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~his .Appendix was prepared from Issue 21 of T•501002. 

The requirements for E200 relay shnll be oh1mged to rend us follor,s:-

'.0200 
(ADV) 

OPlf:!viTE 

Arm,1.ture travel .035,, 
O>ntaot pressur0 20 grnms. 
Readj •• 016 amp. 
Test .023 amp. 

ENG.-'l'PI-VL. 
12-6--22. 
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Ser.~e:::-Record'i.~g Ke;y -?.r,d 'l'esting Cord C:i.'!•cui t ..., Local 're~t De.:lk - Full 
Mecha:nic::i.l Pov,er D.d. ve11 System~ 

P:;v;e 5~ p,3,rsgr3:ph 17, li.::.e 6 s'.-,all be cr,3.nged· to re::i.d as fo1loui1: 

'P.he ADV-1 rels;y operated; loc'k,s to batter:, o~ c3.m L s"'d closes a circuit 
from batter;] throt:g":-'· ti',e 149 i.nterruplel" OFL pDot lsmp to gr01·"'.d thr0t1~h t";e 
inner co~ tsct of c3.m D a:~d alsc o-pc·".ls tr.e ftmd3,me:n ta1 circuit tc l~eep the 
ir.comh,g from re turr. ing to ::-:orm':l.1. 

'1:'he 208 relg;ys r,s.ve bee:r. crs:1r.ged to read 3.;3 fcl1ows: 

r 

( s) Arn;s t11re gsp .015,: + ~00211 

( b) Co!, tsc t gs:p - niin o ·;004 11 , ma~~~ ,,007'' 
( c) 'J;'he ':'e t':'~sc til'3 S:Prbg tons:i.cn :::'haJ.1 be ad,iusted by be::1dtng tte 

ststton3.ry J.u6 0-:1 the re1s;y fr3.n:•3 ,;l.r,d .. r.o t l?2_ . .ll§.i1-9lM the lug 0!1 

the s.rmat~n·o? In m~k!.11g the 3.djc1~trr.en'i. ti':e ~;b.tionar~ lug shsD 
not be bent to 3.'!l. a.:1g1e g_;_~ea ter tha~ 45 degrees f·rom t:-,e ver tica1 o 

OP"!RAT:E 

Speci3.l !'equirerr,ents to 
Readj •• 0J.5 ampc 

in~ure f3st o~erstio~. 
Resdj. .014 3.mp~ 
Test .013 .'.ltripn Test .0J.6 ampc 

VJ. C .C. • 058 amp r 

(a) A't'mature gap eOJ.511 .:t .,002 11 

(b} co:nb.ct gap .. rn:i.::.-o ,004" max •• 007" 
(c) The ret::-sod1e sprinP, te1,::licn sr,all be adju8ted by bending the 

st.:?.ti.on~~.r:v 1ug O!l the relay f!'s.rr.e a~1d not bl_bendi..:-,g ~ho lug on 
t'he s:rm::i.turf!o In mskir.g tr.is adjustrr.ent the ststiona.ry lug sh:.i.11 
n::it be be;.i~ to an :-mg1e greater than 45 degrees from the vertical. 

Spec~.al requ:i rerr.e'!'1ts 
?.esd,j ~ 6015 smp. 
'Ter;t .016 amp. 
'N.r,.::: •• l'l5 s.mp. 
Hold w.c~c .• 058 ~mp. 

to in::;-1..1,e fast 0"9er.stion. 
nead,j. 0014 amp~ -
•rest 0013 sn·.po 
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MECFA'.\Tl C. \L 31EillJ1B]!~l 'lli 

(a) Arm:lture gap - ,015'' ~ .002 11 

(b) -Con ta~ i Gap -- min. ~00411 r.-.ax. .007" 
( c) The retractile spring tension shall be ac1ju5 ted bJ bending· the 

stst1o~ary lug on tr.e relay frarre and ~ot b~_bc~dir.g tr.e lug on 

Page 13, 

the srmature. b 'TiS.ldng thi~ ad.judr,,ei~t F,e statibn3r;y lu~ sl".sl1 
not be ba~t tc an ~ngle 3reat~r ~r.an 45 degree~ from the verticsl. 

Special requireroen ts to insure fss t opera ti O!l 

Readj •• 015 ampo Readj. .014 amp. 
Test ·.015· arr,:Po Test .013 arr,p. 
w. r, • C: • .o 58 a.tr•'O 0 

The ~194 'has 'bee-:1 renl3ced by the EJ.133 relay ·,•,h'lc\• r:.3s the fo11cw-ing: 
requirements. 

"Sl133 si:ecial 
( P'tC) Re~dj. 
( STC) Test 

'?7 .r, .r,. 

ir.r.e E791 has 
re:-;_uircrr.cnts. 

El076 Readj. 
(ADV .. 1) T1:-st 

w.c.c. 

ENG.--JJ.S-KX. 
9-25--220 

requirome~ ts to .meet ~:old circuit cc~di ti on::.& 
.093 '3rr,po Resdj. • 061 arrp. R03dj • .072 3mpo 

,106 amp. 'l'es t .0f>8 srr,p. Test .oe3 .smp. 
• 1l9 !imp. r,.c .. c. .023 smp • w.c.c. .094 :a.mp. 

been repl3ced by_ tr.e ,UO''l6 rels~ ,1r.ich t.:i~ t~e following 

. o:a s.mpo Readj • • 010 3.L',p. 
'' . 

.019 smpc>- - 'fes ~ .0095 amp. 
0020 amp. 

CFK 'D •.•1.VA L-C'i7P. APP'ROV.SD - n. L. ~LPY'E!R, G.u.i.. 
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Se:i::der Recording Ee:y 8Xld 'l:'e:.-d:i:ng Cor·d CVi.rcui t ~ :r:.ocsl Test Deuk - Fun 
Meci~.s.r.ical Driven Sys terr:, 

:Pages 3 3.nd 4, paragr::i:ph 13, T,lnc 1, sr,ail 'be cl~::i-:-1ged to res.d as follows: 

I~ position 11 a circuit is clcsed from bat tory thrcu.<_:,h H.e 1 ine 
rela;y ir. the i.ncorr.i ng selector over t"!-,e ri:1g of t"e cord, "X" ke;7 !'!Orrr.al tte 
P'T-C, Seo, NT, snd ADV rels.y.s n.)rn;s} througr tr,~ windi::g of t\--:e A:JV rela;y~ ths 
:PJ) rela~, o~era ted, osm E, to grcund 0!1 c!lm D or..er3. tir:e- the AD'f rel-'3;\lc 

BNG, ·--,TI-S-BH. 
~~25~,224' 

,. 
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Scr.err:3.U.c For 9E:nder Reccrdir.g Kay anc. !l'esti11g r.ord Circuit - Loc3.1 Test Desk. -
Full Me-::ha!',i C3.1 Powe:r J.)ri •1e11 Syste:r,o 

P3.~ 10, P.'1ra::sr3.phs 42 and 43 sr.ould be cri:-:i.nged to resd 3.S foJlows: 

42. T!ie hcwle:-:- cs.n be a-0p'J ied o~l;y b;v rr,ea!:s cf ti,e $CCO!'l.:lsr.), te!.lt cord 
as tr.e operstion of t:·!e r.ov1ler ke:y (H) disco:,nects t~!e :p-:-im::i.ry test cord. from 
ti:e howler circuit. 

43. Tr:e ke:y rns.rked "X" is L1sed to i.Yi terchar.ge t:rn prims.r;y s1,d _,ecor,dsr;y 
te~;t cords win·, :respect·to tl1e prb!ar;y and secondar:r tedi.n.1s circnits. When 
tr.e ~,;:e;y ts in fre norrr.i9.1 positi;:n1, fre -prin~r:; tent cord 1.s co~nected to the 
-prirr,::i.ry testi",g circuit and the secoY-.dar:y c;:>rd is connected to tre seco:1dar;y 
te$ti.ng circuit. The o:;ierati.on cf the keJJ makes it -pos:.d.ble to a:rnl.Y all 
y,:dms.r:y te:1ts ever t! 0e !lecond~l'Y cord, and 3.11 seco~dar;y te:,ts e~ccept tne 
howler, over tr:e '9rimsry cord o 

E!TG. - -CHMcn- BH. 
9 ... 25 .. 22. 

CHY' D. - -CAL-CWP, APPROVED - C. L. SLUYTRR, G.M.L. 
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smz.DIA. TI c ioi 
Sender Recording Ke;y Ar..d Tes~·l!'lg J:ira. r,h•cui t ... Local Test De.sk; 
Pc,·1er Driven System o 

1, i:L•hi!l -c:l.,1.'G1ri t ifJ u:1,1d ::it t:-.e 1oc~-1 test desk in a full mechar.i~sl offico 
_n)~ s~t~ing u:p cor.rectior.s t,:> ,2,nd te~fing !'tul)sc!'i.ber's lines1 It is der;i_gned 
:o ·:,pj::-ate in cornectti:;n v;i tr. a s-r;Gc5.a1 incomi:na test selector. Tl:e co~1r.ecUo:yi 
to tr:s selector is n:sde by mes'!':!.": ;)f 'te!'J~ 1:nes V.:r:ich tc:::>minste in j~cks :,t the 
1o-'.l3l ~test desk. • 'el'le spech11 ·~.nc~mr!r:g se1ec tor nss :::iccess to· any fin·s.1 w':',icI:: 
m3.y select t'(e suhscribe:.:.~s !i:;,e

0 
• 

2. It msy be .?ir!'3nged for testing both ·u,anua.J. .:md rrec~&.~.'c::i.l line:::, or 
rr,3,1ual o_r n:e cr.ani c3.1 1 ).!':es on: ;y. Til.e circuit h:as t'!',1•ee cords, a. p:drr.ary a: .. d 
~eco::.dary test c~:::-d .:md a ucu:i,der ·co:r-a. ~l1J~e :prh,3ry test co:.cd is pr.inc:ire11y· 
·;:0d in malq.'ng the rot1ti:ne tests? su(;b .'.2!'.l te~ts fo~ ground, foreign battery, 
r':lsj!'.ltance., b3.lli~tic, tr:;insmi~s:ibn,, bre3._k:6.o·.v'.'1 snd tests requiring tne use of 
~;,e Whe,ststone briqgeo The !l_r3c0!'1daJ.~:y ted cQrd i.s :princip2.1J.3 uned for making 
tr.ose te_sts w~icr. do r.ot invo,:tve the ~s.e cf tr•e yo:;..t""';dlsn.riieter ar:d W,t.estotone 

1·:~iQge a~d is .arrsnged fer machine ringing, tte .r,owler. dial test and ::arnnde:r<> 
ry i::e3.ns of a ke:y, t!·.e. prim~:r.-;9 3.nd s·ec,:md.9.x-y tG.st circuits are i:n ter-ch::mgesble 
with ~spect to tr.eir c:..;rr'lno.. • • 

3o Tr,e sender .eq_ulpnenr. iri. cor:-,mon to both :nie :91•irr:::1:r-y 3!1d secondary test 
C:)rd s _of the t1:1a t desk e,w:i- :i $ n1J:.1rr .. 'l.1ly con!).ec ted to o~ tt ~ Wl'le11 ei 't!"ler of ~:ie 
twc test -cords is used\' t1,8 sem1er is automs.Ucally disc0r.nected from U:e other" 
Shc'.lJ.d both pri~ry a..n.:1 :1o~or.da.:r;y +.ep'; cords be co:n?1ec ted to tr:e incoming test 
$eiech.1".~ befpre the st.':l-X't lm:;, is ~;B'.!.'atee.c- :and _the s.:mder SV'i tc:. is off 'norrr'31, 
fr;e rr''lrria:r:y tes c cord 2.t1 tcrr.s.::1cc111y tal~es rr:..•etJedehc-8 c~rn:r t:·,e t.iGccnd&r;y, The 
sender·circuit i~ arrsnge<.1 ti., make i.e1ections on e'i.ther a 11 te.st• 1 er 11no test" b'Jsi:l, 
d!:rpending on tbe seleod•)!t ".lf trie sts:<'t ke,Yo 

4~ 'The gleeves of the. test line~! to t:-:e special i:1i:.;oming test selector, 
·.vi tn whiQn. the. test coi·ds :are usedc. a:'.'~ 11o!'r.:a1lj1 ~,z,0u11ded tr:rougi': a lll3.X1rr.urri ' 
!'e:.-:istance of 1102 ohrris~ 'Fr/ .. s :,~csi~'1:trn~c., ti~ -i:-odueed t-J a ms"X·~rr.u'!p of 52 ohms for 
ti':e n:l"pose of <;li$C1~arging .. the se!1C:a"'.' sr{f. -~vnn.E;cti1~3 tte to~ting s.p:ns,:ratus when 
s€lection is completed. ~i!r.e s1eeve :if test lines t.:; the ~erq or,era,;orp toll 
sw-i tc t'board snd. tl•ot1ble deslrn, a!'o g:..::>U:nc",:':l<) t:1rough 3 .r,a:id.rr.um re:fi s :311ce of 52 
obmg. Tbe sJ.eeves of te:it lln.;JR tc the ~s.::.n f:rarr,es are grcunded t'hl'ough 3 
:ri.'ix:.rrium resi st3.!lce of 39 ohms~ 

... 
,rr-l'.'l'fR • 'ID • INGm,nrG 't!EiS T S~LB':; 'l'OTI 
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thrcugh t:ie norrr,all;y made con tsc ts of the 3 WT kc;y, wi:-1dbg of ti,e P'IC relay, 
to ground througr. tr.a sleeve rel~y in tte test line circuit. ~he PT.C relsy 
does not operate at this tirr.e, r.owover, ciuc to o·ie tigt rcnist3~ce in tr._e, 
r.leeve of the test H!'le. T:-e 0pcration of 3'!1.Y of tn'3 numerics] l':o:9s clo::res i 
circuit from ground t 1

• rough the c~mm::m co::1 tsc ~s of the 01;era ted nurner~ cs.l key, 
to battery tr.rough t11c winding of the TH9 H, T, or u rels.y ~ oper!: tir.g a!1y or all 
relays depe::1dbg Upo'!'l. whic~ r.urrieric.al keys 9,re o·i::er.ated. T!-:e TH, :H, T, or U 
re~ays opera_ted, clo~1os a circuit from battcr;y tr.rough U:e \1indi::g-· of the L 
relay in tr.e incoming test !.!elector, ti!) of the test 1:i.ne and cord, bi-eak cor._.bc·~ 
of the PTC rela;y, wi_ncHng of .tr,e PC! relay, c:im J, bre::ik contact 01 the sco 
rel!ly, oute1: 9ont3cts of cam H, winding of the S'T.1P rels~,, .A .'.ll"d B rosids:-ce~,-
to ground on tr.e arm3 ture of the O' relay. The ?CI relay oner3 tei::; but tr.e ·1 
rela;y in t"he incorr.ing circt1i t s:nd t"Je <3TP rel3y do not oner:ite due to tre· :~i°gh 
resisb:.ce of the wi:.di'1.~ of foe PCI relay. • 

G. • Tte PC~ relay or,ersted, (s) close!.!.a circuit :rom b:1ttory ti':rougr. fre 
lower in":ler 3nd upr,er out~r cont3cts of c3m T,, -windb~ of t!;e roo ·relay, in 
rr.ultiple with tr.e A l3mp, m~ke co~t3ct of the FCI rel3y, 1r,3ke contact cf the 
oper3,ted 'Ill, 1-i, T, or U rels;y, m1ke co!'1t.act of t:;e "ST" ke_y, to ·grot;nd on tt:e 
lower contacts of c3m c, lightin~ t:-,e A lamp .and oper3ti!"\g tr.e PCO relay, (b) 
closes 3 circuit from b1tter;y, tr~ough one ·windi~g of tr,e ST rels9, 'w:iich also 
oper~tes to t1e ssme ground o~ corn c. The FCO rel.a~ operated, (a} 1ocks to 
grou~~ o~ its 3rm.:1,tµre, (1>) disconnects tho tip and ring of the seco:1d.ar~ test 
cord from the se!'1der circuit, { tr.is feature is provideci so tr.at if ti:e plug:3 of, 
both prim3.rj1 ~nd secondary test cords are !.nserted in the jscl•s of te~t li!'\e5 
before the ST key is operated, :1r..d the senae:t' switcr; hss moved o'ff r.orrr,::i.l, tne 
pr1rnsry _test cord o:nl:y is con.11ected to the sender,) (::) discon!lects-grovnd·from 
.:in armature of the SCO rel:iy, (<1) opens the circuit from battery tr,rough tne 
windbg of the PTC ?-elsy 11 and (e) closes a circuit from bsttery tr.rough the 
winding of the PD re_lsy, which oper::i.tes in the slee.•_.e ci rcui i. The Pi> relsy 
operated, prevents tre O};:erstion cf the D rela:y, the function of w':i.ch is 
described under 110V:E:RFLOW11

• 

7, 1''he ST relay oper:ited~ adv::n,cc~ the :Jvri tcr. to position 'Z. In position 
2

11 
a circuit is clo,sed from battery tl-.:::ough tJ:;e con.tact of the 1~9 type inter:ruptcr, 

. make co:1t3.ct of O.e ST 1•els.y 3l'ld sencle:..· pil~t. lsmp to grot,nd on the lower -ii-mer 
cont3.ct of cam E, ca:.:ising tr.e lamp to flash.. In pooi tion 2 the wi~.ding of the 
FCI relay is short c1r-1ui tad through tr.e outer contacts of cam J rel~a!:ling t)'l_e 
fCI relsy~ T'ne PCI rela;y released., reduces h:e resi starce of H:e fu!lda:r:entsl 
circuit suffici~ntly to operate the L !'elay in tr.e incoming gelector and ~r.e 
~tep~ing relay in the se::1der circuit. 

Ill"!'CON.IN~ ~>iV"Slt SBLE.c TI mr 

8, Assuming thous:ir.ds lcey 6 to be opGrated, fou-:- im.i:-ulses will be required 
t0 s3tisfy the ser,der, therefore the pulslng path is clo::ied to t"hc 3 counting 
1els.y(, Thi.s circuit is trs.ced f;.•cm bs·:te1·y throog:1 the winding of the 3 count-­
i~g rela~, bre3k contsct of tr.e 3' ~el~y, lead 3• cont9ct of the trou83...~ds ke:Y 
6, u-y;>per outer a."\d lower inner contacts 01' csm ~, make contsct of the STP relay, 
tJ g~ound on th~ 10·,ver outer ccnta,!t of cam E, operatir.g the _3 countir.g re]a:S, 0 

turi~1g bru sn selection in ter,1ii t tent ground i g con:iec te~ ~c t:-e tip s:de of the .. 
fundarre:ibl circuj t by rre3r.s cf the A C!)mrr.ut.'.ltcr in tte inccmj:::ig !lelcctc,r ci.rcni ~, 
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::11 t0r!'l3.tely sr:ort-circui ting the S"(P ::.·el.:-.;y ~r:u3 rcl0:1si:·w i. t ~::--.d pe:·rr•i tti:1g 
it!: :ra-cpera tio-:1. v."l':lr. tr:e S'.J!? re::a;y rele:a~es; ti.e ;3}' or t c1 r~t'i t- a.cound tte 
:1ir.c:i~g o:' tte 3{' cou~ti:1g ~el::i.;y ; u rerr~,,ed 3.J:..o•Nj.i,3 it to cpers.te 51, s0ri.es 
·,Ii tl; t'he 3 coun tin3" reia;y. Th-3 3 :red 3' cou~br.g relay!! leek i!1 s,3:•ie~, to 
~-::,1.rid on c=i.:n D. The 2, 1, and O f'!sts .:,f C"~ti::1~ rel3.~!l 3.l:0 :.iimilaxl;v 
ope:e3.ted b~ fre second. tr.ird a:r:d fou'?'th imr,ulBc::i from the incomi.rig A cun:rr,ut.3.to:-:-1 

'P.r:e cpcratjon of tlie numoer 0' counti~g :-:.•ela;,1 clo::ies a cir~ui t f!'crr. gr1t'n.i 0:1 
its srrnsture, u'l"J1~er cuter co!':t"lct e,f cam B? to 'b~~te~y thr:.iug:1 tie ·,1jr.dl:,g of 
ti';e B m.s.gnet) advanci~g tr,e ~wttch to :po:.ri tion 3, tt.:i A r.:aro 3clv:moing ti-a i:witcn 
to •1oai tion 4. In pqni t-lon 4 tr.e funda'!'t,ent:i.1 is clo:;ed cper:3.ting tte STP xe1::,~ 
~or incoming i:?Toup selection. 

9. A!:isumi~P-' iunaredg key 7 to be 01,)erated 9 tHo 'ir.;p.~lse:.1 ·;,,i1] be required 
to s:-:iti:.ify t'!1e se::der fo't' i--:<.;o:rii~~ 'l"rvt'p selecd':>1~ 0 tr-e firat ::.:Jn1se O'[l':3.('::•t'.J:".g 

1 set of ccu:1 ti:1.~ '.!'ela:vs. The o-pers ti r.g drC'."u~ t i B f:..•o!TJ b:1 :: te:..-:1, tt).·cugr tr13 

;·nnJing of t:"le 1 cour.ti::'.'.g relsJt, nr.e3k c()~-:t::ct of n .. o 1 9 cni:.'1t:i.r:~ rE;:i..::.;9~ r·:~r,t 
meter cc:-1t2ct of tro 6 tncus::1:nd ke:, d•)pres::.iod, c,J:,t.:J.::Ui of tr,e '/ r,u:.,u.rot!~ kev, 
upi:;e:::-ot1 tC!' 3~d 1o"JOr ::-:ner ccr.~ac:.s of c:am F. m:1:rn cu-:-,t:;..ct~ (;!' t:-;e ST?.? -r-.)1:::y~ 
uppe:::- ou t0r Ov!"I bet of c~t,i B, to :sz·our·d v"'l tre le ·1c::-5 !"::,or c:->~ bet of csm D, 
ope::-3ti."'g tr-o 1 cotn~ting t•e1s~', The tip ride c,f tre fu11d3.rr1~r.t.~•l ci:c,·,it is 
i:r.torrri tb~t1~ sr,o:::-t-~i:r-0t1lte.d by im:p•,lses fnm tho i:rccnir.r; i3 c-irrt1i1)t~tor, 
th...i t -;e 3":!P :reh~ suc:1e:..d 101.9 ra1.eases .:i.:-d rc•-o:oc:!'a :e!Jo ~!":c rele3.~e. o;.· tr.e 
S'r? :::-ei.:::v. r01-,o·vc~ fre s:-1-:-::-t c.i:•cui t f1·-i:n the v1lnrl.b~; cf the 1 i <~OUT! ting rpJ.ay, 
wr.1ch opn·::to::o 'J!he icr,:, ~01.1nt:ng reJ.s:,y~ .s~c ~irr,Ds.:"i.1;:,• cpo:::-3.te'.1 by t'!:e ~cc:;.r,d 
-:.rn:;:-•1.!.5e spi:Hu<.i to ti"e funu.:u . .entsl circui. t. The ,,v ct•u ,.-: .~r~ -~ela~ OJ.:€::'."ated, 
~-.:'vs?cceu the ti'\'.1 tc'h t0 po:.d tlon 5, the csm A sdvan0i.np tre SWJ. tc:i tc -p.:i •1i ticn 
6.~ .A~ t:-,0 switcr, stlv::mces fr.cm :t:o~i ticn 4 a~.1 cpera tcd cou~ tfrg rel3.:ys 
:.-elcasee 

10 9 In :po ~1i tion 6 tne fun,19.rr:Cn bl c:1. r-!l:i t i ::i a~i "!"I ~los.ad o-oer3 ti!lg tre 
S'I'P rela:y for fin.?1 l:>-rut<'h ~e tee ti~n ~ Fin::-1 'bru~t •·elec t:o'!"l is rr.ade simila:i: to 
1ncoc-.ing brush selec ~i~~1 o ':'lhcn ~uffi cie!'li. iripu:i.sec nc.ve bee~ 30n t b3.<;k to 
u.a.ti3i'y the sender, th'.:J O' C')Untin~ re:s-y cyarateri, adv3r:ci~g ~":e r,wil.c1, t') 
position 7,. the cam A, ad·,an,"!ing ti-Je 5wj tch to pcs:.. tion 0- A!: the s,vi ten leaves 
rosition 6 all oper3.te1 c,?untir.~ ral3Js ~ele:as0. 

TEPS SEL:'.!!C Tl ON 

11. In i:ositii:m O the fund3rr.e~ts! c:r~t;it is 3g::ti!1 esta'b:!isl-:ed opc:ratu:3 
the ~TP relay for f-:11::>l tcf\9 selactlcr.~ Fln:ll tens sele-Jti::rn 1n rrade sirii°'.!:'tr 
to incoming brush ~c'.l.e~ti.:rn, '1:he rec;'.lirod :;1J1mti!1~ rel3ys hein(; oper3t:,H. tr.0 
:fund'.lmenbl circuit i!:i 0'!:-'3ned !lnd t"ie 8Wi c-:!h is 3dvancctl to rosi ticn 10 for 
U."li ts se 1 ectio~. 

12. ·units selection is rmde in 3 r·:i::ner sirril<Ir to 5!";c1:mi~l? l):r-usl, 
selcctio"'l. Imr,ulses fror t~c fin.,.l U cc:r,1-:-,-;;.tstor sc".u'.ltinr; tl',e S'IP rela:y. "'hen 
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s,,;ff~cient impul:.1e!l ha,e bee!'l s3nt ba~lr to g3.tisfy the se!'lder t~.e O' relay op91°2tes 
sc.var.cl:ig the ~wi tc:-1 t:) pv!'!i U 0.:1 11. 

m. SCBARGING Tl-<E SENDER 

13,;, In r;c.si tio-:1 11 .a ch·ct~i t is clo:ied f!"um battery tr,r{)ugh the lir.e 
rels:J in the incorr,ing S~!bc t:,r, ever t:10 rj~~g of tne ccrd, br~ak cv!'l ts.c tu of 
t:·ie·?:r-C., SCO and NT rel3y3, to gro· . .rnd tr,.t·ough tr.e '\'Tindi::'\g of t":e 4.DV relay 
whicr, oper3teg~ Tl",0 KJV rel-:ly ntc:..•ate::l, !o-;1>:r.1 t.o b:1t<:er~ on c~m L a~d closes 
3 c1rcui t i'rom b::itto~y t"·rcugr. f".e :~1::~r r::m~acts ;)f cam L, operating the 
A:OV-1 rel.:1yo ~re ouer::i.U O!". o-: n.e MN :•e:.3y o-p;:;ns t"!':e ring of tr.e circuit tr.us 
rel3asing tr.e line r6J 3.;y i.n t:-\e i.nc(1mi11e. wlTl ct 3dvs.~ces to its taU::ing -pcs"l ti0n. 
'!1"ie .?..Dv-~1 r-.1lsy c1;e:::-a te6, al Gl:l locks tu hsttery r.,, c!lm L, s-::c closes s cirm.::i t 
:?;•cc, p.r:;und O!", 1 ts arrr:31.u:-o, cmn :e, t., b:ittcr;y tr~ough fre ··,bdi!lg of fre ~ 
!!,:.t~e t. sdv3:1ci ng t: e ~·,,i ~ch to T.0!.!1 tie1 12, t1,9 A cam 3c'lva~cing it to ~osi tion 
180 As the $\Jj tel"· pssso::i t~r:.t.P,r -posi. ~iv!'\~ ~2 to :.? t·1e AD7 re1a;y5 relea!::?e 
.4:id s c~rcuit if.I closed frcm l.2ttet>:i 0::. cam I-~ to ground t".rougr t'"e wincj11es 
oft~€ key rele3sc rr&g-::ets ~j~c~ o~~r~te, releasi~g all orer2ted keys. The 
rcle3!ie of tne ke~z relc3:rn the u, T, H snd 'ftl relays. As tr:e !:ende:- switch 
advs.:1ces from posi tio!". 17~ the circuit tr,re,u~t tJ·,e windbg of tr,e FCO rel::ty i!l 

opened st cam L, relea~ing the ~el~~- Tne FCO r61~y relsssca, relesses tr.e ST 
relay. ~he ST rel3y re1e::t~ed 9 ·1::.gnts tte ce!'lde:- p:.lot 1:m,p, tc e:-ou::-id or. carr. 
E, 3!!d s.dv3nces t::e !,witc1-. frcm J:OS~ ticn ~8 to nor-:-JS.lo Tr,e 1igrted pilct larr,p 
is an 1ndicaUon tr.at ~election is comple~ed s.'!"\cl tr,e sendo?' ~witcr. is returni,~g.­
to 11orm31, The ST rel:l:y rcleas1,d .~'!.s'O e::n.Jn~1isl~9s the A lx.p, connects the 
sender to the seco:r.darJ ta~t cc~u and m~lntainn batte~y on tte ~l~eve of tr.e ·· 
test cord frroug:-, its co-:-: tir:J! t;y c;1nlacb 3!1d t'r,e "'7i!1din~ of t~e :!?TC I'el~;y. . 

• l 

14. Tr.e sleeve of U,e test line is g:·01.mded th•..,ugh a ms::dmum resistance 
of lJ.02 or,ms u::-i til after 1~coming tl3st se:ec i:or.· ~wi tc~., advances to position 
1•3/4, {wi-'.ch occ"tlrs a~te=- t~e -:1111-iing cf the PCJ re1aJ' is ifr:ort•circdtod) I> • 

As tr,e ::.nc-)rcinr; aliva:r.cas $. r01ay i:1 1:·r.:-3 te!'J~ 1~ne c:.r·cui t o-ocr3te!'J, reducing 
the s~eam3 1·esi !t t~nce to a ma::x:i(f,Um 0f 52 o}~m-s9 cmH.rio~ t":e P'!C relay to o:i;:era te. 
!I''."le PT~ ?"'=·.:::,~ rr,e~·3tPc., d1::ico"!"!nects ti"e tip 2.nd ri~g of the pr:_rns!';y tent coru 
f.,.<,m ::1,'l e.;:.der sr.d ~onr.ec:s ::r.erJ to t1~e tenti~1g e-iui;rre:it. Tre ?'IC re:la_y 
oper:lted, 3.Jso closes a circuit from g:..•ct111d on its armature, ligrting tre ,. 
-prirn::iry supervisory imJ) 3s a.'1'1 ~ndicaticn ·tr.at tre test man r:3y proceed '\7i th 
tr.e tests. 

LINE TEST - NO ~ST BAS1S. - P~H'ARY CO.Ifil 

15. 'fo select a l:.ne c-n a no ~est b3,ci s, the opera Uo:1 is t::e sarr.e ~s 
that described under "~·:g'".l:a,:, H::1e tesi. - l.:si:ng Prirrar~ test cord, 11 eAcept -
that the no test key (~!L'} nf t.re ~enc'.'3T ci:~:;?u'lt :rnd the M key of tJ-e -prjm:iry 
test circuit are o:pEn·atec1, inste'3.u of tte 11s1c1

• kCl:Y• The ore;•at!on of tr.o M ke;;~ 
(a} c1oscs in part t·-:.e 0~e::--at~r.g ci:-e;u!'i: of ti",e PC') relay. ro) d5 s..,o~nect::i the 
re1)e3.~i~g coil ar.d batter:y fr.:m tre test set snd (c) con-:,ects the n,c~it~ri-:1e 

\ 
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circuit ~o tre test cord. Therefore, the PC~ relay cperatcs to P.roknd on 
Cl t:-:roug:1 tr.e cont.acts of t:.e 11:t.~T" .a~d "}f 11 1:ey:.;. Tr:19 js to pre~ent p" 
in teI'fere:!'lce with tha transmi S'JiO!"i of 3 subscriber's 1 ine, should the 
R.c.c.r. 1':e;y of t:-:o test ci:::-cu:. t be ope!'sted wr.en s bus;y line is selected • 

C3w 

. 16. After fin.9.l te!1S seluction ln r,o:;j tion 8, tr,c 0 1 Nl:a~ oper:ates .a.:".cl 
closes 3 circuit fr0rr, £?TOU::-1.d on its arrri3,tu:re, \.;pper cont.act:; of cam c, co~b.'}tS 
of the NT ke;y, to bstter:y trrough f!:e wirdir.gs of t:-;e NT rel3J -:~ic--: o-;;ier3tag~ 
The NT-rel3.y operated, locks tr,r~rngh tr,e break cor:t3cts of tr.e sco a"!'!d PTC 
relays, ring of tte test co:--d, test line, arid inccmbg selec to:::-, to D'l'uund on 
'the ri!-:g of tr.e final se!ec!:or. As tl;e final selecbr, u-po", fre completion ·of 
final uni ts selection, ::idvance3 t;-;ro-..:igh its 11;;10 test" po si tion, bst terjl t"r·,r_o.ugh 
t"!-;e windi:1gs of the N·r relay~ in_p_.9-r.9,Uel witr, n-,e batter-;y tr,roue;r. trie 1200 
or.ro wiY:ding of the L rels.~ 1 in ti'.e inccrning, opcr.J, te!:! the P,B .x. rei~;y in tJ.e 
fbs.l selector, allowing tr.e fir:31 se!er.:to.c tv r.:n,t on a b1,sy terminal. As 
the fir.al selector advsnoes the NT re1ay re:es~e3. 

O~RFLOW 

17 e f;l:ould the 9,-,ecj!l~ beaming test selector go to overflorr duri,.g 
selection~ s circuit is closed fro~ b~tter;y on tte ring of the inao~i~~, ri~~ 
of ti•e t.:?9t line, and ~est cord, bros.1: ccnt:rnt of the P'rC, sc0.s~d W'rrel.'l:'JS, 
to ~round tr,rcugr, H:e who.i'1C;: of fre ADV re~ 3.;y wr,-:.c~ o~C"c."'3 tes·. lfi,e ATN Nh;, 
opersted, closes a ci:-:-c~1i t frow "b3Her;y t"l-:?"ougr: tr:e i"!1-:-:cr cc:1ts~~s of c::im L, 
make co~ tacts of t:·;e ADV rels;y to gr-1und P-,rcut,,;:-: t:-e \'-'l1~ci-:-:P, cf tre ADV-•1 
relay which oper3teso 'I:·;e A!>V,Jl rel':1.:V o-cer3ted, lcck5 to h3.tterv or. cam 1,, 

and cl-oses a circuit f:::-om b3 t tery tr,:-ougr, t•·-0 149 ir. tcrrupter 9 G.Ft !)ilot lsm'p, 
to fs?'OU!1d hroug1·. t!'e bner ccn t3c ts cf csm D. T~;e OF'I, pilot la:rip fhs:ies 
until the plug of t•e test cord is rromen~.sri1y witridrawn from the j~ck of t:-:e 
test line·, or Hie dis::or.!".ect l'".ey i11 -t,ie .:1.st.0ci3ted tegt line circvi t is 
opersted, rele3Si.!"g f:'ie PD r0by~ ':':h0 PD relay relem:ied clcses s circuit. from 
ground on c3'm D, upper inner cor,tact of c::i.m E, breik con:3c~s of tr:e rD ::L"ld SD 
relays, to battery througn t~,e winding cf t~e D re:i.a;y which cr,erates.. Tne·n 
relay o:per3ted, .loclrn -~o gro\.md on ca;n D and also closes s ci!'<..mi ~ from the 
same ground to b3tter;y th1·ougr tr:e \"'lndine of the R m~.1et, 2.:iv::1!1c1.ng tne 
switcr. to r,osition 17. The A csr., a~varce!l the swi~cn to positicm 18. 'l'l:.e 
swi.tch :-1.dvsr.ceg to norrn.s.1 fr-on; ~-rour.d ~n the a.rmature 3nd brea 1

{ co!1t3ct of the 
S~ relay. ~~e l<e;y ~el~asA magnets ar.d the TF, H, T. and U relays release, ss 
de·scr1 bed in -psragraph 13 ~ 

18. Tho tostin~ koy equipment of the test cord circuit consibts of,{~} 
~ key marked RBV = wh: ch is used to reverse t~e Up .'.lnd rbg sides cf t-,.o 
primary te:Jt circtdt wi ~h !'espect to s1l spp:n·stus :conne::ted b9.clc of- tte rir.g­
i::ig keJ1~, (1:;) a lre~ rr-3::•!:,cd 11:-.;11 used to cor.n3ct ft?'Ound to ej ther -side of tr,e 
llr .. e unaer tesi., { c) z. re.;,ea t i:rg ccil cut--~;.., irov rr.3.r.ked Bncr to· c-lnr.ec t t3l k-­
ing b3ttery to tho test cords. ld) a ke. :'!'3:rJ~oJ "?J!'' t0 cori.."lect the telepr.v!le 
ci.:::o.:d t t<> tte prirria:-:-:)1 t1:;st cil:·cui t fo-r n:o:n t,;:ri:1g p:irp03'3S, (e) a key rr.ar.i<3d 
T which is used to connect tre wire c~Sef':; tcleptone set to the p::-"j.rr,3.r;y t.e~t 
ci:r.cuit fer tslkh:g :purposes, (f) suet of ~be:ing l<ej)S lnct srown O!'l this 
ar~ming) m.ied to o-perat0 the rlr.gers :at su·o~•'3t::itic"!'l befr, tg} a trs::-•.smi:1s1on 
test "kc;y t"1arl·ed "'J!-l'J.'" used tc connect the telepJ-,or.e circuit sr.d an artificial 
csl:>Je •o tte li~e under test to determi::;e tre de~ec of t·-,e trsm:ani:.wicn or 
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the lii:ie; {!:i) ·:1-ko:y 6.s.rlted ' 13 ',"iT'', u:3ed to·te~t .,:--e sleeves of the ~ircuits to 
nkic1i f~e- plug ·of· Ee ·test. cord is .co:,:nec ted, ( J.).. 3 •key r:,3rked "FnEF" used to 
disconnect U.e_ volt-r,iillismrr,eter from the testil,g battery 3!'\d to cor.nect it to 

. ·iP'ounr: to test for· ·foreign po ten tia'l ~ ( j) s ke;y ·rr,arv.ed "VM-REVH usecl. in 
····:.co:njunction. witt'tr;~_FEl\W key~ to reverse the·le3dS from n.e·voltmeter vri:,('i.gs 

' ·ot_·tr,e volt-n:.~llia.rr.mete!" with 1·espeet to fre tt.-p and ri.ng of the 1ine •un<.1"er 
test, (Jr.) a kE!;y msrked "2◊('000 or,ms", used to discon!'lect t:.e 100,000 ohm-· volt­
millfa.rr,ojeter ':71:nding and tne hund.ren volt testi~.g b::l.-tter;y frorr tr-e· te:;Un.g,· 
circuit and to conne.:!·t tr.e 20,000 o:-;m vol t-mi1liarrme te:e wi.nding in series yli th 
the 20 volt te'sting ba·u.er-y t<i. tr.e tenting c1rctit, {l) :;i: ke;y marked .!1,10&0 
ohm~" userl ·1n a rrJ9.r.ner· 5inii1.s:- to th:1 t d-93cri11ed above for tr:e use, .of; the ; 
20,000 ohm scale changing key, but connecti.ng ,the 1000 or,m v1ind.i·!1g o.f· tte 
voltmeter in series with be 20 tol t battery to fre tesfrr.g cir:mi t? {m) hvo 
coin keys 0:1.e marked 11cr,w 3.nd 11CB.'1 for m.9king coil~ collect· ancl. c--C i!1 :refund' 
te::its, (n) a key rr13rlrnd "R,g:r.;n us.ad to discor.nect a. stort circt.,i t frcm tr:e wind­
ings of tr,e rheostata 9 {o) tt:i.-ee rheostats ussd to vsrv the current in ~J-;e, 
milliauimeter win!'.ling cf U-,e volt~millia;iimeter" 

19. ',('he testing Troy equir..me:nt of tr.e ·secondsr:y -test- ccrd clrcnit condsts 
of (3) howler key m3rkeci (H) and ap!)3.ra tu a for applying a ,{;!·aclus~eq !":Owler: tor.e 
to \he line, _(b) a di3J, tcrst ke~ marked 1rDT~• used fol· cO'nr:ecti.ng a:pciar:;itn~ A 
to tes,t tr:e spee~ 9.r,d acqurs..cy of sta tior, 31id -position dia1 u-,, ~Cc) ,an-assoc.fated 
ri nr;ing circuit (not sim",11 on. fri s dr3Wi!-:g}, for rr,s.kJnis .semi-~elec ti ve rrachi ~e 

~~inginf test;:, of subscriber:J 1 ststfons, (d} ·a ke;y m3:i.-1'ed'":RWi1• f9r revers~'!"lg 
t:-e ,tip snd ri::,.g of t:-,e test cord wi'th respect to tre "tip.-a11d ri:ng of .. tte '. 
seco1~dsry te~H~,g circ~i f, (e·) 3 .¢r'ound1~1g,'ke:9, {G) ·userl to eqn,>1ect grou;n9. to 
tr.e .~ip of t~e lbe ;y':-ien th~ re::peati.:ig coil '(!.'rouhd is disconnected,~ {f):a, 
t'loni toring key (Ml for 90::necti1~g telephone sets to tre seeo~ds.r;y tetit: c.ircui t 
for mo:ii toring r,ur-poses,· (g'.)' .3 key· tli"3.rked )ITJI Zor co,1nectt,~g 'the ,telep!'.on~ set 
to - tr:e seccnd3r;y test circui c, ·tr) ·.i('k.ey rr9.rted 11S11 for. co:nnec~ing .. bst~f;)rY and 

,ground to tr,e· ri~g of tr.e s_eco~1a.a::.\? test circuit, , - ·' •• 
. . 

20. T1,e."X'.' key is us·ed. to frterchange the t.esting.e<1t.5.J,~J~r.t.of _tr.~ 
Prim-;i.r~: 8,!'ld second3.r;y test' co~::i, \Jit'r,,t'r.e :c;rceptiol~ ·o:f t_r.e Fowler: equiprr:ent, 
wh}ch ca.'1 be .used· only ':'\ tr; tr,_e SE:l_c·011dsr~· tes-t ·cord. • 

21 o 'J:he v:arious tests sr:d onerations and the metr.ods. ~mployed in ,er ... 
forming them a.re as follows:"'. la.) TALYING OV1.'.':R PRIMARY .fll\1]) SECON;)ARY ~T 
OORDS. • 

22,, The telephci1'."· set !s normally di.sconnected:frorr. fr:.e te£1ttnglbe. 
·To·· tslk ovet• a line. vihi.ch is connected to ·t~c n-:r,irr:'3rji testing circuit, operate 
U,e prhn..'!!'Y •1~~11.i:G·" a;od '.'B • .(f;c. I.• 11 ke·::ys tt.e o-:::ers ti on,· o,f ','fh:i er: con'!'lec t~. the 

· -tele-p1"one set. to tl-1e Jin.e apd sup"Q'J.ies ·taH·i11g batter~.,- 'P.o :t9.lk over :3. lrne . 
• cor.~e.cted to the seoondari t,fs t: ."ccrd C i.rcbi t,, : the sec o:1d.sry t-all-':i-ri~ key .( 'l') 1 S 

0-pera.ted. In bo_th -03.Ses, !'!:l.gular ."A" co:;-d supervision is ootsinedo 
. . :. ' . 
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, 23, To tes.t for grou:1ds en tte ring-of n.e line, no ke;vs need be 
o:per::i. ted~ Morrr,.sll;y t":e 100 volt testing b::.1 tte~,Y : s ~o::-:!"\ec ted to tr.e ring, in 
series ·nitr, the ]00,0CO ciim wi~ding of tt:e vo1t-mi11i:3.;trr.eter$ If the line is 
cl~sr be vol trrieter sr.ould srow no deflectio:::; er at c:o:Jt a very !'Irr.all o-:1e, 
except, in t1,e case of .a partj line with tl·,e rece1.ver off the sw, tcr.took at a 
"ring" ststion. If s g:".'ou::1d ig iT,dicated t!;e :r·es1st2n~e· ma:y be determj_nE:ld as 
explsinec.l 13.te:- unde:- "Tests Eor 8hort Circv.itr;"~ If Ee deflecti0n is i::t 
exces~ of t~3t which tr.e te~ting ~atter~ c~n produce, there iB an indication 
th!l.t tl:e 11.ne is cros5ed wit'h a foreign source of current., To test 3. r,ro,.ind 
on tJ;e tip of tr.e line, reversit1~ l<e~ is operatcdo 

24. To measure a :ii gh re si 3 ta.:1ce p:r:rnr,d t:-e 100 vc 1 t to st i ~g h~ t ter:y is 
used, On account of the :-,igh re~ista-:1co 1n series Y,i tr> t1'e 100 vol ts cf the 
volt millisr:-.meter ~ind the needle shows.a gres.ter deflection t~3n would be 
U:e case if the 20 volt testins b3 ttery ,;ere used, tJ-.e:..4 eb;y giving s. crr~:nce fc~ 
greater accuracy. In rnes::Piring srr.all resist3nccs t':",e 20 volt b.:.tter;y i!l used. 

~5, To test wit!', the ,r;1·•11~rur.eter f.,e rep3.9.ting coiJ, cut in .key is 
opers tad. Thi:::i connect!! o:,e •.,bdi!",g of the vol t .. milliarr.rr.e ter to the. ri:~3 of 
the .Jircuit in series witt tr;e central offjce b3ttery. If t::e line is cle3r 
:r.o deflectiol'l will occuro This test is rm.de on t~e tip by oi:ersti11g U,e 
revers! :-:g key :il so • 

26. Vfr;en the vol tn:etor ind'icates s: uwh1gi;-:g 3round, of ::ipparant1y• "ligh 
resistance it is desirable to !::Upplen:ent t"·.e foregoin~ tests b;y s test wit'h 
t"',e ~R rel3y. T.-,is test is made '\':i tr. sll J·e"'s ir U.eir :--,or'.T;'.:.l r,osi tions, 
except tr.e rel::i;y k.e.9 "S". 'Ihe oper::1 tior1 of i:1':i s kc;y C!='n~ec t::i ~:round to P·e 
ti~ ar.d 24 volt b.3 t ter.9 thro.ueh to tYe wbding: of t:'-e ~R relay. to n.e rbg of 
tr,e testingcircuito T~e SR :::-el3.y orc:•3tes, if there is ~ound en tr.e ring 
or a cross or. tlie li~e, i:1 turn opera ti!"g t:-,e soi.::!lller ( S) ~ A te~ t is made on 
t:-1e t;i.p b:y oper3.ting the reversine key in addj tio:i to t:-,e oneration of tne 
S key. 

2"1. If the option.'.ll wirir:g 11To Buzzer Test Circ•;it", is furnis!'ied tte 
OJ:eration i~ tre $3mc except trat. a refa.y v,;. tr, ::i. rrake sn.i brea:{ ~pri:ig con:­
bir.s.tion repla0es t'h0 SR relay and a buzz0r· repl:::ices t:-e ;-;ou:ndor $0 

280 Tests -rcr <lrossed. lines are rr•s.de b:y O't'.l6r3.Li.n~ tl.e ground key ((}). 
If the li!1e L, ;;,rcss'3d '.:r:e voltrr.ete!' needle si1o·.-rn ::i. deflecti<. 1n \!rich ii.i ur.­
ch.'.mged V'f-,en the REY. k13y is ope:-ated. The srr3.l1e:..~ t-:e resl sb:nce cf tho sr.ort 
~'lrcait i-:1 tha line, t'he g1•este"t" is tY:e daflection~ In 311 c:::iscs, tte vo1t ... 
u.Gter rP-ading bea·1.•s t"•e r;aT(e rstio to t1e 't'Oltrre·~.er rests~:,:nce. as tr.e 
c1ii'fererice hetwoan t!;1!J ?3~Klingand tl"e testing"hat~er~ 1 volt::i.gc bears to the 
oxlel'm1 resistanceo The:: 1.ine rc~i st::ine;e 'is calcul.::i teu b;y di vica~g foe 
dlffereiice behiecm t"-e ,':c~':bg 1:.::i.H~r;; voltage sr.cl .:re v::l t:reter rc2.ding :);J 

I 
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r 
tr.e-vol t?reter ::-e31ir.g and :r.ul tipl;yin~ tr.is quotie!'lt by tt.e resi st.?nce of t:-e 
vol trr,aler c::iil. For exsmple, ~-f the ·vol trr.eter coL n::.s s resi9tar.ce of 
100,000 or.ms, t"e.tes~i!13 battery has a pote~tial of 100 voltg and a reading 
of 40 vol ts is obt3in9d :n the line, the resistance of t:-.e lbe is 100 mi::1us 
40• multi-plied h;y 100,000 ox· 150,000 or,ms. For ·rr.ossuring :c-wer resi st.:3.;1ce-s 
the ]ov~r scale a~d lower. voltage9 are usedo 

- 29, To test wi tr, t!-e mi 11 ~.arr,rr.e ter > -.aper.ate the Re C oGoI • and G. l~e::ys. _The: 
deflection of the l"•illiaT.:,rneter re~-ul ts if ·t1.e lhe i~ crossej~ The .rr,illisn;rret"er 
needle returns to zero w::en_ tr.a R~C.G"l o kt5ij! is re~tored to norm::11. 

CON'lTNUITY 'l:BST - PRDlARY TEST .QIRCUX~ 

30 • con tinu-i t;y tests are ms.cl.e 5.n the sa"!',e .rr.an!1er a~ tests for '.crO$~es-. 
On lines equipped with stanr1.ai'.'d evmrr.vn ba.ttery S'.lb-~tatio.n sets wtich l1ave·a. 
condenser b series v,itri the ringer, ro deflecti0n occurs nnle:1s tie receiver 
is·rerr.oved from the switonhoolt st the. sub-:3t3,ti.on .• o:t' t~e li.ne is <?rom:ied. 
If it is not convenient -co i1:ave the receiver rerr.o·i:ed, 1 yel•'f;·~3tisf.:i.ctory 
test of continuity ca:n be :nsdo by opet·sti!1P,' the.RTI!V key several time!!.· T'r.i-s 
results in rr.omentary def1e~ti~"'s of the voltrr.ete~ needle •. due' to tne dischsrP,e 
of the sb.tion condenser) if t~e Jine is continu::m~ • .A test for conti~,uity 
sr.ould 11,'73ys be precedea by a tejt for f"I'vUnd~ 

TEST3 FOR CROSSES yVI W LIW:r;:s CARRYJ"t-TG CUP.Bjl-TT .., Pf.I~.t.BY 't'EST. CIT"1.CUI T •• . . , 

31. To test a line. f0r fONig.o ba.Hery 9 the battery cu't-ofr"° key "F:!MF'' 
is o-persted11 This connec-ts tr.e vo}t".;eter to the rinR: of the ted cir'cuit, with 
ground: The exterr..a1 !)t'lt.entia~. C"'-~<~es a neg3.tive rc;di::1g of tr.e ,101 tmetel', 
the "BEV'' k1:3y is tr.en sl!:io operatso., t1iereb~-1•eversi~g tte vol tmetcr connection 
v,1.th res-oect to tr.e line~ To test t~,e tip !!ide of t~e lbe t:-'l9 regulai' "REV" 
lte:y is or;ers ted. 

I't-T COJ'ilJUNC'l'I()N WI".Q: Ef • .Q£.l_Q_Tr'1EJ1. 

32. T.o te::,-t £or a cro~rn be twee-:--, two li,':'lee, one of t:-;om is connected to 
the prirr,sr;y te::iti~g drcuit 3:nd the other· to t·-e ·5ecc,'.'!d:ir;y te~tbg cjrcuit. 
'P:-.e tir S'!".d ri "1€? of t'!",e secor.d.3ry testing circuit is con:neo ted to ground by 
the oierstio~ of t~e ~econd2ry gi-Gund a~d reversi~g keys and te~ti~g t~e line 
cor:t.ected to tte prim~r8 testing J:OSi. tio!:1-• :::or e,:round 3,~ descrlbed U!'der "'rest 
for ground 911 • 

33 0 These tests 3.r.c ms.de t0 deterr.;ino ar,:r:roximsteJ.y the v.::i.lue of t:;e 
caP3ci ty' of the li~e ir> ·!o~U-:-:g an cpe:i or t:~e ca.paci t;y of. t~e att2ci':ed 

. conde:m:or~. The ·o~.-i-out t is !lt'l'anged for a -gret~nded cap·~ci t:i, lest o:::l;y, unle~g 
•. the '.'Jl:ea ts tone bridge cl:t'cui t is equipped, in wr.ich c~we tc!l ts for rr,u tual 

cs-..,scHy are made by operat"lng the Whe::i.tstcne bridge key wl.ic!'. discor.~ects 
gr;und from t'he te~ting batter~.- To tests li.ne for grvunde~. c'.ip:lci ty, the 
·rround ke;y is operated, then t1-e reversing key it'! q1;ic1tly OJ:erated snd relea.sed 
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~1ev~rsl. tirr,es. 'lP.'r.i.u <reuses s defleoti.on pro~ortio'.':.?l to the c~p3ci ty on the 
:.·i!1~, -;7J·.en t:1e !"evarsi1,g ke:y returns to ncrms.1 and prcportjonal tc fre <:3psci ty 
on the tip \·,i.e.:. t::e reve-rsi!'1g key b or.er.3 ted. If 3'1 exien9io~ 'bell is / 
co:1ne.:!ted i.n series witr. fre ri1.ger of r~e subscribe::.•'s rri3in set :1 sligr,t 
reduction in the deflection of the needle results. 

l BBE_Af;T.()f,VN TE~ T .., 'P"iH''.A'RY rl1Eq T 0O'8D 

34-. When tr-e brea.kdcvm tP.r,t vey is opera-ted, t",e fol'lc,wing uequonce of 
o:reration occurs:- (a) tr.t spririe:::: o~ t:-:e :.mp~1lse w:-:ee1 11.A" ~]cJe, o~e:rati::'lg 
tr:e BT, CR snd OC rel.9.j.'S, ·'J.·; ~ l3'.i:' reby· CPE!rated, co~mects tre ring of the test 

, circuit direct to r::r-ound, snd -p:re:9sres for a closure of tr.e r:igh vol t3ge b3tter9 
'.7r.en the IJ'R 3nd CC re13.y!. oper3 te, con"'lec t tte tip of t::e test circuit to 
ground tr.rough 96,000 oh:r,n, u:nde::- co::1 tl•o'J cf tr.e 11B" c~m, of 'tr:e iT.ir,u1 se whee-1, 
{b) t'ie springs of the impul~e rrheel 11B'' o:pera te, rorr.oving grnund t':'1rou~h the 
96,000 o"hrn resisbnce from tr.e tip of t'he t0:1t cfrct1j t 3nd co:--.r.ecti:1g t:ie 200 
volt break dovm 1;otentfa.l tr:roush the 9G,OOO ctm :i.·e~:sbl:"o<:::, ma'k.e c0ntacts of 
t'he BT ancJ. CR rela;ys, t'he ·ir"rneter vn.nding of t:•e vo) tfl•rni]1i3rr:l'l'eter and U1e ti:, 
of tr-e teat circuit, the l'i,1g :)f tr.e co:!'d !'en:::::;.:r.ir:g cor.r,e:.::ted to gi·ound, (ci 
~he spri !:g:J of tr.e impu1 se w':'.eel 11c11 operate shcrt cj 1-cui tin~ foe 96,000 oi,m 

're~istsnce S.!1,d conne0ting t'r-e breakdO\;m -votential through tr-e resi stsnce 1:).my.,s 
:md rr.ake co~tsct of tl'le B'l1 and OR re1aysp t:;r0t·gr; the milliarnr,eter winding. of 
tte volt<el!lilli3!Lltete~ to tte tip of tte te~t circuit. BJ t7aauall~ char~ing 
ti',e lil1e condensers ir. tr.i.s r,a"lner, ,bell taps are avoirlcd, (di the ;:;y,,rings of 
t",e impulse ,vi'teel 11c11 releaae ~6-atn 5.mpressi:ng the 200 vclt pote11ti.::,.':!. on tr.e 
tip of tre test circuit t'hrJugh 96,000 ::,hms, {cl O.e bpri:)~s of tte irrr9ul:.e 
w'heel "B" reJe3se di sconnec ti ~g tr.e 200 volt bat tP.ry and con::;ecting ground to 
fre ti-p of ti-.e test ci:r'c'.iit, (f) the !!pr~.h~<'! of ti:e :i.mpulse w:-:ee::.· 11A11 'rel_e::1.~e, 
crmsin~ n·,e B'l', CR ::..nd ce re:ays to rele:::.se, reritorinf" the ci:r-cuj t to· norrro.1. 
'ro rr,sl-:e He hre3kdow~, test on tr.e rtng o.,~ t~,e line, tr-e R~V. key is 0perated, 

' toisetr,er y1it~1-t·~e i!:su1sbon bre3:i.oo'?m 1tey. 

35. T'r.ese te!lts ·~re made for te:.iting the degree ol' tr3n:.11,.,issi0n on the 
1 be• Escr ot:e!"a tion of t:-,e tr::insmi ssi on te~ t 1'.ey ( ~~T) C0!7•ple ting coil cu·t-in 
1':eys connect ~tr-e Ur:e to fre telepho":'1e cir;::ui to 'f.'.e rheost2.t ]~ey is tr.en • 
or;er:,ited, 3nd the current tl~rcugr. the t1•3nsmitter v.9.ried b;v adjm.-;Ung the 
rreost3t. 

J COJN COLL~C'r .AND RE'JI'T'N ... PRWARY J,.}1D TT'.:n'i'I.:.FY 

36a To test fre operat:.cin cf t'he coin b::,xes en tte subs~::::-iher's line11 
the C'C or G?. ke;y is o-peratecl,, Th~ C..J:E'!rstL:m of tr,6 CC ccin co11ect ke;y oper3.tes 
tte D a:nd. cc re1a;ys. ~h·a op8rs. 1:1on of trese 1·olay~ connoct 110 volt positive 
direct current to ti-e th, ~iGe of ~r.e te::: t cir-cui t tr.:ro'.lr.:h t:-,e mi11isttme ter 
·vi:tding of t~,e volt--T,!11!~:.rr-1te1-. l'Jhon l:he 1,cy is re~t0rel? t!.e relays re:!:eass. 
'I:-ie OJ:Cr'3 tion of the coin re ci.:rn kejl "CR'' o~er:.:i tes the CR O"'ld rm rola:9s con~eci­
ing n.e 110 volts negati"'rc diract c'l.:!rrent to ir.e ti·'.) dd0 of fr.e test cir-ouit 
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through tte millismrr;eter windt:ng of the volt-rr::i.lli3rrmeter. The curre"!",t 
ti-.rough the co:\n colle.:.:toi· rr.ay be regul~ted b;y operating the spect&.1 rheosta'c 
ltej 1 sr.:i then ::i.~1justi.ng fhe rhsosta t,, In any c..;1se r1te-:1 a uoin bl deposited in 
3, c-o}r, ·oor. o'f ~ -pre-payrr,ent Ene to w"hich the :prirr:<?..r;y test circuit i.!3 conr.ected~ 
the deflE-ction of the volt.,mi.llismrr.eter needle i~,dicates vib..'lt dis:r;o::iition hs:i 
been made of the co'5.n. 

APPLI.OATim~ OL'T-FE POW13R - S~001'1'DARY TEST CI.P.QUIJ'_Q~LY 

37, If ttere i::i a cross of &Ufficie~1tly }ow resist.:;1~ce C"1 s .ll!"le to ,,i:i.cri 
t'he seco~,dary test circuit is c◊ri:r.e-:;ted the SS rela~ opeJ:ates 9 connect.in~ .the 
winding of the A i'elay :i.cross the sGcQndsr~ test circ•ui t Sl,)por-vl so:r.y lsm:9; 
o.perati.:::ig the relay to g:r,rnnd c:n t~e srmsture ,of the srrc rel~;y :pre·,enting .P:e 
lamp from Hgntbg. !!;'hen t°r;e 'z·.ow1er ke;y R 1s operated, 3. circuit is ~1O:.1ed 
from ground on the B. ke~, C orusn of tre 2CO-R s&lector, rrBks co~tact cf t~e A 
relsy, a second coY-,tact of the· F ke:y~ to 1).s.ttery t),rough the ·,rindbg of tr:e 
F-1 rel3.y, ;-1:;icr,· operates. Tr.e ►1 rei.s.y cpera.ted, (a,) locks to grmme. or. i' ts 
arrr:ature under ccnnt:'.'o'J of tre F -ke:v9 • a~d uonnectri t!ie v,indi!lg of the F--2 .1·elay, 
to the 'brea1'. contact of i:.;,e 1t rcl:i!y, ("o) (~'.:l.oses 2.. c:.rct,i t fr,Jm tr.e ho•.v1er 
sovrce, bre·sk cor.tact of the 'H-2 :r·elss, mal;:e contact of tr.e 11"'1 relajl, pre'3k 
contsc t of U.e <3B•2 rehy, pr-J.msJ'.'Ji •vt!).ding- of tr::e 49 .. ! r'3pea ting coil, bacl, 
to tte 1:o·Nl~r source, a,:d {c) ·c1oues a ci~~-~Jit from grou'!1d tr,r0usr. .tr,e 149 
interrupter, bresk coTibct of tte S:R-:2 relay, S brush a::-id r.orrr,a1.cor.t3.ct .of 
the 200-R sele~tcr, to bstter9 tn:rougb lr,e wind"i~,g 0f t:'1e selector msgnet 
which operates, rr.ovL,g tr,e !'.lelect-cr to t::e of::-norm::i.1. With tte selec tcr'' 
imi tel:_ in its o±'f•norrr.il1 po.:.;i_tiqn, 3 circul t is. 010:;ed frJm ground tl:.rougt· fre 
149 interrupter, break coritac-t of t'ho SB.-2 relsy, S bruifr. of U-,e selector, cff­
r:orrnal co·-ibct of the &Gle-:ito~, to bstter;y t!:'.rtug'i': t:·;e winding of tte ute:ppil,g 
msgne t, v,Uch o;ierates and titer~ tte bxuah s.sse.rr,1)1~ to trie :next termi.nsl. ~te. 
o:i;ers.tion of tr,e interrupter cond.nues to step the selector tr.rough one 
revolution • . 

38, The c brush of the selec t,n,- i.n t1;e off ... rorr-al position cor.nec ts 
section A-B of tt.e S3co:1d3:-:y cir0'lji t cf foe_ 49•A re:peating co::.l in 5er,:i.es 
with the 5-6 snd 1•2 windiilgs of the 25-A ~epeatir.g coil of t:,e sec.m1dsr:y test 
circuit, csu sing a. mir.imi;;~r, r,0v1l er tone to ·0e i.~1duced through to the li.Y-.e under 
test. As the selector switch .:1.dvances, s.d.di tion:il seetions of t'r,e secand3ry 
of the 49--A repea Un~ co.i·'l a!'e added to the circuit tin ti 1 tre tr3ximum howler 
tone ts reached, st a rs.if rev~1~tion of the selectoro "At tte next st0p of 
the selector, the to:,e 1.!cl ag~.in r.ec:·-,ced· lo s. tr;inir.,um and.is .b·uil t u~ t-:i a 
msxirr,um at the ·step previous to the rctu~·n to norm31. ;,_t ~;;is ·()nin t, :i circ 1)i t 
is closed from gro,md o.r. the SR b~us'h of t"M selector, brea,~ c011tact,-of ti1e 
SR-1 rela;y, to batter~ t::rcr~1gh the -~•i.nding of tr;e SR rel3_;y, ,;frdch OFers.tes~ 
T'he S'R .and '3R•1 rels;ys lock to gr .. m:nd c:;1 ti-,e ;r:sl:e c01, tact of tr.e H-1 re1s,, 
when the SR arm of the stJlecfor swib1, leaves the last·.cc,ntacto 'I•be SR"'l relay 
opersted, cio&es h1 part .3. c~.rnuit f'rom bat~ery tr.rough t~a 1,;bding of tr.e 
SR:-2 relay, make· contsots of t:-,e SR•l re:!.3.~, b ·ti,e last contact of tr.e S"R arc. 

39. The sel ec to::- moves tjrcu,'?:b 't:,e seccYid revclu..t-i 0::1 in tr,e sal"'le rr,sn~-.er 
as it does -througr. the fi•:rs;;., 'but w'he::i. tte SR arrn re3c!:es t:;e hst terrrii~1!3.l, 3. 

circuit is clo$ed f:;:-or1: g:e,'Jund on tr-e ~m :::.r-rn~ ls.!;t conts.,ct of the SB src, mate 
cont3ct of tr;e SI1-l ·r0}a:1, t:, l;>atter;y ti':ro1-,gr, tr:e wi.::1c.i:1g o.f Le SB-2 reJ.a;y 
w::ic:-: or...e:o:ites. !Pl-:e ~::-2 reb;y ore:rated, ore~·s t'r:e ci.--r•c11.1t tJ-,rou.~r. tr,e ste,:,::,iir.g 
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msgnet, stopping tte inte:-:-rupte:l'.'o ?te SR-2 relay oper:itcd, slgo Jccl-:s to 
grot~:;d O:!1 the 2rrr,stiJre of tr.e H-1 re13:Y :n:d opens tr:e circuit t':'•rougt the prirr'3r] 
windh-.gs cf the 49-A repesti.ng coil, dlsconnecttr.g t:-:e towler tone, 'Io re-pest 
the oper::i.hon, tr.ell' ke;y nmst be sg::i.in operated, Q"?;e?:ir.g U-:e ci~·.:rnit in v1:'lich 
the F-1 rels~ is locked 9 rele~si::-g the relsyo ~n~ H-1 relsv re'.i.e3sed 9 relesse~ 
the SR, SR-1 snd SR-2 1."elsys restoring the circt1j t to no::-rral. 

40. Should the plug be rerr.oved f1·om t:-:e li:::e ,gt any tirr,e vrh'ile tr.e :-:owlP-r 
is being applied, the SS relay :;:-elea~".ls9 relessing the A relay. Tr.e A rel~~ 
reles!led, clo::ies .'.l c:ir0ui t f.1.•om ~r.:.,unu un the srmsture of tr:e H~l relzy, to 
bat ter;y through t:--.e ,.,,t11di ng of t:-:e R..,2 re la;y w:-;ici: c,pers tc s. 'fr:e 1; ... 2 re}s;y 
ope rs ted locks to gr;;u'!1d on t:-ie srr::3. ture cf the H-1 rels:y 1:mo.el." c·od-rul of ::r:e 
H key a."ld opens s ci1·cuit to tJ-:e primsr;y of tr.e 49 .. A re:pes ti::1g ccil. di~­
connec ting t:-.e r.owler tone f"r.'vm fre line. T'ne "r~oY1ler tc!1e -,~Till r.ot be re­
connected even thougr, tl'.e line sg3in becorres ere s!!ed ~11d C-.e SS and A rel ~s 
re•opers te. 

41. T'r.e selector corr,pletcs its t-ro-t'evolut:i.c~,s snd returns to norrr3J 3S 

descrihed above. Wten tre F key is re3tored tc nc::-!Ti3l, tr.e F~l, F-2 srd SR, 
SR.•l 3-:-!d S~-2 rels:ys reles5e. S:.ould t~e 'R' ke~ 'be relessed s. t 3"t:'.''3 time 11efo::-e 
tne selector r:as ccmpletcd its second revo1ut5.on~ tr.e li--1 rel~;y releasos, 
closi:ig !l cjrcuit from gr·ouna. on its art:13.ture, 1:rir brus:: of t':':e select0r, to 
b.3.ttery frrough t~e "ri:-:d.1::;~ of tr.e steppbg msg-:::et restori~g tl".e ::r.7l tcr. to 
r.orr.:~1. T~e F.-1 rels~ relessed, slso O'!)e!:S 3 circuit t:--rougr, t:~e _prim3ry 
r1i:1di!'lg of l:',e 4CJ-.A repe3.ti~g coil dis:::on:r.ecti::-.g ti:e 1,O\7ler tc-:-,e, i-1itr t1,e 
1l Jr.oy re-ope:rsted irr,medj_steJ;y, tne r.o·;.;ler '.'Jill not be :i:i:;plied on:n the B!;,­
bru~h r.::;.u caused t:.e :.elector t0 ::-eturc. to ~o'!:'msl ::is ti,.e circv:i t in which t!-.c 
F-1 r~J3y operstes js O:9...:ned st t:-;e C b::-us:-, of t:-.e ~el3ctor. T--;1s S!:lsures s 
gr3.du:i ted o.:9pl ica ho,~ t'J t~e r.0V1l0r tor.e. 

42. The howler can be s.pl)lied o:::l;y by me3.:,s of tr,e seco::-.d3r-ji test cord 
!ls t::e opera tic~ of t-:e ,,.cw1er ke;y l ~) disconnects the :_:irin;1rj 1 s!1d ;;ecor.dsry 
test cords from the r.owlsr circuit. 

43. ~r.e key rr,3rked Y. is used to intarchar.ge the uri~~r;y snd ~eco~dar~ 
te!lt coros \7ith resJ:ect tc t'!"e p1·i!:!Sry ·_,rnd secondsry testing circuits. 'Clhen 
t"r.e key is ir: tne normsl posi tio:i, tr:e p?'irr::ary test cord is co:n::1ec tea. to t::e 
pritrJ3ry testing c:i.r.cui. t and the secor:dsry cord is co~nected to t".e secondsry 
test circuit. The operation cf t~e ke~ mskes it possible to ~~ply sll pri~~r;y 
a~tl secondary tests excerpt t1~e trird wire tes-t ove?' t'!-e !leco:-.dsry cord, snd 
all seccnds.ry tes.ts except t':':e howler test, c,ver tt.e :iritri3.T!' cord. 
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Armature gap .013 11 to .01~". 
r.cn tact .gs-p .003 11 • to ~004". 

TeB t .010 ~mp. Test .009 amp. 
Beadj .. 0098 smp. Readj. ~0092 am~. 

Test 
Re3dj. 

MEC'fOOH CAL RE.QrJBfil~ 'IS 

·AI'T!'iature gs:p .018 11 to .,021". 
Ccn b.c t gsp .004 11 to .005 11 • . 

The !'e t:?.-ac tile spx·i.ng ten st on g~all b9 sdju s ted 
b:y bend! ng the s ts ti on3.ry 1 ug o~ U:e re.ls.y t:rarne 
a~d :1c t by bendi!1_g the lug 0:1 trc 3.rn:.3.ture. In 
ooking the adju s trr,en t tr.e s ta tio'!1.3r~, h1g dr.3Jl not 
be bent to sn angle greater t~sn 45 degree~ _from 
the 

.0152 

.0148 

verti~al. 

smpo 
smp. 

E:'.:.EC'r.RICAL :RmJJ~;} J<~"ElT _'!2 

Te:.1t .0138 smp. 
Readj. .0142 3.m~. 

Arm3, tu::-e g3p .018" to .021 11 

con tsc t gs:?;> .004 11 to .005". 
T}'le ret:rsctile wpri,,g tendo,1 i:•·all he sdju:Jted 
b~ bending the stationary lug 0:1 t~·,e reby frslJ?e 
snd not hv_be::._gi!'l~· the lug o::. tr.e ::,.rn'.s.ti.;re. In 
;1i9.ki'!1.g n·,e ad,justrrent U'3 stsUon:iry lug shsll not 
be oe~ t to an angle 5re3. ter rr.an 45 degrees from 
the irerticsl. 

Test 00122 am~. 
Readj •• 0118 ampo 

ELEC T.RICAL_RE~I'R~~T'fS 

Te~t .0108 amp. 
Rsadj •• 0112 amp. 
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Bl 
( FS 
SS) 

:899 
(SR) 

B147 
(ror 
SCI) 

E23 
(R-2) 

E62 
(CR•CC) 
(BT) 

~62 
( D) 

E64 
{A) 

El93 
(P'IC) 
(SW) 

••• ·-CIRCUIT REQ.UIREJIOOTT3 

_ MECK\NICAL R~UIR~MEN'IS 

A:rm;,i. t:cre gap-· .018" to .021 11 o 

• Cop ta~ t g3.:p .ooi~, •. to .00511. 
The retr:,.ctile sp:i:-ing tension s1,s11 be sdjusted 
b;y bending: thE;i ~b ~io~sry, lug o!l the rel3~ fran;e 
sna.· !10 l_~ beD~i 11a 'tiie iug on tte armature. In 
m~kjng the adjustrr.ent the st.s.Uonar;y lug s.hs~l not 
be bant to an·ar.g1e gr.eater t~s~ 45 deg~ees f~om the 
ve r ti c-S.;J. • 

OPERATE 

Test .0152_alTJJ).o· . .. 
Resdj •• 011s.amp. 

0 . , '1~ ~.t .,01_3B . .'.:lp-lP. 

kfter a $0.3k of-
appro:1~~ma te-J,~ .• 3 -smp._ .- . , 

·,· .. rest. .02J, ,amp. -; 1 

Re~dj •• 015 an:p. 

Test .0020 s:rr,p ... 
Resdj •• 0010 amp •. 

Re~dj~ !9142 ampe 

Test .028 arrp._"· 
Readj •• 016 amp. 

.. • .: ,:'.];e-st>c011: amp. 
.... •• Rescij Q .012 9-mp. 

Te:; t .049 amp. . 
Read j • , ;042 smp o 

Test ·.063' aTLp~ 
Readj. • .-042 srnp •. 

Te!:! t .064 ampo 
Readj c 0035 stnp. • 

Test .. 096 srnp. 
Resdj o ~069 arr.po· . . ,: . ' .. 

T0sti ,0;30 .~mp. 
• R.eadj " .q3g ~mp.c . . ' 

.. ' 

_. Te~t. ~030 amp;. 
Besdj •• 03~. srnp •. 

Test .022 amp. 
:. -R~_so:j.··::•024 amp. 

: .. Test ~038 ar.:.p ... · 
,' Beadj o .040 ._amp •. 

. .. : 

,·, 

REL~SE 

After 3 scsJ~ of 
:::rppro1dmatel;y ,3 smp. 
Test .0037 s.mi,. 
Besdj •• 005 smp. 

Test .0023 smp. 
Re2djo .0025 amp. 

Tei,; t _0002 amp. 
Readj. .0003 amp. . ' . 

... 
, . 
l J -. •. 



~61 
{PD) & 
( SD) 

E367 
( ll) 

:E380 
(SR) 

E396 
(PCO-
SCO) 

E447 
( u-1) 

~539 
( 'J.'-U ) 

E791 
(ADY-1) .. 
Sl037 
( SR-1) 

J E].041 
(SR-2) 

~1054 
( 'I'H) 

Ell34 
(NT) 

lJ- ID309 
(D} 

E200 
(ADV) 

OFERA'l:8 

'l'es t .01 '7 srr;p. 
Readj •• 016 amp. 

Test o0l 7 amp. 
R9adj •• 012 amp. 

Test .025 3tT,p. 
Resdj. .009 amp. 

Test .018 ·amp. 
Readj •• 015 amp. 

Test .034 amp. 
Readj •• 027 amp~ 

Test .016 amp. 
Re3dj. .OJ O amp. 

Test .017 amp. 
~eadj •• 014 ~mp~ 

'fest .021 ::imp. 
Readj •• 016 amp. 

Test .030 arLp. 
Readj •• 020 amp. 

Test .019 ~mp .. 
neadj. .016 smp. 

Test .052 s.rr,p. 
Readj. 0018 amp. 

Test .017 amp~ 
Beadj. ,012 amp. 

Test .022 ar..p. 
Readj. .016 3mp. 

C I:aCI'Itt~.DIR:!l~T T3_ 

Test .010 a.mp, 
'Readj. .011 ar.,p. 

Test .0075 amp. 
. Res~j. 0008 amp. • 

Test .013 arr,p. 
Readj •• 014 amp. 

Te~1t .0055 sml). 
Resdj •. 006 amp. 

Test .cvos 3.rr,p. 

Resdj .• 010 smp. 

Test .0095 amp. 
Readj •• 010 3mp. 

Test ,0095 amp. 
Readj •• 010 smp. 

Te~ t .01 l smp·. 
Readj •• 012 31Iipo 

Test .0070 srr..p. 
Re2.dj. • ·.0074; snrp~ 

Test .0028 amp. 
Readj •• 003 amp, 

{15 P3ges) Page #14. 
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'fest .0005 amp. 
Readj •• 001 a~p. 

'lest .002a 3:ip. 
Readj •• 003 amp. 

Test .0019 amp. 
Readj •• 002 amp. 

Adjust the straig'tt outside spring of f'ie rrake bre2k 
spring com'bin:::.ticn to give tte grestest :po&sible cont~ct 
pressure ag:i.i~st the bent outside spri~g. 



(15 p3ges) p3ge :!f:15.­
Is!}ue 1 - B'P.-501002 • 
~~3.'S 26, 1 921 • 

E1520 
( $.':r:t •. 

Test .030 amp. 
Readj. .023 :amp. 

Outer 7Tdg. Test .040 smp? 
500 or:ms 

12521 
·sounder 

TeBt o014t smp. 
:~e;1.dj. 0015 srrip. 

MECFANICAL REOUI HEftfJ:!N 'IS 

The -air gap .be tween t.te. 3rms lure' ~'!ld 
cores, with the leve·r ciov6, ·::;':".-311 be 
,005 11 minimum. 

~Che sounder s'ts.11 be adjus.ted to operate 
on .050 srnp. and to release on open 
circuit, ~fter operati~g on approximately 
oZ.50 _3l)'lp, 

.. 

. ~ . . . .. 
CH K 'D • .,._ R.,\l? •• :cw.p •• ~G.--ASP-JO. 

9 .. 2,-22. 
APPP.OV~D .. ·c. L. :=>LUYT-!5l,· G.M.I. 
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