 
to b.ut -tor the calling line aa i.eaoribed under an "Originating Call". 
'!'he elector, theretore, ·h·avels to the top ot the bank, and. the H 
brush· ot the aelector. Will tllen Jiake contact •1th the H terminal at 
the top ot the aultiple bank operating the (H) relay, frcm ground on 
the break contact of the (DS) relay, w1nd1~ ot the (H) rel&7, cam 1J, 
H 'bruah ot the selector, to battery on the terminal ot the H eoab 
supplied thru the 1,000 obJla non-inductive winding ot the (BA-1) relay 
and the· break contact of the (BA-1) and (BA) relays. 'l'he (B) relay 
operated, releaaes the (13) relay aa its locking circuit ia opened 
when the (ST.A) relay releases.- The (LF) relay released releases the 
(F) relay. At tell tale position the B commutator is open, thus open­
ing the c1 rcui t .•. thru the UP mgne.t, at opping the selector• and prevent­
ing the district switch tram advancing trcn normal when the (F) relay 
releases at the release ot the (LJ') relay. The (F) relay released, 
operate.a the (DS) relay thru 1 ts 1000 ohm winding tran ground on the X 
commutator brueh and segment. The {DS) relay operated, operates the 
DOWN magnet, restoring the selector to normal. 

PRKlk'.rURI DISOONnCTION (POSITIONS 2 TO 6) 

,1. When the r•c.ei ver ' is replace4 on the swi tchhook at the calling 
atatioll while the 41~tr1ct switch ia ·1n positions 2 to 5, the dialing 
circuit 1a opened at the calling s~ation, causing the aender circuit 
to twietion :returning .the coin and cOD.J1ec't a direct grOW1cl to the SC 
lead, causing the (D) relay to releaae differentially due to -an in­
creased · current tlowing thru the outer wincUng ot the r.lay. The (D) 
relay ·nleaaed, (a) operates the (DS) . relay, which restore·• the line . 
tinder selector to nonaal as described Wlder "Diacoimection - Reguiar 

. Call" (paragraph ~7) ~ ( b) Opeu the • circuit thru tbe (SL) relay, 
which releases. 'The (SL) relay released, diaccamecia bat'tery · from 
lead s, :releasing the (CO) relay in the line oiroui t and advan_oea 
the diatr1c, switch to position. 6 trom. ground on -the B commutator 
and break contact ot the (F) and (SL)'"'·relaya, and cam D. With the 
diatrict switch in position 6 1 the ame ground· thru cam D to battery 
eaergizea the 41atr1ct aelector DOllf magnet, restoring the selector 
to normal. When t .ha. aalector reach- normal gr0'1D.d trom the Y c c:m-
muta tor., brush an.cl segment and cu B advances'- the awi tch to normal. 

POSITIONS 7 TO i 

"2• Should the receiTer be replaced on the ewUchhook while tile 
distriot switch is -in poai tiona 7 to 9 9 the circul t continues to 
tunct ion, am trunk hunting and select ion beyond will take place 

• 
• 

• 
• 
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in the same manner aa previoualy described adYancing the sender circuit, 
which ~turns the coin and adYancea the cliatri~t switch to position ll• 
As the ewi tch adYBJ1cea tram poai'tion 9~1/4 the (D) rela7 releaaea, a4-
Yu.c1ng ·the alfi t _ch to position 11 ud opere:ting the (.DS) rela7. .The 

· (DS) relay released, reetorea the line tinder ••l•c"Qr to normal. (.1 
eeader may ·it,e reaelected aa .. the switch passes ·th:ru poaitiona 1••3/4 
to 15-1/2. eut pertoru no uaetul flDlction. When the liae tin..der ••· 
leotor reachea -normal, grOWld is raowd from. the lf CCIIIINtator,. releaa-

-"ing the (DS)~ _ (:Z) and (SL") · rela7e. The (.B) relay_ rel•s•dy releases 
. the · {D) relay. 'l'he (SL) relay· releued adTaacea the ewitch t"o poaUioa 
17., u.4 ground on. the 'break contact .of the (D) relay ad•,ancea .the switch 
to poai:Uon le. The die;rict ael.eotor awi toh 1• reato:red to DDl'Dllll aa 
preTioualy described in _pU'agrapli SS. · 

.POSI'rIOB 10 

43. It the -.l,ling .aubacrl ber dieconnecta while U• ;:tinrict 1a in poai-
tion 10,· the ·coo) relay releases, in "tum relnain& th• (D) Nla7. The 
_(D) relay released advancee the . 41•tr1ct to poaiti_on l&. _ .Aa ·,11e _(DS) · 
ral&f' .cannot operate. in poa1 Uon io_, a sen~er 1• re-selected ·.tor the 
purpose ot _returning the coin; and the circuit tmot ion• am cli•oonneots 

· aa p rn1ousl7 _ described in paraarapba 33 to 39 • 

!LL SIL'IOT-IONS -Ut OlU stJB•GROUP BUSY · : · · - . 

44. . It all ·the selectors in aub-group A tor aa.-,le, .are buy the (CA) 
relay operat.ea -over a oi re \Ii. t _ from ground on the am.a~~• of 'th• {)E) 
relay ~ the line tinder circu.1 t, thru the malm cca.taot _ ot all other 
o,erate4 (MB) relay• in aul>-graup " J. OT9r 1--4 OH to tm aiarting .cir- .. 
ouit, 500 omu Winding ot the (OA) relaJ to_- ·••tter, ·\hru •• 600 oma _ 
reaietuce (0) ~ 'l'i;le- (OA) relay operated, tre.natera tlla cireuit thru 
the 600 olua win.ding ot the (TR) - ~lay in the vip cir~suit• troa tlle 
winding of the (STA.) relQ', lO break tllru 'the winding ot the (_SA) re­
lay and break -cmtact ot the (SB) relay. When a call 1 a _ now nceiTed, 
the (SA) relay operat~s in aeries .111'.th th• ioo oha willding ot the - {1R) 
relay in turn operating the (S'l'-B) :relay. -~• _ (~B) relay operated• 
operate• the ·{K) relay, starts a eeleot(>r 111 the B aub-.,..wp bat1.Dg 
tor the oalliag line aad cloaea the looting oirouit thru tae 1,000 
obm winding ud make ocmtact ot the (O.A.) relay. ·Thia is to preYeai 
the release ot. the (CA) relay should the seleoto~ bee~• anilable in 
the A -sub-group while a cal.i- is going thru the B S\lb-group. It all the 
selectors in the nb-group B are buay, the operation. is aimilar a::cept 
that th• (CB}, (SB) and (ST-A) relays p.ow operate. The ( Sl'-.l) relay 
operatei, starts the selector at the '-1. eub-group hunting, aa explained 
before .• 
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ALL SKLEC10RS IN BOOE SUB-GRCXJPS BUSY 

450 If' all the aelectors· in both sub .. groupe are busy, both the (C.a.) 
and (a3) relays are oparated~ Should a call be receiTed in either · 
sub-group under tbllse oondi t ione, the . corresponding (SA.) or (SB) · 
relay operates, but neither the (Sl'A.) or (STB) relay operate• as 
the circuit to ground on the ~tun ot the (CA) . :and (CB) r.lays 
are opeaed. When a call ia recei Ted in the A. or B sub-group while 
all eeleotors are · busy, -she apecial ·meseage reglate:r (MR) and the 
atarUng oirc u1 t operat ee thru the make contact · ot the ( Sl) . relay 
to ·grouncl on the armature ot the (,-as) relay, it the oe.U ia in 
sub-group A or thru. the ·make ccmtaot ot th• (SB) r•lay to ground on 
the armature ot the ( CA}· relay, it the call ia ·in aub-group "B". 
The a,esage register thua indioatea the nwaber ot calla originated. 
while all the line t1nder aeleotora are D\l8J'• 

LINE :rnmm 'rIIIK .ALA.RII 

It a line tinder does no·t find a -aubacrtber' a 11.Ae 1ri thia 35 
aeconds after. the recei Ter at the calling atation ia remo194 troa 
-the aw1,cahoo1t, an alarm ia given in the following aamler:- When 
the recei.ver at · the cal.liq atat ion · 1a remowcl troa . the awiiclahook, 
the line (L) relaya operat•, operating the (BA) relay. · Th• (BA) 
relay operated, c(bleota . battery to the con tacta or the 152-D in­
terrupter in· the tille alal"ll· oirc\11 t. CIRCUIT:- Battery, aon-in­
duo·U-ye Winding and make· contact ot the (B.1) relay, lead B, windiag 
ot the B (frame) relay in the tiae alal"lll· circ\li t, bru.ah and -terminal 

· l ot tll• ate.rt arc ot the t 1- alarm selector• (A.) relay nonaal to 
ground 011 the interrupter contact. When the in'terrupter contac't 
closes, ihe (B} relay operates- The (A) relay (traa doea not 
ope.rate:: , howeTer, due to ita windings being .abort circuited by 
ground on the in'terrupter. When the in'terrupter contact opens• the 
short circuit is removed trom the winding ot the (A) relay which now 
opera.tea in aeriee with the winding and make ccmw.ct ot ihe (B) relay 
to groupd on the armature ot the (B) reJ.ay, .thus holding both relays 
operated. 'l'he next cloaul_'.'8 ot the interrupter operates the STP aaer­
net. · CIRCUI'l':• Grruncl on the interrupter contact• (A) relay Qpera'ted, 
terminal 1 and brush ot the atep arc ot the -selector, winding ot the 
S'l'P ap.et to battery. 1fh81l the ·1nterrup'\er cc:mtaota open, the $?P 

J11B.gaet releases aD4 atepa 1 ta b:rua~•• one step on 1 ta back s'troke. 
The selector bruahea thus ad·Tances one step tor each 11ake and break: 
ot the in:terrupter o <ll tacts, which giYes an 11\terTal ot seven seconde, 
untU the titth terminal ot the selector 1a reached, and the circuit 
thru the interrupter ie ope~ed. The BA lamp in the trip circuit now 
lights. CIRCUIT:- Batter7, the (A) tram relay operated, teminal 5 

• 
• 

• 
• 
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aad 'bru.ah ot ~h• LAMP aro o~ the selector. lead A, (BA) relay- operated, 
BA. lamp, lead C to groowul thru the winding ot the (B) (aisle) relay in 
the tiaa alarm cireui, which operates. The (B) rela7 operated, oper­
ates the {A) (aiale) relay. The (A) relay operated, lights the aisle 
pilot lamp and· the ma ill ·or monitoring board l&DIP thru their respect 1Ye 
auxiliary alarm cireui ta. When the source ot uouble . 18 remoyed. an4 · 
the ' (BJ.) relaJ in the trip circuit releases and tbs cirouit -QT•r lea4a 
A and B are opened, in . tum releasing both the true and -aisle <•> ucl 
(B) relays, extingQiahing the aisle and •1.11 or monitoring board luaps 
and ailen~dng the alarm. The release ot tm· (B} (traiae) relay, alao 
closes a circuit trca ground on 1 ts 8?118.ture thru terminal 5 an4 bridg­
ing brush ot the RE'l'ORN arc ot ti. selector, . to battery tllru tm break 
contact and wind.1'1£ ot th• ff!' aagnet, •htoh operatee .and step■ _th8 .... 
le.otor braahea to terminal 6, ia which poaition it wai'\s tbe aen-. clo­
aure o~ lead B. Sll.oul4 tile (BA.) relay release betore his terminal ia 
reached by the ••lec-cor, the (A) and (B) {frame) relays ie lease. '?he 
{B) relay releaaad, oauaes the select.or to aclYanc. to the nen noZ11111 
»o.aition, aniUng the closure ot lead B aa preYioual7 cleeorJ. bed. Th• 
operation ot the 188-A key stepe. _ tbl aelector l>ruallea to the ••n aor-· 
aal _ PoaiUon by •J' ot the S'l'EP br14ging Drtlah _u4 5, .10 • . 15 o:r: 20 
temiaal.a aa · the case may beo . It the aeleotor ia . 1a poai_tion.· a~ 11·,- or 
16 (1&,01'1181), when ·the (BA) relaJ opera•••• · th• o,eration •WOlJ.ld haYe \en 
'11• eaae as described .tor position l• 

WIPil'G o:r GROUP DISTRIBV'f9R JlH'! 
. . 

47. The wiring _ ot the two grwp diatrib-utoi.- area to . tu regular G Us-
triaut1ng ••leetor b~k ahown on t -he regular . staru.ns. ·e1ro.u1 i and ot 
tile eaergeaoy G d1a1ri'~ut~r Nlee,or -,ank !a ab.om in'_ 4.eiail 1D _ the 
circuit asaoo1a:te4· withe _ the _ ~r1·ea circuit ot tu -rse••1· jack and 
contact ot the ( m_). and (_TR•l) rel-y tor tu 15 grm:pa ot · ih• _panel 
line t1a4er traae. Yor a · caplet• tn.JIID ot · 300 . l :ia88 , the wiring -ot . 
the te.miDala tor both area ot ~•ch _G d1str1Duto_r aelector is ahown 

. in a table on the drawing. A• -.he ~rip e irc\11 t 1 e di Tided into t1JO 
UDita, A and B,calla originating -in th• tint 10 linea of -the -gr~p 
~ . 20 li~•s are cODDeoted thru. trip unit • and a teminal and aruah 

-- ot the. G arc, normally haTiag access to the· line .tinders in sul>•group 
A:. ·0a11,e originating in the laat 10 lin•a ot the gJ:Oup are cmmected 
thru trip unit B and the oorreapondiag -termiu.l and bruah c:L the 
other arc, normally ha Ying access _ 'to the liae -tilldera in aul>-grOllp B. 

- Thia arr8Jlg8Mnt permits the d1atr1butµlg at -i• SO trip etroui't A 
and B units, 1'n mb-gmupa A and B reapeotiTelJ' in the s .tanillg oir­
cU:l.t, so aa to giYe . each group U equal . preference, tlw.a preventing 
any one group tre1n ha Ting . the preference oyer the other group. Thi• 
ia accomplished by.· the G aele_ctor being adYuoed ~ne at&p to the ne~· _ 
grou.p arter each ,call. The series _ciroui t tb.ru th• contacts ot the · 
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-(m) and (TB-1) relays, pemi'ta "the passing oF a call thru a number 
ot idle groops w1 th the same sp•d as though the call originated on 
the -line w1 thin. the group haTing tbe preference at that time. Should 
two or more calla atart in two or more groups a't the · same tiae, the 
-group nearest the one haTing the preference at .that time, will be 
ccaapleted tirst ,because ot the aerie• locking ar:rangeaent ot the ('l'R) 
or ('!B•l) relare holding the relay-a or th_ia group locked ·and :releasing 
the· other relay. 

48. The ( 1'B) relay in any group locks trca ground thru 1 ta 600 ohm 
winding and make contact, jack 10 terminal and brush ~ the associated 

·arc ot the G selector to battery in the atarUng circuit thru jack 15. 
The (TB-1) relay locks thru 1 ts 600 ohm winding and make ccntact, jack 
12, corresponding terminal and brush ot the associated G arc to the 
starting circuit thru jack 16. Jacks 10 and 12 ot each group circuit 
are wired to the selector terminal• and jacks 9 and 11 of the net 
group c ircui-t so that the double selector may be gi Ten preference to 
one group. this group being 1 dle and a call originates in sane other 
group a circuit is closed back thr~ the intervening jacks and break 
contacts ~t the interTening relays of each group unt 11 the terminal 
at which the distributor brush is resting on ia ~•ached... .A.aaUllle a 
call originates in gro~p 15 and is passing thru trl.p unit .A. od tbl 
brushes ot the G distributor selector are resting on the tiret group 
terminals, which is tenunal l. The locking circuit tor tlle (TR) re­
lay will be as :tollo•:• Thru the 600 ohm winding and make, contact 
of the ('m) relay, jack 19 ot grOllp 15, jack 11, break «>ntacts ot the 
( 'l'R•l) and (TR) relaya, and Jack 10 ot group 14 (not ab>~) th;r\l all 
other groups in the aaae nuumer to jack 10 in group _l, terainal 1 and 
brush ot the selector to jaok -15 of the starting c1rcu1-t. U will l>e 
seen that it two calla start at the 8f1Jl8 time, in wo dirterent groups, 
causing the (TR) relays in the two groups to operate together·, the 
call originating in th• group nearest _the one having_ the pretereaoe ot 
the atarUng circuit, will be completed _first. ----J'or example, if a oall 
started in group 10, trip unit A and anoth.er in group 15, trJ. p unit A, 
the operation ot the (1m) relay 1n the former group releases the (TR) 
relay 1n the latter circuit and remains locked itself. The magnet of 
the G selector is operated by ground on the armature or the (ST-.A) or 
(ST-B) rel47s and the brush is advanced one step on"he release _ ot the 
sel.eetor arDBture when the (ST-A) or (S"l-B) relay releases atter each 
callo 

LINB nlm:IR DISTRIBUTOR 

49 0 The distributing sel~ctors Land B •hown in detail on "The Selector 
Start Wire Cirelli t", are uaad tor di stri but'ing call• uniformly on the 
line finder selectors, in eub-groupa A and B respectively. 

• 
• 

• 
• 
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When th·e number of line tinder aeleciors tor a gr011p doe• not exceecl 
40 selectors tor each 500 linea, the -starting circuit abould be equipped 
with two 200-R diatril>utor selectors, ancl ngure 1 abowa theae aelectors 
wired and equipped tor · 16 line tiader selectors tor each sub-group. When 
the operation ot tlle (STA) relay in the ataning oi'rcui t ccnneota grOUAd 
on the Start lead (ST) , aa described under ORIGIHlTDJG CALL, the (LF) 

. relay- which operated, depends upon the teminal on wbich th·e A-1 bridging 
bruah 1• resting. Aaaume the A-1 bruah ia reat iD.g on terminal l in the 
regular atart circuit ot sub-group A. . . ln thia case it thlt tiret selector 
ia not buay, the associated (LP) relay operate• am tmotion.s aa previ•,al7 
described. It the tint selector is busy, tba aaaootated ·(H3) relay 1- · 
operated, and the circuit thru the (Lr} relay 1a. opened. In this case, 
the (LF) relay associated with the next idle selector operates. Aasua-
1 ng thia to 'be the tenth selector, the circuit is then eloaed tran ground 
at the (sr-A) relay (not aho11ll), thru the break cmte.cta ot 'the ·(GA) and 
(C) relays, the A-1 ~ridging brush and terminal l ot the A•l arc or· the 
distributor selector, the ·ST lead, make ccm.tact ot 1be ti rat (MB) relay, 
in aeries with make ccntact with succeeding operated {MB) relaya, arealt 
cmtact ot the jenth (E) relay, to be.ttary thru the inn~r winding ot the 
(LF)' relay, which operate•• The operation or tlie (GA) relay as described 
under ORIGIBATIHG CALL operates ·the STP-A magnet tran ground oiD. the arma­
ture ot the (STA) relay thru arminal l ot the (.A.•S) relaT to battery 
thru _the winding ot tl:le aagaet • eo that when the (GA) relay releases at 
the completion ot a call the Sl'.P-A aagaet releases in tum stepping the 
selector bruahea one atep and gj..Ting the next selector the pref'erence. 
When the brushes ot the-distributor selector adTaDce trc:m the terminals 
ot the last .. line f'inder selector, teminal 15, the aeleoior 1 a adTance4 
o-Yer the apare teminal.a to the t1rst tel'llinal tiom ground on the strapped 
spare te:nai•al.• · thru the A-2 bruah. It a call ia •de at the time the 
select or 1• adTancing oTer the apare terminal 1 t will be routed to the 
ti rat •elector to the A-1 brush and the strapped spare terlli.nala DJ' the 
strap trc:n terminal 22 to terminal 1 -on the A-l arc• 

51. Whea the nUllber ot line tinder ·•electors tor a group exceeds 40 
selectors, tor each 300 aeleciors, the · •tarting oircui, shall be 
equipped with two 200-P distributing selector, Fig. 2 shows these se­
lectors wired and equipped tor 26 line tinder eelectora tor each sub­
group. It will be noted that the sr leads tr<n the first 15 line tinder 
selectors in each sub-group are connected in their respectiTe orders to 
the :t"irst 15 terminals tor the A-1 and B-1 ares and the sr lead in the 
last ll line tinder selectors ot each sub-group are connected in . their 
reapecti Te order to the first 11 terminals ot the .A-4 and B-4 area. It 
will also be noted that the brushes of the tirst three area of each se­
lector are·· in the opposite position traa the brmhea ot the last three 
arcs so.that only three brushes ot the selector -ke contact with the 
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terminals at the·. SfllDe time, the other three brushes .being open at 
that ti•• on a regular call ·1n sul»-group A, the circuit functions 
as described for Figure l until the first three brushes ot the A dis­
tributor selector may ad.Yance f rca t eminai 22. Tllea the ti rat three 
brushes are open and the last three brushee are now rest 1ng on the 
1'1rat terminal, the A-4, .l-5 and A-6 area. The next call in thia 
aub-group then starts 17 selectors if idle hunting tor the calling 
line. A.ssllle the lut three 'bruahee are reating on teraiul 11 ot 
the associated arc and the 26th line finder aele c~or ia idle. ·Ta• 
operation ot the (SIL) relay in the atarting oircuit cloaea a oirouit 
from ground on 1 ts armature• break ccm.tac't of the (G.l) and (0) relays; 
A-4 brush and wrminal 11 oTer the ST lead, thru the break ccntaet ot -
the (E) relay ot the lut or 26th line tinder aele ctor in the aub- · 
group w the associated (U) relay. 'l'h• operation ot the (GA.) relay · 
operates the · ··sn,-A magnet to the J.-6 b~h-and terminal 11. The re­
lease of the (Br.A) relay mleaaea the S4?P-A magnet, adnncing the bnshea 
to "8ndnal 12. Ground on the .apare termiDala 12 to 22 · thru the A•5 
brush, advanose the brushes ot the aela ctor until the ·:r1rat 'bhne bruahea 
are resting on the first terminal ot the A-1, J.-2 and A-Z area. A call 
made while the selector is advancing over the spare terminal will be 
routed to the ti rat •leotor 'thru the A-4 brllBh, strapped spare ter»-
1nala by the atra~ to terminal l of the A-1 arc. 

52. The number of line tinder ■electors tor a sub-group can taua be 
arranged by changing the ne cesaary strapping on the aelect or arc. The 
operation or the em•rgency selector for aub-group .land t-he regular aa4 
emergency seleotor for -aub-gronp Bare aiDlilar. 

ANO'l'Hm SELECTOR RftOBBS TO NORMAL WHILE 'lJB CAIL IS GODIG TBRU 

53. When the (fl!.) relay operate.a on a regular oall, ground is . cOllllected 
to the line finder circuit o~r lead X, ao that when t~• (MB) relay o)er­
ates, .1 t ia held operatei thru 1 ts outer winding tram be.tte17 on the 
amature ot the (SL) · relay. Thia locking preTenta the (JIB) relay- tra 
releasing, should· the selector return to nomal while a call ia .going 
tbru until the call is aately started. n.re is a possibility that a 
circuit may haTe been closed troa ground on the amature ot the (BrA) 
relay thru tbs make c<atact of ···eeveral (JIB) relay.a to aa {LIP) relay 
associated with some other line fiacler, bu"t the ( GA) relay 1n the 
starting circuit ', which has not ·11ad time to operate a:o.d open the ST 
1ead. Then it' ·an intermediate (E) · relay releases due to the aesoci• 
ated. line finder aelector returning to normal when it tinda gm uad -on 
the ST lead and operate• a second (LY) relay, there'by starting two 
line tinder ilelect ors tor the aame eall • . 

• 
• 

• 
• 
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5lo Thia oirouit whioh ta ahown · aasoeiated ·with the starting ~irouit 
.ena1-lea t~ . ieating ot OJ' particular line · finder aelecter at any time. 
The teat liae used with the teat · box e1rou1 t to •a tbl teat ia the 
tirat or· bottca banlt ot both the .A and B eub-groupa, tbe tirat line 
tel"Jlllinala in b°'h au\>-groupa being connected together. 

55. When the lM plug (shown on th• line finder · eirouit) ia inserted 
in ta• BST Jack· of the line tinder uader ·teat, · the ft and Sl'•l leads · . are oona•cted together. ··The 1,000 oba Winding ot the. (LJ') nlay ia 
diaconnecie4 from the ·break contact ot ·the (JIB) relay aad oODllected to 
the make cmtact ot the (C') nlay in the starting circuit thr\l the 

. atrapped rin& alld sleeve ot. the T&ST pl\Jg. When the plug ot the teat 
box oord ia. iuerted in either 159 teat Jack, · ~• (A) relay operates 
trcn gr0Wl4 on the aleeye ot the teat box oord·~ The (.l) relaj' ia 
quick in operat1'1g to precede the (TR) relay in the ti'ip oirouit on 
a silllUl.taneous oall. The •. (A) relay operated, open.a the c1rcu1 t tllru 
the '100 obll winding ot the (1R)·.· and ('l'R-l) relays 1·:a the trip circuit 
and ooDJlecta grOW1d 'to the winding ot the (B) relay-, which opera tea. 
CIROUI'?:- Ground on the make ccmtaot Gt the (A.) relay winding and the 
break ocm:taot ot the (B) rela:,·, \lreak c<lltact ot the (STA.) and (S'IB) 
rela1il, to bat.tery on ihe STP-B J1&gne:t. The (B) relay ia alo• in 
operating to preyent a call •hich baa just reaohecl the (ST-.l) or (sr~B) 
relay trom "beil:lg in'terr.upted, and to preven• there being a po••1l>il1 ty . 
ot two aeleotora being. on the teat line. The (B) relay opera•e4., (a) 
locks to battery on its llalr8 cmtaot, (b) operates the (C) and (CI) 
relays traa ground on Ua armature, thru the break contao't ot the (E) 

relay, (c) cloaea the ring aide ot the loop thru tbe teat 'box which · 
operate• the (L) relat in the teat · lire. The (C) relay operated, ~(a) 
treaters the· oircui t tor operating the (ST-A) mlay in. tbe atart1ng 
circuit traa the G distributor aelector bank, (b) opens the norul. ST 
lead, {c) closea a ·circuit thru .the (LI') alay and DST jack io the 
make contact of the {sr-A) relay as herein.atte·r described, (d) opeu 
th.• operating ci.rouit to the (ST-B) ·relay which would otberwiae oper-. 
ate and lock on· a ·oall within the laat ten lines in the group. The 
(CI) relay operated, · (a) closea a .oirouit to operate the (TR) relay 
in th• trip cirouit, tran aatteey on the araature ·ot the Sl'P-G magnet~ 
(b) oCllD.eota X lead. ot the sub-group A to the K lead ot the sub-group 
B and thus cmnectin8 the K onaautator segment ot all the · aeleotors 
or the eub-group together, (c) camiecte the Y lead ot the sub-group . 
(A) with Y leads ot ihe sul>-gmup (B) ao the (GA) relay ·will be oper-
ated b.7 a selector in either sub-group. 

56. The (L) relay ot the teat line ·operated, in turn operates the 
(BA) relay, the (BA) relay operated, operates the (TR). relay thru 
its 700 ohm winding oTer the same circuit as deacrl bed under 
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ORIGINATIBG CALL, except that this time U1e circuit is closed thru 
the make cc:ntaot of' the (CI) n.lay, the {A) relay beiag operated. 
The ( 'm) relay operat eel, tu.net io~s as preTioualy 4eacr1 bed in para­
graph 5 and locks in a circuit ~hru 1 ts &00 ohlll winding .-(and make 

. con tact, make contact ot the ( C) relay, . break contact ot the ( CA) 
and (SB) relays, to batt•ry- thru the winding ot the (S'l'A) relay, 
which operates. 'l'he (srA) relay operated, functions as described 
under "0RIGIIU.1'ING CALL• (paragraph 6) and closes a circuit oper­
ating th.a (D) relay which locks . under ocntrol ot -the (A) and (B) 
relays. The circuit tor operating the (LF) relay in ·the line tinder 
circuit under test, ia traced tr• ground on the aake contact ot the 
(STA) nlay, the (GA) relay normal; the (C) relay 0,1Mtrated, sleen 
and ring ot the test jack and the --'.plug in the line finder eircui t 
to battery thru the 1000 ohm windillg of the (LF)' relay. The (Lr) 
relay operated, starts the aeleclor hunting tor battery on the H 
teminal ot the 'test lin& as in the case of a regular call. With 
the exceptions already stated, the line, trip, starting, line 
t'inder and district circuits f\llction a• tor a regular call. 

57. When the (srA) relay release•, the (.E) relay operatea. CIRCUIT:-
Ground, on the break CClltact of tbe ( Sl'A) relay, make contact ot the 
(D) relay to ba'ttery thru the break contact and winding ot the (E) 
relay. .The (E) relay operaied, (a) . loco to ground on the make con­
tacts or the g(A) relay, (b} releases the (C) and (CI} relays, there- • 
by restoring th• starting circuit to nomal, (c) closes a circuit 
tra battery on the S'l'P-G magnet; which •s opened by the operation 
ot the (A) relay and later closed by the operation ot the (CI) relay, 
thru the 700 . ohm winding ot the ('l'R) and ( 'l'R-1) relaya. When the 
plug of the test box cord ia re:moyed trom the test jack, the (A) re­
lay is released., releasing the (B), (D) and (E) relays, thereby re­
storing the teat circuit to normal. 

58. Should the line tiader selector travel to the tell tale .poaition, 
while hunting, due to the mul:tiple brush not being tripped, the (:r) 
relay_ remains operated .thru i·h outer winding. Ground on the X caD­
mutator, brush and segment ia thereby connecte·d to the lead •TO T.ILL 
TALI CIRCUIT", g1 Ting a visual signal to the attendant. J.a the N 
comamtator segment is . open at tell tale the district is prevented 
from advanciug traa its nol"lllll .poaition. '!'he :selector in 'this case 
is restored to normal, manually, by the attendant. 

-• 

• 
t , 

• 
• 
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59. Should the line finder selector travel to the tell tale poeition, 
llhile_ hunting. with the multiple brush tripped. a circuit ia cloaed tro• 
battery in the trip circuit, 500 ohm wincling or the (0) relay in parallel 
with the 500 ohlll reaiatu oe • make c oo:tact ot the (BA) relay-, tam.ta.al ot 
the H caab at the top or the lllUltiple baalc H multiple bruah ot the line 
finder selector, 0811 w, w:lndblg ot the (H) relay, to groud on the break 
contact · ot the (DS) _ relay, operating the (O.) and (B) relaya.. The (0) 
relay operated., functions aa prenoualy described ia paragraph 12 an4 
the (H) relay operated, releases the (LJ') rela7 which 1ll tl11"1l release a 
the (F) nl'ay. The UP -magnet is released lay the opening of · COIIIILUte.tor 
H at tell tale position. The tr) relay released,. opens the o1 roui t thrtl 
_the tell :tale alarm and connects ground on the X COlllll\ltator brush and 
aegment 1D the (DS) relay which operatea, in.- tlim operating the DOD mag- · 
Re·t~ restoring the se_lector to normal. 

. . 

. so. 11' the racei wr at the calling atation 1a at ill re•ntd traa the 
aWi tchhoolc, the (L) ·and (BA) relays are still operated. and the call 
apin goes thru a.a described· under "ORIG INA.TING CA.Lt." • 

.. TBLL. TALE .,;· DISTRICT. SKLICT0R 

61. Should the district . selector travel to the .tell tale position 
duriag Nlectione t ground OD the X COllllllUtator brueh and a_epent is 
cCllnect.ed thru the lower inner contact ot ca:m B, to· battery. thru the. 
R magnet , $dvancing the sw1 toh . to poai tion s. It tb.e district se­
lector traveled to tell tale during brush aeleotion, the switch Will 
re•in in position 8 with its attached aender. If the district selec­
tor traTelecl to tell tale, during group aalection, the sender will 

. function and connect 500 ohDl ground on the SC lead cauaing tbl {OH) 
relay to· operate, .which 'in tum opera~e•• tbe (L) relay. The (L) relay 
operated, ,-dvanoea the awiteh to position 9, where it 1a held with • · 
its ·attached send.er. After ail intenal of time alarm is giTen by the 

. sender and. the ctrcui t 1• restored to normal :manually. 

OVERJ'LOW 

&2. If aU -~ in the group are busy, the district selector while 
trunk hunt1ng ·~n position 7, traTela to _the top ot the group and rests 

. on the o-,ertlow terminals. Aa the sleeTe terminal at overflow is 
.opened_, t .he (L} relay · releases in turn adYaD.cing the swi toh to posi­
tion 8. In position St :the (L) _ relay reoperates f'rm ground on the 
armature ot the (CH) relay and advances 'the switch to position 9. 
In poai tion 9 t a oircui 't ia closed tr<llll ground on the Z co11111Utator 
brush and aepent~ 'thru the upper con-tacts of cam It, to battery thru 
the R :magnet, adTancing the ni tch to position 10. .la the switch ad­
vances troa poaition 9, the (L) rela,- releaaea. In position 10, a 
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oirouit is closed trom ground on the z caamutator aruah and eepeDt, 
omu IC and L, to battery tllru the 1200 obDl winding ot the (L) relay, 
whicll operates. · The · (L) relay operated, locka thru 1 ta 1200 ohll 

· Winding and aake contact to the aaae ground on oa• L --advano 1ng •h• _ 
awi tc h to poai t ion 1-4 . trcn ground en cam JI. .u the 811'1 to h advaneea . 
trom poai U on 13, the. (L) relay N leaaea. 'l'he (L) relay rel•aed. in 

. poai tion 14 advances the switch to position 15. The release of the 
(L) relay alao. releases t·he (CI) relay, dieconneoti:ag the aender tro1ll 
the district circuit. With the nitoh in position 15, -a ·cirouit ia 
olosed fr~ the lliaoe-llaneoua Tone Circut t over lead O, 2 :a.to cm- . 
clenaer upper ocatact. ot cam G1 winding ot the repeating 0011, 2 a.t. 
cadenaer, cam Y, upper cmtacta ot aaa V, cam J', •b a:.,ntact ot the 
(D) relay to ground. A tone is therefore induced in the other winding 

· ot .the repeating coil, thua ca\M9ing the "ill Tru.nlal Buaytt _tcxie to be 
aent back to the calling subscriber. When tha :receiTer .at the call­
ing station is· replaced. on· the ni tchhook, the (DC.) relay :releaaee, 
opening the locking circuit thru the (D) relay, which releases. :rraa 
this point on, the awl tch is adTancttd to position l ae described in 
paragraph· 3i. 

"0" COMMUTATOR 

53. The function ot the •o" comamtato~ segment ia 'to maintail1 ·~u idle 
condition on the .multiple overtlow terminal so .that more than oae -se­
lector -7 stop at ~wrtlow at one tillle, otherwiee the _ti rat selector 
reaching overflow Will make the aleeTe multiple te:minala busy, thus 
cal181ng the succeeding •lectors to cc:mtinue upward, into the MXt 
gl'Oup ot trl.DlU~· The "O• 0C111111Utator segment ie open at OTertlow, but 
the S bar 1• continuoua. When the •o• and ."S" collDlutator brushes are 
permanently strapped togethv and wired to the multiple slNTe brush • . 
When the aelectar ie at O:Yertlow, th• "0" ccnnmtator bruah 1 • rea-Uag 
on an opea (dead) segment and a.a the busy-· ground ia ted thru the "0" · 
camautator bar only, this arraiageaent •1nta1ne a non-busy- condition 
on the sleeve 'temi.nal. When necessary to combine two or more groups 
ot trunks the multiple aleeTe overflow ter.m.inale, between the coabined 
groups may be made permanently busy by being camected to gronnd. Aa 
the •s• comnmtator ·bar ia closed at overflow, the (L) relay ie lleld 
operated at this time and the selector therefore hunt• past the make 

. busy terminals into the next group. 

· TERMINATING CALLS 

64. When a final aele et or connects to the t ip, ring and sleeve term-
inals ot an idle line at the final multiple, batt•1'7 thru a resistance 
in the ti~a.l oircui t is c a:inected over the . sleeve lead, s, · to groo,nd thru 

• 
• 

,~ . • 
• 
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both windinEJJ ot the (CO) relay, oa indiTiiual lines and the laet line 
ot a group ot P.B.X. lines or thru t -he 100 obJa winding ot the (CO) relay 
on an intermediate ot a group ot P.B.X. lines. '?he (CO) relay ops rated, 
disconnects the . (L} relay battery bridg-e trcm across the tip and · ring ot 
the line eircui t. When the :final selector returns to !lOrmal, the circuit 
thru the winding ot the (CO) . relay ie opened, ~leasing the relay and re­
storing the _circuit to norm.al • . 

'· 

CHK'D.BY: :r .I. APPROVED BY: H. L. JIOYNES 
E. R. C • 
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