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:oma, OY OPERATION 

PANEL StS'lllk 
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'.r&STSWi)QTOR 

In _order that the circuit used as a test selector ("14" wrs 
om1,ted) will be b\197 to district test circuit when used 

· 'tor otn.ce or Incoming 11•sto Lead DB to automatic test 
oiNU!t connected direct to (im) Relay winding instead ot 
to aleefl ot (MB) 1aoke 
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~est~rn Llectric Co., Incorporated 
fa,tuipmf:nt ~•,ngi r::eerine:,; .oranch, Uawtltorne 
Printed in U.3.n. 

1. Purpose of 0ircuit 

,,.1:.'.i.:.::ivL UJ!' U.t: I< .11 . .,;fl 01\l ~----•--·------·--
Panel .'3ys t1:;1m 

Sel~c tor Uircuit 
LJlstrict end Panel Line i inder 

· for Non--Coi n Lines 

( :!0 Pa bes, Page 1) . 
Issue 3 ,sf 240071 
~,!.~ 

.ut:A {,,o; .,(·.,ven;br:l'" ~~:·; , 1:,40 
.:e ;,l bc:ine, ul l pre11i ous 
issues • 

lol 1!11s cir<;uit is arrane,ed tc fin e t he c&lllnt: sur,scriber ' s linE.: and connect 
it with the VFJric.us swi tc!:'linf; appars.tus ne cessary to complete a cfall. 0 

2a ,,or king Limits 

2ol .J-1 Helc,y (Lv) maximum subscriber's l oop '150 ;:;nd 90(l oh:ns with :n1nimu.m 
lead of 10, 000 ohlll~1 on :~1 to ;,L> volt battery . 

2o2 B-1 relay (LC) maximum subscriber ' s loop l;.;00 ohrns with mintrn iµn .1~a,i::v,· 

of 10-000 ohms on 45 to o0 volt battery o 

2o3 20GL rehly (GS) m1:1.ximurn external c i rcuit loop ?,41:J .·ohms .;:.>r,.?:J vo.tt 
battery or 8000 ohms for 48 volt b1:1tte1•y. 

\_ .3 0 4 .;.uximUIIi conductor loop for remote control zo1w ri:-,!:'..1stri:, t;ion 8640 
ohms, minimum trunk insuli:,tion resistance C:0 , 000 ohms, ::u-txlmum e<'~rth 
potential of ±. ~O volts o 

3o Prir,cipal J!'unctions 

:3o01 To fin; the proper 1inEJ b.nd stc:.rt tile sencter selector tiur;tine,. for an. 
idle sender • 

3.02 To establish talkiub connectiono 

3 0 03 'Io suoply talking battery to tl.e callinL station ., 

3.04 'I'o s .::-i lect an idle sender .. 

~3 0 05 'Io connect battery for the' operntion of, the messace recister in thB 
line circuit on a charged ca ll. 

i 
I 
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3.06 To connect a busy tone to the callirig station, if required •. 

3.08 

Operates the selector time alarm or restores the district to 
normal, depending on optional wiring furnished, if the calling 
subscriber does not disconnect within a predetermined interval 
after the called subscriber has disconnected. 

Optional arrangement to prevent charging in message register 
position for first talking position. 

3.09 Arranged to operate the subscriber's reglster from impulses 
received over the trunk from a remote control registration 
point • . 

3.10 Arranged to operate the subscriber's register once at the 
~eginning of each fiv-e :ninnte talking interval (non-zone 

· overtime) ,. 

4 • CONN.i<~CTING CI1-i:CUITS 

'l'his district selector circuit will, function with: 

4.01 Line finder sen1er selector type line circuits. 

4.02 Line finder sender selector type subscriber's sender. 

4.03 Office selector circuit. 

4.04 Panel incominb circuit. 

4.05 "A" oparator's tru..--ik circuit. 

4.06 P.C.I. local or tandem .trunk ci.:-cuits. 

4o0'7 Stuck sender selector circuit. 

4.08 Selector group register circuit 

4.09 Selector time alarm circuit. 

4ol0 Motor stop alarm circuits. 

4.11 Misc tone circuit. 

4.12 Permanent signal trunk. 

i.13 District release circuit. 

__ ,..r --•-
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:,her.. the receiv9:r at the ce.1li~ sti,tion is removed. from t:ie 
s;,vi tchhook various r-elays io. the lL:w trip and start .circuits 
operate and (a) conn,1nt battery to the c-i t.ermint1l o .f the line 
at the ltne finder multi;,il,1 bank (b) .connect grow1d to t:ie 
ST lAad, oparating the (LF) relayo 'l'he (Ll' ) reluy operated, 
(s.) locks on its contact and windings in s~~ries to ground 
on the back contact of the (U) reluy, (h) closes a circuit 
ovar lead Y operating a relay in the start circult (c) operates 
tl1e UP magnet causing t ' ie 11::1'3 fln::ier selector to tr&vel up-
ward and hunt for terminal.:; of th,.:, cal.Ung 11:ie, to whi,'.!h battery 
is connected, as he~einaftar described, (d) close~ a circuit · 
from e;round throw;h t ~'le breek contact of t'.ae ( :.:) r8l1:1y, i;o 
battery t:irough t::1.e inner windi::ig of the (CI) relay, operating 
t:.ie (CI) rel:1y • 

6 0 Selectin~ a ~~~der 

;1s the 11.ne finder sel1:;:~t -::> r starts upw1rd, hunting for the 
calli"lg line e. circ11i t is Clt)Sed throut)1 t l1e . .:1 conunutator, 
s1ightly &fter the brushes of the seli'!ctor r;,ove off-nor:":181 o 

Ground on t:ie ,,,, COIAfrrntat'.)r brush and S-3[-:/:lent, operates the 
line finder (~) relayo ~he (E) relay operbted, (a) operates 
thP. (Mi3) relay fr1.)in c7'ound on its ar:nuti1rr9 throu~l1 the hceak 
s ·priu.gs of t.:19 (1.:B) jack, to batte.ry throu::;h t:1e Lmer win:i:­
ing of the C, . .b) rellly (b) closes !i ci::·-:: uit from g.r-:Juwi on 
cum I, rr.Hke cr.mtact of t j1e (:i:.) relHy, to battery through the 
inner winding of t~v:i (D) relH.?, oper~ting the (D} relay (c) 
opens the oper:1ting circuit of the (Cl) rr3li:iy, thus per­
mitting the relay to release if thf:i test brusl1 of the sendt3r 
selector is making coutnct wit:. the test terminel -:Jf an idle 
sender. lf the test. bru.sh of the sender scl•:}ctor i,:; making 
contact vdth the te'.,t termi.n.a1 of a busy sender, the (CI) 
relay ~ocks th.roueh its out.er windi:i.g, contacts of cams, 
rn.ak0 contact of the relay to ground on the test brush of the 
sender selector. \;it::i the (Gl) rf~lay held 0p~rated , the 
_operation cf the line f'ind,.:H· (h) relay also closc➔ s a circuit 
operating t::1e (.r') rel1;,.y in t:1e line finder circuit and t:1~ 

distri~t selector (S'I'.i.') ,re.gnet. 'This cirmlit .is tra~E:'.ci from 
battery througti the 1,000 ohn windinG 0f the (F) rde.y :ind 
through the windin6 and br0al< uont.3.ct of the (::;Tp) Winet, 
make contact of the (I.JI} and {.S) :::-elays to 61~ound on cum H, 
thereby steppin~ the sender sel,3ctor brushes. If the next 

,. 
( 

j 

' ' 
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termine.l iS busy, the (CI) relay rems.ins operated and "he sender 
selector continues to sten unti~l an idle sender is found.· ~~hen 
the ( GI) relay relea.ses, the ),~~~ terminal of the selected sender is 
i.mni.ediately made busy/ :to all .hunting sender selectors by ground 
connected to the test_:;':brush from cam H, through t::i.e make contact 
of the {1!.) relay _and the break contact of the (CI) relay • .":j'µis 
busy ground is connected until the switch advances from position 
1 1/4. The operation of the (ff) ralay opens the tip and ring 
letids between th~ line finder commutator and the district circuit 
and prevents the ·district (L} relay from operating and advancing 
the district switch from normal, if the line finder selector 
connects to the terminals of the calling line before the sender 
selector finds a.n idle s·ender. 

?o · Making the District Busy - ~he {MB) Helay Operated 

(a) Locks from ground on the arma.ture and outer make contact ot 
the (S'I:A) relay in the (S'l'.h.iiT) circuit , lead X, make contaft • and 
outer winding of. the (!id) relay, to battery on the break contact 
and armature of the (SL) relay, so that the (MB) relay will not 
release should t.he selector return to nornial while another call 
is going through, {b) closes a circuit trom ground on~the M com­
mutator; make contact of the (LF) and (.MB) relays, to battery 
through the 800 ohm winding ot the (F) relay, which operates if the 
relay was not previously operated, (c) connects ground on its 
armature to the series circuit through the (MB) relays dt the other •;·- . .. ' , 

'sel~ctors in the same group, thus permitting the operation, o,ver 
lead CH of the (CA) or (CB) relays in the start circutt,.when all 
line finder selectors in the group are off normal, {d) opens the 
circuit over the lead Y, to prevent the {GA} relay from reopereting, 
(e) transfers the ST lead to the next line finder, which, if busy, 
transfers the call over the ST lead in the same m&nner until an idle 
line finder is found. 

8. iielasing the Start Circuit 
', J 

As the line finder selector continues upward, at the end of the 
tripping zone, the ii.. brush makes contact with the K commutator and 
connects ground to lead K 1 thus releasing a relay in the trip circuit. 
i;hen the K brush breaks contact with the K commutator ground is dis­
connected from the K lead, thu~ releasing the start circuit, . 

9. Line :nnde r Finds Line 

When· the selector brushes make contact with the terminals associated 
with the culling line, battery on then terminals operates the (0) 
relay in the trip circuit and the (h) relay in the line finder circuit 
over lead H. ,Hth the (H) relay operated• a 50 ohm noninduct~ve shunt 
is connected around its winding; to ground on its armature for the · 
purpose of increasing the amount of current through the 500. pl\pl win,ding 
of the {O} relay in the trip circuit th_us speeding its operaJion. 1'his 
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is necessary on 1:,t:co uut of t s1e very short ti'n~ period during 
which the 11 brus l·L make ~i contact with the H termin':11 before 
the clrcui t ovar the L le,.1.d is opened by the overflow of the 
selector- o The UI) reh,y operated, opens the circuit wlli ::ih 
holds the (I.?) relay operated, but (LF) relay does not re­
lease inui1Bdi&tely on e<!count of a circuit bfli ng closed froe1 
ground on the ''C" COiliJrlUt1.1tor brush and· s'eg1001HI, to]battery 
thraut:,-h both wiucline;s of' the (Lf') relay in series. The {LF) 
relay is thus held opeNJ.ted until the brushes are centered on 
t h e termine.ls of thl, calling line. '.d1en the circul t through 
the ~ cornmuthtor Sf3grt1.ent is opened, the (LF) relay re;I.eases, 
bnd (a) opens the ci1•cuit thro~h the U.P rnagnat, which stops 
the Dele ct::ir brushes ou the terminals of the calling lin.e, 
( bj op0ns the circuit tl1rough the 800 ohm windine; of the (F) 
reluy so tna t when the circuit through its 1,000 ohm w;.nding 
is opt:rned, by the release of the ( !Jl) relay when the d.i'stri ct 
sender selector seizes an idle sender the (~) relay releases, 
(c) closes a circuit opera.tine the (SL) relay. This circuit 
is tr!oi.ced from 0round on the Ui . conunututor break contact of the 
{Lr) relB.y, IPh.ke cont!:lct of the (.i!.) relay, winding of tho (~L} 
relay, cam T, make contbct of the (1) relay, to battery on 
the bresk contact of the (LS) relay. 

'l 'he ,-.djust:nent of the tf r·•n v ~ommutator Drush 

'l'he c1djustment of the "C" commutator brush• with relation to 
thB tripped "H" multiple b rush, is such that it does not 
bre•1k con.;act with the ''G" commutator segment until slightly 
~!'te r the holdin:.; cir'cuit throu8h both windings of the (LF) 
relay is op~ned by the operation of the (H) relay when the 
(h) brush rm1kP.s contact with the li terminals to which battery 
is 1.:onr1ectedo 'l'he U}' magirnt, therefore, remains oper&ted and' 
t he s,,d .ector continues to travel upward until the brushes are 
cnrrL!d sJ;i'°"htly above the center of the line terminals &llow­
in~ the locki~6 pawl to enter the notch on the rack attached 

,to the brush support rod. 1-.t this time, the holdine; circuit 
Utrough rlpth wi:actint;s of the (LF) relay is opened at the t•G" 
com .. --:mt~t¢:', relsasing the .r-elayo The {LF) relay relee.sed, 
r8lea seslthe UP 11w.gnet. 'l'hi:i selector then drops into plact: 
thi1s cetjlering the brushes on the line terminalso 

;g 
r.dvimcing the District 

The (3L) ri:;;lay operated {a) conn'3cts ba:ttery to the 3 lead 
thus rm:i.kinc. thH li.ne test busy at the final frame and re­
le&sing the trip circuit (b) closes a circuit which operates 
the district lL) end (CE) relays. The (CH) rel,:,,y operated, 
closes u circuit from E:,round on Cfu'll I, break contact of the 
(v(',) relay, make contact o-f the {CH) relay to battery through 
the selector ti:ne alarm circuit which operates if the switch 
fails to ad vane~ from position l. 'Ihe (L) relay operated 11 

" 
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Closes a circuit advancing the district switch to position 2. 
As _the switch advances from position 1, the circuits through 
the (L) and· (CH) relays are ope~ed• releasing the relays and · ,. 
disconnecting the selector time alarm circuit. In position 
1 1 /2 to 2 1 the associ'ated sender 1s held busy by ground 
tm,ough came li e.nd c. · · 

12. Completing the Fundamental circuit -

• 

~1th the switch in position 2, the tip and ring leads are closed 
from the calling line to the tip and ring leads of the assoc­
iated sender. circuit, thus permitting the dialing tone to be 
transmitted back over the dialing circuit from the associated 
sender, as an indication that the apparatus is ready to re.eel ve 
the call by the operation of the station dial. The tip side / of 
the dialing circuit is closed from the tip of the line, through· 
the break contact o:f the (F) relay, cam P, to the tip brush pf 
thA sender selector. The ring side of the dialing circuit 1~ 
closed from the ring lead of the line, through the break contact . 
of the (F) rel8y• windiD.B of tbe (DC) relay, cam~ to the R · 
brush of the sender selector. In position 2, the (CI) relay 
operates thru its outer winding to ground on cams, and remains 
operated until the switch advances from position 10. 'l'he (CI) 
relay operated, (a) connects ground through the inner contacts 
of cam S, to the test brush of the sender s,elector, thus making 
the associated sender test busy after the switch advances from 
position 2, {b) closes the tip side of the fundamental circuit 
through to the sender and (c) closes the sender control lead 
9SC) th.rough cams V and U, to battery -through the outer winding 
of the (D} relay • .ttfter the sender functions, the :fundamental 
circuit is established for the operation of the district (L) 
relay and the stepping_ relay in the sender. This · circuit is J 
tranced from ground in the sender circuit through the ?I' brush, 
make contact of the (CI) relay• cam L to battery through the ' 
1200 ohm winding of the (L) relay, which operates. The (L) 
relay operated, locks through its 1200 ohm winding and make _ 

.,_ 

; '.'_! "', 

contact to the same ground over the ~"'11 • lead and advances t~e switch ;:. :- :. 
to position 3 from ground on cam M. 'l'he 500 ohm winding · of the (cni, ·' · 
relay is also connected through cam U, in parallel with the winding 
of the (D) relay to the SC l1~ad. Should the (,CH) "re lay operate at 
this time due to a high resis£ance ground in the sender circuit 
no useful function will be performed. 

13. District Brush Selection 

With the switch in position 3, the UP magnet is operated for brush 
selection .over a circuit traced f r om battery through the winding 
of the magnet, cam C, make contact of the (L) relay, to ground 
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through cam 111. ~-s the selector moves upward in position 
3, carrying the commutator brushes over the commutator 
segments, ihe .h segr1J.c~nt and brush intermittently connects 
ground to the tip side of the fundamental circuit through . 
cams Kand L, holding the (L) r~lay operated but suc­
cessively short-circui1tin~ the stepping relay in the 
associated sender circuit, thus releasing and :perJr;itting 
its reoparation until the proper brush has been selected. 
Viheu sufficient impulses hove been sent back to satisfy 
the sender the fundamental ctrcuit is opened, releasing the 
(L) r-el.s.y. 'I'he (L) relay released, opens the circuit. 
th.rough the UP magnet, thereby stopping the upward movement 
of the selector and advances the switch to position 4o 
'l'his circuit is traced from ground through cam M, bre{ik 
contact of the (L) r€lay• c&m B, to battery through the 
ji magnet. v;~en two digit sende.rs are used w1..th this circuit, 
the advance of t~e sender replaces the high resistance on 
the SC le&d wit~ a 500 ohm ground, thus insuring the oper~tion 
of the (CH) rrela.y. In position 4, the trip mag,net ('tMO is) 
operated from ground through cams, and the (L) relay is · 
operated and locked to ground on the fundamental circuit . 
previously described, advancing the switch to ~osition 5. 

, , 

District Group Selection 

With the switch in position o, the UP magnet is reoperated 
and, the trip magn,~t being operated, causes the previously 
selected set of brushes to trip when the selector starts 
upward as the set of brushes trip the finger whic). was 
previously opernted by the trip mag.net. i,s the selector 
moves upward for group selection, carrying the brushes over 
the commutator segments, the 13 segment and brush inter­
mitt~ntly c~mnects t7ound to the tip side of the fundamental 
circuit through cam L holding the district {L) relay operated, 
but s1:~cessively short-circuiting the stepping relay in the 
assoc!ated sender circuit thus releasing and permitting its 
operation until the proper group has been selected. ;r;i•.en 
sufficient impulses have been sent bnck to satisfy the sender, 
the fundan~utal circuit is opened, releasing the (L) relay 
which in turn opens the circuit throUe):l the UP magnet ani.l 
tif11ances the switch to position 6. ~ihen three digit senders 
are used with this circuit, the advance of the sender re­
piaces the high resistance ground on the dC lead with a bOJ 
o;hm ground, thus insuring the operation of th~ (CH) relayo 
Vi'i t:i the switch in position 6, a circuit ls closed from 
ground on the lin':l finder .i.'>l commutator brush and segment 
through the break contact of' the (F) relay, make contact of 

· the (.SL) relay, inner contacts of Cf.illl o, cam R, to battery 
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through the 800 ohm winding or the (L) relay, -operatiqg the 
relay. The (L) relay operated, advances the switch to~posi­
tion 'lo 

Trunk Hunting with Trunk Idle 

Should the first trunk in the group in which the selector is 
hunting be idle, the (L) relay releaaes as the switch leaves 
posl tion: 6 · 1/4. When the switch enters position 6 1/2 ground 
is connected fb tbe sleeve or the selected trunk through cam 
M, break contact of the (L) relay, CWll E as busy condition 
unti l the switch advances to position 7 3/4. 

16. Trunk Hunting with :.nrst 'I'runk Busy 

Should the first trunk in the group in which the selector is 
hunting be busy, the (L) relay is held operated in a circuit 
from battery through its inner winding a.nd make contact, cam 

. E to ground on the sleeve terminal of the busy trunk. Viith 
the switch in position 'l, the UP magnet is reoperated from 
ground, cam Munder control of the (L) relay and the selector 

. .. 
tr!:'ivels upward until an idle trunk is found. When the idle 
trunk is found, the locking circuit through the inner winding 
of the (L) relay is opened but the relay does not release 
immediately due to a circuit being closed from battery through 
its outer winding, cam.R to ground throue;h the G commutator 
brush and segment. ~•hen the brushes are center~d qn _ the 
trunk terminals, the circuit through the C commuta1;or segment 
is opeited and the (L) relay releases and opens the 1circuit 
through the UP magnet, which stops the selector brushes on 
the terminals of tha selected trunk. The (L) relay released, 
also advauces the switch to position 8. · 

The a djustmeint of the "G" commutator brush, w1 th relation· to 
the tripped sleeve multiple brush, is such, that 1t does not 
break contact with the "C" corrJnutator, until sli6htly after 
the holdiIJ.g circuit through the inner vlinding of the (L) re- _ 
.le.y is opened, by the sleeve brush leavir1g the busy term1Lals· . 
and makiue, contact with the sleeve termi11als of the idle trunko 
'l'be UP Illl:ignet •_therefore, remains operated and the selector 
continues to travel upward until the brushes are carl-ied 
slightly above the center o:t the trunk terminals, allowing 
the locking ptiwl to enter the notch on the :rack attached.to 
the brush support rod. j;.t this time the other holding circuit 
through t.ha outer winding of the (L) relay is opened, at the 
"C" commutator, releasiae the relay ·which disconnects ground 

· from the commutator feed bar, (G) reJt;t:1sing the UP magnet., 

..,__, __ 

: ➔ 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



) 

) 

i _) 

( 20 P~ges• Page 9} 
. .d'I'-}A00 rl 1 

rfov&rtber ;::.3, 1 940 

The selectc1r then drops into plEiCe, thus centering the 
brushes on the trunk termirn.-,1. Luriuc; tr1..nk huntiIJ~, 
in position 'I only, the co.mmutator feed 6 round is 
supplied from ground on cam M. under control of, the (L) 
releyo 'l'his is to pr€:vent the reopeir&tion of the (1) 
relay by the closing of a circult between the C com-
1,1ut8tor brush &nd segment on the ovcrtbrc,v; of tbe sel­
ector or bS it drops into plece. 

18. Selectior. Beyond 

"s the switch advances to position 7 3/4, gr0und through 
cam~ is connected to the sleeve of the selected trunk 
f,s a busy condition. Nith the switch in position s, a 
circujt is closod from ground on the arwature end make 
contact of the ( ~H) ral!ly, tri.rough cam O, cam H to 
be.tte.ry thre>ugb tbe outer winding of the (L) relay 
whicl, operates, advancing the switch to position 9. In 
position 9 • the tip ~,nd. ring sic.es of tt,e outgcir,e 
fundamentel circuit are closed through the tip and 
ring terrr,iM,lf'; of the s,1lected trunk for selection beyond, 
thr·ough the .J:'l' Bnd YR brushes of the sender selector, 
end ·c&ms .F aud Ci raspectivelyo ;.fter s -. ·lectiou beyond has 
been conpleted, :,:romKl in the sender is removed from the 
SC lead, releasing the (CH} relay, in turi1 releasing the 
(1) relay. ~ 'l'he (L) relay releB.sed, advances the switch to 
position 10. n.S the swit-ch leaves posit ion 9 1/2, tee . 
dialj 11~ ci1,cuit is opemed &.t cams P and ~. in position 9 · 
3/4 tl:e tip and ring leads from the line finder ttre closed 
through Garns P and ~ respectively to 24 volt battery and 
ground in the district, Jioldir:g the (DC) relay operated, 
under control of the station switchhooko iii th -the: (iDG) 
relay operated, a. locking circuit is closed - for Ue (D) 
relay hfter the switch ttdvances from positi()r, lOo 'I'his 
circuit is traced. f:rom battery throU€,h the inner '¥,i.ndir.g 

, of the (D) relay, !?'.&ke contact of the (DC) relay, make 
'eontact of the (li) relay to ground through cam Io Th_e 
(D) relay is lllA.de slow in releasing in order that the 
connection will not be lost if tbe swi tchhook at the 
called station is momentarily depressed. Nith the switch 
in position~ the sender circuit functions and connects 
ground to tne .e''r lead, causiri.g tbe (L) relay to operate and 
lock through it's , inner winding over the t-ip of the fuilde­
mentel circuit previously described. The (L} relay op­
ereted1 advances tbe switch to the talking sele:ction poaition 

i 
I 
I 
! 

_) 
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until the relay is re}eased by tbe operation of the 
sender circuit. ;.,.s f the switch advances, growd is 
intermittently connected to the tip side of the fund-
amental circuit, through ca.rn i, holding the (L) relf1y operated, 

J ·-­

' : ,. 

-~. -·-. --•-- ~-- - · . . • .••• 4 . • _ •• • 

but successively short-circuiting and permitting the ' 
reoperation of the stepping relay in the sender circuit. 
When sufficient impulses have been sent back to satisfy 
the sender, the fundamental circuit is opened, releasing 
the (L} relE1.y. 'I'he (L)' relay released, opens the circuit 
through the R m.agne t , stopping the switch in position 1 i • ,. 
12 or 13, depending upon the class of call. As the · -
switch leaves position 10, the holdiug circuit of the 
{CI} relay is transferred from ground on cam I to ground 
on cam E under the control of the {L} relay. This 
circuit is traced from battery through the outer winding 
ofthe {CI) relay, inner contacts of cam u, meke contect -
of the (CI) relay, cam v, make contact of the (L) relay 
to ground through cam E. 'l'he release of the {L) relay 
opens the holding circuit through the (CI) relay, dis­
connecting the sender from the district circuit. 

19. Called Party Answer~ 

vvhen the receiver at the called station is removed from 
the switcbhook with the switch in posit.ion 11 or 12, 
reversed battery and ground from the incoming circuit 
operates the (CS) rele.y. The {CS) relAy operated, closes 
a circuit from ground on cam I, through cam N, windi.ng 
of the (l) relay, to battery through the fiF contact of 
the (CHG) interrupter. When the interrupter contact 
closes, the (I} relay operates and locks on the same 
ground through its make contact. When the #B contact_ 
of the interrupter closes, the operation of the (I) relay 
closes a circuit from sround on the interrupter ·· contact 
to battery through the oOO ohm winding of tt.e {CH) •relay, 
operating the relay. ·The (CH} relay operated, locks 
through its winding .• cem o. to g:ro~d on its make contact 
and armature and when _":AV" wiring 1s·ft.:.rnished, closes a 
circuit from ba;t_tery on its make conta-c:.t for holding .the 
(GL) relay operated. When "W" wiring- ts :furnished, the . 
{SL) relay is held operated from direct battery at cam T 
:J.n position 11/16-1/4. The (CHG) interrupter is so con-' 
nected to the circuit. that the operation of the {CH} 
relay is delayed. tor· at least two seconds after the (CS)· 
relay operates. · Thi6 delay is to _prevent the . fs.lsa 
_operation of the (CH) .:•r'el.~ ._$houl'd. the (CS} l"elay operate 
momentarily befort, .:,the called ps.rt~ answ~rs due to aflY ' ,. 
lioe disturbances·• ..,;\ ;, ' · 

,,./ 
,. ' ·, . 

. : } 

I , 
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.1.~emove L;ontrol Charge Ca ll {'"F" wiri1:1g ) ( Char ge durir1g 
<..,;onversation) 

?or calls which are route:d to the remo·~e control regis­
tr~tion point the se~uence switch is set i~ position 11 -
or first talking selection position. 'l'hiA position is 
used so that the (CH) relay will release as the sequence 
switch advances from position 11, ther6by preventin~ ·the 
operation of the subscriber's register after disconnect. 
The positive potentfa.l impulses may be received over the 
trunk conductors fron the remote control registrati on 
poir..t E.. t any tin,e EJ.fter talking selection is completed 0 

These positive in;pulses cause tbe 346b. tu.be to breuk­
dovm which results in the operf~ tion of the (SX) rele;y. 
1'he potentials applied, however, to the tip ana ring 
condu ctors are sc, proportioned between the tip and ring 
a s to ca use the · (CS ) rH ) a y to hold for the duretion of 
t he che. r ~e impul s e. 'l'he Operation of the (SX) rele.y 
connec ts 115 ohm battery- to· the "H" lead through cam 
('l' ) ca usir.g t he s ubscriber's line register to operate 
once for each cba rge impulse received from the remote 
control registrbtion point. 

El. :i.-;on-Zone Overtime Chnrge L:all - "N" •V; fring and Figs. 2 & 3 
( Cbu·g e Luring Covers~ ti on) 

.li.s:; • . 2 and "N" wiring is used when timing of non-Zone 
messages is required. ~ Z earn is•provided.on the sequence 
switch in order to close the battei-y circuit to the local 
timer only in the second talking selection position. 
~,hen the (Cll) reley operates &S previously described, .. a 
circuit is closed from bettery through the (Z) cam to 
the mEignet of the tirnero Ground from a. make contact or 
the (CS) relay is connected -to the other side of the 
magnet of the timero This causes the timer to engage 
with the drive shaft thut is being driven hy.the tele­
chron motor. This motor, s howu in Fig. 3, furnishes 
tlie driving power for the timers of 20 district selector 
circuits. \,hen the (1:0'I) magnc,t is energized, contacts 
6 end 7 and (CH) function immedfately. (.;ontacts 6 and 
'l remain closed as lont; as the .magnet is energized and 
connect ground thru the normally closed contacts (HD) to 
the (H.O'l') mi:lgnet as a hol:-ding circuit for the timing 
device to guard against the possibility of interference 
with the tiriiin6 by rel~ttse of the (CS) relay due to 
switchhook flashing byi the. called party. Contacts (CH} 
connect. battery through resistance (Hl) to the "B!' lead, 
operating the message register of the calling subscriber. 
Contacts (CH} .are closed only for a brief interval which 
is howe~er, sui'ficiantly long to operate the message 
register and these contacts open as the timing device 
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advances from its norlll&l position. Contacts (CH) 
close once for each interval of 5 minutes and 7 
seconds of conn;rsation. As the timer approaches 
the end of e&ch interval, the (HD) contacts open and the ,,. .· · 
timer will advance to the neoct timing cycle only if relay 
{iJS) is operated. This insures that charging for any 
interval will not occur unless both the calling and the 
called subscribers are still connected to the talking 
circuit at the start of each interval. If this condition 
exi.sts the timer will continue its function until the 
(HD) contBcts reclose prior to the stert of a new timing 
interval and from this point on the operation for each 
overtime interval is tbe same as described for the initial 
interval. In this manner the call is metered until dis­
connection occurs. 'l'he circuit is arranged so that no 
char&e occurs after disconnection. 

22. Operator Answers 

The switch advances to position 131 as described above, and 
when the operc.tor inserts the plug of an answering cord i.n 
the answering jack of the trunk the ((JS) relay operates on 
reverse battery and ground over the trunk. 'l'he (CS) relay , 
oper~ted., closes a eircui t from ground on cam I, throl:lgh 
capi R, to battery through the outer winding o:f the (L) re­
lsy, which operates and advances the switch to position 14. 
With the switch in position 14, the repeating coil and bat­
terv are disconnected and the T and R laads are connected 
dir~ctly to the T and R brushes of the selector tn'rough 
cams P and '<t, respectively. As the switch enters po.sition 
13 1/2 the (L) reley locks in a circuit from ground over 
lead S of the sel&cted trunk, through cam E, to battery 
through the make contact and inner winding or the {L) relay, 
and in position 13 3/4 the locking circuit through the inner 
winding of the (D) relay is transferred from the :: contaots 
of the (L;.;) relay to the contacts of cam J • In .posi ti011 14, 
a checking tone circuit is closed over the sleeve of the 
operator's trunk, cam E, mak.e contact of the · (L) relay, cam 
V, 2 mf condenser• cam 1j, the S brush and termipal at the 
line finder bank, to ground through the winding- of the (CO) 
relay in tbe line circuit for number checking. 

Disconnection - ~~gular Calls 

When the receiver at the calling station is replaced on the 
switchhook, the (DC) relay releases, in turn releasing the 
(D} relay. Vvhen "V" wiring is t'urniahed, the (D) relay re-

,,- -· leased, closes a circuit operating the (F) relay._'" i-The <(~) 
relay operated, disconnects the tip and ring of the trunk 

._.,.~'· ; . .\ 
downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



() 

24. 
) 

) 

(~Pages, .Page 13) 
B'I-240071 
i-,oveniber 23, 1940 

from the line a11d closes a circuit from ground on the N 
commut f. tor brush and se e:.,ment, throl,1€h its make contact, 
contact of cam .LJ, to battery through the .R magnet ad- ' 
venciou the switch to position 16.- 1i'Jhen n:.w" wiring is 
furnished, the (:V) relay releasing, advtillces the swi.tch to 
position 16, &nd the (i') relay does not- operateo 

Message Hegistering (Charge i..fter Disconnect) 

On message rate district circuits, with the swftch in posi­
tion 16, a. circuit is closed from battery, make contact of 
tbe . (GH) ' relay, cam 'I', through the (~l} resistance, H 
brush and terminal at the line finder bank over lead H, to 
grc,und throUe,-;h the rr.essage register (MR) operating the 
message register. During the message registering period, 
anotber line finder selector hunting over the .line terminals 
in the same group will not stop its brush on the mulitiple 
terniinals of this line at this time on account of its (H) 
relay being shunted by the o ohm message register, while 
the H brush of the hunting selector is passing over the 
ll terminal of the line. 1/;hen the 1vltl interrupter· cont'acts 
close, a circuit is closed' from ground to battery throt.e:h 
the outer windin0 of tbe (L} relay, operatiD.€ the (L) relay. 
The {i} rela y operuted, locks through its inner winding and 
make contact to ground tm c~ i... G-round · on the i.'' make 

1

1 

contact of the interrupter is,.. closed throUgh moke contact 
of the (L) relay to battery through the inuer wincing of the I 
(D) relay, which operates. "rhe (D) relay operated, advances -1 
the swi tcb to position 17 thru make contacts of the (L) relay. ' 
In position . I? the A cam advances the switch to 18. 

V,hen this circuit is arra11e;ed to prevent cru::.rging in position 
16 for talking position 11, the locking pe.th of the (CH) re­
lay is opened between positions 11 and 12, so th&t on dis­
connect from position 11, the (CH) relay releases as the 
switch leaves 11, thereby preventing the opeaJation of the 
message register. 

On flat rate districts, without timed release, per "V" wir­
ing, ''A" wiring and app1:1ratus are omitted, the (cHi --relay 
operates direct from the (CS) relay contacts v;hen the called 
subscriber answers, and grour!d from the back contact of the 
{SL) relay advf,nces tl1e switch thru position 16. When "1'," 
wiring is furnished for timed release on flat rate districts, 
"Y" wiring and apper&tus &nd ".J" wiring are also furnished. 
"Y" wiring :rnd apperetus provides for operation of rel9.y (CH) 
wider control of interrupter (i..:HG) and relay (I) as covered 
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in poragraph 19, while "J" wirine; provides a cirect 
ground for operating relays {L)" and 1Ii} ir.:. posit ion 
16. With these relays operated, a circuit is closed 
for advancing the switch thru position 16. 

25. 'Restoring Line Finder to Normal 

AS the switch advances from position 16 to 18, the 
circuits through the (D) J (SL), {CH) and {L) relays 
are opened, releasing the relays and disconnecting 
battery for operat,ing· the message register from lead 
H. 'l'he release of the (SL) relay disconnects battery 
from lead S, releasing the (CO) relay in the line 
circuit, thus restoring the line circuit to norll".al,11 
As the switch enters position l?, the release of 
the {D) relay closes a circuit operating the (DS) 
rel8y. · The {Ds) relay operated, . (a) lotks through 
its :make contact and 350 ohm winding, ( b) , closes· 

♦ . 
a circuit through the outer winding of the (1') relay, 
this holding the relay operated uutil the line finder 
selector has returned to normal and (c) operates the · 
1 ine fine.er DOi,N magnet, from ground on its armature• 
restoring the line finder selector to normal. ·✓:hen ·· 
the line finder selector returns to normal, ground 
is disconnected from the M commutator segment• ro­
lAasing t:1a (.8), (DS) and {11fil) rf:llayso 

2&. tlestoring the District to Normal 

Wit'h the district switch in position 18 a circuit is 
clc'3ed tbro1lgh the district D:JW!i magnet 1 which cperates 
and restore·s the distrlct selector to normal. A.s the 
district selector returns to normal, a circuit is closed 
from ground on the Y coJ11mutator brush and segment, cam B 
to battery through the R magnet, advancinei; ~ha switch to 

_position l or normal. As the switc~'h 1'::HiVes position 18, 
the circuit through the DOWN mf,gnet is opened and in 
position 18 1/4 when "V" wiring is furnished* the cjrcuit 
through the outer winding of the (lf) relay is opened, 
rel?.asing the relay. ,. 

27. Delayed Disconnect 

---·--..:~. 

'iihen V wiring is furnished, should the calling subscriber 
fail to replace the receiver on the swi tchhook, 13.fter the 
called subscriber bas disconnected, the releasa of the 
{CS) relay, due to the incoming trunk functioning, operates 
the selector time alarm circuit from ground through cam I, 
there'by notifying the swi tch..man of tt.e. existine condi tionso 

·i 

~ 
i 

,. 
downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



" 

.. 

(~Pages, P~ge 15) 
B'I-240071 
;~ovember 23 , 1940 

i,hen ,i wirin::; is furrli•'he<i, should t::ie callin~_; sub­
scriber fi al to dis c onne et,-tile release of the(~) 
r e l a y whe n the called subscriber hangs up, cause:"'..\ the 
dist1•ict t·elea se circuit to function ;md c onnect 
ground through the ( c::.~) a nd ( CHO rela y cont facts and 
J..rnds 1 a r1d 2 to the ( F') reh,y, which operates, opening 
t::ie 1' nnd R le~ids and r9leas1ng relays (DCj and (D) • 
. "i-?. l a y (:C) !'elea::'ine:, odvance,~ the switch to position loo 

F.'rolil thi 3 point on, the di:;;trict is restored to norm, 1 "¼S 

cover 0:.d ir. p¾r acra -phs 24 and 25 o 

880 LisconnAr;t im:i. Tslkin:;; to Operu tor 

\ 

".'hP. n t.tw plug of the £.nsweri ag cord is in the trunk j!ick a t 
the i ncowins end, p}:.round is conne c t ed to the sleeve of tho 
t r-u.nk to h.old t ~'1e distri ...: t (L) relai' operfa tP.cl. If t:ie nlug 
cf t:ie cord is re!noved from the tr'.lnk jack before the re­
ce i ver ::it the (.:alling st&tion is repla ced on the switchhook,­
t .he lbe relHy in the trunk circuit will operate, t:S.ereby 
holding the grow1d on the sleeve tertnirial of tie ti-\mk.,, 
i,hP. n t :1e :receiver &t the callinr; stati-::>n l s replnced on the 
swit<;!hbook, and the plug of the 1:1nsweri115 cord is rernov,~d 
from the trunk jeck e.t the incomi:J.~ end, the (DG) r,~it,y re­
li:>:qses and ground is disconnected from the sle eve of the 
trunk, releasing the (L) .relay, t 'hus advancing the switch to ' 
position lb. Ls tbe switch e.dvf;.nces from position 14 1/4, 
the lo:!ki11g circuit throubh t i1e inner winding of the (D) re-
1i'\y is opened at cam J, rel,3asi n0 the relay. ;;hen 11 vn wiring 
is furnished, the (D) :::-eli3.y relebs<.~d; o:rens the (! i:rcui t 
through the (SL} reli-'ty, whi::h releases and operetes the (F) 
r8lay, whfoh advances the district svd t ,-:h to position 16 
from ground on the N commut/:.l tor brush and segment. 1';hfln "W" 
wiring is furnished, t.he (D) relay releasL-ig, 13.dvances the 
switch to position 16• the (F) reley is not operated, F.Uld the 
(SL) relay remains operated 'until the switch ~sses poiition 
16 1/4., In position 16, with ''V" wi rine, gr::,und on the arma­
ture of the (SL) relay through '!em D advances the switch to 
position 17, tha A cam advanciu& it to positt~n 18. With "W" 
wiring, thP. advance of the switch out of position 16 is under 
contro l_ of the (D) and (L) relays and the )'.MR'' interrupter as 
cover9d in pe.ragrf1ph 23., In positio,n 16, the (CH) relay 
being normal, battery -is not connected ov ,:n• l,:,,ad tl to operate 
the m.essa(l;e rec,;:ist13r in tlin line clrcui t as the" call is not 
chargeablP.. l:"rom this pob.t on, the line finder and dist.t"ict 
selectors .are restored to norm~1l as de_scri bed in paragraphs 
24 and 25. 

\ 
i . L , .. 

i 
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29. Disconnection on Abandoned Calls 
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29. l Disconnection Before Line Finder Selector :nnds Line. 

Should the calling subscriber replac~ the receiver 01t, 

the swi tchhook before a hunting select\>r flnd s the 
line, the (L) relay in the line circuit releases, re­
moving battery from the II terminals at the multiple 
·tiank. The trip and start circuits operate and in turn 
operate the (Ll') relay which starts the se).ector hunt­
ing. The selector will therefore travel to the top of 
the bank and when the R brush of the selector :nakes 
contact with the terminal of the H comb• 1:1t ,the to:::, of 
the multiple bank, the (H) relay operates~ The (Ii) 
relay operateq., releases the (LF) relay, which in turn . 
releases the (:F') relay and opens· the circuit through 
t:t'!e UP magnet, stopping the sel~ctor. The N commutator 
segment is opened with the selector brushes resting on 
the ''H" comb. terminal to prevent the ,-disirict switch 
from advancing from normal when the (F) relay is rf?­
leased by the release of the (LF) relay. Vvi th the {l!') 
relay released, the (DS) relay operates from ground on 
the X commutator brush and segment, through its 1,000 
ohm winding. 'I'he (DS) relay operates the Do:iN m&gnet, 
restoring the selector to normal. 

29o2 Position 2 to 6 

If tqe receiver at the calling station is r eplaced on 
the switchhook while the district switch is in position 
2 to 6, the dialing circuit is opened at t he calling 

"- station, causing the sender circuit to function and 
.· ~ connect a direct ground, to the (SC) lead, causing the 

\ . (D) relay to releese on account of the increeased current 
\lowing through . the outer winding of the relay. The· (D) ,, 
r~ay is connected differentially• but does not release " 
when its i nner winding is connected directly to ground 
and its outer winding connected to ground in series wi.th 
a resistance. The (D} relay ,,released, operates the (DS) 
relay, which restores the line ftnder selector to normal 
as described in paragraph .25. The (D} relay released, 
~lso opens the circuit through the (SL) relay which 
releases. The (SL) relay reieased disconnects battery 
from lebd s, releasing the (CO) relay in the line circuit 

fol?:d advances the district switch to position 6 from ground 
o~ the armature and make contact, through the lower contact 
of cam D. With tile district switch in position 6, a 
circuit', is clo.sed ' from same ground through cam D to ~attery 

I . 
I . 

/ "· ·1·'/ t _I 'i i . 
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through the DOV,N magnet, d'pere. tfng the district · D01iN 
ll1&gnet restoring ~he selector to normalo Vihen the 
selector reaches o.ormal, ground on the · Y commu1iator 
brush and s~gment, advarices the switch ·tonormali 

. ' 

· 29.3 Position 7 to 10 

30. 

Should the receiver be replaced on the swi tchhook while 
t he district switch is in any of these positions, the 

,line finder clrcuit isrestored to hormal as dc:;scribed 
in parugraph 29.2. Trui1k hunting and S•3lection heyond 
will t .ake :OlB.ce in the sa!'le manner and the advance of the 
sender circuit advances the flwi tch to position 10. In ; 
position 10, with "V~•, wiring~ the releRse of : ~~e (D) · ·· .~ 
relay operates the (.r) rf!ley which clos ,.3s a circ11it from 
ground on the ;~ COIT'JllUtator brush and segment, advancing 
the switch to. position l&. ~. 1th " Vi " wiring, .the release 
of the (D) relay <idvances the switch direct to position 
15, the (.i:'} relny hf,ving 1·eleased wh-8n the Hne finder : · 
w~s :restored to norma lo 'l'he release of the (D) re lay 
also releases the (0L) rel:ayo 'l'he (SL) relay relee.sed 
advances the switch to position 17, the A cam advancing 
it to position 18. .F'rom this point on the district switch 
is restored to normal as·described in. paragraph 26. 

'l'est ing Line Finder Selectors 

i.'hen the 184 plug (shown on tqe line finder circui.t) is in­
·. sertad in the test jeck of the line find~r under test, the 

ST and {ST-1) leads are connected together. 'l'he 1000 ohm 
· winding of the (Lf) relay is disconnected from the~ break 
contact of the (MB) relay and connected to lead ~ through . 
the strapped ring _and sleeve of the · test -plugo ; From this · 
poi!lt on the line finder functions as descri1'ed for a 
regular call. 

31., 'l'ell tale - i.ine Finder. Selector vii th Brushes Normal. l 

31.1 it Wiring · 

Should the selector travel to the telltale position while 
hnnting, due to tb.e multiple brush not \)eing tripl)<:,d, the 
(l!') relay remains operated through its outer winding .. 
Ground on the X commutator hrusb · and segrri~nt is thereby · 
connected to the l,:iad "To telltale circuit"• giving a 
v:.isual signal to the attendant • .hs,ithe N commutator s egment 

,is open . at telltale, the . district i . .S pre~ented from adva.ncing 
from its normal pN,i tion. The selJctor 1n this case is re­
stored to µormal rnanm=.lly by the f/ttend::mto . I 

f 
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With .the circuit connected per ".S" wiring, the (LI<') 
,. r·elay· release~ · wheIJ ·the- line _finder reaches telltu.1~, 

due to the N and C segments being opened. The r► 
lease of · the (LF) relay releases . the UP nBgnet, and 
also releases the (F) relay provided a sender has 
·been found. The release of the · (F) relay operates 
the (DS} . relay wliich locks, operates the down drive 
.magnet and reoperates tl+e ,{F) rel :c1y, retuJ-ning the 
· line fl nder . to· normal. · 

32. Telltale - Line Finder Selector - With Brushes Tripped 

Should the sele.ctor travel to the telltale position while 
hunting, with the mulUple brush tripped, the circuit is 
closed from battery in the trip circuit, terminals of the 
H comb. at the top of the multiple bank, H multiple brush 
of the line finder selector, cam X, windine of the (H) 
relay to ground on the a.rmature of the (DS) relay, operating 
the (fl) relay. The (rl} relay operated, releases the (LF) 
relay., which in turn relea.ses the Of) relay and UP magnet. 
'I:he {F} relay released, opens the cipcui t th..-::ouglCTher~ 
tale' alar.m it' f'urnishP.d and connects ground through the X 

. comniutator brush and segment, to battery through the 1,000 
olµn/ winding of the {DS) relay, which operates in turn opera-

. · ting the po~~.N. ma~at restoring the selector to normal. . · 

.33o .'l'elltale I>istrict Selector 
· : . ~ ~ . . 

.:'\' .. ··JShould. t_he selector: traTel to the- telltale position d.udng -
- ~rusn ·selection, :it will stop in position 8 since the 

sender: does ·not _rur:nish · the 500 .ohm. grqund over the SC 
lead to· :operate · ~he (CH) relay • .. If the district selector · 
goes · t.o t~lltale during group selection, the, district 
wU.i st•iek in · position 9, since the sender does not furnish ' 

. ·. \' 'the 500 ohm. -ground to operate the {CH) relay · under this · . 
;'' · · : .. '· · ·. )'.c-ondi tfon. In either position, the district will be hel,j ., 

,,r , 

. ,, -. ; 

-,•with·· 1 ts sender. .r.-:· 

'. :. \ -~ .-~ ' 

340: Oier:tl,ow 

If'·. all .the. trunks in ,the. group are busy• ~he district selec.:.. . 
tor while . trunk hunting. in position 'l will travel to the top 

) ,: : -of the grolip and rest on the overflow . terminal. As the _ 
.. sieevff tenninal at over,!'1ow ·· is . opened, the. (.L) rel~ re- .< 

lea;ses 1·~ turn .advancing the switc~ ~o post ti on a. With . 

,. ,'.~' 

. - , 

'. 

•.,..,._ 

. -:.. .;\_·· ··, 

' - '.'the 'swi~ch in poi:;ition a, the (L) r_ele:y, operates 1trom ground 
·. _: 01/ the '. armature of the. ( CH) relay• advancing the s:w,it~ ~o 

,. .. · .. 
. . ~ 

•' :~ > • 

/ 
• _,t. ;• -~ -. '.' 

. _;. .... .- .. ·•.·.! . :"· -·· 
-~,· ~-.n•· ! ,. -

-.,r.; .... 

• : ~- .t 

-~ ' 

) 

I , 
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position 9. In position 9 a circuit is closed 
from ground q~ the Z commute tor, brush and segment, _ 
through cam K to battery through the H magnet ad- · 
vancing the switch to position 10. In position 10 
a circuit is closed from ground on the Z commutator 
brush and segment through cam K to battery through 
the 1200 ohm wi.nd ing of the ( L) relay, opera.ting 

' ·, . 

the (L) relay. The (L) relay operated, locks through 
its 1200 ohm windin~ and make contact to the same 

i : -... 

ground, through cam L, advancing the switch to position ., 
14, from ground on cam M. J~s the sw:I tch advances from 
position 13, the (L) rel~y releases and in position 14 
it advances the switch to position 150 The release of 
the (L) relay also releases the (CI) relay, disconnecting 
the sender from the district circuit o With the switch 
in position 15• the circuit is closed from the misc­
ellaneous tone circuit over lead C to 2 mf condenser, 
cam G, winding of the repeating coil, 2 mf condenser, 
cam .o, cam :r, make contact of the (D) relay to ground 
on cam I. i. tone is therefore 1nducl3d in the other 
winding of the; repeating coil, thus causing an"all 
trunks buay'1 tone to be sent back to the calling sub..:.... 
scriber. V~hen the receiver at the calling station 1s 
replaced on the switchhook, the (DC} relay releases, . opening 
t~e locking circuit through the (D) rel,y, which ,re-
laases. :from this point on, the· circuit is restored 
to normal as described in pi:tragraphs ? ,-,25 and 26. 

3b. "0"_ i.iommutator 

The function of the "011 commutator segment is to main-· 
tain un idle condition on the multiple overflow terminal 
so that more than one selector may stop on overflow at 
one time, otherwise the first selector reaching over­
flow will make the sleeve multiple terminals busy, thus 
causing the succeeding selectors to continue upward into 
the next s roup of trunks. The O commutator se~ment is 
opened at overflow but theS bar is continuous. Both 
the O and S commutator brushes are permanently strapped 
together and are wired to the multiple sleeve brush. 
'/ihen the selector is at overflow, the O commutator brush 
is resting on an open (dead) segment and as the busy 
ground is fed through the O commutator bar only, this 
arrangement maintains a nonbusy condition on the sleeve 
terminals. V~ hen necessary to combine two or more groups 
of trunks, the multiple sleeve overflow terminals between 
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the combined groups are made ~rmanently busy· by 
being connected to ground. AS the 3 commuta;tor 
bur is clesed at overt'low, the (L} relay is 'held·. 
operated, at this time, and the selector therefore 
hunts past the "made busy" terminals into th~ · '· 

, ~ 

next group. 

-·. Contect Protection · . 
.. -:. ,e' 

, .>i 

~ondenser (F) and resistance (S'l') 
protection of the contacts of ~he 

' . . .~ ~ '.. 

are ~mished for 'th& ,.,;' :· 
.. (SS) stepper : magnet;'";.- : 

~ .: ~-

Selector Group fiegister 

i,s the sequence switch passes through position ? 1/2 
ground through the cont&cts of the (SL) t'elay 
operates the selector group register on calls which 
&re not Hbandoned before position 7 1/2 ts · reached. 
'l'his J;'egisterrecords the number of calls handled by 
a group of districts. · · 

.. 

• J ... -

. . . ~ . 
380 Overflow i-iegister 

-------..... , . 

,,, 
On district overflow, ground from t)le ?Z" segment in 
position 14 1/2 operates the overflow register thru " 
the multiple brush and "T" overflow terminal. ...., 

,,., .. 
I 

/ 

<..;.HK.'D 
JDJ 

' 
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