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'l'HI S ·APPENDIX : WI!$ PR1':PARED FHOM ISSUE 31 OF DRAWING ES-226378 

ME'rfIOD OF OPERATION 
Pa ne l System - District Selector - For Coin Lines, with Message Register -
It' Spec ified, Battery Grounded at End - For Panel Line finder. 

In para greph 2.1 chonge second sentence to read: - "For subscriber's 
supervision the maximum externrl loop is 1500 ohms." 

I n paregri,ph 3.1 change "idle sender selector." to read 11 tdle sender." 

Cha nge peragrr:iph 4.1 to rei:;d, "A subscribers sender circuit, start 
circuit and incoming circuit, of line finder sender selector type, and 
a district release circuit." 

In parr:1 grRph 11 at the end of • he last sentence change "through cums 
H Bnd_ C" to read, "through cams 1i a :,1d G." 

In paragrnph 12 change portion of line 17 which reads "(C) closes the 
s ender control," to rend 11 (C) operates the (CI-1) relay which closes the 
s ender control," and change portion of line 20 which reads "relay in the 
s trnder. 11 to r eud, "relay in the sender over the "Fr" lead." 

In pura (.!;r1:1ph lb.3 chonge portion of line which reads "from the com
mutotor feed bar, (G) releasing the UP magnet" to read, "from the com
mutator feed bar, (C) releasing the UP magnet." 

In beginning of 'paragraph 28 change "Should the calling subscriber - - -" 
to l'tlad, ''When "M" wiring is furnished should the calling subscriber - - -f 
Add the following to paragraph 28, ' •·· -· - --

Whon "V" or "Y'' wiring is furnished, if the calling subscriber fails 
to disconnect, ground from the back contact of the (CS) relay CRuses the 
district release circuit to function and connect this ground to lead 2, 
opor,, ting the "Ii'" relny, which releases the (DC) and (D) relays, causing 
the district to restore to notmal, in the en.so of "V" wiring for dial tone 
f'irst lines, or o:p,ert1ting the (L) relay end causing the district to advance 
to overflow position 15 and give the subscriber overflow tone in the case 
of 11 Y" wiring for coin first lines. In this case, the selector time ale.rm 
operates in position 15, end when the subscriber hongs up, th~ coin is 
oollected t' nd the district is restored to normal as covered in peragraphs 
20, 21, 23, 26 end 21 . 

Add peragroph 35 which reads: 
36. SELEC'I'OH GHOUP Rl~GIJ1r1::n . 

With 11 Z11 wiring, when the district switch passes thru position 
'i-1/2, with rel(iy (SL) operHted, end relay On released, ground is . 
connected to the selector L::roup register which operates and Ngisters 
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the number ot calls handled by th-, group ot d1.stricta. The regis
ter 1s not operated for calls abandoned bet'ore position ?-l/2 is 
r eached - that is, with relay (SL) released or relay (F) operated 
in position ?-1/2. Without "Z" wiring, the register operates trom 
a direct ground in position 16-1/2, thereby registering each time 
the district switch is rotated, regardless ot when disconnection 
occurs. 
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This Method ot Operation was :Prepared f'rom Issue 25 of Drawing :Ea-226378 

l~THQD OF OPERATION 
DISTRICm SELEJTOR 

) For Coin Line with Message Register if ::ipeoified, Battery Grounded at End For 
panel Line Finder - panel System 

1. PCJRPO~ OF CIRCUIT 

1.1 This circuit is arranged to find the oalling subscriber's line 
and conneot it with the various switchirg apparatus necessary to 
complete a call. 

2. WORKING LIMIT~ 

2.1 This circuit has an external circuit loop resistance of 5600 
ohms maximum. For trunk supervision the maximum external loop is 
900. 

OPE;l,\TION 

3. IBINQIPAL FUNCTIQN~ 

The principal functions of this c iroui t ares 

3.1 To find the proper line and start the senier hunting for an 
idle sender selector. 

3.2 To establish talking connection. 

3.3 To supply talking battery to the calling station. 

3.4 To seiaot an idle sender • .. 
3.5 To connect battery for the operation of the message register 

in the line circuit on a charged calh 

3.& To connect a busy tone to the calling station, if required. 

3. 7 To oolleot or return the coin. 

4. COIDTIDTING CIRCUIT ; 

This district selector circuit will function with: 

4.1 A. standard subscribers senier oirouit, a standard line oir-
ouit, start circuit and standard incoming circuit. 

.! 
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DESCR IPTIQW OP' OPfflA,TlOW . 

s. llJTlAL OF]iaj.TION 

W'hen the reoeiv.er at the calling station 1s removed trcm the sw1tch
hook, various relays 1n the line circuit operate and oonrtect battery to 
the H terminal of the line at the finder multiple bank. When ground is 
conneoted to the ST lead the (LI') relay operates, and (a) iock:s through 
1 ta windir.gs · 1,n series to ground on the make contact of the (H) relay• 
(b) closes a eiroui t over lead Y operating the (GA.) rel~-· in the start
ing c1rouit, (o) operates the UP mag11et, causing ' the line finder selec
tor to travel upward and hun.; for the tenninal of the· calling line, to 
which battery is connected, (d closes a c1rcu1t for ·operating the (Ol) 
relay. · · 

6. F!ND!JG A SimslPER 

.la the line finder -selee tor starto up;;crd , hunting fr,r the calling 
line, a circuit 1s closed through the !l eom·_.itator sl ir,htly after the 
brushes of the selector movo o:tt-n<t~n:a,l. G:r,•cn:nd on the Jl commutator 
brush and segment, _ operatea tho l1:n1& f'intlor (B) relay. The (E) relay 
operated., (a) operates the (t:?) rolm.Jr , (b) closes a circuit from ground 
on the upper inner contact of .e~J I, ~~co contact ot the(~) relay, to 
battery through the int:ier \Jiridi:.'3' ci>f tll-:i h»} ralay, -operat 1ng the (DJ 
relay, (o) opens the opera t1:-1c~ oircmH oi" Usi (OI) relay, thus permit
ting the relay to release i f tho tiu11t 1:ruch ot the sender selector 1s 
ma.king oontact with the test to1:11lmll ot en idle .sender. It tha test 
brush of the sender selector io rrral~btg o,)titl1i 3t with the test terminal 
of the busy semer, the (en F'iiJll \y l,·1, \:c thr ough its outer winding, 
the lower contacts ot cam s, n::-.t:H 1c<hu't ::,.ot o-t the relay to ground on the 
test brush of the sender sel~oto:~. ri1th the (CI) relay held operated. 
the operation of the line finder (t:} r0lay also _closes a ciroui t •Oper .. 
ating the (F) relay in the line finder circuit and the sender selector 
(STP) magnet. This oirouit 1s traced from battery through the 1000 ohm 
wblding of the fF) .;relay and through the windings and break contact ot 
the STP magnet, make contacts· ot the (OI) and (E) relays to ground on 
cam H, thereby stepping the sender selector brushes one step on its baok 
stroke. If the next sender circuit is idle the {CI} relay releases, in 
turn stopping the selector, but if the next terminal is busy, the (CI) 
relay remains operated and the sender selector continues to step until 
au idle send.er terminal is found. When the {CI) relay releases, the 
test tenninal of the selected sender is immediately made busy to all 
hunting sender selectors by ground connected to the test brush from oam 
H, through the make contact of the (El relay and the break contact o~ 
the (Cll relay. This busy ground is connected until the switch advances 
from position l 1/4. The operation of the (F) relay opens the tip and 
ring leads between the line finder connnutator and the district circuit, 
and prevents the district (L) relay from operatinu- and ~dvancing the 
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district .switch from normal, should the line finder selector connect to 
the terminals of the calling line before the sender selector finds an 

I idle sem.er. , 

7. MAKIID DISTRICT BUSY 

The (MB) rel~ operated (a) locks from ground on the armature and 
outer make contact of the (STA) relay in the START circuit, lead X, 
make contact, and through the outer winding of the (MB) relay, to 
battery on the breaK contact and armature of the (SL) relay, so that 
the (WI) relay will not release should the selector return to nonnal 
while another oall is going through, (b) closes a circuit fran gr011nd 
through the make contact of the (LF) and (MB) relays, to battery 
through the eoo ohm winding ot the (F) relay, which operates if the 
relay was not previously operated, (cl connects ground on its armature 
to the series circuit through the (MB) relays of the other selectors 
in the same group, thus pennitting the operation, over lead CR of the 
(CA) or (CB) relay in the starting circuit, when all line finder se
lectors in the group are off-normal, (d) opens the circuit over lead 
Y, to prevent the (CA) rel~ from reoperating, (e) transfers the ST 
lead to the next line finder, which, if ,busy, transfers the call over 
the ST lead in the same mant11er until an · idle line finder is reached. 

'' 
I 

8. R1'1L~AS Il'rG TH"P.: TRIP ~\!'ID START CIIDUITS 

9. 

As the line finder selector continues upward, at the end of the 
tripping zone, the K brush mak:es contact with K commutator and thus 
connects ground to the K lead. This ground short-circuits and releases 
various relays in the trip and start circuits. The trip and start cir
cuits are thus released and the circuit over lead Xis opened but the 
(MB) relay will not relea se as it is held operated through its oper
ating winding. 

FINnnJG THB CALL!lt} LUIB 

When the selector brushes make contact with the terminals asso
ciated with the callinr, line, the (H) relay operates from ba ttery in the 
trip circuit, over lead H, to the 1! multiple tenn inal and brush, outer 
contacts of cam W, winding or the (TT) relay to ground on the break con
tact and armature of the (DS ) relay. \71 th the (H) relay operated , a 50 
ohm non-inductive shun t is connected to its 'l ' indinr,, to ground on its 
armature for the purpose of increas ing the ~nount of current · throu~h the 
500 ohm winding of the ( 0) r e l ay • in the trip circuit thuo speed ing its 
operation. This i s nec essary on ac count of the v ery short t ime period 
during which the TT brush makes con t o.ct with th e F term ina l before the 
circuit over the H load is opened by the overthro,1 of tho se l 0ctor. The 
(H) relay operated, opens the circuit which holds the (LF) rela y oper
ateq., but (LF) relay do es not release i m.~cdiatcly on accoun t of a cir
cuit being closed from ground on the C c onli,,ut n.tor bru:;h and s<: ,,nr:int , to 
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battery through both windings of the (LF) relay in series. The (LF) re
lay is thus held operated until the brushes are centered on the ter
minals of the calling line • . When the circuit through the O commutator 
se~ment is opened, the (LF) relay releases and (a) opens the circuit 
th;.ough the UP magnet, which stops the selector brushes on the terminals 
of the calling line, (bl opens the circuit through the eoo ohm winding 
of the (F) rela.y so that when the circuit through its 1000 ohm winding 
is opened, by the release of the ' (O I) relay when the district sender 
selector seizes an idle sender, the (F) relay rele~ses, (o} closes a 
circuit operating the (SL) relay. This circuit is traced from ground 
on the M commutator, break contaot of the (LF) relay, make contact of 
the (El relay, winding of the (SL) relay , cam T, mak:e contact of the 
(D) relay to battery on the break contact of the (DS) relay. 

10. ,l'lpt, AUJUST.t.'IENT OF THE "Cit C0l.J],ll1TAT0R BRUSH 

The adjustment of the 11011 commutator brush, with relation to th& 
tripped "Ht• multiple brush, ts such that it does not break contact with 
tll e 11011 commutator segment until slightly after the holding circuit 
thi-oucrh both windings of the (LF) relay is opened by the operation ot 
the (H) reley when the H brush makes contact with the H terminals to 
whi ch battery is connected. The UP magnet, therefore remains operated 
aud the selector continues to travel up.vs.rd until the brushes are 
carried slightly above the center of the line terminals, allowing the 
locking pawl to enter the notch on the raok attached to the brush 
support rod. At this time~ the holding circuit through both windings 
of the (LFl relay is opene& a.t the "0" commutator, releasing the relay. 
The ( tF) relay released, re l eases the UP magnet., The selector then 
drops into plaoe, thus oenter•ing the brushes on 'the . line terminals. 

11. ADVANCING SWI'ICH TO POSITlQ.f.._! 

The (SL) relay operated closes a circuit which operates the (L) and 
(CH) relays. This circuit i~ traced from ground on the N commutator 
brush and segment. through the break contact or the (F) relay, make 
contact of the (Si) relay, c~m o, to battery through the 600 ohm -wind
ing of the (CH} relay. The snme ground is also connected through oam R 
to battery through the . eoo o:ti.m winding of the distriot L relay. The 
(CH) relay operated• closes a ' oircui t from ground on c am H, break oon
taot of the (CS) relay, mak® contaot of the (CHl relay to battery through 
the solaotor time al arm circuit not sho\Vll, which :performs no useful 
function at this time. The (tl relay operated, closes a circuit advano
ing the distriot switch to pos ition 2. This circuit is traced from 
battery through the R magnet, com B9 ~aka contact of the (L) relay, to 
ground throueh cam M. A.s ti;,o switch "'uvanoes from posit ion 1, the cir
oui ts through the ( L) and {( H) relays are opened, rel easing the relays 
and disconnecting the seleot or time alarm circuit, in position 1-1/2 
to 2, the associated sender is held busy by ground through cams H, and 
o. 
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'71th tho s·.: i tch in position 2, the tip and ring lends are c l osed 
from the ca lling line to the tip m:.d rine,- leads of the associat ed 
s ender circuit, thus pennitting the dialinR tone to be transmit;ed back 
over the dialin~ circuit from thfl associated sender, o.s an indication 
thn t the ap1nro.tus is ready to :•e1ceive the call by the operation of the 
sta tion dial. Tho tip side of the dialing circuit is closed from the 
tip of the line, through the brenk contact of the (F) relay. cnm P, to 
tho tip brush of the sender selector. The ring sido of tho clin.ling cir
cuit i s closed from the rinf; lead 01' the line. thrOuf;h the breri lr con
t act of the (F) relay. winding of tho (00) relay. cam Q to the R brush 
of t he oendor selector. In position 2, the (CI) relay operntos through 
its ou te r winding to ground on cams~ and remains operated until tho 
swl t ch adv::i.ncos from position lo. The (CI) relay operated. (n ) connects 
gr cn.md throur,h the inner contact a of ce.•11: S • to the test bruc"l of the 
sender selector, thus rr.aking the &ssoeiated sender tost bu~y nfter the 
B'\Yi tch adva nces from position 2, ( b) c:loses the tip si do of tho funda
ment n l circuit throur,h to the sender, (c) closes the s ond or control 
(SC le'.ld) through cnms V and u. to battery through the out er ,,,inding of 
the ('D ) relay. After the sender functions, the ft1ndn.m0n t o.l circuit is 
est~blished for the operation of the district (L) r el ay and the stopping 
relay in the sender. This circuit is traced from ground in tho sender 
circuit. throu~h the FT brush, ma.lee contact of the (CI) r cl c.y , cam L, 
to battery through the 1200 ohm winding of the (L) rel c.y, i::hich oper
ates. Tho (L) relay operated, locks throu6h its 1200 ohm \7ind1ng and 
rna ke oont uct through earn L, and the same ground over the Pr lend and 
advnnces tho switch to position 3 from ground on cam 11. Tho 600 ohm 
windinr, of the CH relay is also connected throur,h oam U, in parallel 
with the winding of the (D) relay. Should tho (CH) relay operate at 
this t imo due to a hi~h resistance ground in the sender circuit, no 
useful function will be performed. 

With the switch in posit ion 3 • the UP magnet is operated for brush 
saleotion over a circuit traced from battery through the windings of 
the magnet, oam c. ma ke contact of the (L) . relay, to ground on camM. 
As the sel ector moves upward in position 3, carrying the commutator 
brushes over the comrrmtator sep,ments. the A segment and 'brush inter
mittently connects ground to the tip side of the fundamental circuit 
through cams TC and L, holding the (L) relay operated. but successive
ly short-circuiting the ste'!)ping relay in the as s 'ociated sender cir
cuit 9 thus releasing and pa:,:mitting its reoparation until the proper 
brush has been selected. \/hon sufficient imnulses have been sent baolc 
to satisfy the sender. the fundamental circuit is opened, releasing 
the (L} relay. The (L) relay released. opens the circuit through the 
UP ma1-,net ,' thereby stopping the upward movement of the selector and 
advances the switch to position 4. This circuit is traced from 
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ground through oam M, break contact of the (L} relay, oam B, to battery 
through the R magnet. When two digit senders are used with this cir
eui t, the advance of the sender r :,places t he high resistance on the SC 
lead. with a 500 ohm ground, thus insuring the operation of the (CR) 
relay. In position 4, the trip magnet (TM) is operated f'rom ground 
through oam S, and the (L) reli:zy is operated and locked to ground on 
the fundamental circuit previously described, advancing the switch to 
position 5. 

1.. DISTRICT <mou:e S~!.ECTIOU 

With the switch in position 5, the UP t:!'.l.gnot is reoperat ed and the 
trip maf_;net being operated, caus es the previously selooted set of 
brushes to trip when the selector starts U}Ntard as the set of brushes 
trip the finger which was pr,.3viously opera ted by the trip magnet. As 
the selector moves up,vard for groop selection, carrying the brushes 
over the commutator serrments, the B segment a nd brush interm ittently 
connects ground to the tip side of the fund~mcnt oll circu it throur,h cam 
L holding the district (L) relay operat ed, but successively short-oir
cui ting the stepping relay in the associ ated sender oi:rouit, t hus re
leasing and perrnittin,.. its oper,ation until the proper group has bean 
selected . Wh en sufficient impulses have been s ent back to snti s fy the 
sender, the fundamental circuit is opened, releasing the (L) reby 
which in turn opens the circuit throu~h the UP ma.gnet nm Mvo.nc os the 
switch to position 6. When three dig it senders are used with this cir
cuit• th~ adva nee of the seni.er r e pla ces the high resi stanco ground on 
the SC l end with a 500 ohm ground, thus insuring the opera tion of the 
(CH} r elay. With the switch in :position 6, a circuit is clo sed from 
ground on the line fin.der N commutator, brush and se~ment, through tha 
break c ontact of tbe (Fl relay , moke cont~c t of the (SL} relay, inner 
contacts of cmn O, cam R, to battery throur,-h the 800 ohm wi?!d i np,- of 
the (Ll relay , opernting the relay. The (Ll r el ay operat ed , ndvances 
the switch to position 7, in a circuit fr crn bat t ery through the R m~g
net, oam B, mrllta oontact of tho (Ll r el ay , ca.m 11 ., tn:'l.lta oontncts of the 
( D) relay, to ground. 

1 5. l 1.71 th Flrs t T :nm.le I.filg_ 

Shoul d tha f irs t t ruulr in t he gr oup in wh ich the sel ector 1s 
hun t ing b e i dl e, the ( L) r c l !'\Y' relensos as t he c:1itch l c::ivas 
:posit ion 6 1/ 4. '','hon the switch entoro J)Os it ion 6 1/ 29 ground 
1o r.onncc t cd t o tho slocvo of t hJ 1:;el0ctod t_•unk throu:\·h c:.:.::J !.! , 
b ro:lk con t r:c t of tho (::., ) re l oy , c::.Jl E , ::i.s a bu:;y c ondition until 
';;.:·10 witch n.dvancco to ponition 7 3/ 4. 

Shoul d thi:1 firs t trunlc in tho r,:i.·oup in which the sole~ t or is 
huntinr, be bu ry , t he (L) relt•y is hold op01·atcJ. i n a c ircuit 
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fr ,11 b::-. ttor::,r th1·s11r,h it ,: L.1 :.· -.:ht~:-u~, · ,.<:: r,::,.:: -:: c cntn.ct, cam E to 
~r on,1d 011 t ho slN:V<:' t . ili .. 1 o "' t1 , j 11r : y t runtc. \/ith the si.vitch 
in posi t i on 7, t ho lL' . . .,t i i; 1;., 1 ...... , ::.•~.t ( ,1 f r om r,round on c run M, 
under con tr ol of tho (L) 1·c L ~l • :•.11d th o r;olc~ to:i.· tr ... vo l s up\'iard 
until ~ 11 i d l e t runk i r. fo~ ,!tl ,. '.'.J10u t h., id l e t ruutc i s found, the 
loc l,i n-:; c 1rcu it t hrot,_ 11 the iun er ,15rrJi1?:; of tho (L) rolny is 
opened bnt · tho rolt'.y do c.; n ot rvlc ~:o iiu!t,:. li utoly, due to a. cir
cuit boin0 clo ..; cil from b. t to r y th1·ow,:1 it::, out er windin3 , c c.. R 
to r,rotu1d tl1 o-e~(h t ho C co .. nctt ~.to r unu,h n.nd s q mont. '.iben the 
brushos o.:i:·c c ent e r ed on t he trm ,:r t G1 ,,1 in:~ l n , the circuit through 
the C cormmt c. tor c c;~i11d 1;t in or,Gu:...tl ,.11c t ho (L) rel~y relea ses and. 
opens the circuit thr ou; :1 tbu TJP L ) 1 .• t~ \J11i ch sto ::; the se l ec tor 
bruohos on tho t t b t1l 11n l :J or th ,) r., ,~:;_ .. ;t A trunk. ~ho ( L} relay re
l ea sed , a l so adv, nc o.J tho v.: itch to r,o ::: i ti o,1 c. 

"C'' Corr mt ~.tor 

Tho cdju..:: t 1,10nt 0 1~ thu ''C'' c c .mt~to r b1-uo:i:,,. \lith r ol ;:'. tiOn to 
t he t rinp-i..l slcu-.o rHult ivl ,, bru:.;}1,. i r: s1.;.;h 9 tha t it d.oc::; not break 
contnc t with t ho C cot,..,\l t ,\ tor• -atil r-1 i r, h t ly nftor tho holding 
circuit t hrou~h the innor ,,i11di1Jg of t ho (L) rol~y is oponed, · by 
the s l oeve bru"h 1 c::ivi nCT the bn,::y t o::.. . .1 ina l , ml mr>l:h1~ cont a.c t with 
the sleeve te1 1,1inn l of t ho i d lo truutc. The UP m~~not, therefore, 
r om::i. i ns o:por nt cd 2n tl. t ho :c.o i. .. ,tor co11tinuo::; to trovol up1.,.'.lrd until 
t ho brushe s a:rQ c n.rric<l nli p:ht l y ~.lJove tho center of tha trunk 
t erm inals , nl l 0\7in(i the locld , ,'; 1:): •. 11 to entor the notch on tho 
r ack a tt~chcd to the brucll cuyrport r od . At this t u110,. tho holding 
circuit throu~h the outer n indin~ of the (L) relay is opc11od, at 

- the "C" commutator, rol o:--.c in~; tho r el r'.y ,·:hich disconn Q ts ground 
from the cornmutntor f ecJ. bn r, (G) roloacing the UP ..).(c;.1ot . Tho 
selec tor then dro:ro into plnco thus ceutorin,, the bruohco on the 
trun!r t erminal . During trunk huutins:; . in position 7 only , the 
con,..__,u t o.tor f eed r,rcund in supplied frc.11 ground on c nm n under con
trol of the (L) relny. Thi o is to provont the reopernt1on of the 
( r,) re lay by the o losing of a c ire ui t b ot \7oon tho C oornmuto. tor 
brush nn¢l s egment on the overthro\7 of tho nelector ·or us it drops 
into plo.ce. 

16. S~I.1~C TI01T TF<:Y01TT> 

As tho '"W itch ndv;'.l ncoo to ? 3/"-., r: ronnd throu~h cnr.1 E is connec ted 
to the sleeve of t ho co l co to'-~ t1·un l~ no a bu:;y cond ition. ':'/ith tho 
switch in position e, n ci r cuit i ::; cJ.o ccd f1· 01,1 r,-rocmd on t he o.r-1 •. ,tu:re 
and make cont nc t o f t ho ( CJY ) rol ['_y . t ln·ol, __ ,' c ; 111 0 9 Ct '.lil n to ba t t o:.:y 
throur,h the outer , : inuin;~ of t l10 (Ll r ol r::,r 9 , .,h l ch o:pol:'ut o::: c Qvn11ch1g 
the switch to position 9. In J .. rn i tlo11 9 11 t ho t i:i:, nnd rin~ sicl0 ::: of 
the outgoinr, funcl.mont ~· l cir,mit , ' l'v clo ::.: -cl t h1· our,h tho tip ['Wl rinc~ 
ter.mina lo of the uolcct0d t rm•'.: f o'!.' n0l ,.0tion bc.7ou,1 . th:rou~h tho L'r 

I 
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and FR brushes of the sender selector an d cams P and G respeotively. 
After the selection beyond has bean completed, gro,md in the sender 11 
removed from the SO lead, rel eas ing the {CH} :relay, in turn releasing 
the (Ll relay. The (Ll relay rel ea~ad, advanues the swi toh to pod'.;. 
t1on 10. As the swi toh 1 eaves position 9 1/2, ths dialing cirouit is 
opened at cams P and Q and, n posit ion 9 3/4, th~ tip and ring leads 
from the line finder are closed through ca.ms P and Q respectively to · 
24 vol ts battery and ground in the di strict, holdin~ the (00) relay 
operated, under control of tbe station sw ltchhook. Nith the (DO) re;.. 
lay operated, a locldng eirc 1i t is closed for the (D ) relay after a 
switch advances from position 10. This e 1:roui t is traced from battery· 
through the inner winding of t he (n) relay , make con tact ot the (DO) 
relay, make contact . of the (D) r elay to ground. '1' .he (DJ relay (-178-A.K) 
is made slow in releasing in order that the oonnoo tion may not be lost 
if' the switchhook: at the oalled station is momentarily depressed.. 

17 • TALKING S'EU.tl TION 
,, 

With the switch in po s 1 tion 10, the sender o ircuit functions and 
conneqts ground to the FT load, causing the (Ll relay to operate and 
lock through its·1nner winding over the tip of the fundamental circuit 
previously described. The (Ll relay operated, advances the switch to 

· the talking seleotiori position until the {L) relay is released by the 
operation of the sender circuit. A.s the switch advames, ground i8 
intermittently oonneoted to the tip side of the fundamental circuit, · 
through cam E, holding the (L) relay operated, 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 oircuit is opened, releasing th~ (L) relay. 
The (Ll relay released, opens the circuit through the R magriet, stopping 
the switch in position -11, 12 or 13 depending upon the class of call. 
AS the switch l eaves :position 10, the holding circuit of the (Cll relay 
1s transferred from ground on cam S to ground on cam~ under the control 
of the {L) rel3¥. This oirouit is traced from battery tlirough the inner 
winding of the (CI) .relay, inner contacts of cam u, make contact of the 
(OI-1) relay, cam V, make contact of the (L) relay to ground through cam 
E. The release ot the {L) relay opens the holding circuit through the 
{OI) relay, disconnecting the sender from the district circuit. 

When the receiver at the called station is removed from the switch
hook, with the switoh in position 11 or 12, reversed battery and ground 
from the incoming oircuit operates the {08) relay. The (CSl relay oper
ated, oloses a oirouit from ground on cam I, through the make contact of 
cam N, winding of the (I) relay, to battery throu~h the #3 oontaot of 
the interrupter. '.'.'!hen the interrupter contact oloses, the I relay oper
ates and looks on the same ground through its make contact. When the f4 
contact of the interrupter closes, the operation of the (I) relay closes 
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a circuit from ground on the interrupter contact to l-attery through the 
600 ohm winding ot the (OH) relay, operatin~ the relay. The {OH) rel9.1 
operated, lookS through ~ts winding., oam o, to ground on· its make oon
taot and armature. The' interrupter is so connected in the circuit that 
the operation ot the (OH) relay is delayed for at least two seconds · 
after (OS) ·relay operates. This delay is to prevent the false operation 
ot the (OH} relay should the (OS} relay operate momentarily before the 
called }'.6rty answers due to any line disturbances. 

The switch advances to position 13, as described above and when the 
operator inserts the plug of 'an answering cord in the answering jack of 
the trunk, the (CS} relay operates on reverse battery and ground, over 
the trunk. The (CS) relay operated, closes a circuit from ground on 
cam I, through oamR, to battery through the outer winding of the (L) 
relay, which operates and advances the switch to position 14. With the 
switoh in position 14, the repeating coil and battery are disconnected 
and the T and R leads are connected directly to the T and R brushes ot 
t he selector through cam P am .Q, respeot ively. As the switch enters 
p9sition 13 1/2, the (L) rela,y locks in a oircuit frcm ground over lead 
Sot the selected trunk. through oam E, to battery through the make con
tact and inner winding of the (Ll relay, and in position 14, the locking 
oircui t through the inner winding of the (D) relay is · transferred from 
the oontacts of the (:00) rela,y to the contacts of cam J. In position 
14, a checking tone oirouit is closed over the sleeve of the operator•• 
trunk, oam E, make contact of the (L} relay, earn V and cam Y, 2 mt 
condenser, cam X, the S brush and terminal at the line finder bank, to 
ground through the winding of the (00} relay in the line circuit for 
number cheoking. 

DISC CNNE'.'.,TION - RT<nULAR CALT.t9 

When the receiver at the calling station is replaced on the switch
hook, the (DCl rela,y releases, in turn releasing the (nl reley. The 
(Dl relay released, closes a circuit to battery through the R magnet, 
advancing tho switch to position 16. 

) 21. SJ:iU~QT ING ANOTHER SENO~R 

( _) 

On Message Register and Coin District Circuits, the (CI} and (OI-ll 
relays operate while the switoh is passing through positions 14 3/4 to 
15 1/ 2 and another sender is selected in a manner similar to that de
scribed in par&graph 6 except that the (Oil relay op~rates in a circuit 
from battery through its inner windirg make contact of the (El relay to 
ground on cam I. The ground to hold the Test terminal of the sender 
busy after the release of the (CI) relay is connected through cam Hun-. 
t11 the switch advances from position 16 1/2 and through cams C and M 
and relays (Ll and (D) until the switch enters position 17. When an 
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idle sender is found the (CI) relay releases and operates the (L) relay. 
It the oall has been completed, ·the (CH) relay will have operated. in . 
:p<>-sit ion 11 or 12, and as the swit, h enters position 16 a .circuit is · 
closed to the Selector Time Alarm Circuit, thus giving an alarm if' a 
serider is not selected . in a reasonable length of time. With the switch 
in position 16, the .(n) relay operates and when the (CI) relay releases 
the (L) relay operates and advances . the switch to position 17 • . 

22. l,~SAG~ REGISTERING 

On m~ssage register district circuits, with the switch J.n position 
17, a circuit is closed from battery, make contaot of the (SL) relay 
cam T, through the three 18-AN resistar1ce, in parallel, make contact . 
of the (CH) relay H brush and terminal at the line finder bank over 
lead H, through the break: c6ntact ot the (L) relay to ground through 
the message register (MR), operating the message register. Puring the 
message registering period, another line finder selector hunting over 
the line terminals in the same gr1Jup will not stop 1 ts brush on the 
multiple terminals of this line at this time on account of its R relay 
being shunted by the 5 ohm message register, while the H brush of the 
hunting selector 1s passing over the H' tenninal of the line. 

OOLL"FnTING THE COIN 

With another sende:r selected as described in :paragraph 21 and with 
the switch in podtion 17, the (CI) relay operates · in the samo manner 
aa previously described. The (CI) relay operated, operates the (CI-1) 
ralay. When the switch stopped, .:. n position 11 or · 12 for talking, the 
(CS) relay operated when the receiver was removed from the switehhook 
at the called station and in turn closed a o ireui t operating the (CH) 
relay. · The CH relay operated, loc b and remains locked until the · 
switch leaves poeiition 17 1/4. With the (CH) relay operated and the 
,witch in position 17, ground is connected to the FR lead, ca.using the 
sender ,to function and connect the coin collect battery to the 1 and R 
leads of the sen·der circuit, inner contacts of earns P and Q over the 
T and, R leads to the subscriber's station. 

RETtffi1H NG TH'li! COIN ON mrc,OHPX,ETEn O A!,LJl 

If the receiver was no~ removed from the switohhook at the called 
station, the (OH) relay does not operate, therot'ore ground is not 
oonueoted to the Frt lead of the sender, but the sender functions and 
oonneots 1•(? oin retm~n" battery over the T and R leads of the oonder, 
to the subscriber's station, returning the coin, With the switch in 
position 17, the (D) relay releases differentia lly due to a circuit 
being clo sed from battery through its outer winding, upper outer and 
lower inner QOntaots of oam u, mnke contact of the (CI-1) relay, 
lower contacts of cnm V, to ground in the sender circuit over the SO 
lead. 
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25. R:r;rURNING THE COIN ON NO QflARG~ CALLS 

When the switch stops in position 13 or 14 tor talking selection, 
the (OH) relay does not operate, since the call is to an operator, and 
therefore the ooin is returned in the same manner as previously de
scribed. 

~6 • . R~STOR nTG THE 'OISTRICT TO NORM.AI, 

When the ooin has been returned or oolleoted, the sender circuit 
advances and connects ground to (SO) lead causing the (D) relay to 
release. The (Dl relay released, advances the switch to position 18. 
As the switch enters position 18, a circuit is closed through the DOW!J 
magnet, from ground on the break contact ot the (Dl relay, upper con
tacts of cam D to battery, causing district selector to retum to nor
mal. 

27. RESTORIUG THE LINE FIDDER S'P,L"IDTOR TO NQRM,Y, 

29. 

With the switch in position 18, another cirouit is closed tran 
ground on the M commutator, outer winding ot the (DS) relay, inner con
tacts ot cam N, break contact ot the (D) relay to battery on the break 
contact of the (DS) relay, operating the (DS) relrq. The (DSl relay 
operated, locks directly to the same battecy through its make contact 
and closes a circuit energizing the line finder selector DOWN magnet, 
restoring the line finder selector to normal. · As the switch advance, 
trom position 17 1/4 the (SLl relay releases and disconnects battery 
from the S lead of the line allowing the (00} relay in the line circuit 
to release. The (DS) relay operated also closes a circuit operating 
the (F) relay. 'Whan the selector returns to nonnal, the circuit through 
the M commutator segment is opened, releasing the(~), (Dsl, (im) and 
(F) relays, restoring the circuit to normal. When the district selector 
returns to no~ma.l, a circuit is closed tran ground on its Y commutator 
to battery through the R magnet, advancing the switch to position 1 or 
normal. · 

DELA.YEO UISCO~CT 

Should the callinp, subscriber fail to replace the receiver on the 
switchhook, after the called subscriber has disconneoted, the release 
ot the (OS) relay, due to the incoming trunk fi.mctioning, operates the 
seleotor time alarm eirouit tran grcund through cam I, thereby notify
ing the sw1 tobman of the existing conditions • 

DISCONUF.DTION TAiltINO TO OP'"mATOR · 

When the plug of the answering cord is in the trunk jack at the 
incoming end, ground 1s conneoted to the sleeve of the trunk to hold 
the district (L) relay operated. If the plug ot the cord is removed 
from the trunk jack before the receiver at the calli~ station is re
placed on the switchhook, the line relay in the trunk circuit will 
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operate, thereby holding the ground on the sleeve tenninal of the trunk. 
When the reoeiver at the calli~ station is replaoed on the switohhook, 
and the plug of the answering cord is removed from the trunk jack at the 
incoming end, the (:oo} relay r~leases and ground is disoonneoted fran the 
sleeve of the trunk, releasing the (L) relay, thus advancing the switch 
to position 15. As the switch advances from position 14 1/4, the looking 
circuit through the inner winding of the (D) relay is opened at oam J, 
releasing the relay. The (D) relay released, advances the district 
switoh to position 16. From this J)Oint on, the line finder and district 
selectors are restored to normal as described in paragraphs 21, 25, 26 
and 27. 

30. n1scON~TION ON ABA.Nl)ONED CAIJ,~ 

30.l Disconnection Before Line Finder Selector Finds Frame 

Should the calling subsc1.•iber replace the receiver on the 
switohhook before a hunting selector finds the line, the (L) re
lay in the line eircul t releases, removing battery from the H 
terminals at the multiple bank. The release of the (L) relay re
leases various releys in the trip circuit but the relays in the 
start circuit will be operated and the ciroui t over the ST lead 
will be closed, thus causing the (LF) relay to operate and start 
the selector hunting. The selector will therefore travel to the 
top of the bank and when the lt brush of the selector makes con
tact with the tenninal of the R comb. shown on trip circuit at 
the top of the multiple bank the (H) relay operates. The (H) re• 
lay operated, releases the (LF) relau, which in turn releases the 
(Ff relay am. opens the circuit through the tJP.magnet, stopping 
the selector. The N commutator segment is opened with the selec
tor brushes resting on the ''H" comb. tennina.l to prevent the dis
trict switch from advanoing from normal when the (Fl relay is re
leased. When the (F) relay releases. the (DS) relay operates from 
ground on the X commutator brush and segment, through its 1000 ohm 
winding. The (ns} reley operates the DOWN magnet, restoring the 
selector to normal. · 

~0.2 1!9sitions 2 to 6 

If the receiver at the calling station is replaced on the 
switohhook while the district switch is in position 2 to 6, the 
dialing circuit is opened at the calling station, causing the 
send.er circuit to :f'unotion and connect ground to the SC lead, 
causing the (D) relay to release on aocount of the increased 
current flowing through the outer winding of the reley. The (D) 
relay ls oonnaoted differentially, but does not release when 1ta 
inner winding is connected directly to ground and its outer wind• 
ing ·connected to ,ground in series wl th suffioient resistance. !he 
(D} relay rele&sed, operates the (DS) relay, whi~h restores the 
line finder selector to nonnal as described in the previous 
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:paragraph. The (nl relay released, also opens the cirouit through 
the SL rel~ which releases. The SL relay released. disconnects 
battery from leads, releasing the Co relay in the line cirouit 
and advances the district switch t·o position 6~ With the distr1ot 
switch in position 6~ a circuit is closed from ·same ground through 
oam D to battery through the DOWN magnet, operating the district , 
DOWN magnet, restoring the ooleotor to normal. When -the selector_ 
reaches nonnal, ground on tllo Y oomnutator brush and segment, ad-

. vanoes the switch to norm!Ll. 

30.5 · Positions 7 to 10 

Should .the r®celver be replaced on the switchhook while the 
' district switch 1s in any of these positions, the line finder oir
ou1 tis restored to normal. as previously .described • . Trunk hunting 
and seleot1on beyond will t cl--o place in the same manner and the 
advance of the ser.der cirouit cdvances the switch to position 10. 
In position 10, ,the· r l.~.::;o of the (Dl relay advances the switch 
to posit ion 16. Fro,J thl ti poh1t on the di strict selector al'ld 
switch are restor~d .to n:n,i.m.l ns described in paragraphs 21, 25, 
26 and 27. 

31.1 Brushe~ Not Tripped " l\1'__ --i-t•• ~···-_ 

Should the selector t~avel to the tell-tale position while · 
hunting, due to the multiple brush not being tripped. the ·(F) 
relay remains operated through its outer winding. Ground on the 
X commutator brush and segment is thereby oonneoted to the lead · 
"To tell-tale circuit", giving a visual signal to the atten.iant. · 
As the N commutator segment is opened at ,the tell-tale, the dis
trict is prevented trom ~dvaming from its normal position. The 
selector in this ease ls restored to nonnal manually by the 
attendant. · 

31. 2 "Stt Wiring 

With the circuit connected per "S" wiring, the (LFl relay 
releases when the line finder reaches tell-tale, due to the N 
and o segments being open. The release of the (LFl relay re
leases the UP ma~1aat. and also releases the (F) relay as soon 
as a send.er has been found. The release of the (Fl relay oper
ates the (DS) relay which locks, operates the UOW'N drive magnet 
and reoperates the (F) relay, returning the line finder to 
normal. 

( ) 31.3 Brushes Tripped 

Should the selector travel to the tell-tale position while 
hunting, with the multiple brush tripped, a circuit ls olosed 

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



( 15 _pages, Page 14 ) 
Issue 1 BT 226378 
Jun1:i 14, 1929. 

from battery 1n the trip circuit, te:nninal ot the B: comb. at the 
top of the multiple bank, H multiple brush of the line :t'inder se
lector, cam w, winding of th.1 (H) relay to gr0m1d on the armature 
of the (DSl relay, ·operat1ng the H relay. The (II) relay operated, 
releases the (LF) relay, which in turn ·releases the (:F) relay and 
UP magnet. The (Pl relay released, opens the cirouit through the 
tell-tale alarm and oonnoots ground through the X conrnut~tor 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 callin~ station being 
still removed .the switchhook, the relays in the line circuit are 
still operated and the call goes through as a new call. 

"1'" wmING 

With the circuit eonnecten per "T" wiring, the operating circuit for 
relay (DS) ·is held opened until relay (LF) has released, thus preventing 
simultaneous operation of the UP and DOWN drive magnet. 

33. TELL-TALE DISTRICT SELJlD'tQR. 

Should the selector travel to the tell-tale position during brush 
selection. · ground. on the X commutator is connected through cam B 'to 
battery through the R ma~net. advancing the switch to position e. Under 
this condition ground is disconnected from the SO lead in the sender, 
releasing the (CH) relay and the district remains in position e until 
it is restored to normal manually. If the district goes to tall-tale 
during group selection, ground o~ the X commutator advances the switch 
to position e. In position e. ground on the so lead holds the (CH) 
relay operated which, in turn operates the (L) relay, advancing the 
switch to position 9. The (CH) ·and (L) relays remain operated and the 
district remains in position 9 until it is restored to no:nnal manually. 

34. omFr,pw 

If all the trunks in the group are busy. the district selector, 
while trunk hunting in position 7, will travel to the top of the group 
and rest on the overflow te:nninal. As the sleeve tenninal at overflow 
1s opened, the (L} relay released, in turn advancing the switch to 
positions. With the switch in position e, the (L) relay operates from 
ground on the armature of the (CH) relay, advancing the switch to posi
tion 9. In position 9, a circuit is closed from ground on the z commu
tator. brush and segment, through cam K to battery through the R magnet 
and advancing the switch to position 10. In position 10, a circuit is 
closed from ground on the Z commutator brush ana segment through cam K9 

to battery through the 1200 ohm winding of the (L) relay, operating the 
(L) relay. The (L) relay operated. locks through its 1200 ohm winding 
and make contact to the same grom1d, through cam L, advancing the 
switoh to position 14. As the switch advances frcm position 13, the 
(L) relay releases and in !)Osition 14. it advances the S\vitch to posi
tion 15. The ralaase of the (L) relay also releases the (CI) relay, 

-, 
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diseonneoting the sender from the· district oirouit. With the switoh in 
nos it ion 15, a o irouit is closed from the miscellaneous tone oireuit 
over lead 0 through the 2 mf condenser, cam O, winding ot the repeating 
ooil, 2 mf condenser, eam Y, cam V, oam J, nake oontaot of the (Dl re~ 
lay to ground. A tone iff therefore induced in the other winding ot the 
repeating coil, thus causing an "all trunk:s busy" tone to be sent back 
to the calling subscriber. When the receiver at the calling station 
1s rep\ aoed on the switohhook, the (DO) relay releases, opening the . 
loclcinp: circuit through the (Dl rela:,, which releases. From this :point 
on, the switch is advanced to position 1 as described tor a regular 
oall. 

35. "0" COUMUTATOR 

The function of the "0" commutator segment is to maintain an idle 
condition on the multiple overflow terminal so that more than one se
lector may stop on overnow at one time; otherwise the first selector 
reaching overflow will make the sleeve multiplet erminals busy, thus 
causing the succeeding selectors to continue upward into the next 
group of trunks. The O commutator segment is opened at overflow but 
the S bar is continuous. Both the O and S commutator brushes are 
permanently strapped together and are wired to the multiple sleeve 
brush. When the selector is at overflow, the O oonrnutator brush is 
rosting on an open (dead) segment and as the busy ground is fed 
through the O commutator bar only, this arrangement maintains a non• 
busy condition on the sleeve terminals. When necessary to combine 
two or more groups of trunks, the multiple sleeve overflow tenninals 
between the combined groups are made permanently busy by being 
connected to ground. As the S commutator bar is closed at overflow, 
the (L) relay is held operated, at this time, and the selector there
fore hunts pa.st the 1tmake busy" terminals into the next group. 

ENG. 'E.L.B, 
6-14-29 
B.A.S. 

APP'D. A. PENROD 
J.J.A. 
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