
western. Electric co., Incorpor0-ted;, 
Engineering Department, 

Nen York. 

ivlETHOD OF OPlLR.ATION' 
S CITTMll.TI C FOR 

( l Pnge) P~ge·#lo 
Appendix 4. 
Issue 1 - BT-501O02, 
Deo~mber 1, 1922. 

Sender Reeording Key lllld Testing Cord Cireui t - r..oov.1 Test J)?,sk - Full MeehahioA.l 
Power Driven System. 

'?his Appendix was prepared from Issue 21 of T-501002. 

The requirements for E200 rela~, shnll be oi:,mged to rend n.s follo~~·s:-

E200 
(ADV) 

OPERATE --
.A:rm-1-tu~e travel • 03 5'' 
Con·tact pressur0 20 grnms • 
Readj. .016 amp. 
Test .023 amp. 

NO 1'1-0P.BR.1 TB --- RBT~"!!:ASE ---

ENG.-TPI-VL. 
12-6--22. 

CHK' D.-CAI,...CWP .£~PROVED - J. t. , row. G.M. r ... 
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"-:-:3te:::-r: ::?1ectrtc :X; G., I:-.co:)'.'pOrS-ter.i~ 
Er:gL~ee ring :)ep tc,, 

Nev,.• Yor:Jr. 

{ 1 Page ) Fac;o ;'.tl fl 

.LP~:Jend j_ x 1~0 ~ 1 • 
I S~5ll0 1 - B ri:'""501002 ~ 
Nover:iber 26, 1921. 

}f.1~ TP 01) er? C P~"R.A 'ri ON 
Sc1,em3. ti.c For Sender ·necordi.ng Kay and ~r.esting Cord Circuit - Loc3.l Test Desk. -
Ful 1 Me0ha~, i. c:-:il Power D:r1. •reT1 Sys te :r, °' 

Ps.::::e 10, F3-ragrs.phs 42 3,nd 43 sr.ould be c:nnged to read a~ fo11ows: 

4,2. T~;e how}e!" c3,n be ap~rI ied C!1l3 by rr,ea:-::s c :t' t he seco!-;d,;1r,y te ~1t cord 
.s,g H.e o-pe:ration of U-ie t ov,ler 1,:-.ey (H) disconnects t:---!e p:rim::iry te ~d cord from 
tJ:e l}OW} er C ircuj_ t. 

,:J:.3. Tr,e key ms.rh.ed "X" is used to i.n terctar:ge the pri.mar;y 3nd "econdar;y 
ted cord8 v1}t1'; :respect · to Uie prtmar;y and seconchrJ' testing ci.rcui.tso W1'ien 
tne ~:ey is in tte :norms.1 position, fre primary te~t cord is cor:ne0t.ed to t he 
prirr3ry testing circuit and the secondary cord is connected to t te secondary 
testi.ng circui.t. The o·pers.ti.on cf the ke;y m2ke~ :i.t posdble to s.~r,1y all 
Trjmary tests over the second~ry cord, and all secondary tests e~cept the 
r10\1ler, eyer tr:e "'9rim3.ry cord o 

EITG.--CHMcC-BH ~ 
9 ... 25..,22. 

CHF 9 D .--CAL-CWP e .APPROVED - C. L. SLUYTER, G.M.L. 
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Western Electrtc Ceo., Incorr,ors.ted, 
~gineeri:r:g Dept .. !i 

{ 2 p,:, p:o <:>) 1:)c:, ,'.:rP . !':} 
·. . ...... .._-,\_.,::,: · . .,;.. ..._:.....,";".)._.,,, I i • 

_;:'IJSr.d i. X .• 2 Ci 

New York,, 

IJfE 7Ff0 D 0:F' 0 PERA TI ON 
SCHIJ't4. TI G 

I srnue 1 - BT-,501002 ~ 
.ApT,endix Jan~ 2 '7 11 . 1922. 
Februar~ 1, 19220 

se~cde~~ BecordJ:;:g Ke:y ::.r;(J ~-1es'U.11g Cord c:h:•cu5. t ""' Local T8st Desk - Fu11 
Me c 1"3a11 i c3,l Fovver Drt veri S ;y s t2m"' 

p,1,ge 5, par3,grapr1 17, line 6 s}nJ.l be c~1anged· to res.d as foJ.lov,[~: 

~-
1he ADV-1 rel3.;y operated~ locks to batter:::; on cam L 3-nd clc'JG~J a circuj t 

frcm hat tery Hirorgh t·re 149 :in te:cr-upter OFT. plJ.o t L1mJ? to gror"",d through Fie 
Inner con ts.ct of cc1m D 3,:-:d a.Jso opens lr;e ftind.3,,rnentaJ. circuit · U: 1-::eeJJ U-1e 
ir.comi:r.g from re turring tc r:orrr{ll a 

Pages 11 a11d 12 • 

208-B 
fl '-9'} 

208-G 
{ 0-9} 

(s) Arm3,h.:rre F~a-p c015 1: 4- ~00211 

{b) Co~.-~. t<::: r: t "'a-,J- · - ·n·i,-1 ,.., - .;...00-11 n rnov ccrt 11 
" • '-'Y'-" - C -~ ..I ......... ;,;;,I ~ -:!: ~ l ...;_y~~l. ~ 1:) .. -

(c) ?he ~etractile spring tension ~hall be adjusted by bending the 

stati.on:.1:ry J.ug 0:1 .?~-~i:~13.~ f _r~~~~3 
6

~Y'::~=~;0~
1

-i,:~Jc•bo_1t\~j_::: :
1
,he :,u r~S.-.0~1 

t'he Sri.113, tu1•e;, . In li !.:J,l.\. !, . .1.;t5 t, ie 3.0.J ~l .:., dTvl t l, ~ } . t;; , ) t:::L l O ......... r ~ 1 Ur-:- ~ r;3,.,.1 
not be bent to ::1;~1 . ang}e g~reater t1~,s,n 45 degrees f ·rom fr,e verticalo 

Special req_u:lretr1en ts 
Re::1dj o .015 amp~ 
Tes t • 0 J. 6 amp " 
w.c ,,c. ,058 a:arp~ . 

to :i.nst1r2 f3.st oper.'.lt:1.0no 
Read,j I) .,014 ampf> 
Test ,013 am1)1i 

(a} Armature g3,}? - e015" ±,, Q002it 
(b) Contact gap - mi:::1-~ ,;00111

i m3.x* 000?" 
(c) The ret~sctile sprin~ tension shall be adjusted by bending the 

s ta tion:.:u·y }ug on tl-JG :reiay -frarre 3.lid not }?.:y_}?~_r,g_t:g ~l-:ie lug on 
the armaturAe In making ttis adjustrre~t the stationary lug s~all 
not 'be bent to 3.-r, ang'le greater -~h3.n 45 degrees from the vertica1Q 

Specta1 requ:i rerr:en ts 
Bead,j" "015 2.mpe 
'Test ~016 ampc 
'N .. r, .. . ~. ,.1?5 s.mpe 
Ho 1 d W. r, ,, C • • 0 5 8 ?.:mp " 

to in Sll re f2.s t o-per-3. ~ j on o 

TieadJ o "014- 3.rr,p~ 
'rest c-013 ,g,mpQ 

\ 
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(2 p3,ges) Page #2. 
Ap:pendtx 2. · 
Issue 1 ~ BT~501002.
Apr,endi.x9 Jin. 17, 1922. 
Fe~Jruar~, 1, 1922. 

(a) .Arm3,tu:re gap - !)015" .±. 11~02" 
(b) -eontaot G3.p -,.;. friin. "004° -rriax ... 007''. 
(c) Tr1e retractile spri.ng tenr1ion sh9.11 be adjuded by ·bendlt1g' the 

stat1.onar;y lug on tiie relay fr3,rr:e anc1 not b~v bendir:2: .tr:e lug oor1 
. the s.rm3, ture. In 1YJaki. ng t}1i s .3.c1ju ~~ trr!8!~ (15;-:- s ts tibn3.ry lug~-s 1;31J. 
not be be'!": t to 3,n ~ne:1 e gre::1 ter th:ln 45 degree~ from the ver ttcal. 

ELECTRICAT, RSQQIR~TSVTS 

Special requirements to insure fa s t operation 
Readj. ~015 amp~ F.eadj •• 014 amp. 
Test ,016 ' 3.rr,p~ Test · .013 amp. 
w.r, .n • • 058 amp() 

The :S194 
requi.rerne11 ts._ 

h3,rj been replsced b~ the E1133 rel a-y ·u:'lt ci·: 

RELEASE ,.· 

RSJ,~~l?L 
· •. 

E1133 S:r;ecia.1 r.equir2me!.".!ts to rnee t ~ro1d ci rc1-1i t C C~:d j t'i on::,~ 
.. 

(PT'C) Re3dj. ~093 smp., ReadJ. · .061 an-:p. Res.dj. .072 :::mpt) 
( STC} Test .106 amp~ . Te.st "058 srrip. Test f,023 3!1i'p, 

w.c.c. ,119 a.mp" w.c-... c. .023 3mp" w .. c .c. .094 3trip, 

Tte E791 rias been replaced by , t'r,e sio·is re}3y -,-;r.;icr,; 'j-;33 the follO'\iVing 

re:-:~ul rmricn ts. 

E1076 R.eadj. 
(ADV-1) Ti:-st 

w.c .c. 

IDTG o -,JLS-KX • 
9-25~22,, 

t0:,8 
• 019 
~020 

ampo Readj, "010 3X.'.i!)• 

·smpo·· ,Test . .0095 amp. 
a.mp. 

CHK'D ~-'.VAL-CYJP. APPROVED - 11. L. $LUYT:IB, G.M.L .. 

I 
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Wes tern Elec trj.c Cc o 9 Incorr,sra tc➔ d 11 

E:ngineerL1g Depa;~ tmen t 9 

· New Yorl>:: o 

M?~THOD OP OPE.RATION 
8 CJEE'Mi. TI C 

( 1 Page ) Page }1 o 

i:.pre:1d:ix 3 s 
Issue 1 - BT-501002, 
~nn1.e 6 9 J. 922 e 

Sei:der RecorcU.ng Eoy -'.:_;,:nd 1'ErnUng c:n-d Circuit , .. , :cecal Test De J k -~ Fu11 
Mectanical Driven System, 

In ~osition 11 a circuit is closed from battery thrcush tte line 
relay i~ the i.r.cord .ng selector over t:-!e rlng of t~e cord, 1tx:r ke;y :norrral the 
prr,r,, Sao, NT, anc1_ ADY rels.ys r,orm3_J t11rc1ugr. fr:0 wtnc1ing of H:e A1)V relay~_ th3 
PD ·rela~7 orerated, cam E, to grclrnc.l 011 cam D O}J8r3-U1~fl' the ADJ' re1a310 

CBK~D o--.ASP»•C1.VP' o A?FROVED - C. l. SL1.1YTER, GcM~L. 
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Nev1 York .. 

Iv1E TBDD G:J O:PE:RA TIQ),T 

8 (;t(D.Vi.A I1I C . F'()R. 

( 15 ~ge s) ? _2,z2 °:f J ~ 
I~~ ~rt-~8 J. ~..,: I~ iI!J· :s,J~l C1!~2 0 

1921 0 

Sender Recording Ke31 And Tes~ing ;;ord c3Lr-c:.1J.i 't ,... Local Test De.s:k; 
Pcv1er Dri."'Jen Sys temo 

.i ,. 
1Lhi.f1 -c5.:1•cu i: 'i.s t130d :.:it t:~;e J.o c~l test desk Ln a fu11 mech3.r.:i.ca1 offico 

-"_' ,J-::': set tin~ 1)1'.) Co.r,-i::.c f jor ~ ~-.:) 0 -t'.(l ipd- --j,"\,()' l'"il'JY)C-C .... Jbe .... 's }j·,"le c• It 'is de !:d._gned 
:o ··01<;·:~~a t~ in -~ffcn~~tj .~·r. ~;it;: 3. ~-~~-6(;;;;-·;·;c;;,i;g ~ -~e ~/t .~ml ~~ t;; o 'f'1':e connec uo~1 
to t'te selector ts rr·.3.de h :y rr,p9.v. <'(1)f' ~<'.H• ;". 1hre~ wr.:Jc11 tG-rmjn0te ]1"1 j:.:,clrn 3t the 
1ocs1 ,te$t desk .. · ff:Ye spE~t-;1 ,;·;o~~-:- ~.~;..,~e1~~ t;r h~s, scc~~i~~ to a~; fhfa1 w:-;1cn 
rn3y select rr. 6 suhscr;be .. ;_, ~B 1:~,..; n. · --

... ~ -_ '-' ·· ~ J.. -'-- ~ ..-- ~'- .t lc-:; o 

2. It ms.y be 3.1~!"2mged. for tosUng both ·rr:3.ri'L1:1J. 2.nd r:r1ech~rni'c:11 15.ne~1, or 
m3:,u:11 o_r rr:ecr,s.nical 1j.~es on::yo Tlvs cir-evi t h3.s t!~;ree cc,rds, a . -pr·Jm3r;y 3.:nd 
9. eco::.1clarv test co~d Jr:d a ;JC'J1 ,:n°r · 1.~!(';.r la, .; if.'1·:o 'Y'lrir,•, c.:,-,,. \i te c~ t co·/•d .; S 'r.'r?)')(♦ i-nc::-}Jv' c. . . ·"-• ~....... ....... .. ... .., ..... ,.4v .• t:·' .,. -~~·'- V '.>.(, -.1.. ,. .,!i. .i:-1· · ........ , ___ _,1...,.\ ·c; 

·_,~ed in making the ror:U.r:e _ te~:ts 1 sue,h s,6 te!.1ts fo:~ ground 9 foreign b3,ttery, 
t'9:::dsta:nce., balli~tic, transrr5ss:i.c n~, breal-r.a.o··v!! ti.nd tests r ·8quir:lng the use cf 
~ ' , r.o t~r,..e,::,t t ·'n ·. b ··., r"' ·. .. 1 ' ·+ 1. . . . · 1-. ".t:' . 1 • ... ~:.., ,'~" .~ s o .. e .. r1q,geo j.ne :J_eccna:a::~ . .:e~L, cqrt. :;._g :pr1nc 1f8. J. "J urwn iOr, 1Ki..tc.ng 
t hose te_sts v1:-J.cn do :r.ot j_nvi):J:tre the us_e of the volt,,,•.dlmiJiiSter ar:d V(r~e~g,bto:ne . 
1-,~·:i c1 ge 2~.d ii _arr3nge d . fc:r rnaci1ine 11.ing,5.ng~ t1·;e_ tow1er-; dta1 test and Hou:nder ~ 
P-;y r::e :ms cf a ke,, t:·;e_ pr1.m3..ry ~nd sec.:>:nd?.:r,:y test ch--~ults ::tre i:nter_,,,:;c1"J~.:mgeable 
with respect to tr1eir cvrit n o ·, · 

3o Tr~e sender .eqt1l;rmeni: :ls cor:-,mo11 to both t'rie · :91•:i.1r:3,:ty snd uecOndary test 
cJrd G of the b:~s t ,desk 8J1.d :i $ . no:~m:-111~, con~8c t ed to lJ9 t11-;: Vvh3n e1 t}1er 0f Fie 
i:wc ter:t -cords is ·us.ea~ t118 senCt8r is aute.)-ms,tica).l;y d i.soo.r.r:ected from th·e cthertt 
Shc::i J.d both 1.Jrim;:ir;y and soco·nd3J'.\Y . teJ': c~rds be connected t0 tr:,e J.ncvmlng test 
-5eiec'ttY~• bef,pre the sta.x·t . koy :Ls. ~;.el';,=d:ed~ .a-rid _tr:e s0nder ~:V-'i te~, is Cff 'norms1~ 
tr;e p:r'irna.x-:7 . teii t . cord 2x~ tom2. ::.Jo;;-:.1 l:; t'3 .. 1~8 s JYi.~e00ctehc~J ever t L e sec \,11ds.r:y, T'he 
SG'.nder . ci rcu·i t i ·~ arrangsc'l. -h, mal<e ieJ.ec ·U vns on ei ttcr a "te_s tit or_ '1no tes tn D.':Y si'~ ~ 
de:penc1l!1g on tne selection ")f t'rie sts.:d; 1ceyo 

4◊ ·The sleev:e·s of -tr'.e: test Une~t to t \-: e ·- ~pe.cia:. ·i:::1corning test selector. 
·.vi t11 wtl. c.n . t11e. tost cm:-ds are used~ a~6 no!'r:a1:-!.:;" gr ,::n.mded ttrougr~ a ir;axtrrmn 
:ce ~istance of -1102 ohms~ -- ~Ft:~;.~ ·I'Nf"5.tan:;.0 ff: ~~ed.\1eed t.0 s m9-xirmrr1 ◊f 52 ohms for 
tte rv.r:pose of 9-isc't:arg1!1e-: . n je se~ca--:" sYic. ,:;urn-1.ccti.1-:g t \·J e te$ti.ng ap:nar-atu9 ·wne·n 
sslecti.(m ls . completedo ~Che s1eev<:1 0:f _trszt lines t.:; t he zero o:peratorri toll -~ 
sw:i. tc bboa:rd 3nd- t:rotib1e desk~, aro g::(n,1~c'1c1e d t hroug!1 a ma,"'{:11rnm r=esi stance cf 52 · 
ohmri. The sJ.ee-v-oa of tc;1t 11n8R tc the i:-a:n f:ra..m<::s are grcu:nded t'hl'oug}~ a 
:nsxirr!um resi $b.nce of 39 orxri~~ 

'. ·. i ::t; 
'>:·:·e· 

.-5,. Ti·ie :J1Ug of fr:e r,::-:~.rL,::::q;_ ::.e .st v.n:-J. i$ inser :ed ir. the . j9._ck of a test 
to i::-.-co rr.,1 . .nr.; ter;t sel.e0~Cl"'-; .t he 1'.)!'. Jper m.1.rnBr:.·c:?.~ ke;ys are d0 press.ad9 and 
''S,,f 0 sb:-t·v:ey ts cper::'.ti:Jc."\..:; When : r: e 1/f~.rh3.-l'j7 cest · c 1J:r.d is j:i,ge_-rted b the 
o:::' tte tes t 1~.ne, b3tte1\Y un tho lrc-e9.k ·c.:m t::1ct cf' the PCG rc}3.;y 5.s clc !1e d 
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( 15 Pages) Page H=2 • 
Issue 1 - BT-501002. 
M:::i.y 26, 1921 • 

thrcugr1 t:je :norrna11:y m3do contacts of the 3 WT ko:y, winding of' t:--;e PTC relay, 
to ground throug'ri the sleeve reb,y in the test li.ne ctrcui.t. ~he PTC rel~:Y 

.does not operate :3.t. tM.s_ .tirne, ~owev0r, duo to tte }1ig:-: resisfance · j_:n t he_ 
sleeve of the test Hne~ ·Tt e operaU . .rm of a~y of th9 numerical Jt:e;ys cfo.se!:i a 
circuit from ground F .rougb H1e C:)mm~:m con tac cs of the orer3.ted numer~.ca1 key, ._ 
to batter;; fr;rough Hie wi.ndirg of the TH 1 H 9 T, or U rel3.y., oper::.:.th:g ·any or· all 
relays dependi.:-:g upon v:hic1s riumerJ.c::11 kess are o~cerated., · Tr:e TH

9 
:F(, T

9 
pr U 

re~a~s opera_ted, clo ~te s a circuit f;rorr; b::1.ttcr~ through U:e windLr.g of ·the L ·. __ 
relay in the in~omin_g test selector, ti:r, cf the test lh,e and cord, "brea'k co;n __ t3c-~. 
of the PTC. rel _ay, wi._ncHng of Vrie PGI x·e'lay, c2m J, -bre.'lk co:ntac t oi' t11:e sr,.o _ . , 
reby, oute3:_ ~o:ntact.s of cam :H, _ w:.nding of the s ·TP rela~,, A and B resid3,1;ce·r;,' _ 
to ground o'n fte a:rm3._ture of n ie -O' relay, The FCI reh:y or,erstes·; bu._t ·fre ·l · · 
relay in fhe •incomirig ci.rct1it and fhe 8TP relaj7 do not cnerate ·dve to · tre· ~i.gh · · 
resistance of the wii-:di. .t1g of the PCI relay. ~ 

fL, · Tte PCI relay operated, (a) close ru3. circuit frorh -b3.ttor:y tbroug1', u ,e 
lov1er i.nner :3ndu:py,er . out~r cont3cts of cam L, -windi!ig of n·,e FOO ·relay, in · 
rr;ul tl pl e wi. t'h tr:e A l$mp, m2ke cm~ t:;3-c t of the PCI relay, make contact c·f the 
oper3,ted TH, 1-l, :I\ or D rel~-;y,, m3.ke contact of . the 0 ST1• kes, to·gro~nd ot the 
lo·wer cor.tacts of c:im _c, 1 igh tin~ t~e A lamp and oi')erattng ne Pco rel3.y-, (b) 
close~] 3 cj.rcui t from· bq.. t tery 9 th:!'.ough one wind1~--ig of the ST re1a9 ,- 'whlch 3J. so 
cper3.tes _ to f'rie same grm..111d 0::.1 cam c. The ·PCO . rela~i operated, · ( a) . Jocks to 
ground on its arm$.turE3 __ 9 ( b) . cU sconnect~: the tip and r:ng of the sccondar"jl test 
cord from fhe se:1der circuit,' ( this feature i8 provj_ded. so t-hat if H:e ·plugs -.of .: 
both primary 2nd secondary test cords are inserted in the jscks cf test li~es 
before t)je S'T 1tey ls operated, and the sende:t" switch has moved ~ff r.orm3.l ·, tr:e 
prtrn.a:ry test cord only i.s ccnnec ted fo U1e . sender,} ( ~) discon~ec ts .ground· from · 
:m· arnia tu.re ()f the · Seo rel 3.y_. (d) opens the cl 'l"Ctd. t from b3 t tery : tr1rougn t'!-1e · 
winding of the PTC reh..y~ and (e) ._closes a ctrcutt f:rom- b2tter;y tnrougb t~e . 
wi11ding of the PD re.lay, whlch ,cper3tes in . foe s1ee"."e ci rcu:i. t. The Pu relay -
cpers. ted., prevents tr:e operation .cf the D re1a;} 0 the funcUon of- w:-:j_ch is_ 
described under "CW3P.F'LOW0

" · 

7. T11e ST relay operatec!~ adv:J..nco ir t'rie· ~vit"tc1-: to posjtio:n 2., in .position 
2, a. ci.rcuj_t ls clo,sed from b3ttcr;y tri::ough tte con.tact of the 1~9 t:·,n:ie interrupter, 

- make con_tac t o·f fo·e ST 1·elss ~md ~end(➔:,.~ pHo Ll.s.mp to grotind on 010 lowpr -inner :. 
contact of cam ·E, csasing t1·,e lamp :to fJ.asJ~'" In posiHon 2 C"1e wi~:di:ng-. of tte 
FCI rela:y i $ s·nor t ct r~u i ted tr;rough t·r,e outer con tac ts of cam J rele3.dng _ t}'1e . 
:FCI reb.y ') · ifne PCI re1 a;y released, reduces tr;e resistance of t-he fu~darrental 
circut t nt1.ffici_ently to operate the L !'el3;y in tte incoming selector and . tr;e -· 
s tep~plng relay il~ the sender ci.rou:t t. 

I1'TCOMIN~ .B'RUS'H SBLF.CTIOW 

a. Assumj_ng t}1ous9.nds lz:ejl 6 to be opGrated, fou1'." im_r.ulses. will be requj_red · 
to S3 tisfy the se:nder, therefO?'e - the :pu1s1ng pa th is clo:.rnd to n je 3 -cou:n ting 
:ela:Y1·. Trd.s ctrct1i t is traced frcm b.:1·:te1·y thrcug!1 the wincU:ng of tte 3 count
~-ng relay 9 bresk ccntsct of tbe 3 11 :-i.~ela;J,, Je3d 3, ccntsct of the trousandgkey 
6 1 upper outer a:1d iower inner contacts of csm ~, make contact of the STP :rela;y, 
to g~ound on the icwer outer contact of cam E, -o:perating t1'1e 3 c(?unti.r~g reJa:Y 0 

JJt1:ri::.1g brush seiecOon in~ermittent ground is ,~onnectea tc- - tr·e tin stde of the 
t 1 ·th f .... -,.. A t t · t"'e .,.._.-!".CC. ml·.:1-"',:.-. ;electorcircui.t, fund::lrren 3 circu1 y me3r.s c ~ne cDmrra . 3 er 1n ,; - _. 
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a1 tern::1tel;y sr:ort, .. ci.rc'Lli ting the S '.-:P :te1:::<y tt(J.J rcle2.sL·: f:' i. t 2.1"..d pe:"'!!,i tt :bg 
tts r0-0per-~ti.on. w:"1en tre STP re:::.sy releases;; fre [fr:ort cir(;t, 1.t a:cound t·re 
•..• • .,,., r1.; "· f' t~-- ~ r' . · . . 1· . · 1 1 · ·- · . . . . ' ::11 •• ,.~.1.z o... :ie ,..., cou~1t1;1g !"e a;y 1s rerr.'::Jvec a .1.cwr::g 1 t w cperace J.r: t:8:-:'.'Jes 
with f]--2e 3 counting reJ.ay. Th3 3 ffcd 3' cot1~1Li.ng reJ.a;ys J.oG.k tn so:r··ios, to 
0r;J~·, rid on cam D., The 2, 1, 2.nd O sets ,)f cnun t:i.n~ reL1y~ ar-e ~imDa:rl;v 
ope:cated '.h;y tr.e second 9 t'U.rd. 3nd fourth lrnpulses from H:ie j_rwomtng A crnrrnut:.1tc1::-;
~!:r:e C]'.)era tion of t\':,e :rn:miber r' co1,m tir1g ~•el3..y closes a cir~ut t f~om gr:n-111-I 0::1 

its armature, uni.:;er outer cor~t~1ct cf c3m B.1 to b-:1:te:-;y thr,mg;·1 n.ie wLnd.1.~1g of 
t'r.ie Rrnagnet 1 advaT1c1.:::g Ee swit.ct to :pouitlon 3, tr;e A c3,m a<lv~tnetng the ~v,itch 
to :JOsi tion 4. In pq~d t:1.on 4 t'te fu:nd.a~rjenta.l is closed cper3..t:i.ng nie 8'.[P :i:·eI~~;l 
::'or lnoomlng gro_UJl se1ecttcno 

9 .. Assumi~g i,i-qnd1 .. eds 1z:e;y 7 to be o-~)erated 9 two twp1.., lseG ~~.r j11 be required 
to 2:13.t1.:.1f:y t~ie sender :fo-r "i:-1c:c·::cd::-.g gr0vp :Je 1e cti'Jn? t"l':e f ·ir-s t 5. ·:Ji1_.)1.•1~~e op:J_tJ~:l U ::".g 
1 . s0t of counti:'1r.:~ ::--e1a:_vs. The op,3:rs.tLng d .rcu~ t "iB f':i:'O!"D b:J!:tEn•y~ th r ct1gr 1."re 
wjnd1.Y1g bf the 1 cormU.q( re}3:y 9 ·bre:tk eo::-:t~ct of t Ye J. v ect~nhr,g rs:i.ay 11 r-:gtt 
ontel" ccnLct of fr:e 6 thcus::rnd key d,3prossed t co-:"ta. ,:~u~ of fre 'I b1.r:u1J.~1;.~<J.s· ke :y9 

UJ)rer o,.., tet· a11d J.owcr ~.n::1er cor, ta.c-::, s cf 02..rr; "F' q nu:rn G or, L..""i.c ts c:· t ri e S 1.E? ~t'8 1s.y" 
uppe::: ... ot1 ter -~t:-:. b.c t of cs.rti '8 9 to 3r-ound 0n tr.e J_ o .ve"!..' :i.nner coi-:. taG t of C3m D~ 
0J:Je~3.-ti. :,.~g the 1 counting re1a~"!~ Trie Up s:i6.e of tre fnn d.:1rrGr.L:.--1.l ciJ'.'•~t~j_t is 
in torrr:i t tan t1 y s~o:::- t--:!i rcld t ed- "by i.mi;Y.11 ~1,~ s f .t )m t he '.i.r;cOt:";i.ng B cnrrr:riu ta tcr 9 

tr;u;J t :-;e 3 1~? :rs1 ::-~j succ2 ~;dv01y reJ e3ses a.::Jd r0 .. "o:_pe?.~teno T:":lo r0le1s.e_ of tr:e 
J'F? ~eL~y., rm:--,ove8 t r:e shcJ.- t cl:•cu-.1 t fI·cm t:-;e v,dr.:/1.ing cf the l i counting rpJ.~--ty, 
wU.c"L cr,2r::.d.02() ~~\-10 !~c:r0 Gount::ng reJ.ay~·i a~e ~d.lYiDs .. :"."' ilY c·pe:r.:1ted l:; y t.1-':,e second 
:!.rnp:i:se apr ,li.ud to tr;e fun<la1.wnt;1l 0t:-ccu1.t. ~Cbe ,; 11 cnu · r::.~g -~ela:y ,)1ersted, 
a -5.v3.nce s the 0 'V!i tch b p) d U.on 5, t1~ie ca:m A 3,d.v9..n.d. :ng t i--:e ~nvj_ tc 'lJ to -po ~1i Ucn 
6-e As t':'Je swt tcfr; adv3nces frcm -rnsi Uc11 4 all cpers. ted com-; tirg rel3.~S 
!'Oles.se o 

FrEAL BillTSH S:-.JL-SC TI ON 

10'> .In ro~1iUon 6 the fundarr:enbl cir~t~:i.t ts ag2j_ ·:1. 91osed on.er3tingtte 
STP re la:y for fi.n91 b!'ur"'r1 se.t ec Uon (\ Pi.n:::-,1 'brti~_fr:, ~rn 1 ee; t~. 0~1 t 8 ri\::J.de s~.mi13,:r to 
1-nc◊trdng brush select~.:m~ 7Jhcn sufficient lr,pu?~1es !'}?.Ve 1)ee~1 :1ent bac11 to 
sa.ti8fy the sender, th8 O' c?unting re:ay c-per3tes., adv3.r:cing ~-he ;{WUJ:;:1 t') 
posi. tion 7,. tte cam A, ad7anr~ing t·r;e switch to pos·~- ti.on 8v At:J the s~·1Ho:h 183,ves 
rosi Uon 6 all oper'.1 ted c.:)un tir.6 re}3:ys !<ele:.1se. 

11. In :post Uon 8 the fur.d.J.rre::.-:ta.J. c:.rct-: t t is ag:? .. i.n est:i.bhs:-:ed opeT3 ti.r:g 
the S'l:P relay for n .1i 2.1 te :ns selec·Lc11_. 1nna1 tens sele::;ti~n i:1 rn~:1de 5i.rrii'l.'.1r 
to tr.coming brt1s}-3 sc'J.e~t"'.Yt10 The roc;_~.1 :i red cotmti.ng rel3ys ·beh-11-3 oper,'3. t8 d , ti'.e 
fund3,mental circui. t ls orened. .:11:d t'rie svrl cc:, :i.s 3dv-::rnced to post tion 10 :'.:or 
unl ts se1ec ti.on. 

UNI 'TS SELPCTIO:tT 

124> Unit~~ selectio:.-: i s m2de in 3.. r'."J.'.:lnner s1s:il .s r to 5r:ct:mi~;g• 0ru!J}j 

selecttoYl. Impulses frorii fr,e fir.s.l U ccrnrn,.:dstor 30·::.u ~-1t in,:~ P,f":J S"PP r'e1aJ. ~1/hen 
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s·-1ff~ci.e:n t i.mpuL~es ria7e been sent ba61~ to sa U.sfy the seY..der F !e o' relsy opers tes 
advancing the mvi tch to :p,)si. U.o.n 1l o 

DlSCHARG-nm THE S~H1ER 

· 139 In . pud. tion 11 a ct1~ct~i t is do sed from battery thr-ough the 1h:e 
rel°s.y in ti'1e :i.r1C01ii ing Sfi18c t:n·, C .. ,TGr t}rn rh1g of tne cc:td, br ~~ak CCY'. ts.ct:.; of 
t :·Je··P:f:C . .; · sco and NT rel3:y~:, to grc:.rnd ttx•ough tr;e v11. :ndi:1g of P:e ADV rel~;;; 
wMc]-:i cperate,3,, T'rje A7JV r ela y np8:i:•8.b~d-& 1o,:J;-:s t.o bat ,:ery on c<➔m L a I1d closes 
3. d . rcu it i':rom b 3. t te::·:y t r,rougr: tr;e ~.'!"1n0r c:on ta cts of c3.rn L 

9 
c):pcra ting t}ie 

AD'{,,,,']. re1a;y~ The D1Je raUor. of t r: e LfN :i2e2 3.y ciJX)DS th:3 ring of fr,e circuit ttus 
rel:;asirig fr;e line reL1;y i.11 ti"ie incum1.ng~ vfrLlc11 sdvsnces to j_ ts taJld.ng ·pos-J ti.0n .. 
T'he /-:..DV·"l r •;: }3,:y cpe::~9.teci, al s0 1ocizs tu 1'Jatte::'."y c::1 cam 1~ 3.!:d closes a c1.rcd t 
.o . ., , :·,..,, t:r-r"-.,...,u.,,.,A 0'" 1· ·:·('I 0·,.,1-, -~i-- ,.,....n ~ <;:)- 1~ t · b,.,· t~o-,,.• tr ..... ~ ·""' t1- •; · · ct·· .() t"' n a . . ,. l.. ' lsl ,., ... , .• • .• -.., • • . y.J ,-:;i..i.L,_, _1).,,1.., ,, C..::..m ---'!I .) ~ --;1, -.,.,,_;y ..; ,a .1.0Dg,, ,.e ,.11n 1.ng OJ. _, ,e -·~. 
!!u.p.:ne t,. 3dva::1c1.ng t :--,e s·,7:i tch to ~rnsi t}.cn 12 11 the A C3.11i advancing it to Tosi. hon 
18.~ _Ait ~-... ,e !lVvi tc1: DS!s 0~e ... f :t"P"r·,-cr,- .,,r,,:, ~l "'; • .,. .. ,,:-, .,2 ~c 1 7 t•-,e AD7 r 1.:i·1· •Yue; ~e1° 0 l~ r-> 
~ "' - - ._ " . ... _ ' _f~ ..,_ " ....... - .. · -L ... . \ A ;-:,! . t..) '.J '1, · - .,_ v .~ ... ~ .... " .,... ""' ' " '! ... ..., ,._-:::J._t1 - ..1.. ~..,1J - v 

.s.:!·1d a c ~- rct1-:i t is c 1 o ~:e d frcm 'L2 t tery on cam L ., to ground through fre wi:n.c.i..ngs 
f ,_. '\... ~- . 1 •. t - , ' .. ~ . - 1 t d -

0 - l;:LE, Key re~ea.se Y[i3.gne S "v7~Ti c:'1 Ofcr3.ce') re.le3..S1r':.g 3.-l o re.r2 vG keyso Tne -
re1e3.~{e of tne ke_;ys reJ.e3 rrn the u, T, H 3.nd 1.PH X'elays. As tr:e sender swi tc'h 
,.,dv<:>·'\c·~ r., ~,..ow. ~o ~-1· - t1·o·r -s7 . t 1~e, .-.·- .... ,· + t"·. v• - .,., t 1• , ,. •"',~·,...._ -r t i- p0') ~ 0 13.• .•c; = ,;;< • • -.,.::> l.J. l.'.l J:-' ~ .... 1 ~ ,; vlrvl,.l 1. , . ... Ct..1.:'s,, ,ie vv1 .. u.l •• g 0~ yde vl ..1.v. ;}. 1;;) 

cpenec1 ~lt cs.m L, re}e3.sing t110 :c-ela~i• The· FCO rcl::i;y released, releases tte ST 
rel ·,7 4'i'!l"'f'no gm ,..el ,-, .\ I ·· re1 r::,<-:-> c•e d. "·1.; ...... t ('• ti~e '('\r.'V'>r"e- ~ "1 .L 1 ...... t 0 O'.,..· . 'V\d Q'Y': C0 "' _3,;• .,,., .1. ... -.:..v -~ -.:i.~ -~ ).glJ,.;:.;, _, , .., ,.;,-::. rU .• p ... ,101.. .J.ITJ.t'';> _._, ;:_-, -·.()t:1.,. _.; -:.H1J 

E, snd 3.dva.nces tfe ffwi.tef; frcm IX)S~ticn : -e to normalo Ti"ie Hg·\-: ted pi.1ct :1~mp 

. '4"' .. 

is an indic3.Uon fr;::i,t 5e}ection is cornple ·~ed s .nd the sender ~: wi.tci'. is retnr:rJ.t::g _ .. 
to 11ormal ~ Tbe ST relay :rsleii.~Gd a:~sn e-::d11gl1is}:es the A l.3.i":-p, co:;,nects tr1e 
sender to t::e se?o:19-ar:y b::t ?c::<1 and rri9J.:nt.J.j.m~ batte:r;y on n;e. sleeve of tr.e · .. \~j 

test cord trrougn 1 ts con tl!YJ"!:·tJJ -con tac ts· snd tte 1.vi:nd.i:ng of t :--1e PTC rel s.:y,, · 

14 o Tte sl e.eve of trJe test llne :1. s g:·ounded through a rns.x:i.ruum resistance 
of JJ.02 ohms. until after i.nc,pnrLng t r;;st se:eci:ox· switrfn advances to :fOSitjon , 
1-3/4~ !wh~.ch occurs afte:::- tr:e T.vrnding cf the POI rela;y is ~.fr:0rt · c1.rcd ted) .
As t1".ie ~.nc -0rtS.ng s..dva:nces a r0J.sy i::.--: tr::-::-, te~t· 1~.ne ~-; t r·c1..'d. t 01Jor3tes, re511,:: ing 
the s:.eeve re s5.sts..nce to a max i.ff,Ui!i of 52 c}jm-s 0 cmJt~in,'.s n :e P~rc rela:y to or,erate. 
~•he I:~f.1{; 1'-91,':'.,~1 f1.JS!\':ltPd~ ?-'i rico·r~n ects_ tre Up 311d r:i!".'.g' of. t::e pr!.rn~:!";l test corq_ 
.f:roorn {lA sr:\u1er ar.6. co11r.ec·~~s ~11erii to fre te~tj_:t1g e~_d.1:::rre:1t. Tne ?TC re:13.:y 
0-per:.1.te,J., 3:i'so closes a c:Lr-cz1i t fr.om gr'Cl111d 011 its 3.rrnature, Ug1: Ung tr•e 
prim.:J.ry supervisor~ i&mJ) 3.,13 an indicaticn -tha_t tte test man ~sy proceed :r.rUh 

the tests. 

, .... · 15. To select a Lne en a 110 ·· test bisls, the opera Uo:~ is tte sarre s.s 
that described. 1.1nder " ~H•:::g-:Jl3l" 1-lne test - ·t,rsi21g Prlmar::,1 test cord,'' except :, 
that t'r;e no test key (°tH'} nf tre senc:e::r c i h:.:1x1 t 2nd the M ke~J of . tii e ~rirn::try 
tefjt c:lrc:uj_ tare o:pe?ated

9 
in stead cf tte 9,3r111 : lrn~~ Tr.e o:pe1~3t;on · of t'r;e M keJ, 

(a} c1oses in part t he ;ype::naEr:g c:i.:"."cu-l·i: ct 'ti,!e PC;') reis.~1 9 {b) disao~mects tr;e 
re-pesti:ng coil and ·b :ittsr:y f:c ::.:m t1~;e rest set snd (c) con~ect;; tr1e mcnit.:n·ing 

\ 
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. 16. A~ter final tens sel ection in position 8
9 

tho O' relay operates an~ 
. closes a circuit from R'round ◊n · ]. ts s.rms.tu:ce vp 0ne1' COY't.9. ,--.t~ o-P C'""mi C '"'0'"1f -::, ·n·t~ ...., .,, . 9 \ -~ ...... .... ....., ... ..... J., .,;..:A., ., , v .... ... , ... :: .t. 1 .,, ... '-" 

of the NT ke·u, to b_atter·o tl"rr.ugh t1,e· w1•··'rlai,-"......,~ of t ..-)e }'iJrn y,e•t.<c>·t1 ~;,•-,·J·c ·•~, i ')'V"\8 .,..0t:lc, U o '...I .1',.,. . ..... .... ·-· ... '-$ - ... : .; .,_ .l. "".~U '4 J • • ,.. v _~ · .1. ·~-.. ....... Ji;> 

· 7The NT -rel-3:y- operated, locks t·nr0ugh t1~ie bre::tl{ co:-: tac ts of tLe SC0 and PTC . 
relajls, ring of t11e tes{ co!'d, test line, and j nccrrdng selec to'r, to ground 011 

;•' ti'Je ringof ·t1~e flna.1 seJ.ecto1~1' · As tlJe final se1ectur
9 

vpor: fre oompletion ·of 
finsl uni ts selec·uori, 3.dvance:.l t:, ro-..~gh its ''no te~~tn position, b.attery n,ro'.Ugh 
t'he wi-n~ings of the N'J: rel a~~ in. p9J:<a11e1 wi t'n frie bat ter;y n )roug'h nie 1200· 
otm wi.r.oJ.ng of the L rela:y in · tree :!.nccmj_r,g, opo:ra tes the P'.)B .x .. ;elo.v in tLe 
final selec· tor ·a11 o·nn 1~ O' +·r :o .r:-1·. -r. ,,, ·.l, e; ;=, I 0 ~-, fr,,,. {-. ~ ·r•-~> I:' ~'. "11') q ~O'll ~-o re""..L ·,.·_,J:,J.'.··"·~'1. A~-! 9 IJVJ . ... ~b \..t.v J.: .... . ..:::t ;J.v- ·_,,,_, -wVJ.. \.V -....· ~ i. v . .,.., ........_ . "-->J _ ~ _ 

t he fi.:r.al tjelector sdvs.nces t"r;e NT re:ay re:.ea ~~ eSi 

QYSRFLOW 

. 1.,le Shotilcl the s:ne cta~ incornlng. te::{t se'lector go to overflovr durb~;g 
selection~~ circuit is clo sed £rb~ battery on t he rin g of the incorni~g~ rin~ 

-O f t he t0st line, and test cordi bresk cc~t~ct of t he PTO, sco_and ·N~ r~lays, 
to gn.rm1d n ·,rcugh frewi~1cii"lg of t t e ADV re::1J1' ·0rr\ ~c~1 o·~e :c3tes\, TJ:;o ATIT( r o13.y 
O·-ne.,..,., t c•d 1". ('; "~.,.,. ,~, ~ .,:,.,..,,.._ _ b<:. -~ta~. ,-·r,.. ~ ·. ·r t ,···e . ··""' a,... ... . l. ,.. ii. c, .. f' ,. . , L .· .I:-' .1.-::l V ' C vSev 3. t.,i ... Cv 1. "C .L ~urn . 3.t,_ . ...,1:y '.. , .... oug, .. ;; ' 1 ., .... -....;. von .. a~.,,.,..} 1)., c3.rn ., 
m3.ke con t3.cts of t :';e ADV :re]::3,y to grt)tmd t .,i l'C.mgi': tr:e w i ndi:::g of tr,e ADV=•l 
re_1a~ which operate ~~ o T:·Je ADY .. ,} re13y Otier.'3. ted 9 locks to h3tter:y en· c.3.m L, 
and closes 3 . ci.rcuit frcm battery t':',rcugri· t•·ie 149 :interrupter, GFL pilot l.s,rrip. 
to grm,111d forougt fr1e ir:ner cont9,cts of c3.m D, T:·Je OJi'L :pllo t 13~ip flis1'Jes 
until t'he :plug of fr,e te s t cord is rromer,tari1:y ·NHrid:·awn from the j:l.ck of n /e 
test 1:i.ne·, o·r P :ie dis~or::nect k..ey j_n ·Hie associate _d _test line cj_r::;Dit ts 
operated, rele2.stng the PD reb;y1. ~he PD re1s.;y re1e3;sed closes a circuit from 
ground on oa:m D, l:ip-pei .. inner con fact of cam E·, break con :ac : s cf the PD s.nd SD 
rel3:ys. to battery trrr,:;ug:·1 t ~•'j e wtnding c·f t1-1e D rei.a;y wri'.lch c ~era tes" '.!:'he .Cb 
rel3:y oper3 ted, .locks to grotmd cm cam D and al so clo ses a ctr0t·1 i ,~ frcm t ne 
S3.me ground to oatter;y t hi.:·cugr: n ,e v1l ~na1.ne of the R. mag:1e t, sdv~mci.ng · t'ne 

·swltct to r:osition 1?. The A cs.rri ac.va:nce~1 the ~wvltc h to po ~dt5.tm 180 T'r:.e 
swHcn advances to r10rm.s] fr0orn ~rour~d en the 3~rrria tbre and b:~ea1t con ts.ct of t he 
ST rela;y • . ~L1t1e 1re;v ~elsasA magnets arid t'he TH'. , If 9 T, and U re1ay:1 release, as 
de·scrtbed in ps.r3.gr:1pn 13 ~ 

18, The tosti.ng key Gqutpment of t':-'le te s t cord ci. :rcui t co.nsids of;, (a.) 
~ ke;y marked RBV¢l wh:.ch is used tc reverse the Up and ri.ng sides cf tr:e 
}J1·imar;y test ·ctrctd. t wj_ :11 r e 8pect to a11 app2.c:r.·itus :conne:: t ed bscfk of• t t e ring
i:1g keJ1s 11 {t) a key r:r-::,u·l~ed "(~" t1sed b 6onn3ct ground to ei t1i er ·side of , P 1e 
11r~e t mde!" test, (c) ~~ ;.~e~'JeaU.rg con eut,Ad,1 'k-nv m3.r.ked RCCI to · c0nrec't t3.1k-
lng0_ "ba. tter;y to the test co:rds, \d) a ke ··, :·r(\;r1':0J 11 M1t t0 con:ne\;;t t he telepi': 0:ne 
ct :r·cu:1 t t1) tr,e ·, prilri3.:.\Y t6st cLt'CUi t for rr:on'.!. tt):Z'L:.g turposss, {e} .a h1y rnarirnd 
T wr1j_ ch is used to connect tr,e wire c ~-: lefts tol er.fr,one set to .. ,t he · p:rtrnary test 
cl:r.cui.t fer t s.llz:Lr:g purpo s es 11 (f) a set of =:·i.11gtng keys (net shown OYl tl-ds 
dr3Y1i.ng} used to o:pe r2te t he ri.1'.;gers at sub,_., ,3t:::.ltion se te 9 {g) a transmj_trnion 
test kc;y m3.rl~ed "TH'J:" u sed to co:rmect the teler.ihone ctrcui. t s.r.d an artificts1 

, c s"b1 e to t1':e 1 i. 11e under test tc de term:i. :;-:e tr:e de :3:ree of t·,,e tram:md ~s t en of downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA
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H-1e 111:"\e; (b) ·3 key 6ir1:cd 11 3 '7TH, Ufmd to· te::1t ~~~ e ~~leeves of the circuit§ to 
-.-,frd.6Yi ne- plug ·of· tLe test. cord is co~:nec tecl, · { t}_. a Jze~, rr,3r1:ed 11~PE1'v!.F" .used to 
di sconr,ec t t:',e vo1 t-r.iD l iamrre ter from tr,e te s u..~vt bat terv 2.nd to connect j_ t to 
·€,Tound , to · test for · ·foreign !)O ten UaJ. \) { j) 3. ke;y :;arked "VM-REV1t used tn 
. cb-i1junc tio.n ·with·, tr.;e FJ.2\/IF ke~ ~ to r0verse · the 1e3ds from. fre · vo 1 tme ter vri.nz' L igs 

·-- ·'cf_ the volt-rrSlliam1iete:r.- wi. th l'espeot to fre U-p and rtng of t'he Une ,under 
test, (1<) a key marked · ;920:-000 ohrns 1• 9 used to di.scor:nect t~'ie 100,000 ohm vol-t
milllamme ter wlr.ding and t1;e ht1ndred ·{rol t tes tL-:g bEL tter,7 from O:e .: tes ti.n,~1 
circuit and to, conne0·t_ t _te 20,000 O!"lm volt-ml11iaiPriete:c ;,i:ncUng in se:d.es'-_wi th 

. t1'.;e 20 volt testi.ng· baU:e:r·y to tr,e te~1ffng clrcbi t~ (1) a· ke;y ma!'1{8d ::'1000 
ohm~" use cl in · a rrJ3.r.ner s~_mi1. s':' to ti~2.t de:1crihed anove for fhe use: of; t:,,;e 
_20,000 ohm scale cl1tmging Jzey 9 but cormec tir,g fre 1000 o1-;rD \vii1d.ing o.f' the - •. 
vol tmeter-- in series vii. th the 20 _ volt b:1 t tery to -n .e te~fti.1.:g clr'.:n:rlt 9 {.m} t;;vo 
00]"!'.I kCJ1S 0""8 rr1ar1-rnd H{V'lli' ".JY•d nc:2n -for m3}r·h1.0' coir "011ect· 3''"(.:r cc:j-~ re:f'un/1 '· 
te~·ts;- (n) ~ k~:y ~arlrnd•.~11Ri~J~'? us~d to cUs~-~~:~ect ; ~1~ort cfr~t;i t ·f;cm ti':;•---wbd-
ings of fr;e rheostat1:J~ (o) th:cee rheostats us8d to vs.ry the ctffrent jn-·H;e, 
mil liarnrie ter wincHng of fr.i e . vo:!. t-nrlll iamme ter _, 

19.. Th~ testing key equlpmen t of the ·secondar:y trfa t ccrd ct r-cni t con~:i t·i ts 
of (a) 'howler ke;y m2rkeci (H) ·and 3.p!J9..ratus for applying a 1 gradtt.lted,: r:ovller: torc11 
to tbe line, :(b) a cUal te·st _ke:y msr1<:"_ea u-n;r't used· for co:nr.:ectLng ap1Jar~JtlJ.~ A 
to test the spe~~ and 3.cq:orac~ of station arid J?Osi tion dials, ·,t·o.) _an :assoqt3ted 
ringi:ng circuit (not ~:1Yovrn on_ fri:[, d::_--_s:v1i:-:g), for rr:3kin 5 · t~eml-;:;E31ecHve -rracrd:1e 

... r]· :nr:.,~_J•)·.-1, .. c.C!'. te ~ t S o+' sub c-, ... ~.1· ber c< t =,:; t'··a t1··01'1 <li (·a\ <> ke "' rr,r:, ·1,.·1red ' U':') '1'.;:t7tl. f 0'1" ----eve"'." -~i 1" O' 
._ .., - _; _ ... ~L. • \,.l\..l.l.-_- - ~ ---' . . ... ... v, "' I a - ·- .i] · - l-i -7.: · . . C) _. _J,1 -- ~ -- -~ ~ . ...., •• i ... - ,~J 

tr e .,tip s:na rlng ·of f r, e' test cora. v1ttii respe·ct to n :e ti. p .. atd ring qf ._ n:e ,,_ 
seco11diry tes,tfl1g circui f, {e') 3 ,c;ro1:m d:1.t~g'1z.ey, (G) used to connect ,grou:n¢l to 
the _Up of fre line wi-1en the repe3ting con groutd is di.scom1ected, i (fLa-: · 
moni. tori.ng ke-y (M) for 90:r.nec'th:g telephone se t~1 to tre secoYK1~:r;y. test: c -ipcui. t 
f or rno11i tor:lng -purposes, (gf · a ·ke;y m'srked -"T-0 :for co :.1nect-:h:g :foe '.telt3pLon~ s8t 
to - fre second3ry tG st c irctd -c, '{ h) ·ic key r/ '3.rv:ed 1t3it for. C0Ill18C ting., ba t~~fY and 

, ground to fr;erirg oftr:e s_econd3..~";;7 te~!t ctrcuit. .. ·-. 

9Q m· •t"""IT 1 .·,c, ·~e_.·_,1 .t •~-.t.,.. hr.;i l"!cra tt-- t c• t'1-i!Y' -·,• .-•·;.o~- t Q· .d t.,;.e ..., .• .i..ne. · /,. , Key 1..> L{v8 u. 0 1 ~. ~8 .• Ci.::. .• ~~b'-' . ,le 8-:J 1-. ;::; eqt.l_plLJ'--'.- · ·, , J. - j) , 

Prim~r-y. .and sec·o:r1d~r;y t~S{ cortL3, ··vJit!'l --t/,e :exce1-1Hon ·of tf e Howler; equiprrent, 
wb}ch ca.n be .usecf only y,j: th tb.e -~~e_c.mid3r'J'.. te~H cord. 

2111 The various tests 3.r~d c-pera. tions a.nd the me·U,od.$ em:p1o~ed j~n . -:9~r
for.:ming t'nem a.re 3,S foJlows:-,. (a) TA.LYING OV~R PRIWiABY AND SECONDARY ~ST 
CORDS" 

22() The ' telept1c110· :;;et j_s no.r.mall:y di.sco11necte:l from tte te:.1ti.ng 1ine 0 

:To:: bllr: ovei· a Hne. v/hi.cf! is conne·cted to t:~o nrim:3.r:y tesUng_ circuj_t~ orerate 
t'ne 'Drhri2.r:y ,,iJ.½.LFJ.WG-11 · :md 1_1R .. {f.,'c.I:o' 1 ke-~s tl;n · ot e·rs.tion· o._f. 1JiThic1': connects foe 

. -tele;'t,one set to' t'r)e .lin.e a:i:d ~mpplies _:ta1J,i.i1g l:>att2ryo·· . To talk ove1· 3 ILne 
. : . co:r.~~-C' ted to 'tt e secondary f~fs t _"cc~rcl C j_ rct1i" t, :the 8€C G~'1d3ry tal}fin~ key . ( T) i S 

0-perated
0 

In bo_th. C3S8S
9 

.i-~,gu},a.r 'uAit cord super·vi sion is 01)taj_ned~ 
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TES_'l".,S _FOR . GROPNDS_ - J?rtrrDr:v Te~; t 0Lr0ui t 

. . 23$ ~o tes,_t for g:rov:1cls en tte rtng-of t t e line, :10 ke;y~; need be 
cper3.Jed~ N~riDall:y the 100 volt testing b2. tter~ 5. s connected to tte ring, in 
~eri~$_."Nitrj the. JQ.0 9 0C0 c'hm vvlr:dtng of the vo:: t-rnnHat-r!me ter., If the line j_s 
.clqar · tl',e vol trrieter ~frjo,Jlcl sl~ow no deflection er st :rr:ost a 'TJ'ery . ~rna11 one, 
E'nfoept,j ' tnt'LeC9,se of.a p3rty line with the receiver off the switei':took at a 
"ring" stitfon~ -If a ' g:-:-ou::1d is h :dtcatecl tJ~e :reststanee· rna:y be determined as 
eX}_)ls.ined 13. ter under "Tes ts for Short ctrc1;j ts 11 ;; If t:·:e deflee Uon is i.n 
_exoes~ of t;-;.1t which the te[!ting nattery. c3n prodt1ce~ n Jere is an :i.ndication 
.·t113,.t tte .lbe is cro.~}sed wtt'h ·a foretgn·sou:rce of currentQ To tests. grm.mcl 
on tJ1e ti~ -of ,t1;e line, reversir.g lz'ey .is operated(' 

24. ·To me3.sure 3. ~igh resLJtance gr~:nmd fre 100 vc1 t testing h:;i,tter:y is 
trned, On account of tr.e 1-itgh reststa!lce in series wj_th 0-:e JOO volt~ cf t1ie 
vo1t _mil_Hacmeter and the needle si·iovvs . a gr-eater deflection Ear:wauld :be 
Hie case H the 20 volt testing bs ttery v;ere used, the:cqb;y gj_vtng a c}'i3.nce fc::.• 

. greater accura.c:y. ·1n meas1irlng small resi.sfances t he 20 volt b.:1tter;y :i -~ used. 

~5 •' ' ·To tP. st ''"]. tr t 'ir: n T ·1 . ! 11· •)rr:r•' ::I il,.er t '\-- e ""8"",::,o t1· "1 C' co;} ' C'" t 1· v.> ·ke-.·· 1· <:', ' 
' ' - -~ .v ' ,l , , t: , \,,J., • · : .• ' · !Jvl; . w , l .I. .t!'-'""'.-;·'•b~ "·' \.< - •-' ·:· ,'j • ., 

operated. . This con.nee tu 01-:.e w1nd1::n.g . of tte vol t=m1 I lJ.a11,me ter _to·· tr:e, ring of-
fhe ~ifcuit in series with th~ central office battery. If ~he .line is ·clear 
r:o deflecUo:n will occm"Q This test ts ITade 011 t:":e tip b:y o;:er:;.ting - the. 
reversi~g key ~1 so. 

,26. W'L.e:n the voJ trcetor ind1cates s: swlngh:g around, of 3pp3rant1:y- 111.gh 
res1. <"t31"ne j t ]. c• a··e"'1··.,_.~"t--1e ""' c;,~-n.,,.;1 err,~~t .- 1-e f'·.-: .... e0'"" 71'1"" t.e-~t,.;: 1),1_:1 -~- te ~t ~;1itl-i,, 

. ..::, , ... .£.V - . ;;) ..:J • .L. .. :i..u . t.. ·v - \.A }'! l --' ..1 1..v .... . ~ - l. J • • - ~ . .L $::-,.VJ . . 1..i. ::-·_--:. ~ .., ...__, ,_} .::,A. - - - - ~ 

P 1<3 .SR re1ay. Trii.s test is rmde v:i t'h 3.ll l~e~:s i~ t}'-,eJr norrr,::t1 -posj ti011~~ 9 . 

except fre rel3.y key iigirc- T'i")e operaU.on o.f . t:··:.is 1{ey cp.t:rnects 3-:r·mmd to fre 
tl~J sr.d 24 ~rolt battery thro_ugh to tr.e wi::,di.ng of fr -. e SR re1a~. to. foe ring of 
t :-;e testing circutte T~·1e SR relay or e:·st•2~J, :lf there i.s grotmd on tr.-e ring 
or a cross on the li~e, i:n turn operating the sounder (S} ~ A teat is made on 
the tip by oper3ting the. reversing ke:y in addi ti.on to Hie oneratio:n ·of U,;e · 
S key. 

27(il If tr;e optlona,1 wlrir.g "To Buzzer Tes~ Cfrm;iit 11 , i~ furni~1;r,1ed tte 
o:peratio~ ls. t}::e ~:,ame except ttat.a relay vd.th 3 rn31rn and bres:{ s-pring ·con:
bi~3tion repl3ces the SR._ rala~ and a .buzzer replsces tte sounder S9 

28 ~ Tes ts f-'or cro s sed . Hnes 3.re ms.de hy 03)er:1 ting tte gro1;1r:d key ( G) 9 . 

If tho line L1 ~r0ssed t.1',e vo1 tn:ete2" needle si-10-;;s 3. def'1ect5.on wY:1.ch it tm
chsnged vhen the RJtV .. Jzoy ~-s o:pe:':'ated., . P')e sm3.11er the resistance cf the sr:c:rt 
c1.rcuj_ t j_n the H:ne, tr,e g:,c•eatex, 'is tr:e deflection:> In a11 csses, Hie volt~ 
iu3 ter rAadi.ng be~.n·s t Y-, e S3,1Le rahc to ne ~ol tri::e·::er ref.d.st.::-ince, 3..S l:ie 
c1i f fere1.1ce hetv,cmt frii~-; rea c.Ung and the testing :iatter;y volt3.ge bears to the 

. ~xtorrt3.1 reslstsnceo Ths J.5:no resistsnce ·1.s ca1cul3.ted l)y cUvicU.:1g, t'ne 
c1Hfere nce be hveen t}-:e .tes ;:i.r, g· b:'it tpry voJ.ta .ge 3.:nc1 tY,e v·J1 tr.e ter :i:•03.c1:.i.ng t,y 
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, the -voltmeter re::'.l.di.ng s11d rrJultip}yj_ng this quoU.8nt b37 the resist:rnce of fre 
vo 1 trna ter C8il • For exam-pl e, ~-f the vo 1 trr:e ter co i '.i l·ias s. re ~11 i1 t.;1:r:ce of 
100., 000 OJ';rfiS, U:e . tes tine;··- b .3. t t e ry 'hss 3. po tent i.s.l of 100 vo 1 ts and 3, readi ri.g 
of 40 volts is obtain9d ~n the line, the reststs.nce of tte li~e is 100 minus 
4,0,cJ mu1ti.;)lied. by 100,000 or Hi0,000 ohms. For rr.easuring luwEfr resi'stance·s 
H:e lower scale · and lower .. vol -t3.ges are use do 

. . 

r 

29. ·rro test wlt'n f:V-,e,mtJli3.rr;rneter:, o _ _p~-;:lte frie R.::Co0cl• arid CflreyfJ. T'r!Ef 
def1ecti:onof tr;e m111ja:mrnete:r· .,.,ei:--,u·1t-i-< 4 -f f- i- e lJ.- ''\0. ]·,, C ..... Ot"Q·ea mJ.h,e .rr:tllianjmet~r 

.. .. - . _. • ~ .l ~ , ~- - ..:J. ""...> .1. ... , i ...... _,v . v. ~ ;J. ~ • n· 

ne.edle returns · to zerc~ when t'he R,,..C.Oc-1 Q key i-s redorecl to :normil. 

. . ' . . ~ 

30. oontinu-tt~ tes-tci are mane In tr:e s3::.,e .rr.<3:n::1er .;1s tests :fo:r ,'.crds~es-_ 
On Hnes equ i.p:_ped wi ti'; s tanr:_~J.."c1. c.:)mrr:c.r1. battery sub-s t3. tion sets wr;i ch h'.1ve · a 
condenser ln seri.es w:i.th ths :ringE;r; !1() deflectt,:rrl occurs nnlesi1 the receiver ·· 
is · rertove d from the swi. to'bhoolt· at Xhe. sub-st3. t i.!:ln_9 o~ t~e line j_ q c::-o !JS~ d., 
If it Is not convenient to h3ve the receiver rerr.oved, a _.ye;i.\y 'satisfo.ct'or:y , 
test Of continui.t:y C'..1D be ~3.de by oper·at5.ng the : REV ke'Y . sever.:11 .. fimos·~ : Tids 
results in momentary def1ecU.0rs of the vo1 trr,ete:- needle, _ dv.3' to r·ne _ di.tchargo 
of tl1e Sb.tion conc1en so:c-•, if the 1Jne is cond.nu~us • . A ·'test for continuity· 
~fr:ould alv,ays be precedea. b~ a test for ?round" 

TE3 TS FOR COOS SES Wl TH LIWBS CARRYING CURREJ?T . - PP.IJ,rM.RY TEST CPiCUI T 
. . . . j . 

31. To test ·a Hne fvr for·ei.gn bat:ter~. tlie -·bs..tter;y _c~:t~ofr° key "FEMF"" 
is operated"' This c~mnects tr.,e vol t!:;eter to trJe rtng of the_ fost 'd:i.rbuit, vv:i. th 
ground: The external rxotentl3,:t_ c?.-~_::~ies a neg3,tlve reading of · t1-re "=i61tmet~r9 
t11e "BEV11 key J.s tte·n al~o operated~ t\1ereb~1- 1•everslYig tte voltmeter com:ection 
with respect to the Unec,) . To test t1~,e tip d:lde of t:--:e 1 i.ne t}'B regJia14 "REV" 
lm:y is o;-;:eratef." 

1fE3TS FO'R CBOSSES WI T:H oriffi~R_1IF~S __ P:RitAARY .A}m 3ECON:)ARY ~ST C!1iCUI ~

U-T COJ-.TJlTNCTl:ON \!;7I ·9:F EACH QTTTE.R_. 

32. To test f.or a crn~s: between fwQ li,:pe~, one of tr:e:m 1s connected ·to 
the prire1r~ testi~g cjrcui t 3nd the othGr to fre :sec0nd3.r:y testh"lg ci:t•cut t. 
T!'°;e tiy, 3r.d ri~,g of n ,e seco:ndar;y testing circu:i.t is connected to: grou:id 1):J 
the o:i:er9. tton of tre ~econd2.ry grcund ar,d revGrsir;g k.e ys and te~tir,g t~e Hne 
cor 1,,:,ected · to n::e pri.m~r;y testing fO~i tio1:1 -.fcr .grm.md 3,~ described under nTest 

' 

for groundsn • -
L 

B.ALLIS'l:IC C.APACI TY TES'IS 

33,., T11ese tests are rr."-=:de t-0 de te:rr:iine apr,roxirnateJ.y O:e v:1lue of the 
c3.pacl tj/ of· trie 1lt1e in :1oc2.tbg an open or the cap3,c:i. t:y of_ tYe attach_ed 

. condeneerri ... . Thi.~- ·1..~ :.~:-nult i.s sn•anged: fen· a ·grmmded C3p·aci. t;y test_ orly,· _unles;:t 

. the Whea:ts:ton·e b1•2.<lge C!'h·c·uit · is eq'v1i.ppeds i:n w1~iic11 citse. tests for ·riiuh1al 
ca--;:,:1.ctty are m3,de 'by-· o:per3.-ting· the ·wheats tone brtdge key wti ct di scor::lec ts · 
gr;und from tte te~t:lng batter~,, -- To test . a Hne for 'ground.eel, c'.:ipaei. ty, t'he 
·grotind ke-y . is operated~ · t11en the reversing ke:; i ~ qt:ick1:J orera ted and released downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA
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- sev~ral _ tirr1es. 1\f.li-:i~ c-auses 3. deflecHon :ororort io:-:?l to the c:::.:p3.c1 ty on ti':e 
· . ~~"i.ng, w1'.e:;'\ Uie Teversing key · returns- to ncrmal 3nd prcporUmnJ. tc fre C3p9.ci t;y 

on the tj_p v1hen t:-:e reve:rsi.ng ke:y h1 oy,ers tedo If 2.11 e::d.en~jo:n be11 is / 
cormected i.n series with t:r,e rh:ger o:: E,e ~mb~1cdlJe1•'is: m3.i.n set 3. ~3}j_gl'Jt 
reduction j_:n the deflection cf the need.lo rosults. 

) BREAf:T.O\:'vN TEq ~~ - 1P:8Il\•"i __ Uff ~PJ!j~ T QO.BD 

34. When the .breakdown t9~-;t l~·ey i.~ operated., t:--;e fol1ov15.ng secri.rnnce of 
o_.,,., __ e_rat-ion occurs.•- · (a-· ·) tl:E. · ... n· ~r1 -, ,~ f' · ~-·.,..e "'tr-·p~1-1,:•e ,-~,,,E:•e 1 i9 t 11 c7'"' •'''..l n,~e-,.a4-1·"'"' . r,... -)J_ J:"L . [.': ;:; ..,.),.,. (... ~i _ .. _.L j._t. ,:, "''\;,.,i .1 · ..., ..,_·" · . ..-. v~ .. 4:'-= .. , 1. _C"' ·'· .· \.. . .... ~b 

- ti':e BT~ CR. and 00 relsys~· :i'; <~ B·J:' relay· o~pe1--ated, connects tYe rj_ng of ti'ie test 
-~- circtd.t di.rect to g:r·otmd 9 and "Qie:~:x~:res for a cJ.o [mre :of tLe l:if-;'h vol t3ge battery 

\;r'rien the CR snd CC l'e1a:ys oper3,t~' 9 6onnect Hie Up of tr:e test ctrcnrlt to 
~ound tl:ro•i a,~ 96 o·oo 011 .... ·~ . ,1'Ylde~ c-c~ t,, .. '\•1· r--L' tr.e HBYI C,:-,""' "'\+' ' t• .... a ~-.-.-,,-.~,i f"◄ C vn½c,el r:,.1. · ..... ,,. \.A. ~_jlJ f , dJ1,>, .... .,_.;. ,, .; ... , , ..,. \.J ~J . .,, ,} ..:A.UI _V.L ,,,_ J; \,.., J .. .1. ... J_f: J\...,1 .. ,,.J\..1 ,v ,:lc, • ' 

. (b) the springs of the i.m:pu1se ·nheel i;B1t o:t;erate 9 _rerr.oving grnund E ir01.1gh t he 
96 9000 o'hm resistsnce from tr:e tip· of Hie to s t ci:::•c:tJ5. t 3n_a_ co:1r,ecti11g t11e 2C50 
volt break dovm 1ote:nU.al through tbe 96,000 ctrn :i. .. es:.st.'J.r10•3,~ make contacts of 
t'D e BT anc1_ CR re]a:ys, tlie ·1:ri"·rhe 'i:er windtng of Le vo1 i..,,rniJ U3.rr:~r:e ter and Urn tip 
of. fne te~t circuit, t1'1e ri-:1g- of n ,e co~d rerr~·J.ni:ng conrw:..;te'd to e,_;t'O'tmd 9 (oi 
t'he springs of the j_mpul se w'neeJ. ''C1r operate s'hc:rt ch·rrni ti.rig the SG,000 oLm 

'resistance a ·t:.d con.nectLng .n,e 1Jreakdown r)otenti.al th:rougil t Le resj.st3nce lam:ps 
and n:alrn co;::t ts·c t of the B iJI and OR I'ela;ys !• t1):ror gt H:e rni.11 iaime ter vvi11ding. of 
t':'::e vDl t~-m~.11iarrimeter to n,e Up of n ie te _st c:i.rcui t~ By graduall;y cha.rgLng 
tr,e J.i:ne cond.ensers 1.11 tr;fs ·r;a.rtner, bell taps ax;e avojJ1dd·, (d) . Urn ;:rprj.ngs of 

.tr.e impuls.e wheel 11 0" :re1ea~e 9.ga?.n- 5.rnpress1.ng foe 200 vcJ. t potenas,'1 on t"i':e 
tip of fre test circu:1.t U:,r,:rng:-i 96,000 ohms, (c} -tl.,e springs of fre j_11rpuloo · 
whee1 11 B" reJease· di scorrnec"i::i.-ng t be 200 volt 1Js,tter:y and coni1ecting groui1d to 
fre U.-p of ti-;e test ci.:r(!''JH, (f) the -~pr2.ng~ of t:-:e 1.rr;pulse w~ee::.· n.A11 .re_le3.se9 
c.-:rtHdng fr:e BT, CR s nd CC rel:3.,:ys to rele8se?. re ~"iti)ring fre circuit to .no·rrri3.1 ~ 

, rro w3.Jrn t Ye hre3kdovm te ~~t on tte I'ing o:C t:·; e line, t·re REV. lrn;y Hi operated, 
' togetr.er v;j_th t :-·e· i~su13.bo::.1 break(iovin 1<:e:yc. 

35. T1~ese tefibJ ·s.re made for testing tr;e '. degree o:Z tr·a1~srrii.s~11.0n on the 
line. Each oper3ti6n of the tr3nsrnission test i~y (~~T) completing coil cut-in 
1--=e;y$ connect ne nr.e to : t·re t9le:phone dr.cut L, · Tt e ·rheostat- Jrny ts ti':'en · 
or:er3 ted, imd the ctJrren t t hrcugt the t1"'ansr:M. tter V-'3.rted b;y adjusU.ng tlie 
rr:eo s t3. t. 

J GOJN COLL~CT AND RE'ltrPN_= _PBIMA1W AND -TE'.8TIABY 
. , . . 

35., To test tr)e ope:r;atJ.cin ··of the coin ·b ,nxes en tte su~)$C:rlbsr's l1YJe _11 _ 
t1'3e co vl" CE. ke;y 1·s 01)e1•aied " Q;r;9 o-r;eratL:m of tt1e CC c·cin co11ect key oper·3.tes 
·tY: e D -and. cc re1a:ys 0 T.'h·o on~rs.~5-on of trese relays com1c➔ ct 110 vo] t pcf.d. u,,e 
c.1:'Lrect cln'rent to t'\'.e U·o ~j_c~G of tir;e te:it c:Lr·ctd.t U 1rcw;"l-1 fr1e mil11.smmeter 
wi.ndi.r.:g of P·ie vo 1 t.,.,rn111 i ~1rntr,;:; te1° c, · 17Thbn the Jrnv 1. s re ~'.i li) red.? t'ne reJ.ays r-e1-ea.se. 
·J?·ie o-r:erat:i.on .of H ie c0Lr1 re c:crn ke;y i1CR1

' o~~er:1 tes tr:;e CB. o~rd r,n !'81a:ys c·on~ect-
. t~.e 110 .,,.01. ts · · at·~e d1.r\3ct ci.Jrrent to t:~.e t1·9 s:i.do of fre test circuit 1.ng __ v neg ::!. r., . 
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B sue 1 - BT-501002. 
J~ay · 26, 1922 • ·· 

tl--a•ough tt0 mtlliainrrieter wind:i.ng of foe volt-milliarrmetero T1-;e currer1t 
nrougrj the co5n col1ecto.1." rr.ay be regulated b;y operat-:l.ng ti-'Je s-peeLs..1 rbeustat 
1rn~r s,r.d t~)en 3.(ljrustiI:g the r}1eo:1ht ,, In an~y 03.-se wten a coi.n is c1eposj_ ted i.n 
a C(>Jn ~bc:1:. cf a -pre-ra;im;ent line to wh}c1-: the .p~irr;2..ry test drcui. t j_~3 conr.ectecl~ 
the def'IscHon bf the vol t~,m-lllis_mrr.eter' needle indicates wi-;at di. s-cosition hsg . 
been rnade of . the cotn. · · -

APPLJC~TIOJ{ OF TPD POVJLER • SECOJ\T:DA"RY TEST ·~IRCUI T ONLY --- - - -- ·- ·--- - ----·-·---- ··~·----------· ----·-•·-·----~...-.;-----~- ·--·----- ----

37. If tr.ere is a cross of sufficiently low resist::1:nce en a U::.1e to ·;fr:ich 
t'he seco:::·.:dar;y test drcui. t is c011nected H:ie SS re.la-Ji OTe-rates 9 ccnr.ecting .tho 
winding of 'the A rela;y scross t'he secondar:1 test circ.1.:dt S\Jpor-visor;y lam'.:),' 
o.perati::1g t~1e relay to gnnmd en t:'le. 3.rrn3.h:.re .of H:e STC rels.J' pre".re:nting P:e 
lamp fl"Om Hg:1tf~tg. · When HiG :::mv1er Jre;y B 1s opers.ted 9 a ci.1'cu1. t _i.s ,c10:1ed _ 
from grotmd on the B key 9 C 1)J'.'US:"i o:: fre 2CO-H SG1ec tor' make. C01'1 tsc t Cf . t~~e A 
rel s:y 9 a sec end contact of t hG ·rr. ke:y 9 · to 1a t tery. th:r01..1gh tte ·,;ri nd1.~1g of tr;e 
F.;.l re13;y, w!1tcri oper3.tes. Tl:e fif,,.,.,1 _re:~s.;y cpe:rated, (a) loclrn to grcmnc. or. i.' ts 
a:rrr.-atv.re u:nder cir:,nt~oT of ·fre H ke :v 9 '.:1~1d eonnects the winding of fre B-2 1·e]ay, 
to the 'brealz. contac:t cf U·ie A ro'lay, (b} e:1.oses 2. c:.rct:1. t :f:'r,.Jm t1':e 'r;o•.v1e:r . 
source,. br8'3k co r: bet of t1-;e H"'"2 relsy 1 rn'.:ike con bet of Hie F·"l rela:y,, 1Jre

1

3k 
corit3ct of tte SR-2 rel2.y, prJm3r:y wtndj.n.g- of the .49..,A re_peaUng con, bac1z. 
to . tre 1-:io-.r1l2r ~ource ~:F'd (c) -e•lri ,·~ ee:: "" (': '1;,,/r.:• · J1· t· r ·-.·•01""1 ~,,.o_,,,..,.a +1--.l"'0u.0h the 149 "' • •, -"'. ~ _ . , .. _ . ., .. ~ ...,.._ ¥ \.:;J. ., ·- . ... '-,t;i .L ,.L ,""---., J.. L,i,..,. .., J .,... -~·:,' ' , .,. 

interrupter, bresk cont3-c.t of the 8:8""'2 relaJ1, S brush and r.orr;,a1-CO!;t3.Gt _qf 
the 200-B. sele~tcr, · to bat.i:ery t :-; r01,1gb ·n:e v1tnd1'::g of . f:·ie selector n-0gnet 
v.1h ici:: operates, rroving t he selec·tcr to t)':e off-norm.3..1. Wi tb tte selector:· 
t'ii~7)·tc·;..; ).YI 1·t-~ of'•.C!--"0"'1'-r~ i ,-v,, , •+_.;,".\1') . ·~~ · ··t ·,~ ~] ,-,cJ f ·"" 2P">"Q ,..,., .. . \':""OU'-"-;..._ , t'i, ..... e 
;;), - , , "" ... ., • .!.. •• .... ,.! .. - ... 1:-'"·i:)l_ -~-"-'.~•9 a CJ . .i.CUJ. 1~. V .0..;;vCl rvm b-'• u .. .. a. 1,, ,. .... 1:;;," 

1,.19 )01"'.terru""'te.,,. b""e·0 ·, .. ·rio'"' tac •+ o.c.• t'he e-1..-K·-2 re"l "'"'7 s . b· r,,c◄ s• : 0-P. ~°i"s-:l C!e] ecto·vi ·o->'f'-:1: . .. t · ·:.t ; .L t -1. .~.r: ... ·v J..L -.o..., "'· ..L -.~ U.,. . ..1..::.i..~ t . .... \A.~ l ~ .L t. , iv i::l . . .., , .i .• . 

"'"'Or""3l c-o·"" t,:, t o'f f'\-, _c, · . -· ~•-• "',I. "" t · "!-,,-. +- t) ,_ . t ··i~- .. · i~ +.: .. ·. ,· nd . .. ,..,. 0.0 t ·-... n ( ·I te--"""'1° ,~ C" ... ul , w..;..C wi;.:;; 51.,J.e., 1,0~ 9 0 U..:;;t,1,, er::] ,,rcug,, l. , .. e V,l •• ~1.n5 J.. .. , , t: ... J:1 .~.) ~- 5 

ms.g:11et, vfrJ.ch operates and step~ the bz-ush s..sse~bly to t};e next termin31. ':C:e 
opers.tic:n of tise interrupter cmith:ues to :.,te:p · l:'le select~"Jr tr',rough one 
revolution. 

38* The 0 b?'ush of the selee.tor 1.n t:ie off=rorr3.1 po~i ti on cor.nects 
section A-B of the saco:1ds:-J-7 cj_r~yit er· tr.le 49,..A· reJ)eati.n.g co:.l in ~er.ies 
with t'he 5-6 3ncl 1-2 wincl.L1gs of the 25-A J'.'e];)ea ti.r,g coi.l of t:"le sepQnc13ry test 

· . · t · · · : "' t • " · ~ :.i . • • . • . t . t· 1 . · d ::i cnrcu1 , caus1ng s m1r:.1m1~11n n".>v11.er ·one 1~0 1)e 1.r10.1:1.cect t nrm.::igr o ne 1:ne u:n er 
test. As fhe selector sw'j_ tch -2.dva:nces, s.dd :i. t:i.or.nl sections of · t:·!e secnr:d3ry 
of the 49--A repeaUng co.il are $.dded to the circuit tmtil fr:e rr:.;1xinmm \iowler 
tone i:s reached, s.t a r:s\f :ziGvQ1u.do:p of the selectoru At ti-:e nezt step of 
the selecto,-r, fne tc:1e is s.ga.in reo:uc~d" . to S.- n1j_nil'f)um and ,i~l .bld.1 t U~; t0 a 
rnsximum at the step p1;ffiT~:cus to H 1e !'cturn to no:rmal11 .t'.:i.t tti,:)·9(,_int, a c5rc.,:itt 
is cloned from grotmd on the SR 'b~ush of f ne selector·, 1:,resJ~ _cor,taet_o-f t'i1e . 
SR•l rela~, to hatter:') th--cr,.1gh the \7indh:g of tte SR re13.:Y, vfnic"n operates~ 
Tbe SB and 3R•1 rel3ys lock to gri.)Und c:1 . ti'.,e D\31::.s cor. t3.c t of ne H-1 re1sy; 
wten the SR _arm of tbe se1eefor, SViT1t~1i leaves t;1e 1_3,st·.ce,nbcto Tbe SR .... 1 relaj7 

opersted, closen 1:n_ par t a c:.?\JUit fr;::,rn 1)a tte r;; t;··;:r·ot1g1-:i t :--:,e v;inding of t:'.e 
·sB-~ relay, maJ:{e· col1tacts of the SR ... l reJ.3.~, fo t:'Je last cont3.ct of tr:e S:R arc, 

39. The sel ec to:.· moves ti·:n.,cugb the seccnd revclvtJon j_n .tte s3.rr1e m3nt'.er 
as j_ t does -t11rougr. . fre fi -?·s ·c ... ~J11t T,vten. t1-; e SH arm 1'8;'3.c·r:es fi.:e hst . term5.11s1 ·, 3. 

ci.rctJ1.t is closed f:;:•o m 2::i."numl tm r>::e SR s,:r-m:, last con t:3-c'c .oi the SP. arc.· ma1te 
cc-11tact of tr:e sn-1 rel::l·y, to . battery frrot1g1'~ tr:e v1i.:·1c.i:.1g -of t'he· '31}--2 re'l3y 
,i,.-1·c-.- ore,,.3.te~. ~1·,e 1.:!J:-:-2 .,,,elc:n1 o-r:e:rs.tecI, 01::ie~·s t~r.-9 ci.-:r-cn1t· fr.rour{r. t:-:e ~te,;:9ing 
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magnet, stopping fre tnte::-rupte:ro 4:f'he SR-2 rela;y ope1·2tsd, slso lcc1:s to 
grm.,:nd on the arrrab)re of the R~l re]3..y 3r.d opens fre ci.rcui t t'~!rv1Jg:-: t:;e prim3ry 
wind il:.gs of the 49-A repeating coU., di sconnec ttng t ]';e ';,ow1 er tone" To repeat 
the oreratton, the H ke:y mt1st be 3.g3,in operated~ openi.ng t'r:e cir~utt in v.rni;~h 
the R-1 relay is 1oeked9 rele2si~g trm rebyo ThG H-1 relay re'.i.eased 9 reles.se~ 
the SR, SB-1 and SB-2 relays restoring u~e c i.rct;i t to no::-rr.a.1 ~ 

40, Should the p1ug be removed f:com fre li.r.e 2t any tirne wtDe tr.e :'\O~vvler 
is beil'lg applied, the SS rel3.:y :"elea~'3S 9 rele'.:lsi.r.g tbe A relaye ·The A reb,~7 
rele3.sed, closes a cLrcui t f1•cm gr0unu fjn the 3rm.::i. ture of tr:e H ... ·1 rel a~, to 
battery through t!'-.e ~.0.rind-i ng of t }ie JJ .. ,2 re1a~ vit-,i ct operates & T1':e JI .. ,2 reJ.s.:; 
oi::ers. ted locks to grcund on the armature c-f t'he H-1 re13JJ v::16.er eont-r0l of ~~r:e 
H key a~d opens a Cl.l'CUi t to tr,e prtrnar~, ·of tr:e 49,,.A re1:eat5.ng ccn, oJ.13_, .. 

con~ec ting fr,e }1ov.rl er tone f~0m fre 1 ine. T}1e ·r;o;y} er tone -;-11. ll not be re--· 
connected eve!"l thcugr: F ;e 1 ine ags.in becorr.:es ere ssed 2nd tr:e SS 3nd A rel SY$ 
re-operate.-

41. The selector ~orr,pletss its . t-::vo-1"evolutic".":S a.nd returYlS to norrr,3.J ::1s 
described 3.t)ove. -Vlhen the H key ts restored tc :ncrrral, fre F.-~1, B-2 3.r.d SR, 
SR.-1 3-:--,d S?.-2 relays relea5e. Should t~ie H ke~ be released at 3r,;y time :befo:"e 
foe selector )~:as ccmp1eted its second revoJ.ution,, the H-1 relay relaases 9 

closi:!.':g s. ctrcrni t from gr·olmo. on :i. ts ar1~3,ture, BN brus!-: of H;e selGctsr, to 
b3. t tel''Y fhrcugh tr.e ,vir:di.T,-S- of tr';e ste·ppi:;g m3.g1-:e t res tor1ng o·_e s•,7j_ tc~ to 
norrisl. The H-1 re1321 :rele3.sed, 3lso ope .:1s 3 circut t trroug}·; t 'r.e :prho3ry 
wLxl.i.~1g of u·,e 4.9-.t:i. repe~.:3.U.~g con dt soor.r,ec Ur.g tr..e howler tcYle. 1.'7i tr the 
F key re-c:cer3ted imnedi.steJJ,i, Hie /o-;:Jler '7Ul 11ot he 3.ppHed until t'r,e P.l'T 
brush :-:s.s cs.-used. t:·: e ~:elector tc :'.'eturn to ::or:msl 3.S fre ci.rc1;it in which t!':G 

B-1 relsy oper3tes is opened st t j e C b~ush o~ t t e sel sctorc T~is a~sures a 
grad us. ted appl i ca U. 0::1 to t}ie l-;0v11 er tone o 

42. Tbe ·nowl e r c3.n be s.p-i::,1iecl or.137 by me3.~-1s of t0e seco:-:d3.ry test cord 
~s t!':e operatj_on of t~e ~--.eviler 1(e;y (H) disconnects t:--:e :prir:!ary 3:1d secondary 
test cords from the }iowlar circuit_. 

43. :rte ke;y m::trked z is used to intsrchsnge the nril'!:2.rJ' 3.nd seco1:d3.r:9 
test cords with resr,ect to tr:e pr:i.f:!ar.~ ·:;1nd seco:1d3.ry testing clrcults. tvhen 
the key j_s i.~ the norrna.l J;osj_tion, fre p!'lmary test cord is connected to t :-:e 
primar, tes ti.ng ci.r.cu.i. t snd the secondary cord is co~111ec ted to t 1,,e secondiry 
test ci.rcult. The operatJon cf the ke~ mskes it ·possible to 3:pply sll prim2-r:y 
a.nu seccnds.r:y tests excqJt U:e tb1.rd ·wire te~t ever H.e seco.:'."lds.ry cord, s.nd 
all seccndsry tests except t":':e riowl sr test, ever tr:e :_Jri m:a.r~1 cord\) 
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:~ 07t,C..A 
( STP) 

208-B 
( 1 ' to 9 •) 

208-C 
( O') 

Te f~ t • 01 O amp. 
B.ea<l.j. 00098 amp. 

·. ( 1 5 Tu ge S{ ) P::1ge {f 12 , 
Is su.e l ,... . B'r--501002. 
Ma:v 26, 1 921 • 

·:M~CB.ANICAL REClITIRRM~T'rS -- ------·--·-' •·-------·- ·----

Armature gap .. 013" to ~-014,. • 
Ccn tact .g3p .. 003" -to .,004". 

Test .009 amp., 
Readj. ~0092 am"!:). 

MECHANICAL RE0PJ]El~~ . 

:.A:rrnatm~e gi.p "018° to (,:,021 11 • 

Con t3.c t gap "004" to .005,,. 

RELEASE . 

The retractile spI·i.ng tenston s1-; -:111 be 9.djusted 
by bend!ng the st3.t:ion3.r;y lug on H:e ··re,lay frame 
and :-ic t by_penQi:.?1! the lug on tr,G 3rrnature. In 
rnaklng the :ldju s tmen t the stat :i.o:1ar~1 1 ug s"::31 l not 
be bent to sn .sngle gre2. ter F.:an 45 degrees _from 
tbe ver ti ~al. 

Test .0152 ampo 
Re3dj • .0148 amp. 

Test .0138 amp. 
Beadj •• 0142 3m~. 

Arm3.ture g.::ip .018 1' to .021" 
Con bet . ga:9 000<'=" to .,005u. 

The retractile s-pri.::,g tension ::(v;s,}1 he adjusted 
by bending the ~ Li Uono:ry lug o~ t:-ie _rel3~1 ~ran?e 
and noJ_J2_:y_}?eY"t_Ql11g-· n ,e lug on tr;e 3rrnat1.,re. ·. In 
;liB.ki.ng tr:e adju ~1trrent tr:s sta.Uonir~, lug- srjall not 
be bent to an ar.gle F;~re::1 ter fnan 45 degrees from 
t'r:e vertica l~ 

Test 00122 amp~ 
Readj. 00118 ampo 

.0108 amp. 
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208=G 
( 0-9} 

Bl 
( R3 
SS) 

:599 
(SR} 

B1 47 
( FCI 
SCI) 

E23 
{H-2} 

E62 
(CR-CC) 
(BT) 

E62 
( D) 

E64 
(A) 

El93 
{FTC) 
(STC) 

-_ ~ CI:f~I}IT REOUIP.E.1V!E:NT3 

: 1,,ffi(JFA1HCAL. REOUIREl'-1»1 'l'S 

: Arm$ t.:v.re gap:· l!.018" · to e02l 19 o 
- Co;n tSLc t g3:p __ ~ 004!' . to II O O 5" • 

Tbe re tr3.c tile spring tension 5}·13.} 1 be 3dju s ted 
by bendt~1g: the -. sfation:s~y lug on the re13:y frame 
and· no_LQ:y_°l2.§.D-di11~t "t'rie lug on t 1-:.e artna ture" In 
Tn3.kh1g t he adjustn:ent fre stg,Uonary lug sJn11 not 
be bent to ar: . ang1e -gr.-e3. ter t h3n 45 degree g f:-:-om tJ';e 
verUca). o : 

OPERATE 

Test .o 152 _,amp.o -
Readj. .014:s-, am:p. 

Afte-r a ~o .3.k .of: 
3.p-pro:~irri3.te],_y .3. amp_. , 
!l,'$st .021 _smpo . 
Re~dj. -,0i5 -arr p. 

:. ' . :t~s,t v01_38 3mp., 
Re~~j ~ o.C?.142- ampe 

,, '· .' 

Test. ,0048 amp. f? ~ -' F _ 
Re3.dJ o .0045 3.Utp., · · · V. -•· - . . ~ .. . 

' 
,-1 II 

, . ... .. 
. ~ : - . - .- . 

,; 

a 
Test .0020 smp • .. 
Resdj. ci0010 smp.o.: 

Test .028 3.mpo :- ·· · · · 
Readj •• 016 3mp. 

Test .049 amp~ , . 
Re:adj • · -.042 amp o 

Test -.063' arr;p() . 
Rea.dj. -~042 amp. _ 

Test .064 amp., 
Readj C) 0035 ·stn:p~ · 

Test 0096 ampo · 
P.eadj Q ~069 amp~- ~ " .• ; I 

.: ~est __ ~~Oll: amp!> 
- ·Res.dj <> e◊°l 2 3.mp. 

Ts$ t ~ JO _30 n.mp. 
- R.eadj o . • q3_~ ~mpc 

~- Te-s f ~03b amp. 
Re:.ldj _~ .03~. amp-o . 

Test 0022 amp. 
·BE13cij. :· · .o 24 amp. 

: ,.Test ;.1038 .sm_p'" -: 
, ; Readj o .040 ._amp • . . _i. . ~, 

After ::1 scs.l~ of 
3:pproximately ,3 srnp;i 
Test ,0037 amp. 
:Readj. ,005 3.mp. 

Test .0023 a.mp. 
Re2djo .0025 amp. 

Te$t :•0002 3.mp. 
J;1e3:-dj •• 0003 3.mp. 
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E361 
( :?.l)) & 
(SD} 

I 
E367 
( m 
E380 
(SR) 

E396 
(PCO-
SCO) 

E447 
(H.;.l) 

~539 
( T-U) 

'E791 
(ADV-1) 

·~no37 
( SR.;.1) 

j "EJ.041 
(SR~2) 

~1054 
{ TH} 

E1134 
v ( l\fT) 

il.309 
(D} 

E200 
{ADV) 

OPERATE 

Test .017 amp. 
Re3.dj. 0016 s.nrp. -

Test i,017 _arnp. 
Be.adj" .012 amp., 

Test .025 amp. 
Readj. .009 smpo 

Test . • 018 ·am:p. 
R.eadj o .OH~ amp. 

Test .034 amp. 
:Re3dj •• 027 3mpo 

Test .015 amp. 
Re3.dj. 0010 amp. 

Test .017 amp. 
Readj. .Oi4 3mp-> 

'rest .021 ::imp. 
Readj • .01 s· amp. 

Test .030 amp. 
Readj, ,020 amp. 

.Test .019 .o.mpo 
B.eadj ci .016 ~mp. 

Test 0052 s;mpe 
Beadj. t,018 amp. 

Tc:faf. ·.017 ::i,rnp~ 
Beadj • • 012 ampll 

Test .021 a.r.,p. 
:R.eaa. j o .016 .. :rrnp • 

Tes t • 010 amp~ 
Readj • ~011 arnp. 

Test .0075 amp. 
R.ea:1j. ,;008 amp. ·· 

Te s t • 01 3 arrip • 
Readj. ~Olt1 amp. 

Test .0055 2.mp. 
Resdj. .006 3.mp. 

Test .0095 3.mp. 
Beadj Cl .01 O amp. 

Test .0095 amp. 
Readj •• 010 ~mpCI 

Test ,0095 amp, 
Readj •• 010 amp. 

Test ,011 &.mp-. 
Readj • .012 amp() 

Test .• qo?o airi'p • . 
Re~dj. ·~0074· s.rrrp~ 

'Test .0028 amp .• 
Readj •• 003 amp:, 

(15 Pages) P3ge :ff:14. 

Issue 1 - BT-501002 • 

. Ma~; 26, 1 921 • 

RELSASE 

Test ,0005 a.mp. 
Re adj. .001 amp. 

Test .0028 a:-np. 
Re adj • .003 3mp. 

Test .0019 amp. 
Readj. .002 amp. 

1:0~:- Adjust tte s traJ.g1~t outside s:prfr .. g of foe rrake bre3k 
spring combinS, tic:n to give U:e gre::1 test po ssi bl e con ts.ct 
pressure 3g3.i~st t}1e bent outside spring. 
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RELEASE 
'.\' 

if E1520 Test .030 3mp. 
Readj •• 023 a.mp •. 

Test ·"014t 3mp11 
Pie'.;:l.d.j • ci015 3nip • (S,~L · 

()u tet' 7!dg. Test ~040 amp .~ 
500_ otms 

12521 
Sounder 

'.MECFAlU C.AL REOUI R~n!ffil 

The alr gap. be tv.,een tte 3.rm:i ture .. 3.11.d 
cores·, with t'he leve·r dovm, 's'r:3.11 be 
.,005" mi.nimumo 

~rhe sounder shs.11 be adjti s,ted · tc or,er.9. te 
on c,050 amp . :lnd to ·relei5e en cpen 
ci.rcui t, 2.f ter opers ti.r.g o~ ~:pproxima tely · 
o?50 atpp. 

,i . r 

~G.-- .~SF-JO. 
9-27-22. 

CFK 'D .... - 'RAP • .,,;ctip • 

' . 
,: 
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