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Weate~~ Elect~ic Coo, Incorfo:ate6, 
Engir1eer iPg Dept.,, 

Herr .for~. 

b PQges) r~gc =,}2. l: 

Is st:e 2 - P,1J~ ~-4..3:_459 e 

Re~~ncins a1: ~reviou~ issues~ 
Au_3u:: t 2 9 l 92L 

:llE'I'HOD OF ,JJ?E~~~LT ION 
cmm crncrnT 

Sender K0ni:cring Po . .:;~_ti~D -- W:\11 C05.1'} 9cn8ct: :B'eat1::_re - f.:cr:J.1ige<i to Provide 
TaH::ii1g Br•.ttery to f:o.bse-:-- foc-rJ \7n0n Eecr-1ired •-- T~~·cuhle l;e:-;1( -· Fall 1i0ci·ianic3,l 
Po-r:or Driven Sy;:;ter::., 

1. This e;ircuj_t i.3 usec i:n a :r~chc.nical ezcLan;:i,e at tl}e sender monitor,­
~ng position vvith +;j2ne -tne-::.s~:ne 2,11d monitori::.1g ala,rm cil"cuits ¥~-..r:tcse slaeves are 
f;ror .. nded th:r:0ug:t o. rrL'J.:-::im.xrr1 ~ es:.::; t:.nco o ·f 1050 oh::-:1s, and ·rij th plue,{'.:il:g up llne 
circuitc \-;hose sLJ·JVeG n,j:•e comwc : ed di:-ec'Cly to :~r0un-:1 and to grou.nd thrO"tLlt·1 
1050 ohms. Tbe (!ir·c~,.-!.it is c.rra~~-g'tYJ to p:rovidu talki!1g b2.tter;.r to su.br<::riber:J~ 
vihzm req_-uiredf to gi7~ _s ·Df·ervi~io::.i o.t the r;cno.er nonito:,ts pocit~on on all 
co:..mE-✓ ':;t: ions;- to t"':i_J- IT!i_:.:J::"-;i:.; :r t c..g:i.ug without oi:e:i:-::~tj __ ::1g -clle mei.;t2,60 register 
0.f the ca11i~1g J"L~bs(;:r'~_be"''; t,o ::~.a:h on :··~1,rrnc:;,l (.'.ormectior~s ~ 8,11d fer coin collect 
and refund.- 1x}:.e ci".ccu.i}: is Q:"'ro,~1ge6. so that i:n -tn8 e7ent the 0)::8:-:-o., tor f1asbes 
-through err0:;:• 0:1 a ~all ,Jrig5nati~1g ld: a rner:hanicc l of:;: :i. ce,1- tbe subscrilier will 
not be c:~.i2..r:~ed 9 

DE-T;\ILBD DESQRrPT IOJ:T 

SEi-WER TEST 

-2. \'Jhen t:i:1e :;_Jlug or.' t;1e e;0rd ic ill f"!erted in t:;-:ie tee t .jti,Ck of a cender· in 
a1:swer to a lighted serdcn· lc.:n~;:,. t} je ~;:r_;. :. .. elc,y 6-0e[I not or:e::.·n te a-~;_e to th0 high 
reJ is taLce of the s e1.10.er ,:ac:: sleeve circuit~ bv.t the s;Jv :-.."s lei.Jr ope:e:·a tee _ 2-nd 
li:?::hts the supe:':'.'"t.:i1:wry hJ.rrpo If a .s1;J)S•Jriberes stat~.0!1 is connscteo. t .1-he line, 
or rinT side of the line rn groundsd~ er the lir:e is . Jhor·t ~ircui tee 9 2.. cir­
cuit i,:; c :o~?d _from be;, ~tary ~i~.:.~~u_:_{h t11e~ !"t-'.)hm Yvi::d i~1:9:· ~f t:te S :"' e ~~r ~ bre~l~: 
cont2,ct o:;. 1:;1:1 e .:JG-•l re.Lay!' ·.-r1-no.1n6 of t1e :c·ei:e2.t1ng co1'l., over t:-ir; rrn -r::: s10.e 
~f the line, t:11row_{t ·che c=: ire0-c cu.rr :•-'L t ·r•r idge 9 to g2:ou!-::a ~.nd in U10 form:!.· _ 
case bo.ck ever ti-:e ti1; sioe of foe lir!e, t:nrouc;h the re:;_::ea~ing ccil 9 2.~1t .. .;be 
hr eat: con t.sc t of the I\,TG-1 re :a. y to g1·01-~ .. 1c. 9 ope::."'0, ting the S re:.Uy 7 e:::t i~1r~uishin{~, 
~he supervicory l_g,mr,. ·;~1hen tl1e :plug of t11e co:-.:d is -..1i ti.idrt1.vrn from 'c1~e test 
jac!c, the bL7 relay r'31eases rostor1~1g t?1e circtti t to :v)cnalf.l 

3. If the e-01"'0 is used in co11nectio~1 t7::.tJ~ long o.icta:10e trunks, the 
plug of the cc:rd is inrnrtE:9,-in th0 sv:itchbosrc: jncl<: of e, 1:;lug:;i::1g up line 
orera.ti~g t11e SI, anc. MG relays ::n series, ~·be o:pera-tio::~ o:: tha 31V relay 
lights the cord s1r1,0:..·-\! :sory lamr & The oper2.t ion of -cbe l.'"(} _- relay clozes a 
circuit; f:;:-om ground on its arr;ia"i:u~e~ through its rnake co1:.tact, to battery 
throug1: the v;indinf, 0= t}-:e I.:G--~ relay.:- -:;hich operates and cl?se.3 a circuit from 
battery thrc:lgh the~obm windi11g- of the S ~eJay, :rri.a.:ce contact of the :vIG-1 

, ~ • d · f · - l'.> o o · · · 1 t~ t · . ~ ,,. .1-~ ~ :i t 1 re.J.a,,y, Y-llr1 1ng O 'tnu repe3:Gln.g COl - t OVE'I" ne lI: C 1Q8 OI: vfl8 COY-u ana l"Ul1_-<:::, 

to gro1md in t'.ne lo1:g a. in t.J.n~e :trui:}: circuit o;erD. tir.g_ the S ::.--eL:,y. The o:pe:."-
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(; .E'c':1.ge;;;} ?age {!=2~. 
ssue 2 ~ BT-43lt5~~ 

Bepb.ci!Jg all pr2-viou~ lL.:Ju.0~. 

At!gt.1;.,, t 2t, 1921., 

;~tio1i of the S re:;.a.y ex,cinguJ . .shes t~1e ,mpervisory lamr. Yihen grouna 1s diG­
connec+:ea L ·om the tip s:ide of the long distar.ce trunk, t3:J.e S relay re-
J.eases in t,xrn lighting the suiervisory famp o.s a disconnect cignal. Wnen the _., 
:plug of the core is wi thdravm from the trunlr jnck, tbe SL t:1nd :rm re bys re- · 
1e.o.S8 9 in tu::rn releasing the HG-1 r81.ay a!16. ~estoring the circ-ait to normal, 

1.;_ :• When t }v2 :r:1rig of the core i;:: ir:sertec. fr. the ::Jivi~.chboard jar.~: o:.: 
a Fl~1i,:s 2::1g ui: li~1e· i~1 2.nswer to ari ir~comin~ call~ thej)L :121d EG relay.:- · 
o:pe:'a~,? -- 1rne SL rel~,y operateo., closes a (..irc·.: .t to lig11t the su:per-visory • 
lamp f:cor:1 ·b2,tter-y th}:ouc;h the la.rnr, IJJa1i.:e contact of the SL relo.y~ to grour:d 
on the breal~ c0nt2.ct of tho S relay. _ 'Ehe MG relay oi:eraced., cloce- ·. 
cil'cui t through the v,in<iing of ti:ie IKG-1 ralay which O£era tes 9 and 2.lso re-
moves the· short circ~i t from tr.,.e lS~AF res is tfl_nce. 

5~ T11e talkir:g key ~houl& be t;djustec. so thut t11e rro.ke contact springs 
aA1r should malrn before contact B" YT.hen the tallcing key is oper;::-;, ted, u cir­
cuit :s closed from buttery through the o;:ero..ting· -r,inding of the TF relay, 
break contact of the CO relo.y, rn:::.ke conk.ct.::; (B) o:f the lictenins ltey, to grcund 
oi1 the make contact of the 8 relc~y, c.:i..using the TP rcl::-.y to r-eb;y to Of:Gl'D.te 9 
·The operation of tbe TP rel2,y closer: :J. cil'cuit for tbe T?, ... l :"'efay to 0~0~ate 
u:1der control of the inte:rru:pter,. r.r.his c ircu:. t is tro.ced from bn t~ery- t:1rough . 

. tne wlnding of the TP-1 re by, break con tact of tl1e TP-2 re fay, mo.lee con to.ct 
of the ·rP relaJr !TU'~ke contact of the ii1terrupter tC> ground on the break contact of 
( F) rela~.re Tho TP-1 relay o:r-Jru ~ed, short circ~:ii ts tl1e TP,.,.2 reluy from :;round on 
the armature of the TP :2eluy , through its make contact, 1i-ia,ke contact of the TP-1 
rela~ ., to one side of the \Jindi11g of the :rP-2 r·e lay:, tbe othe:i:- i3 ide of the 
\7il1ding being cmmected to &01:-.11d on the m'.:?.ke cm:ta~t of the in~ee'u:pter-> Uhen 
t:he contacts 011 the i:i.:terrni:.tex or,en~ ground :.s .i-'em0vecJ. from one siee of the 
winding of t:be TP-~ rel.1.y'.) cat1..2i :0.g :i.t to operate in series \-ii th the TP-1 relo.y. 
The or,·eration of ~:;he TP,-.8 .,,.· e1.:iy closes a circuit f!'om ground c tJ:.o interrupter 
tl1rough its arrne. t·.rre o:nd roc..ke con tz.ct !) ·bre2-lt co~1 tact · of the CO rela~- ~ rnnke con­
tact of the SLV relay~· to ·u2 ttE:ry tbrough the win&ing o:f the CN relay ·which oper-
ates n.t the next :tmake11 of the contacts of tne il:terrupte:.i:-Q The c:perb.tion · 
of the ON relay coL11ects the 3CO · chm 18.--Jdi' reEistance across the tip and ring 
of the cord 9 tr i:pping the machin9 rin ;~ing curret1t iri the selector circu j_ t (j The 
operation of the CN relay 2,lS ·'.) clOS3S n. circ~~-it frOL.i ground on the arr~.ture and r 
mal-<:e contact o:f the TP-2 re1ay._ m3Jca con'c.act of tha c:J relay to batter;sr tbrough 
the v✓ i~1din3" of the r:t" relay vJhici:1 o:pe::ca te2 I) Vlhen the cor:ta~.~t of the iriterrupter 
breaks, the CH relny releasss, but the Tli· relay does not ~elGase, being held 
operated in a circuit . craced fron". be: ttery through the v1iEd bg '1.nd rrul-ce con-
tact of the TF relay 9 ·0!'eal( corik~ct o.nd -r1ina. ing· of the CO rel2-Y:1 to ground 
on the make co:1tact of the SLV rehy, co.u~lri0 the CO r.elo.y to opern.te. The 
CO relay opera.J.:;ed loc}::s to bo. tter·y o~'i i t_s · 2.rrr.:1 tu_re tbrougb its maJrn ccr!tact. 
It also closes a holMng circuit ·for tl·.1e ''.;'F re b~r \7ll ich ic tr~ced from ground 

011 tbe mE.ke spring of · the tr1lki~1g ke~Y.i through 500 ohmc 18-.PAC resL::tn.nce., 
rri.a.Jce contact of the CO rel2.y, to b_:::.t.te_ry through tbe winding of the TP relay~ 
The operation of the CO: relay o:pen_s the J1.olding circuit throw~:h the TP :relay, 

I 
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w11icr1 re lec..ses i!1 tm·r. I'E leas ir: g the rP-•l and iJ:P"",2 i"e 1~;/S? 1,r!G. n• -3_ tH .. --:f ers - tne 
cround on the 2,r;i1a Lu·s and rnak:~ ccntac !~ o:f tih0 B r•.3lay, ~o trie tfL :38'72 lead 
-of 'che operator's iD~s~r,·hone c:rm~it .. 

6~ If it; :.s d8t;5.r- :3,~ .:j,:, .n 1.Gb oYe:r· a trurk t.o c, rn£.nuc~l cffice =- t:t.e 
flashi-ng key ~s cge:·-:.:,t~u .3,r:u :reJ.t?ased in the us119,l n:am:er .. r:it:1 trle ::::·in:·c 
oper!.:1'tion of the ffo.sh ing kc~;- 9 grc·.md is conriE:ctsd tht"OU-?;1"1 ~he L1c'1 7.-rB '~ontacts 
of tl·1e key, to b,·1·1:itJ:t\y tbj."CYUg1'1 th6 1,.rim~inG of t};e F r3laJ v.t1 .ic~1 o:;;:0rates., The 
F relay is made oJ 0-;1 to :i:-elsD..se in order to give a l-1nifo:.,m :::-'J.a;;;b on the eu:p0r­
visor-y lo.mps in the r~-:3,~:11.;a,i officb. The 01:eration. of tl~e F l'~la:- c::'oses 0, 

circuit from grour..d 011 t11e lT..-"lke co2.1 tac·~ !).nd ar:.na ture of ti:e I' re 12,;;-, tl1rougi1 
the make cont::ct of th0 TF r9ia:r to 1:;:1,t tery t1froug11 the v1i11c.il1:::; of_ t 11e er~· re-­
le..y nhich o:pe~atos" T:1e ope:::-atlon of the Cl{ reJ.ay disco:mects ths ti:p u1t ring 
o:"' the core~ f:.."om th0 r~r:eatine; c0ii and connects them to the 300 Jhrn 18•--AF 
resistancee AG ·•;J-:e k2;r i~ 0i:·erated anc. rcleased 9 -:he bric1ga m:;:t·o2r t1'1e tip 
~J,nd ri::.1g of ~~ne ce:rd is :na_c.e and broken, cau.Ging the suyerv120:r·~- re la:- s, t tne 
distant e;.1d 0/ the eo~1:1er::·:~ion t.n fJ.as~1 t":-ie su;-9r'Viso:;. .. y 1arr,p re If t:te f1rJ . .:.Lir,s 
key is norrral? t'.:~.2 m; .,...al:::.:y- is ~:cl1 O?er·.1 te:l d·.;g tf.' the slow· rele",~e of the 1i 
rela~r. When t'l.ie fiLsh:.rig key 5 • .s :L:1 t:1E: or.:-a2.·2,ted posi tio1:, the ti:p and ring 
of the ·cord is ccrm:ctsd ~hr0ugl1 t:he make cor tact8 of the ·cN rola.:r s- :he ma:c2 
contacts of the ::hBli.i11g kt~y 9 tu -ljhe 'xP ard I:.F :eao.s of "':he opsra.t-0r '8 tele-~ 
~hone cL1 cuitll the:-e·ry a:!. ·1.cwir:.g the :i~erator to bear the distant vre:cator 's 
challengeo 

7. ~1:e ~aximur:1 f:CJ."i~a c1ur:.ng which the 13···.AF rash;t~:r;.rn& can r-enain 
a.cross the li1:e :s cqu2.l J.-~ tbs t..~~11e requi red. t~ :i:'8legse tI'J.G i? ra:;:J,yl;J ~1::.is 
period is not sulf'icieut: C'J n1,'J_ke J. C!°18.rg~ on 3, cs.1: o::-i:'~:na~~ ir.;,~ L) a rr:-echanical 
office in cast.: t1rn c,pen.-: ;:e;r 1 tbrc~f;'L c:.-ror t shm.::.ld f'1r:, s·::-:-! m.1 s. 1ue~i12~:1ie2.~ 0c1:1::iec­
tio11. 

8. To c0llbct a uCJ.l'tq t:.t~s CC 1---:-ey 3.s o:p6l"'a.i.;ed c:os::.n.q; a cir,:,uit from 
ground through +J:h.e co:J lj9,(;i; '.)1:' -~:no ke~T,1 to battery th;.-ou-~.1. . tl18 \:dni:i:1g of the 
CN :.1ela.y -:-ihi1}l:. o:pa:-ate::-i. The .:,pc"e,tfor:. of th-2 CW r·2-la.y_,_ t}1e Goi:1 c/J.1-sct 2--cey 
bej_:1g ope:.. .. atad,., 00::1ne0t:o no -,.:olt2 :posi tiv'5 bf1,J; -~e :·.~:✓ -':;0 the tip a:1d r-ing , of t,he 
cord and line c,:perating the coin collect ~riagDe-~ Li t:1e s1-i. ·iJscribe~ .. ts set~ T'hJ 
coin is retu:n:ed ., b~r o:pe:r;:til:g ·:;he co~ .. n 1•efund 1r:ejr:· or(~ff2. th1g the CW rs:ay as 
before, but c0m1E:cting no volt nE.'t":/:i.tt'JB battsr:, ta tt.e ti~;;; and r~n,<s of the 
cord., This circuit iL:: ti:-acsd fro~r1 110 volts :Jatte1·y t1'u·o1.~gl1 the eo:1tacts of 
the coin ~efund key, the ma.ke ~or:.tac t of t:1e ,:;1;;- relay ar~ci. ovff":' t:ie tip side 
of the cord, th3 c.ii~c...,-:..5. t 011 tlrn rj_ng side of ·chs core. boing closed ,chrcm{s:1 t?1e 
make contact of th0 fla.Efhing ker·~ tne 118-A.2 rc~}ista:}ce, maJte coutact of tJJe CN 
relay to the r5.r.g side of the l:.110(j Tl-10 CI\f reJ,3 y :is TI13.0.8 slovr · in re lea:.: inc; 
so that •lihe~1 the coin collect o~~ coin r,3tur11 circuit is c~·er;ed~ the arcing will 
take place at the key co:1tacts- 1~atl1e?: -tl":an a.t tbe relay contacts • . TLe 19-nF 
resistance arn:1 2 lvL 1'. co116.e~'!se:.. .. a:--e pro-rideo. to a bwrb the si:::1..rk whe.11 the cir­
cuit is opened at the reJ.a.y contacts in the subscribers set u~-on the_ collection 

-~~- er return cf the Cuino 
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( 6 h,ges) Page =!fl.!-:., 
1:'> G"v:.0 ;~ ~- 3~ - -'1S.H5S,. 
Rey:lac ir..,g a j,J.. rrr,vl.1;,ns fo Jnes" 
J.._ugust 2:; 192L 

9., i_::;he1-i. ·she ts ·:.l<,:1-rig key is res tored to norrral, and the p 111.g of the 
cord wi thd'.:."2 -w.:01 fr Gm th-2 j8.-::l-i.: of the trur:1c? all operated relays are relec .. sed 
and the cil"Guit is l'8Gto-r·ea. ·to nor:nn.l"' 

... 

I 
.J 

• 

I . 

' 
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Bl64 
(S) 
t Inner 
7 ohms) 

outer 
250 ohms 

E23 
MG-1 

ElH: 
TP-1 

E206 
{TF) 

E214 
{TP-2) 

E385 
{SLV) 

E538 
{CO) 

IJ660 
MG 

After 2 beak of ap­
pro:dmr tely ·~ 100 
am~- ... 
Test .u21 cm:pe 
·- ... · n~ 4 ,,eaaJ. cV .L .; amp. 

1iest .028 £'.IT~fo 

Reao.i. ,.016 a.mpo 

Test .,0}.5 amp . 
Readj. 00039 am:p t\ 

1 est o v.22 an.1::_; , 
Rec1.dj • ., 016 am:i;:. '1 

Test .018 a!Il}?o 

Readj q ., OJ.S ~n:p . 

Through relay v:il.,c.•­
inb; 
R9~dj •• 0147 am~ ~ 

Tl1ro~g:i.1 sleEN e of 
CO:'d: 
Test ~030 amp . 
R.ec.).d j ~ • 028 o.,r.1:p ,. 

Test .025 amp. 
Rea6.j.. .021 ~ni:Po 

l 5 P2.ge s ) Pu[;e =:?5. 
Issue 2 - B~-431459. 
Bepl'.:1Cing J.11 :f;f"07iOU8 iG2ues • 

.A.ugus t 2, 1921 t 

Test .011 2.m:p" 
Readj •• 012 um];;. 

Test .009 run}:·o 
Re2.dj. ,.010 a.n1po 

Test . 011 amr .. 
Rea~j il o 0:!..2 ~:.mp o 

J .. fter a ::oak of a.:?­
pr<::tihn te ly .100 
a!nP ~ 
Tent .003<1 2Ll.P. 

Rendj ~ .0036 anrp . 

Te st .u016 amP• 
Readj •• 0032 ~~p. 

~est .0015 a~p. 
lleac. j. 0003 amp. 

Throug~1 relay v;i11CJ.­
ing; 
38:).d. j ,. • 002 . am:r:. 

TLroi.,.gh sleeve o:f 
cord : 
Test ,.0019 amp. 
Read,j a • 00;38 amp. 

t iITTE:- Adjust ntra i gh:t outside s~ring cf t h e L112,ke--brea.k_ oombina.tj_on 
to give n.t len.st 20 gramf prer:.::u.re agair:ct it s i,.J2 .. c l{ co21-
tc:-t ct. GJ:r ing ~ 

Through relay wind­
ing: 
rteadj •• 038 amp~ 

Through relay ;vind­
ing: 
:deadj. • 027 amp. 

Through sleeve of TLrough sleeve of 
cord: cord: 
~est .087 amp. rrest .048 amp. 
Realj •• 073 c..mp. Readj •• 052 amp. ----- ----------~~------- -------------,.! 
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( 6 P23es) Page ls~ 
Is G"J.G 2 ·- BT--4-314..CSl~i 
nei:-lacing 2..ll . p :cevl.(,u~ i;: ,s~efi .c, _ 
.A1.1.gu.f t 2 !; 192::!.,., 

E563 
Cit. 

E691 
(TP)· · 

~6'611 

~~ns / 

TA,3 t • 040 2.m9., 
J.\'Xt.d:i. ., 038 aL1P. 

Test .• oso am.p~ 
. ,_":te2.dj. c024 ::i.mp. 

_C IRCTJ IT REQUBJJ\IZNT S 

1Wr'T-OPE.RJ..TE 

Tet:t .020 amp(I 
R9adj. 0022 a~P• 

RELE,;.SE 

IJ'.'est .0015 a 1:1p.· 
Readj • • ooz,. c:.i:iii.• · 

• : •• •• ~• . , I . 

(Outer· 
500 c11ms ) 

Held: ;..·.•: ... ·' .. , . :. :) . , 

149-P 
( F) 

l 

Test .04:0 amp .. 

Shall operate an6. , ... 
hold when the c4 r"'.". .. 
rent throue:J1 the · 
rela;,t wind5.ng is in­
~er.ru.pted 011 :/3 
second ma.lee a1 a 1/3 
second break ti:.ne 

. i.11tsrvo.ls. 

·.rest .0J.9 8.!Il:P. 
Readj. .018 D.;--:1p .• 

.· .: S}:i2)l operate and re- . 
lease (follow th~. _:puis~s ·1 ·· · · 

··when ' current through the . 
relay winding is in~ . . 
terrui:-ted on 1/~ . iec.o'nq : 
mo.lee and 1/2 seco1~d -_ 
brealt t ir~e inter-valri c 

T~st .018 2.mpo 
. . Rpa(j ... . 001S a::n:p. 

. ; . ~ 

·.:. , ... 

· .. .. r.nle arove cj-rcuit interrupt-ions may be o-utoined. by using Relay 
Tes~ Circuit ~-438798. 

.. . .. :; . .. . . 

ENG.~-JLS-..JO. 
8/7 /22. , 

CHK'D .--WCD-CWP • 

' 
• 

I 
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