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15ETH0R OF OPERAT I0H 
CORD CIRCUIT

Sender M onitoring P o s it io n  -  With Coin C o lle c t F ea tu re  -  Arranged to  P rovide 
T a lk in g  B a tte ry  to  S u b sc rib e rs  When Required -  T rouble Deck -  F u ll M echanical 
Power Driven System.

GEiTEPVL RESCRIPT IGF

1 . This c i r c u i t  is  used in a m echanical exchange a t  th e  sender m onito r­
ing p o s i t io n  w ith  tim e m easure and m on ito ring  alarm  c i r c u i t s  whose s lee v e s  a re  
grounded through a maximum re s is ta n c e  o f  1050 ohms, and w ith  p lugg ing  up l in e  
c i r c u i t s  whose s lee v e s  a re  connected d i r e c t l y  to ground and to ground through 
1050 ohms. The c i r c u i t  is  arranged  to  p rov ide  ta lk in g  b a t te r y  to  s u b s c r ib e r s , 
when re q u ire d ; ' to  g ive  su p erv is io n  a t  th e  sender m o n ito r 's  p o s i t io n  on a l l  
co n n ec tio n s; to  t r i p  machine r in g in g  w ithou t o p e ra tin g  th e  message r e g i s t e r  
of the  c a l l in g  s u b sc r ib e r ; to  f la s h  on manual connections;, and fo r  coin c o l le c t  
and re fu n d 4 The c i r c u i t  is  a rranged  so th a t  in  the  even t the o p e ra to r f la s h e s  
through e r r o r  on a c a l l  o r ig in a t in g  a t  a. m echanical o f f i c e ,  th e  su b sc rib e r  w i l l  
n o t be charged .

PET AILED

SENDER TEST

2 . When the p lug  o f  the  cord i s  In se r te d  in  th e  t e s t  ja c k  o f a sender in  
answer to  a l ig h te d  sender lamp,, th e  MG re la y  c-oes no t o p e ra te  due to  th e  h igh  
re s is ta n c e  o f th e  sender ja c k  s leev e  c i r c u i t ; ,  b u t th e  SX.7 r e la y  o p e ra te s  and 
l ig h t s  the su p e rv iso ry  lamp* I f  a  s u b s c r ib e r 's  s ta t io n  i s  connected, to - th e  l i n e ,  
or ring- s ip e  o f the l in e  is  grounded? or the  l in e  is  . sh o rt c i r c u i te d ,  a c i r ­
c u i t  is  c lo sed  from b a t te r y  through the  jjfvohm w inding o f the  S r e la y ,  b reak  
c o n ta c t of the  IJ3—1 r e la y ,  w inding o f the re p e a tin g  c o i l ,  over the r in g  s id e  
o f the  l i n e ,  through th e  d i r e c t  c u r re n t b r id g e , to  ground and in  the  forme.*. 
case back over the  t ip  s id e  of th e  l in e ,  through the  re p e a tin g  c o i l ,  ana th e  
b reak  c o n tac t o f  th e  MO-1 r e l a y  to ground, o p e ra tin g  tho  S r e la y ,  ex tin g u ish in g  
the su p erv iso ry  lamp* When th e  p lug  o f  the core- is  withdrawn from the t e s t  
ja c k , th e  SL7 r e la y  re le a s e s  r e s to r in g  the c i r c u i t  to  normal*

HI COMING- FROM LONG DISTANCE

3 , I f  the cord is  used in  connection w ith  long d is ta n c e  tru n k s , th e  
p lu g  o f  the  eerd i s  i n s e r t e ^ i n  the sw itchboard  ja c k  o f a plugging; up l in e  
o p e ra tin g  the  SI- and MG- re la y s  in s e r i e s .  The o p e ra tio n  o f the  3LV r e la y  
l ig h t s  th e  cord su p e rv iso ry  lamp* The o p e ra tio n  o f the If>; r e la y  c lo se s  a 
c i r c u i t  from ground on i t s  a rm a tu re , through i t s  make c o n ta c t ,  to  b a t te r y  
through the w inding o f the  MG—1 r e la y ,  which o p e ra tes  and c lo se s  a  c i r c u i t  from 
b a t te r y  through the-^fr'O hm  winding of the  S r e la y ,  make c o n ta c t of th e  MG—1 
r e la y ,  w inding o f  t h ^  re p e a tin g  c o i l ,  over th e  t i p  s id e  o f  the cord and tru n k , 
to_ ground in  th e  long d is  tance  tru n k  c i r c u i t  o p e ra tin g  t he S re la y *  Tne oper—
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Sender Molli ~er ing- Po.;::. tinn •- W:: ',h Co~.n Ccllect: F9a t1~e - ..A •. :aQ.1,geci to P1·ovide 
Talkln~ i3r-.ttery to Rv.hsu-:-fo~r;; Vin1;>,n Req_tri.rcd ~~ T::-cuble lie::;k - Ft1ll liec1ianical 
PoPor Driven Sy~te~~ 

1. This ~irzi1it- i;:; u.sec 111 a ~ch:~nical excl.an;e at the ser,d.el· monitor-
5ng :poE:i tion v.ith +.:hne ·me~snr e z.ud monitoring alarm circuits wr:01:,e slaevei:: ai·e 
e;rounded t:t,1·ougl'. n m.').:::inr1-:n :·esiz t::.nce o·t 1050 oh::.l~, and TTi th phl.?,ting up 111,s 
circuit& t1ho.;e ~ L~"3Vee, o.i·e cou:1ec ~ed a i:-ec·~ly to [<;r.:-un.J and to grow1d t.t..roug:1 
1050 oLm~. The ci:r~•.l.i t i~ ;;.rra::;ged to provii:h~ talki!lg batter;: t,:, sube,~rfoerr-, 
whan req-.iiredf to gi,& ;:_v:perv:i~ion o.t the; {;ender t1O:r;itc=:-•s poGit:;.c,11 on all 
collDf,~tions ;. to t:;.·iJ. l!'.c.5r::;i'l r rr.gj_ng wi t'hout o:r:e!",,ti_ng vlm meLca~E: ragicter 
cf ttie calli:1g· sub~:;r•".be ... ; t;o ::'la::h on $1111,.~l •~::mnec';;ior.s ~ z.'1d for coin collect 
and re!uncl.4 The ci".•ct:i.i': i:.: o.::-ra~13od co t1mt h1 t.h~ e-:•ent the ope,;:-o.tor flashes 
througt.i err~i· 0::1 a ~a.11 0ri~h~ ti::1g at a mec:ha.nicc 1 of:"~.c~ i the subscriter will 
not be c'har~ed. 

Dm.\ IL.1ID ~E.IPT IO~ 

SEN!>ER TEST 

2. 1,7heu tile :plug O-:i' tile ~crJ. in inr.erted ii-1 tne t,.,,i:;t jack of a cender in 
ar.cwer to a lighted s~rdclr u:.:npv the ~U !'eky ,~oeg u0t ope:·ute d·~ts to the high 
resista.r..ce of the sender ,~ac:;._;: G:eeve circuit~ bv.t, the &;,,y :..·el:ly ope:..·ates .and 
li1~hts the supe! .. ii'3ory JauI.P• If a .s1.-bs•Jril>er'n ztai;icr:1 is com 1 ecteo. to-the line, 
or ril1~e of the Ene u:; grounded, or the lir.'3 i~ . :;i1ort circuitec, 2.. cir-
cuit lti cloc'l!,d from b.:.. ttary tt.:-oUJ;h t:tre ft=>hm wi:1di;,g- of the S :·e~y, ·breal: 
contao\ o: the m-1 relay, ,rinjJ.ng cf t:le :,:ei:ee.ting coil, over t~G rin•?. sil5.e 
9f the line, thl·Oll@:. -che c!irei::r, curr~1~t 't>ridge, to g~ouna .:,.1;d in t;1c form~.-. 
case back ever the tip zioe of the line, ts.:irou,:;h the re;ea.~in3 coil, a!1t tlie 
break oont£.ct of the MG-1 re~y to g1·om1c., ope:·a.tinr,;; tho S re:a.y, e:=ti1v~uishinf!. 
~he &~rvicory lamI,. ·;?hen the plug of ·i;he co:..•d is ,Tit:i.,aruvm from r.1~e test 
j~c!t, the &I'!! relay r~leases restor1:-ig tne circv~t to ~or::oa.1. 

mgallJlll fflCil L£1i'G 11 rs~eA:JCE _ 

3. If the coro is uced il; connection TTith long dir:rta:i(:je trunks, the 
plug of the ccrd is inf:erte;t--fn the sr:i tchboa.r~ jr.ck of a :plugr~i!1g up lina 
oi;el'atir.g the SL and MG relays :.n series, ~be o:pera.tio::. o~ the 3LV relay 
light& the cord cU!,;.;l:ilisory lanr;. The operation of -the I..':'--: relay cloaeG a 
circuit fran ground O:'i its a.rraa ttl!'e, tbrou~"i its raa ke contact, to battery 
through tl:e 'ii'indinf; o!' t::e !:!G-! relay~ ~ich operates and cl~se.; a circuit from 
bat'81"7 thrcugh the~Bhm v,indil.g of the S :-ela.y, ma:te contact of tbe ID-1 
relaiA, •trading of th~~e~e!l.ting con, over the ti~ side of tile cord ancl trun..1t, 

ground in t:ie long di:Jt.:l.n.ce t!'Ul:k c.ire.'U.ll_o~m t_ii: 00 the_S_re4y_. _The QR.e::--
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a t io n  ol the  & r e la y  e x tin g u ish es  tne  su p e rv iso ry  lamp. T/hen ground is  d i s ­
connected from the  t i p  s :d e  o f  the long  d is ta n c e  tru n k , the S r e la y  r e ­
le a se s  in  tu rn  l ig h t in g  the  su p e rv iso ry  lamp as a  d isco n n ec t s ig n a l ,  when the  
p lug  o f the cord is  withdrawn from th e  tru n k  ja c k , the SL and MG re la y s  r e ­
le a s e ,  in  tu rn  r e le a s in g  the  MG-1 r e la y  and r e s to r in g  the  c i r c u i t  to  norm al.

INCOMING FROM LOC’ 'VJO. 9

A * -hen th e  p lu g  o f th e  cord is  in s e r te d  in  th e  sw itchboard  ja c k  o f  
a p lugg ing  up l in e  in  answer to  an incoming c a l l ,  th e  S ta n d  LIG re la y s  
o p e ra te - The SL r e la y  o p e ra te d , c lo se s  a  c i r c u i t  to  l ig h t  the  su p e rv iso ry  
lamp from b a t te r y  through the lamp, make c o n tac t o f  the SL r e la y ,  to  ground 
on th e  b reak  co n tac t o f  tho S r e la y ,  -be MG re la y  o p e ra te d , c lo se"  
c i r c u i t  through the w inding o f  th e  MG-1 r e la y  which o p e ra te s , and a ls o  r e ­
moves the  sh o r t  c i r c u i t  from the  1S-AP r e s i s ta n c e .

5 . The ta lk in g  key should be a d ju s ted  so th a t  the make c o n ta c t sp rin g s
"a" should make b e fo re  c o n tac t B« When the ta lk in g  key is  o p e ra te d , a  c i r ­
c u i t  i s  c lo se d  from b a t te r y  through th e  o p e ra tin g  w inding of the  TP r e la y ,  
b reak  c o n ta c t o f the CO r e la y ,  make c o n ta c ts  (B) o f the l i s te n in g  key , to  ground 
on the  make co n tac t of th e  S re la3 r, cau sin g  the TP r e la y  to r e la y  to  o p e ra te 9 
The o p e ra tio n  o f  the TP r e la y  c lo se s  a c i r c u i t  f o r  the TP-1 r e la y  to  o p e ra te  
under c o n tro l  o f th e  in te r r u p t e r .  This c i r c u i t  is  tra c ed  from b a t te r y  through 
th e  w inding o f  th e  TP-1 r e la y ,  b reak  c o n ta c t o f th e  TP-2 r e la y ,  make c o n ta c t 
o f  th e  TP r e la y  make c o n tac t o f the in te r r u p te r  to  ground on the  b reak  c o n ta c t o f 
(P) r e la y .  The TP-1 r e la y  o p e ra ted , s h o r t  c i r c u i t s  the TP-2 r e la y  from ground on
the  arm atu re  o f th e  TP r e la y ,  through i t s  make c o n ta c t, make c o n tac t o f th e  TP-1
r e l a p t o  one s id e  of the  w inding o f th e  TP-2 r e la y ,  the o th e r  s id e  o f th e  
w inding being  connected to  ground on the make c o n tac t of th e  in te r ru p te r , ,  Then 
the  c o n ta c ts  on th e  in te r r u p te r  open, ground is  removed from one s id e  o f th e  
w inding of th e  TP-2 r e la y ,  cau s in g  i t  to  o p e ra te  in  s e r ie s  w ith  th e  TP-1 r e la y .  
The o p era tio n  o f th e  TP-2 ~ e lay  c lo se s  a, c i r c u i t  from ground ev. the in te r r u p te r  
through i t s  arm ature  and make c o n ta c t, b reak  c o n tac t o f th e  CO r e la y ,  make con­
t a c t  o f the  SLY r e l a y , ’ to  b a t te r y  through th e  w inding of th e  CN r e la y  which oper­
a te s  a t  the nex t :,make,! o f the co n tac ts  of th e  in te r r u p te r .  The o p e ra tio n  
o f th e  CN r e la y  connects the SCO ohm 18—A P r e s is ta n c e  a c ro ss  th e  t i p  and r in g  
o f the  c o rd , t r ip p in g  the machine r in g in g  c u rre n t in  the  s e le c to r  c i r c u i t .  The 
o p e ra tio n  o f th e  CN r e la y  a ls o  c lo se s  a  c i r c u i t  from ground on tho arm ature  and 
make c o n tac t o f the TP-2 re lay *  make c o n tac t o f th e  C2T r e la y  to  b a t te r y  through 
th e  w inding of the  TP r e la y  which o p e ra te s . When the c o n tac t of th e  in te r r u p te r  
b re a k s , the  CN r e la y  r e le a s e s ,  b u t the  TP r e la y  does no t r e le a s e ,  b e in g  held  
opera ted  in  a  c i r c u i t  craced from b a t te r y  through the  w inding and make con­
ta c t  of the  TP r e la y ,  b reak  co n tac t and w inding of the CO r e la y ,  to  ground 
on the make c o n ta c t of the  SLY re la y ,  causing  the  CO re la y  to  o p e ra te . The 
CO r e la y  o p e ra ted  locks to  b a t te r y  on i t s '  arm ature  through i t s  make c o n ta c t .
I t  a lso  c lo se s  a ho ld ing  c i r c u i t  fo r  the TP r e la y  which is  tra c ed  from ground 
on th e  make sp rin g  of the  ta lk in g , key,, through 500 ohms 18-AC r e s i s ta n c e ,  
make c o n ta c t of the CO r e la y ,  to  b a t te r y  through the  w inding o f  th e  TP r e la y .
The o p e ra tio n  o f th e  CO r e l a y  opens th e  h o ld in g  c i r c u i t  through the  TP r e la y .

I

\

( c Pnges} Page #2. 
Issu~ 2 ~ BT-43145~, 

Feplacingall prav!ou~ lL~uo~. 
Augu~t 2, 1921~ . 

~tion of the S re:1.ay e:x'.;ingu.ishes t:1e ;,.upervisory lamp. 1ihen ground is dis­
connect~d h·om the tip s:l,;l'e of the long distance trtmk, t!le S relay re-
leases in turn lighting the suJ;el"\•isory lo.mp as a disconnect Si@1al. When the, •· 
plug of the core is withdra.wn from tl,e trunk jD..ck, tbe SL and ?£ rebys re-· 
lease, in tm·n releasine tr.e I!IG-1 r~lay o.!l<i !'estoring the circuit to no:rrml. 

. \ 

4 ~ When the p1ng of the cord ic ir,sert~d il! the swi '..ch board jac:: o!" 
a ;:b-3 6 i;;g ui: line in o.nswer to an ir.comint; call, the~Li1:nd tIG relayr • 
ope:..•ai,,~.. The SL relay operateo., clpses a ~1rc··.'·.t to 11,gl;t the super·.risory A 
•lam£. f:..~or.1 battery thr. ough the lamp, m::i}ce contact of the SL re by, to grour.d -,,s, 
on the brae,1~ ccntact of thu S relay. The MG relay operated, clooa- . 
cil'cuit thrcugli. the winding of the UG-1 rala.y whic11 O?erates, a.11d e.lso re-
inoves the short cirC1,1it from tr"9 18~AF resistence. 

5~ The talking key ahould be adjustec. so tho.t t11e m:i.ke contact springs 
''A" should ma.lee before contact Bo Y/hen the talldng key is operat:ed. u. cir­
cuit !s cloEied from battery th.roi1g-h the operatins ·t-,inding of the TP reln.y, 
break contact of the co relay, l!b.ke cont~ct~ (B) of' tne lictenin:g lcey, to grcund 
oh the make contact of the s 1·el~~', c::-.ul:!ing the TP rel::-.y to :relay to <>};;01•ate, 
·The o:peration of 1;he TP relay close:; a ciJ:cv.it for the TP-1 ::-emy to ·o:9ai:-ate 
umler control of the interrupter. 'this circuit is traced from bnttery t!1rough 
tile winding of the TP-1 relay, break contact of tbe TP-2 relay, nnlce contact 
of the TP relay :mnke contact of the interrupter t~ ground on the breclc contact of 

• (F) relay. The T!>-1 relay Of-Jro';ed, short circ1lit~ the TP-2 relay from ~round on 
the armature of :the TP relay, through its ~ke .:::ontac·;;, make contact of the TP-1 
rela~., to one side of' the ,1inding of the TP-2 relay, the othe~ cSide of the 
uinding being connected to Gf'O'I.Jld on the make co1~tant: of the in~er:::-upter.. \./hen 
tbe contacts on the h:terrnp.ter o:i;;en, ground :.s removed from one E>iue of the 
winding of tJ:,e TP-t- rel:J.J'·, causir.g :i.t to OJ;;erate i11 series \1i th the TP-1 relay. 
The operation of ~ne TP•-4 "'e~y clo.:;es a. circuit from ground m tJ';.e interrupt.er 
througb its arrua t·..u-e o:nd ntk 9 con t-c::.ct, brealc co:1taot • of the CO relay, nnke con­
t~ct of the SLV relay~· to ·u&ttery through tbe winding of the CN relay wr:foh oper-
ates at tl13 next ama1ceir of the contacts of the il1terrupte:::-. The o:pert,tion • 
of the C.N relay connects the 3C~ • c,bro 18·-:t.F reEistunce across the tip and ring 
of the cord, tripping the ma.chii'l9 ringing current ii·, the selector circuit. 'l'he 
o-Peration of the ON relay ~lso closris n. circ~it froL.1 ground on tbe arrnc,ture and I 
~ contact of the TP-2 re1.a;,,. rnal<:a con+;act of t.ha c:r relay to ba._ttery through ~ 
the winding of the l!.? relay w:i1~c:a operates. When the corita9t of ,the i~terrupter 
breakS, the CN relay releases, but the TI relay does not release, being held 
operated in a circuit .;ra,ced from b.!:.ttery through the wiuding ">.nd nuke con, 
tact of the TF relay, -..,realc cor,t::-.ct 0.11d 't'lind ing of the CO relay~ to gr-ou11d 
on the make co:1tact of tl,e SLV relo.y, cau~ili3 the CO relay to o:perate. The 
co relny operated locks to b.:.ttez:y 01, it;-;· arnnt~re tl.rough its make co1·,tact. 
It also closes a hold5.ng circuit for tr,e ·';'F relay uhich ic tr~ced from ground 
011 the zns.ke sprir1g of the tullci11d. kay,. through· 500 Ohm$ 18-..t.C rosi!:ltance, 
malte co11tact of the co rel:1y, to b~t.te_ry ~hrough -tr,e "7inding of the TF relay. 
The operatior1. of the CO;. relay <:iP~!1.l:! the ~olding circuit throl.lllh the TP relay, 

\ . 

I 
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which r e le a s e s  in  tu rn  re le a s in g  th e  TP-1 and TP-2 r e la y s ,  and t r a n s f e r s - th e  
ground on th e  a rm atu re  and make c o n ta c t of th e  3 r e l a y / t o  th e  s i-e v e  lead  
o f the o p e ra to r 's  te lephone  c i r c u i t

6* I f  i t  i s  d e s ired  to  f la s h  over a  tru n k  to  a  manual o f f ic e ,  the  
f la s h in g  key i s  op era ted  and re le a se d  in  th e  u su a l mannerfc T7ith th e  f i r s t  • • 
o p e ra tio n  o f one f la s h in g  key , ground is  connected through the  make- c o n tac ts  
o f wxi© key , to  b a t te ry  through tlie w inding o f  th e  P re la y  which o p e ra te s . The 
P r e l a y  is  made slow  to  re le a s e  in  o rd er to give a uniform  f la s h  on the  su p er­
v is o ry  lamps in the  manual ofxice* Tne o p e ra tio n  o f the  P r e la y  c lo se s  a 
c i r c u i t  from ground on th e  make co n tac t and arm atu re  o f  the  P r e l a y ,  through 
the make c o n ta c t o f the  'TP r e la y  to  "battery  through th e  w inding o f  th e  Gw r e ­
la y  which operates*  Tne o p e ra tio n  Gf the  Civ re la y  d isco n n ec ts  the  t i p  and ring- 
o f  th e  cord from the re p e a tin g  c o i l  and connects them to  the 300 ohm 18-AP ^
re s is ta n c e *  As uhe key is  opera ted  and re le a s e d ,  th e  b rid g e  a c ro ss  th e  t i p  
and r in g  oi the  cerd  is  made and broken, causing  the  su p e rv iso ry  r e la y  a t  th e  
d is ta n t  end o f th e  connection to  f la s h  the su p e rv iso ry  lamp* I f  th e  f la s h in g  
key i s  norm al, th e  r® ~ e lay  Is  h e ld  opera ted  due to  the  slow re le a s e  o f  th e  F 
r e la y .  When the  f la s h in g  key is  in  the  operated  p o s i t io n ,  th e  t i p  a nd r in g  
o f th e  cord  i s  connected through th e  make c o n ta c ts  c f  th e  Oil r e la y ,  the  make 
c o n ta c ts  o f  th e  f la s h in g  key , to  th e  TP and^PP leads of th e  o p e ra to r ’s t e l e ­
phone c i r c u i t ,  th e re b y  a llo w in g  th e  o p e ra to r to h ear the  d is ta n t  o p e r a to r ’s 
challenge*

7 . The maximum p e rio d  d u rin g  which the  13~A? re s is ta n c e  can rem ain 
a c ro ss  th e  l in e  is  equal to  the  tim e re q u ire d  to  re le a s e  th e  F r e l a y .  This 
p e rio d  is  nor s u f f ic ie n t  bo make a charge on a  c a l l  o r ig in a t in g  in a  m echanical 
o f f ic e  in  case  th e  opera co r, th rough e r r o r ,  should f la s h  on a m echanical connec­
tion*

COP* COLLECT fFD 00 m  PFPTtQ

8. To c o l le c t  a  c o in , the CC key is  Operated c lo s in g  a c i r c u i t  from 
ground through th e  c o n ta c t of th e  key, to  b a t te r y  through the  w inding of the  
CP r e la y  which o p e ra te s . The o p e ra tio n  of th e  QT r e la y ,  th e  co ih  c o l l e c t  key 
be in g  o p e ra ted , connects 110 v o l ts  p o s i t iv e  b a t te r y  to th e  t i p  and r in g  o f the  
cord and l in e  o p e ra tin g  the coin c o l le c t  magnet in  the  s u b s c r ib e rTs s e t .  Tba 
co in  is  re tu rn e d  v by o p e ra tin g  th e  co in  re fu n d  key, operating- the  CiT r e la y  as  
b e io re , bu t connec ting  110 v o l t  n e g a tiv e  b a t t e r y  to  the t i p  and r in g  o f the 
c o rd . T h is  c i r c u i t  i s  tra c ed  from 110 v o l ts  b a t t e r y  through the  c o n ta c ts  of 
th e  co in  -6 fund key , oho make c o n ta c t o f tne  GF r e la y  ano. over th e  t i p  s id e
o f th e  c o rd , th e  c i r c u i t  on the  r in g  s id e  o f the cord b e in g  c losed  th rough the  
make c o n ta c t of th e  f la s h in g  key, th e  118-AJ? r e s i s ta n c e ,  make c o n ta c t o f th e  CF 
r e la y  to  th e  r in g  s id e  o f the lin e *  The CF r e la y  i s  made slow - in  r e le a s in g  
so  ̂ th a t  when the  coin c o l le c t  or co in  r e tu rn  c i r c u i t  i s  opened, th e  a rc in g  w i l l  
take  p la c e  a t  th e  key con tac ts- r a th e r  than a t  the  r e la y  c o n ta c ts .  The 19-BF 
re s is ta n c e  and 2 M,F. condenser a re  p rov ided  to  absorb  th e  sp ark  when the  c i r ­
c u i t  i s  opened a t  th e  r e la y  c o n ta c ts  in  the su b sc rib e rs  s e t  u'oon th e  c o l le c t io n  
c r  re tu rn  o f  th e  c o in .--------- ---- p-------------- ^---------- *--------------------^ ------------------ ~-------—

• 
• 

• 

,, 

{ ,:, l¾.ee'h r,1ln ,)::z,,. 
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i'!~i~l .. ic i1:.~ .::,~ .. t Y~·:re .. " .. ivus i6£i"-'e& ~ 
Al).g-.;.:-c 2, 19,..,l 

wliicll rele~ses in tm·r. releasir: 6 the "rP-·l ar;d T?-2 reu..ys, -iratl tr:1nr-fers- the 
crou.,d on 'vhe e.r:oat.l!'e and ma!~ ccnt~ct; of t}~~ '4 r'3ui.y, :.o the r.1~1e'73 lead 
of the operator's to:e:phone c:.rci1it, 

6. If i1; ::.s d~t-:i.t"~0 -:,.~ :::'b.:..ih ove!' 1 trurk t.o t:. u~nuz.l rff:.ce, ti".e 
£!ashing key i& cpt':r·c1t~:.1 ~nd r·eleased in the um<h.l n:am:er. i::it:i tee fir::-t 
O?er.it!.on of the ffa1:,h;_ng key, grc·.md iG COi1HCtF.d tht"OU·'31'· ~!Je riia 1.re 'rn11tacto 
of tl"l8 key, to b.:1ttJry tb.i.'0ug.h tl':& v:rindincr o~ the F r'3laJ 'ir';. .. ic:1 o;er:J.te3. The 
F relay is made sJ 0,1 to releo.se in crdcr to 3ive a unifo::m :.:la::;b 011 the e,upor-
visory lamps in the rsm~al. officb. Th& OJ..;eration of t1,e F :..·elai· c:'oses· ~- , 
circuit from ~our.d vn t~e ::m.1'.e contact :-,nd armature of the r rcl:?.y, through 
the make contc.ct of th3 TF r~lay to 1::attery through the winciin-3 of trie Cfi !'a­le.y \ihich ope:-atc:J. T:,e ope!'a.tlon of the Cll reJ.a.y disoo:inects tho ttp 0:;11d l'i.ng 
o!' the cord f::om th'3 rd~eatiue; cC'lil and connect::; them to the 300 omn 18--AF 
resist:ll'lce. Ao •:;r.e l--:3:r 5.:i CJ'f'.rated and released, ';;he bridga a~~oss tne tip ,..nc1 ri::lg of the- ccrd is :m,ce and b;rc,ken, c.aru,ing the ou-p<1rv1.E'or~-·rel.a!- :1t tlie 
dt..s.tant- e~1d iJt t}le c-o.1:1t:-.;tion tn fJ.a,s!'l t·:-ie su;9rviso:::-y lamp., If tr.e fu;.cl"!irg 
~ 1a noi-zr.a.11 t:~c ~i; -ell>.y it. ?.:e11 C?Gr'..l.te'i d·.,s t,:, the slow re,1~£;8 of the "F 
re~. Wnen !;'be fu..eh:.ng ke;r is i:1 t~6 opar~.ted positio11, the tip a.nd ring 
ot tbe ·cord is ccnn:cted ~hrvugl1 tile im.ke corta.ctd of tho CN relay. ~be ma:ce 
contacts of' tl.e i"fa:.M.ug k(:ly, tu tbe '1!F a,r.d"TF :ea.as of 4:h-3 o:9&rator's tele­:,hone circuit. the::-<1cy a.'!.J.cwir,g the ~.n.-ator to hear the distant oi;s:.·ator rs 
challenge. 

7. '£1:e ca.:i.:iJDUM pe!'l~a du.ring wbic:t the 13-AF raeit;t~ncE:: r.an 1er.:ia.in 
across the li1:e ~s cqUc.l ! o tbG t.!!.l\e required tn .. ·~10<1.se t;--ic F ra~.ay. !:!his 
-period is uot su..ft'icieut. ~o nakti ::. c:?i~.rg~ on a. c.ai: o!"ig:'..na!.-inr.; i:.J a rr.~chanioal office in case tbe c,parc .:c.;1•, t:u·c·~~- e:rror, ~hot:.ld f1r::.s·n o~i s. 1ue~ila..,ic:i.:. ~on:3ec­
ti 

8. 'l?o cc,11£,ct a ~ci;:,. ',:],& CC ~Y lti opera4:ec c'!osin~ a cir,:,uit f'rom 
ground through 4;b.e co:1!iact or ";ho lrey. to battery ~h;:sou.oo)' •. tlle v:inti~g o:i:' the 
CN ~eln.y zi,).h opa:-ate=,.. Tha o:pe:-r.tim.: of tha CN r-~lay, t'he coih c·~J.lect :~y 
'.lei:ig ope:-atad, r..;o::inecto 110 volts posi tiv:i ba';~e·.·y ~,:, the tip a.:1d ring of the 
cord and line opera.ting the coin collect ~~o'.; L:: t:1(:l st,bscribe::.·'n set: Th~ 
coin la returr.ed~ by oper .. til~ ·;he co.:.n l'efund 1r.e~rr o:pere.ting the CH' re~ay as 
before, but cc,nn .. cting 110 volt ne:@t,ive battsr~• t,:, tl:e ti:-9 and r~):!~ of the 
cord. This circuit i~ t,:,aca,;i fl'o:n 111) volts ".,attary through the co!ttacts of 
the coin ~efund key, the make coi:.tact of t;1e (}N relay a.mi ove~ t:ie tip si1e 
of tbe oord, th.3 c.il"c-...5. t on tlle ring side of -cl,6 cord being closed ~_.roug:1 tile 
make contact of th~ fleruiing ke~·, the llS-V rcsi::ta.:;ce, make co::itact of the CN 
rela,y to the ring ~!.de of the 1.:.~e.. Tllo CN re".Ja y is ll"ll:i.e slow· in relea.:i11cr 
s9 that 'Jlhe:1 the coin collect o:~ coin return circuit is o:per.ed, the a.rciug will taa place at t..~e my -co~t!lots- rai;he:- t::.an at tee relay contacts •. The 19-:0F 
resistance and 2 :ill,F. co~ae::;se~ a~e pro7ided to abeorb the s~rkwheu the cir­
cuit 18 opened at the relay contacts in the su~sGribers set u?on the collecti_Qn_ er rutmn -ot -the~ev-:t..'1. 
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9» When the ta lk in g  key is  re s to re d  to  norm al, and th e  p lu g  of the 
co rd  withdrawn from th e  ja ck  of the  .tru n k , a l l  op era ted  re la y s  a re  re le a s e d  
and th e  c i r c u i t  is  r e s to re d  to  normal*

{ 6 'Pages) . Png #. .. 
l~~ue i - ~T-4Jl4J9~ 
Replacii.ag an rr~vhyns j s;:3,: eo ~ 
1"u.gust ?.. 9 1921 o 

9., '.'iher. ":l·?'l· t:,,·:.k'i...i.t: ey is re to ed to norrral, and the :plug of the 
cord witi:d""o.· ! fn:,m t~i-::: jr,.(;k of the trunk, all operated relays are rele~sed 
a.11d the ci~{,uit i r&Gtored 'to nor.oc .. 1. 

• 

I 

' 
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• operate KOW-OPEPABE RELEASE

*
B164
(s)

A fte r  a soa‘£ o f ap ­
p ro x im ate ly  vlOO

A fte r  a  soah  o f ap­
p ro x im a te ly  • 100

t

( Inner 
7 ohms)

amp*
T es t .021 ampe 
l e a d j • •014 amp •

cl.2̂ jv ^
B est .0034 amp. 
R ead j» *0036 amp*

Outer 
250 ohms

B est .0195 an©*

E25 
MC—1

B est .028 amp a 
Read j  . .016 amp •

B est .011 amp* 
R ead j. .012 amp.

SI 14 
BP-1

B est .015 amp* 
R eadj. .0039 amp*

B est .0016 amp* 
R eadj. ,0032 amp.

E206
(BP)

B est iw>«/i amp, 
R ead j. .016 amp.

B est .0015 amp. 
Read j . .003 amp;*

E214
(BP-2)

T ost .018 ampo 
Readj* .O3.o anp .

B est .009 amp* 
R eadj. ,010 amp.

E385
(SLV)

Through r e la y  w ir&- 
ing;
R ead j. .0147 ainp *

Through r e la y  wind 
ing ;
R ead i. .002 amp*

Through s leev e  of 
co rd ;
B est .030 amp. 
Read j  <m .0  28 amp,

Through s lee v e  o f 
cord;
B est ,.0019 amp. 
R ead j. .0038 amp*

i
B538
(00)

B est .025 amp. 
Reaoj . o 0 (ul amp*

B est ,011 amp. 
Readj 3 .012 amp.

< KOBE;- A djust s t r a ig h t  
to  g ive a t  le a s  
t a c t  s p r in g .

o u ts id e  sp rin g  c f  the  make- h reah  com bination 
t  20 grams p re s su re  a g a in s t  i t s  uacit con-

m
E660
MG

Through r e la y  wind­
ing ;
R ead j. .038 amp c

Bhrougn r e la y  w ina- 
ing:

w R ead j. .027 amp.

•
Through s leeve  of 
cord ;
B est .087 amp. 
R eadj. .073 amp.

Through s leev e  o f 
cord ;
B est .048 amp* 
R eadj. .052 amp*

• • 

• 

t 

,. 

Bl64 
{ s) 
l Inner 
7 ohms) 

outer 
250 ohmS 

E23 
MG-1 

Ell4 
TP-1 

E206 
(TF) 

E,!14 
(TP-2) 

E385 
(SLV) 

E538 
{CO) 

I:660 
m 
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C IP.CU:T~IR~lTS 

After e. ~oak of ap­
pror.iln: te:!.y ~100 
amp. 
Test .CJ?.l c!IlP. 
;.~dj •• 014 amp. 

'rest .0195 am;:. 

'fest .0?8 ~m:,;::o 
Rcadj .. 016 aop. 

Test .0l5 amp. 
Readj •• 003~ amp. 

iest .J22 am.:.;, 
Readj • • Olo ami:,. 

Tost .018 a!IlPo 
Readj •• 015 amp. 

Thl·ou91 relay ";';'ir.d.­
i?\";; 
R~dj •• 0147 fllnP• 

~ill"o....ga slee~e of 
co:-d: 
T ec t .oso nni:p. 
Feudj •• 028 a.i:::p. 

Test .025 amp. 
Rea~j •• 021 clllPo 

~est .011 <'-Dl:P• 
Readj •• 012 ui~. 

Te ct • 009 omi: • 
Readj •• 010 amp. 

Teet .on anrp, 
P.ea~j. • 0'.!.2 ~P. 

.Hter o. ~oak of a:,­
pr:.!xir.n tely .100 
a:n:p .. 
Teat .003'-1 ~.up. 
Ren.dj •• 0036 anrp. 

Test .u016 a.~. 
Readj •• 0032 nmp. 

~est .0015 ~­
Realj •. 003 ~mp. 

Throug."l relay wiud­
ing; 
.1P..ad.j •• 002 ~• 

Tl.ro.1gh sleeve o:f 
cord: 
Teet ,.0019 amp. 
Re~dj •• co~8 arep. 

NCTrE:-Adjust otr:dgh:t outside s~ring of the ~ke-break~or.nbirie.tion 

to give at least 20 gramr prec~urc aSl,i~at itr J~Ck con-
tt-.ct, oprings 

T'hrough re lay •wind­
:ng: 
aeauj •• 038 ampc 

Through sleeve of 
cord: 
~est .087 amp. 
Rea<!,i. .073 cmp. 

~hrougb relo.y uind­
ing: 
~-1eadj •• 027 amp. 

Ti.rough sleeve of 
cord: 
Test .048 amp. 
Readj •• 052 a.mJ?• 
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2563
C3T

E691 
(TP) • , 
(-Inner. 
500 ohms

(O uter 
500 ohms

149-P
(P)

A* CL^  v ,
V /X \  b a . t

.
Y
i

Y  *
V

CIRCUIT REQUIRjRIENT 3

OPERATE HOE-OPERATE RELEASE
A

T e s t .040 amp-; 
React3 . .058 amp.

T est .020 amp. 
R ead j. ,022  amp. -

w r
•
I

T e s t ,050 amp. •; - i - ‘ .•
T e s t .0015 amp.*’

1
V

.Rea cl j .  e024 amp. Read j . ,005 afep. , ft
•

. '
•

t
H eld: ■> «• ■*. ’ - - ‘ :> ■ • v.
T es t .04-0 amp a

S h a ll o p e ra te  and... ’S h a ll o p e ra te  ana r e -  .
ho ld  when th e  cu r- .le a se  (fo llo w  th e .p u ls e s ) --
r e n t  through the when c u rre n t through the * * M .
r e la g  w inding is  in - r e la y  w inding is  in -
te rm p te d  on l / 3 te r ru p te d  on l / 2  second
second make and l /3 make and 1 /2  second
second b reak  ti?Tie b reak  time in te r v a l s c
in te r v a l s .

T es t .019 amp. T est .016 amps
R eadj. .013 amp.. . , R ea eg . .013 amp .

■ The above c i r c u i t  in te r ru p t io n s  may be ob tained . by u s in g  R elay
Test. C irc u it  T -458798.
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_c IRCu IT RE~UI3IliENT 3 

E663 
.. C}:. 

E691 
(TP) • 
l-:i;~mer. . s. 

500 ohms) 

l Outer· 
500 ohms) 

149-P 
( Fl 

11'1,;,·i:; .040 ::-.mi., .. 
lba.d-i ... 038 anr,. 

'nest .o~o amp .. 
.'Rec:.,dj'. • 024 3.IDJ:. 

Held: 
Test .0{0 amp .. 

Tee;t .020 amp. 
Rq.:i,dj •• 022 a:pp. ·.: 

I • 

• • S:t;ell operate c.nd re- . 
.. leuse ( follow th~ .. puls{,)s.') • 
"wlien current through the • 

R~LE.'...SE 

... ..... :. 

test -._0015 a.MJ?/ • • 
Readj. • 00::, .~:P.; ,' 

•• • t . .. Sr,a 11 ope!'a te anci ~ 
hold v.~en the c-q.r-_ 
rent tr.rough the • 
rela:i winding is in­
ter:raptcd 011 :/3 
second ~lee ana 1/3 
second ·orea.k ti!ne 

relay winding ia i11-:- . 
terrupted on 1/~. sec.oi19. . 

. ~ .. 

! ' 
nulte a11d 1/?, seco~d • ,,.,. .... 

break t~e intervals o . , 

~-" t 3rva. ls • 

fest .019 ~..mp. ., .. . . T~st .018 ampo 
Readj •• 018 nn:r: .•.. •. • ., Rpn.c.j •• 01s a:ni:,. 

• ·The a.rove c j-rcuit iute:rru);:·tions ma.Y;' be oo.to.ined. by using Relay 
TBst· Circuit T-438798. 

. · .. , 

.. . . . 

• 
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