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METHOD QF OPERATION .
‘ # . t _ • ' TEST CIRCUIT
F in a l m u ltip le  Test L iv es , fo r  t e s t in g  in c o m in g .se le c to r c i r c u i t s  having Fcu.r 
x a r ty  bemx S e le c to r  A*C*. R inging -  95-110 w elts  -  au to m atic  R outine S e le c to r  
l e s t  •*;rams *** Power D iv is io n  M echanical Switching.*

m m j j o m m M ' • ■ / ", • • ■

PURPOSE. OF .GIROUIT ' '

i s  used f o r  t e s t in g  machine sw itch in g  incoming s e le c to r  
c i r c u i t ,  ih ese  incoming c i r c u i t s  a re  equipped w ith  fo u r p a r ty  sem i-se le c -  
t iv e  r in g in g  fe a tu re  .and have 24 v o l ts  t a lk in g - b a t te r y .

WORKING LIMITS ' .

.This c i r c u i t  i s  used  only  when , the v o ltag e  o f the exchange b a t te ry  is  
f 24 to  25 v o l ts  fo r  24 v o lt  b a t te ry  and 4 8 .5  to  50 v o l ts  fo r  48- v o lt  b a t te r y .

OPERATION

0

P BING T PAL FUNGTTONS '■ ‘ v ‘:' ; /.

The p r in c ip a l  fu n c tio n s  o f th i s  c i r c u i t  a re  a s  fo llo w s:

3 .1  To t e s t  the r in g in g  re la y s  in  the incoming s e le c to r  c i r c u i t  fo r  
(a) prem ature t r ip p in g ,  (b) p ro p er t r ip p in g  and (c) non«-tripping.

3>2 To g ive the  su p e rv iso ry  re la y  in. th e  c i r c u i t  under t e s t  a  soaking 
c u r re n t ,-a n d  then  a : re le a s in g  c u r re n t ,  a f t e r  .which the  r e la y  con tinues 
t o be o p era ted  an d  re le a se d  a l t e r n a t e ly  u n t i l  d isco n n e c tio n  takes p la c e -

4 .  CONNECTING- CTROTHTR . '

These t e s t  l in e s - a r e  a ss ig n e d  sp e c ia l numbers- and. a r e  c ro ss connected 
to  - th e  f in a l  m u ltip le  but a re  no t. connected to  e i th e r  l i n e  f in d e rs  a T est 
c a l l s  a re  made by e i t h e r  a ro u tin e  t e s t in g  c i r c u i t  o r th e  manual te s t in g  
c i r c u i t  a t  the o r ig in a t in g  e n d ,'w h ic h ..se le c ts  a  tru n k  fo r  t e s t  and s top  
only  when tro u b le  is- found o r a  busy ‘trunk  i s  encountered*

DETAILED DESCRIPTION

5.  ̂ When the t e s t  number d e s ig n a te d  by the  Telephone Company, is  sen t 
e i th e r  by an  au tom atic  t e s t  c i r c u i t ,  o r  by a  machine sw itch in g  B o p e ra to r , 
who s e ts  up the number on the keyboard as a re g u la r  c a l l ,  an incoming
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IViETFOD OF OPEEJ.. TIC?: 
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Fi:na.l ,,lult:iple Te5t Liv:ie, fo:· t0sting j~c(lJTJi'.':.15".sel":l_ctol' circ 1.iits :r .. o.-1;ir..g "Fe,u:'{' Party Semi Selecto:· J.•C~ Ringing - 95---P.0 ,;ol'~s .. autoimtic R .. utjr,e Selec~ur 
T~st Frame - PoWt::ll' Div5.sio11 J.Vlec1'.:\r,ict>,l e-:vi~;cn::.ng, 

This circuit is used for testing rrsc11!.ne switching incoming selecto? circu~t. These incoming circuits a~e eq,iipped with four tarty semi~selec­
ttve ringing feature .. and hav~ 24 volts talking battery• 

2. WO'.RKING tIMI~ 
. .. . . 

,This· c i'rcui t • i-s" ·used only w_hen. the voltage of the excb3nge battery is 
24 to 25 "Tol ts fo·r 24 volt batt·ery a~d 48•5 t_q 50 vol ts for 48• volt b~·~tery • 

. , :. 
OPEPA.TION .... , .-

' 3. ~l}TQJI?,\ L FCJN.QTIQ~ .. _ . 

The principal functions of this circuit are as follows: 

3.1 . To ·test the 1·b1gine; rehys in the incom:i;r.g selector circuit for 
(a) prel1l3,ture trippi~g, (b) p~opcr_tripping and(~} no~•tripping. 

. . 
3~2 !ro- give t.he su!)ervi's.:,1-y relay in. the circuit ur;.der test a s0:1,king cv.rrent,- -and -~:hen a· re:'..easing current 7 a..fter ,'l'tMch the r91J3.y C')r..tinues 

to be o:pc?o.ted and !'eleasea aJ.ternatel;r unti.J ¢1.,:sconnoction takes place. . ' . . 

These test lines• are assie;ned speclel numhers- al'ld a.re cross connected 
to ·the fiml multiple but a.re n·oi;_ c,~nne~t~d to either -Hne finders., Test. 
calls a-re :rmdP, by eitb.ar a rout5.ne tes·~1-.r1g ci:rcuit C>l' the m.,~u.."-1 testil)g ci:rcuit at the o•riginsting cnd, • .,,hi~h.select-:; a tr·,mk fo:r test a.n.i stop 
only when troubl-a is f'otmd or a busy b-unk i_s ei~countared• • . . , 

ntTAI~_DESCRIPTlON 

C 5. Wben the test numbc~ ~esi~~ted by t~e Telephone Com:;,any, is 2ent 
either by- an auto!:ntic test ci't·cuit, or by a rmc:!J.ine suite.bing_ B operator, ~ho sets up the number on the keyboard as a regular call, an incoming 
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in  h u n t ,  f o r  the f i r s t  id le
ove ;  t i  s 8 e i s c t ° r *
lead  when t h e - W f  ^ \ r o h  ( P  I ' * / \  U * <7illcli lo<CHr to  b a t te r y  on the  S: 
opera ted  a t  th i^  —  a a ’5afl0l;E 10 P o s i t io n  2 . She (CO) re la y
s e le c to r  c i r e n i  i h n e 'J  te s t° h 7 !  '7  u s e ™1 * » ic t io n . When the  ircoc'.i ng 
re la y  o p e ra tes  on th e  n - t  ^ t r i o f  J -  r ln g in e  p o s i t lo n * ® e  (?.} 
r in g  in te r r u p te r .  C3ie ooer>i*inn +■ '/ 'I f 1® cu r-‘'eli''; su p p lied  by a  two

« — * “ " « »  » •5 u ^ S 5 ,“« X 2 L n ? ^ ? * . t  2 r “  ? ro p era ted - The o p era tio n  o f h ,c /p  tT fc“ e > r e la y , which
through the PU in te r r u p te r  h r ^ ” ( L ^ n  ^

■ ^ .- in t e r r u p te r  brush  2 i to t  s h o ^  I i S  frran ground through the'
e ra te s  the  (PC-2* and (prj v i „ ■/ ’ ‘ •1a:nP> °* s  P» the (P.~l) r e la y ,  op-
o f th e  (?U>i) r f ia y ?  L t0  t e t t o i y  t r o u g h  th e  w inding
feeing r L i l U  l Z ^ Z ^ l  ®  * * *  is
(HUM r--.ay  o p e ra te s , and 1-cks throueh 0 l r 3 u i t .

D -- When- the r in g in g  c u rre n t ia  w d ,2  ?  5? •?^Ae co n tac t .to. ground' on oam 
rin g in g  brush  s e t  2 t ve hpu' 1 V rp1 ^  sr*PPl i e «l to- the  t e s t  c i r c u i t  ' through

- - » •  * »  5 * « so p era tin g 1 c irc u U  fo thp n t b ^  v r i ' ; . 01 z * r e la y s ,  opens theA o tn e r  relay®, p re v e n tin g  U c  0pe > . * n, •
e ra t io n  o f e i th e r  the  (PU-1) o r  /pit ^  e 1 ® J °Pe ^ .^ o n »  m e .o p - .
cam B, to  b a t te ry  through the  R~v ,i m 1Pl f  ?se3 a  c i r c u i t  ^om  ground
tio n  2 , Should e i t t e r ^ t  o" f Z Z f 8 ! * * *  t0  P° S i-
the  make o r b reak  co n tac t n f  «  y> - *,ruSiles connect, ground through 
d isco n n ec ted  a ^ U h ^  *
on i t s  in n e r w inding and  locks on i t s  o u te W in d in ' '  J n  J I lU  T  
p re v e n tin g  fu r th e r  o p e ra tio n  o f the  t e s t  c i - c u i t  m - r  J . ° d on c . 
P la c e . -With the  sw itch  in  p o s i t io n  p" n j b ™  u  d isco n n e c tio n  takes 
the t e s t  c i r c u i t  in  the  in te r r a i  bet-veerT-th = c u rre n t is  d isco n n ec ted  from
le a s in g  the IF.)re l - v  which ^  ?  flr3 i: **& s ^ o r .i r in g s ,  r e -
o f . th e  (-B~l) the  re ;lay* Ihe
re la y  opera ted  the (B -l) re la y * n o n L l^  D% t h r °U811 th e  <C0)
fea ttery  through the R -l * £ tu *  l o T ^ n t ^ f  %
the  n ex t in te r v a l  o f two Hud- , 7 ;  zo Jfc^^tion 3. when
s u i t ,  the (R) re la y  reo re~ > tU  ’ -e * .S ourj,ent a p p lie d  to  the  t e s t  c i r -  
e ra t io n  o f the  (E -i)  r j a v  co’ - i H  urn ° i’e r a t in S the (H -l) r e la y .  She op~
(B; l )  re la y s  opera ted  * £ ? S ? Z  '{Ivfr ^ y ’S  X  ' ° 0) “ d 
H^2 m agnet, advancing  the  sw itch  to  to  b a t te ry  through the
PD in te r r u p te r  brush  s e t  l !  o r byush s e f s  “n t v  p 0S lti0B  4 * e i th e r  «*> 
and H re s p e c tiv e ly , alld o £ u o t l  o ? £  t k f f \ £ i * : ^  CamS 1
the (PU) re la y ,  o p e ra tin g  the r e la y ,  T h J o n e rs tio n  -.f ?v. l u n f  t ? roo8*> 
c lo se s  a  c i r c u i t  from eroun^ rm -n ± °P 'sra tion  o f the (PU) r e la y ,  . , ■
(E -l)  re la y  norm al, which re le a s e d  d w i n g ^ h f  i n t e r f  ? ^ ^  0p0Rlted th e  -u a  l in g  m e in te rv a l  b e ^ e e n  r in g s , cam.F#-
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selector seizes a· f:!.nal selector, whioh in tur.1 hunts fOT the first idJ.e test line. Wnon tM.s c~ r..;;uH is ·seized. 'oy the final selector., ba tte~y over the S lea.,1 c.,perote::: iihe· (G-''.) rel~.;r ·.vhicli lo.ck::- to. battery cm 'Che S' lead when th3··tect switch (P. ... ;.J .;.u_'l'/a.nces to :f,0!3itio11 2• The {CO) r1~Jay operated, at this Mme pel•forrr,s !-O t,seiuJ. f'il!1c'Gion. \7hen the -i~corr.inc • selector cj,:rcnH unc.o:r t.e'3 t ha,s a.dvani:ed to its ri!iging po:3 i tion, t:1e (P.) relay opel'E. t£~~ on t!1e ~i:?':::t period of ringing current :mS1plied by· a two ~ ring inter:rupteru ~e opera tior1 of the (R) rel-?.y closes a ~iMu.i t f:rom ground through to be,ttery through the ,11"n'3.inc of the {R--l) relay, which operated• The operation of the (R-1) relay closes ci~cuit {1 . .).~?0I!l g,~ound. throug."'1 the PU intarrupter brush l (not sho"VU) (PU .. 1) larqp, ram (l l ~ the (R~J.) relay oreratecl., cam E, th9. (P:i-l} a11d FU-2) rele.ys, to·oa.ttety-tht1;>uga tile •winJ..in~·,or the (PU-2 i rel."1.y, and. ('3 l £rem ground through the' . 1J?tl-intex-rupter b!'tiSh 2 (not shown), PU--;~ le.mp, ca.m H, the· (P.•l)·relay~ dp• erates the (PU-2) a'iid • (PU-l) relays nortm.l to battery throUf;h the uinding of the (PU-1) rnlay• \'./hen the ringing currer.t open.ting t"h:e. (~l f~lay.. is ' • bei:'lg received through. ringing brush set 1 from the incoming cir~ui t, (PU,')} r•• ..ay ope:rates_, and. leeks ... t!t:rR;ugh its Im;ke. c-un.tact. :to. g:rouna.· on earn D.• ·· Whe.n· the··rii'iging ourr.en( i's being s~l.1~(1. to, the test .ci.rcuH;: through ···••rit1;ging brush .se.t 2, 'the {PU'-lJ ·relay op·era.tes and locks through to ground on earn D• The operation of either the (PU-1) or (PL·-21 relays, opens tl1e ope?a.ting circuit to the other rela.y 9 preventing its ope~t~On• The· .Op"!' . eration of either the (PU-l) or (PU«2\ relays closes a circuit from gi·o'.2?ld. earn B, to battel'y through the R-r nngnet, advancing the s·,1itch to posi•• tion 2• Should either se~ o~ interrupter brushes c~nn9~t. ground through the rm.ke or breal::: contact of the (PU-1) relay before ringing c11rrent is disconnected and w\th th~ ~-l ~witch in•pos1tion 2,.tne {PU) relay· operates on its inner wirid'.bs ·and loc:its on 1 ts outer '.7indj.ng to gl'OUlld on ~ c, ·preventing furtber op3ration of t,he test cir~uit untll disconnection takes place. With tha·switch ih position 2,. ril1ging curre:it ·is d1scormected. from the test circuit 'in the inter't'al botv1ecn the first and second rings, re­leasing the (R) ~el~y, which in tun;,. releas.es t~e (I; .. l) re:ta.y~ • The release ·of. ~he (J\··l) :relay closes a. circuit from gr..ound on oam D, through the (CO) relay opera t~d the (R--J.) relay no!'!Ie.l, c;-:,m F ,, the.--(PU! r.ela.y nol'I!lal to l'~tte:cy t'hrough the •R-1.In?.gnet, ad-o-a-11ci11g the switch to .1:-~ ::tition 3. When the 1;.e:;;t intel'Val of two ring ringing current is applied to the test ci~• ouit, the (R} relay reope:-ates, in turn operating the (R-.1) rel~yc The op­eratton· of the (P.-1) re;:lay cor1nect$ ground thz-01Jgh cam D., the (CO) an.-\ (P.-1) relays operated cam E, the (PU) .relsy notrr.al, to- ta ttery through the R•2.rm.gnet, advancing the ·sv7itch to position 4. In pO$i.Uon 4, either the PU intarr~pter trush set+• or bruch set 2 suprlie~ gr1·ma. through cams·! a!id. If respectively, and ccn·,acts of the {PU,,,l) relay,. to tattery through the (:PU) relay. ope:atfag .the relaya 'The operation of. the (PU) r.elay, .. closes a circuit from ground on cam Do ti,iot 1.g.li the (CO) relay operated the (P.••l) relay normal, ,,hich released during the intervc\l bet\veen .r~;ngs, cam .F ;> _: 
.. 



th e  (PtT) • re la y  o p e ra ted  to  b a t te ry  through the R--1 n a g n e t, advancing  the 
v:3?/i;te h  to  pbsTti-oh ■ a s  thb - v'Tit^ d e c y e s - ,p o s i t io n  4 , the  |P>J) ra? ay re*

l e a s e s «

PR«iTUKit 'TRIPP IMG TB30?

6v ’ -With the  'Rhi -swivcll in  p o s i t io n  5 , a: c i r c u i t  'is ' c lo sed  from e i th e r  ring** 
,in g -- in te rru p te r  b ru sh  s e t  o r”b ra sh  s 's t through e i th e r  the  make, o r  b reak  
contact* depending upon .th e ' p o s i t io n  o f  -the -(Kf«2)' relay® c o n tac t’s of. ,,cam 0 = 3 

t condenser* •'{£'. -re lay ; to ' g e n e ra to r  jgrbnhd on'.baixi o p e ra tin g  th e  (R)
.re la y  yon ;the. f i r s t : - r in g in g 'p e r io d  -of ‘the  two r in g  current**. B inging c u rre n t 

•-Ispalso  be in g  su p p lie d  from the' Incoming under t e s t /  bu t th i s  cu rre n t,p e rfo rm s  
■-■W- u s e fu l  .fu n c tio n s  in  th e '- te s t  c i r c u i t*  rihe (3.) re la y  p p p ra fed , in ' tu rn  

■ • o p era tes . the. (B«4) re lay ," which-'c lo se s  a  c ircu it* ,fro m  ground on cam ,])f 
. through.-the.* (vOl and' {R-X); r e la y s ’ operated? cam B (R»l )\f ?&m B* on Rr2, ty  

.. b a t te r y  .th rough:;the  En2”magu.et:, advancing th e  tim ing  'sw itch frp rii 'p o s itio n  1 
, .the, a ' Cam 'carrying- it* to  -p o s it io n  9* As th e  K“ 2: sw itch, i s  . advancing’ through.

•" p o s i t io n  2 ■ t o '.'*7*3/4,c th e  T and R sides- o f -the te s t / l in e " a r e -  c lo se d  .through 
s cam- 3 -'on ffc-2, cam li:.. 0n iW ly D ,. 0 9 and; fB r e s is ta n c e s  fo r  i f  2 second? te s t in g  

i f o r  • prem ature t r ip p in g  o f  - the .ringing r e la y  in . th e  ir.cotaing s e le c to r .  c i ry  
c u lts ’udder te s t*  A t the  end o f the f i r s t "  r in g in g "p e rio d .,” th e /JR ) an& ,(R -l) 
re la y s  r e le a s e i  c lo s in g  a  c i r c u i t ' from ground oh' cam i ) t h r o u g h  th e  .. 1

re la y s , re o p e ra te  on a  second” p e rio d  o f  r in g in g  c u rfe n b ? . c lo s in g  -a ‘c i r c u i t  ..from 
■:- ground through the .'o p era ted ’ re la y  'cauf'E”' on R---*}, cam/& an d ' R '̂£$.Kt o , th e ’ B»2 mag-1 

n e t ,  advancing" the  sw itch  out c f  p o s itio n - 2.9* the A.cam C arrying; i t ' to  p p s i»  
t io n  18a*- ■ - * "•

7* $ v*'ju * h. «• ISA 
fcs

>3/4', 'the,, r in g in g'As th e  IU*fc sw itch ' is* ro v in g  through ’ po; 
re la y s  in  th e  incoming s e le c to r  c i r c u i t  undei- fce4t9 a le  a g a in  t e s t e d ’ f o r  
prem ature t r ip p in g ,  by co n n ec tin g  the  B, G and 2), re s is ta n c e s  a c ro ss  th e  t i p  
and r in g  s id e s  o f  the  t e s t  l in e  through cams I» and E* When thev (Ej re la y  ye« 
le a se s  a t  th e  end o f  the Second r in g in g -p e r io d  the  (BAij re la y  r e l e a s e s a n d  

■ c lo ses  -a< c i r c u i t  'from ground, through- earns $ and G on*’ 31*1, cam Q’.on &*£, which 
Is in  p o s i t io n  18c. to  b a t te r y  through this- ms-gnot^ ad  A nqing  the  .’.sw itch 

. to p o s i t io n  19e . Ohe •£*£ sw itch  i s  adi-ane’ed to  p o s i t io n / !  from .gT obndv l(E -l) 
re la y  normal* cam I  and •*£ in  p o s i t io n  to  b a t te r y  •through’ cam B*' When th e  
(R). re la y  o p e ra tes  on the f i r s t -  -period of th e  n e x t ' ringing i n t e r v a l ,  th e  (B -l) 
re la y  o p e ra te s , end 'Closes a c i r c u i t  through cam $ on 11**1, cam B on .R-2, to  
b a tte ry , through th e  B*»2 m agnet, -advancing th e  t lining sw itch  ou t o f p o s i t io n  1 , 
the A cam c a rry in g  i t  to  p o s i t io n  '9c As th e  B-2 sw itch  is  p a ss in g  through 

'.p o s i t io n  2 to  7 .1 /4  on- i t s  second 're v o lu tio n , the prem ature t r ip p in g  o f the  
ring ing , re la y s  is  te s te d  a t h i r d - timev In the  c lie n t  p e rio d  between th e 'tw o
r in g s, the (Rj re la y  re le a se -^  
nects ground through -cams I1' 
advancing the tim ing  ..switch

In .tu rn  r e le a s in g  the  r e l a y ,  which con*
f

p o s i t io n  iU» w itn  tne  ii-xi switch m  posiT ion  10,
nects ground through  cams I1" and 0 , cam G, to  b a H e ry  through th e  m agnet,

. to ' p o s i t io n  10° W ith the  R>£ sw itch  in  p o s it io n

.. 

a 

i 

(' P.J.f!<::.3) ::>,:>.f~ #3, 
I~su" -:: ,. r/:i..,~r>l455,. 
Jv:r.e'"' ~i ~ igj~;~- ( -~ ); 

the {PU)· relay opemtecl to b.1. '.;tE>-<';'.'. '.;i'_r.\°.1Y,3':"J. the :tkl rrn._gnet,, a.d"\"a.n<:i,~iz t:t.e. 
·,:$tli't.eb, tO' r'◊Si'.'i;foJi B~· As th:c!·f>'n(..~"f('lt:,.c)v~i-:;-i.i2'Sj:tio1J 49·t_;1e {PU) I'?.:9.',y :r,-)r.· 

. 1 ({a:·1:rns. . , -. . . . .... :- • • •• 

~· .. ' : ~ . , .,. . , 

(°} &11··.. -·With t~1& -.J{<i.l .s·,d.td.i in posit.i(,;1 5°9 tf cir 1cu~.t' :°ls: qlc"sic:i: f:;:-om eH:he:i.· _rJ.11g..,, 
:inl?'s·lr.,.t~:rr12rte~.-bra.sh $o·i 2f or .. biiish s•et' 2·0 th'fougn e'i t],iei: th@ nnk:e. 0£ break 
c;ontact, o.epm6.in17," :o-pon.the·postt.i:on ·of'·t."he -f~U:~2f__r0J.a.y1 c0r~tact°s· o!',:C.?.m O,S 

' .. M.F ... cdl,:nc:E:'tlr.e-r~ ·{ll~. i·e·1&;y: t<.,· ge11e;'a.cc-:i-£l.';.)1~nr1 (.\l'f,Cfi:.njlV~ o,pe;,:sPn,g ·~ne'.(Rl 
,-~eJ.a.y.·.o:n :th&. r-::.r-;f1,:·J:>ing,:1ng p9:r:lo:i cf ·th9 t:i;o :/ing 1urr.;3n~J. a:1:rie-ir...,,~ cil::rent 

_) 

t 

• ,i~--~1~0 be:lng s:u~plled ,j:::r.0m 'the'. i.11c0n;:h'tf,; mld'.:l.l; :te:~ t . .' t-:i,:li· t:h·: ~- ~lll',i."~nt pe.rform.J 
: •,W:. ~0J1..1) .. ;fon~t-ions ih .the·,te·nt oircuH• [ii.e· (R} rel?,.y 9n{:'!',~~edQ in' t:urt1, 

.:· . ppe:rateu: the. (E .. ,l): relay; whi0h~·c1oaes a- circ~i';t',from e·~pu:rid ·on N!.ffi
0

I'~ • 
t~iT01l€;h.· ·the.: {00}, and:· {R,,l- ); relays: ··opera tea~· cim ·:Ei (B--i }', ~~ lt oii' R.;.:~/ .t9 

.. b1c>. t_te.1-y, ·_tlrrcugh: the:_ R'!"2'·1Jl.a.,gi1r;·~·~ • advancing '4::he' :tif;1i'ng· ·~v·i t}·;h f'r:9Jii. po~i:t.1.°~11 :l 
).,t>l'J.e,.A • -Cc-~ tar-r-yi:rrg-· it, ·to ·-pdti tiou 9. As the n-.;;z. swHch. rs .. ad~a.:Lich1g th:eo;~ 
.. , j)o;3'iJ;iO!\ _2-to·:·7 ... 3/4,'.<.t!w T ~nd ~- sides· ·of :t?e tes~').i,n·~·-·!ll0· ,cl~~e<t' -tJ:r9_u_g,.i. 

.: _.,-t ceim ~:0.1 .R.""2:. 0c&m· L\ on lt•·l·," D? C~ ar.a.: 13 resistam:es for· 1/~ sec.ond., testing 

.. ., for,-p.t.ermtu.re- ~-ripping of· the· ringing r~;i,ay • ih .rh~.· j.t:9otn_ir,g_ .se:~e.c:t.~r.. c~.'ri' 
.: ·cui,t·1·u-:1a.er tes-t:-· :a:t ·the ·ena of the f'H•s t ~ringing. pqri_oa·~, tbe_: {R) a.nC:. 1 (~-J.) 

relays :reles.Sej clo-sihg, a ci·rcu-ii;' from· groun1l on· earn :o~-tn'rough-the. (06.L 
-~ ,.:relay, ··ot,el'a-tt,id 'the {:R ... 1!'••re1§.y ~b~~' ~~~--F·atiij_·q.,_ ~rri.B_o~·n;,~~: ~o· :·> 

la..ttery ttrrouzn, ··~he· R•Z .rr.c.f,?'le-::0• 00.""8.nc:l.ng' t~e ~i":i.'toh.' t6 ¥~15.i ti~1:4 19·,, . ~1it~ th~ 
1 f ... 1 ·.switch·. 1.n pcs 5. tion n,. ::-,nd t:ile: R.-.2 switch•' in pos i tlori:_ ~.o,. th~ • .(:al a11a. .. \By,l) 

.J.'0~,a,ys. :teoper~ta on 8, Sl:!COI:d'.;.,eriocl o'f fi:1g:bg 'cu:rr"eni:9 z,.o3,.n~f.-a :circuit .f:ro:1:. 
·;·ground througn the :ope~ tee.· relti~• • ~m' 1r· o-ii .'B:"J, •·;!om' G-!a!'.a. • ThiP2~. to. ihe~ R~2 n~~· 

11e:t, aa:m.ncinff the S\1/'i'tc,h ·vu"i ·of posj ht!l: :,0~. t.n~ A. cr..6 ~.;.:njin.s; 'l:l;: t.o p~,s! .... 
tiO'll l8o... ... t · • _:. • ' • :, • '. • 

' .. , ...... :. 

?. , • ·As the n ... ;z ~fr·0HC:'n· ls: r..ov1ng tilr-o'b,:;h·:i<"J~~~:i_.w.·::? -~~'.··;;,c..,,3/4;~··1;:b~.·~.~-iigir1g 
relays in the f:c:.ccm:Lr.,,g seleci;c..:c t'\tic,{..,{-,_; \t..L<;e:..: teAt; :i.-·E'·i:,e:.\lTJ. i;esfoa· f'o!' 
pre!tature tripping, l1;y,· c.;onnectlng the~~ C ~w;. D1: :r0sH·t.::,1ices acrnss the ti1) 
and :ring sides of the test line thl'ouglt cgr;J.J L. ::-.rd ;B;n ·1yhen -~4Q (R1 re.h~1 t~.., 
l_eases e. t· t:.t;ie en('.. ·of. the 0·':ic·o:.fd i'i'llgkt • P'~:doi thA (R-... l) ~e_~a,y Je,le.~se~ " .. e.!ld 

• c:i..o~es .a, circu:tt 1from -g:i:ound th-rc,JJ!:h ~rr..a F l'".7.rl G on J1.~l,,, • ~~Ti CL on ·n-;,,2, which 
is in 1:,oslt:t9u 18~ t<i ·c."'lt.~(".·.i:,;;r th-;:-011,~:i ~·fat·I<-~: .. ri:.,q:.~::~t9 ,c1·i',1~~.nq5.r16 \n,e '..S'i'li'iiCh 
to positton 18,. The .E-Z s~':h:cli :.s· ;:;o.'t~Y.1-::;ec:J ·t;i yosi.t:i."qxf·:;. :(.tcrn_e;ro\';l'.).d.~· {R--1) 

. . • • l <1- ._ 

r.ela,y. norrr.a.l, ca.m F 8-nc1 'G in :?:J0s :i.-i,-iw • :, ~ ~0 'l::a i.;l;et"y ·tn:co-nsx1. c3::-""i B(> n11·e:(,. the 
(R). rel.<;\y· ope:ra:~cs m'.J. ~;}!t3 :Ci.::.•;6t -r;e~lCll o.? t:~fi ,-:18."l(i; :; i:.:i.~·tng jr.~-~1-~id., the (B•l) 
relay operates, ~.bd ·cle:sas a. ci:;.•i.\u.it. ~l:.::::,)1•gh n~r- :~ on r;_..,:•., 'osm B on .R~2. • .. to .. 
b2,ttery.. through i,l1e R=2 l!C-\€"flet·9 .s~;v!?,~H.i:t.1.;g ·tne ti1.o:ir.g ::.witch out of p.$S1 t~on 1., 
the A- cam car::c~•:b1g it t'O 1)OSiti0n "9c .e.s ~:he 1'{ .. 2 s,:vitr,h is )?3S5i:ilg thr_ough 

~ :position 2 ~o. 7. 1/~ ·o:i'l· ~ts soc.one. :r.e:voiut.i'on~ the prerm.t,;r~ t':rippi11.g,qf the 
ringing. relays -i.s t::-st0d ·B- t~iic1 •time•· I11 the ~fHm.t· pe~iod oet:ve~;.-; ·the· two 
rings., the (R) 1:e'ls.y :reJ.e~.s':l::.;,· 5.n :~1::.:r~ r~.:J.e~sbi;-; <;he ,.J;l' .. ).) ,-,;·eb~r, Vii1i~h _con­
nects ground i?ncuglt •ci•.m3 · I•·· s'.'.'.:c{ G-, t"a.m G·~ t:> ~t-~·1:::!-~y th!~~eL. ·t~e ~1'::f m:~gnet, 
~dya,nc;ing too timing ,svlitch to· positi'c.n lO• Witlr the P.:-2 switch in ·position 10, 
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the oalie ground through cam C on B-2 advances th e -B -l sw itch  to  p o s i t io n
l l a . l  „ $ T  I  ° f  th e . (R) r e la ^  i s  connected a c ro ss  the  T and E 

e s t  c i r c u i t  a w a itin g  the  second in te rv a l  o f  r in g  c u re n t.
■TRIPPING (PER?

8 * tR® rin g in g  r e la 3rs in  the  incoming s e le c to r  c i r c u i t  under t e s t  have
i p f e mt u r e l y 'J .and the r e la y  o p e ra tes  on the  second rin g in g  
" * T* n tu rn  °Pe r a t i ng the (B -l) r e la y ,  which c lo se s  a  c i r c u i t  from

? e t  through cam E , the  (PU) re la y  norm al to  b a t te r y  through the  B -l mag-
^  t0  P° S it i0 n  8 - However, should th f  r in g in g  re^

^  incoming s e le c to r  c i r c u i t  t r i p  p re m a tu re ly , the (B) r e la y  does
■ in g  e n d ^  In S o s i H r r i ^ V p T 9 * 11!' 13 R eld up u n t i i  c ie a re d  from th e  o r ig in a te  

re le a s in g  th t^V  r S  8 ?~ lfi the S l le n t  in te rv a l  he Ween two r in g s  o c cu rs , 
o f  the ?S U  ® a ? ’ tu ra  re le a s e s  the  (B -D  r e la y .  The re le a s e

T±a7 c lo se s  ground through cam F , to, b a t te r y  through th e  B -l 
advancing the  sequence sw itch  to  p o s i t io n  9 . In p o s i t io n  9 o f  B -L  

*, i7r„ L  connected in  a  c i r c u i t  from g e n e ra to r  ground on cam IT," w ind-
i ° r e la y ,  cam 0 , c o n tac t o f  th e  (?U-2) re la y  to  e i th e r  b rush  s e t
t v ) L  Uwn Set 2* o f  in te r r u p te r ,  o p e ra tin g  the (B) r e la y ."  The
cam a •on3rBr ?CPeJ a te S *th e J E^  r e la y ’ which connects ground through cam E to  am S on B-2, advancing  the B-2 sw itch  ou t o f  p o s i t io n  10 o f i t s  second

R; 2 swli tc h  i s  c a r r ie d  to p o s i t io n  18*.by means o f  the A cam,
t U t  J th f ° ugh P o s it io n  11 to  16-5 /4  the rin g in g  re la y s  in  the
rp s ,_ .  ^  , Ql? CUl t a T e  te s te d  fo r  tim ing  t r ip p in g ,  by connecting  the  (B)
I T S S lT lt S  ?h ? . 5*0 ohra P o r tio n  o f  the C re s is ta n c e  a c ro ss  the T and B
S S j l ,  th L teSA \ U n e ' ing  the s U e n t  Pe r i od. a f t e r  the second two r in g
in te r v a l ,  the (R) and (B -l) re la y s  re le a s e  which advances the  (E-2) sw itch
I L v o  A * -n a  c i r c u i t  through cams F and G, and- cam B on B-2. With 
the  B-2 sw itch  in  p o s i t io n  1 , the same ground through the  (B -l) re la v  n o r-

A  BA  Cam ° on H~2* t0  b a t te r y  .through th e  B -l m agnet, advances the te s t in g  sw itch  to  p o s i t io n  10#

9* J i t h  y e - .s ^ i to h  to  p o s i t io n  10, th e  E re la y  is  ag a in  connected a c ro ss  
- ip  and r in g  s id e s^ o f  the  t e s t  l in e ,  aw a itin g  the nex t in te r n a l  o f r in g — 
ng c u r re n t .  I f  the  r in g in g  re la y s  in  the s e le c to r  c i r c u i t  under t e s t  have 

no t tr ip p e d , the R and B -l re la y s  opera te  on the f i r s t  p e rio d  o f  r in g in g  
c u r re n t ,  and th e  B -l re la y  locks through cam J ,  and the  CO re la y  o p e ra ted  
A ? * ° A  on c a m pr event i ng  fu r th e r  o p e ra tio n  o f  the t e s t in g  c i r c u i t  

* d l3c0nn®c tl0 n  tak es  p la c e . I f  the  r in g in g  re lay s  in  th e  incoming 
^  tSpa r e . t r  1 pped’ r in g ill& c u rre n t i s  n o t su p p lied  to  the  t e s t  c i r c u i t ,
■ * e  ̂ and xt-1 re la y s  consequently  do no t o p e ra te . D uring the  r in g in g

v h thG te s t in g  sw itch  in  p o s i t io n  10, ground is  su p p lied  e i th e r  
p ic k  up in te r r u p te r  brush s e t  1 , o r brush s e t  2, cam I o r  cam H, 

nr"* pit f  , r f ak  f o n ta c t o f th e  PU-1 r e la y ,  depending upon whether" th e  Ft>2 
ro i S '  , . t 7 1S o p e ra ted » t0  b a t te ry  through th e  in n e r w inding o f' the-PU 

a y , which o p e ra te s . With the PU re la y  o p e ra ted , and the B -l r e la y  non-
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the same ground through cam Con R-2 advances the-R•l switch to positicn 7° In position 7 of R-1, the (R) relay is co~.nected across the T and R sides of the test circuit a.niting the second interval of ring cur~nt• 
• TRIPP ING· TEST 

e. I:f the ringing relays in the incom:ng selectol"· circuit under tast 1'..9,·ve not tripped prerm.turely~ and the (R} relay operates on the second ringlr:g interval, in .turn operat'ing the (R-1) relay, rrhich closes a circuit frriLl ground through cam E, the (PU) relay no~l to battery throt.gh t~e Ral rmg~ net, advancing the sTTitch to pesitio~ a. Ho~ever, should the ringing re~ lays !.n the· incon:lng .selector circuit trip prerru.~urely, the (R) relay does not operate, and the test circuit i~ held up until cleared from the Olligil1a.t­ing end,. ·In position 8 of R-1~ the silent interval bet~een twc ring~ 9ccurs. releasing .the R relay, which in tu·rn releases the (R-1} relay• 1'he· release • of the (R-1) relay closes ground through c;am F, to cattery ~hrough .t~~ R-l ... rm.gnet·• advancing the sequence switch to position 9• In position 9 of' ·R•l• • th·o (R) relay _is· c.onnected in a circuit from generator ground _on cam N; wind• ing of the (R) r.elay, cam 0 9 ~ontact of· the (PP•'Z)._. reby 'to either brush set l~ or brush set 2, .. of the ringing interrupterp ope!'?.ti~g ·the ·(R) relay•" 'l'he (R) relay reoperatea· the (R~l) relay~ which conne~ts ground through cam·E to cam G ·on R-2, advancing the R-2 S";1itc~ out of position 10 ~fits second· revolution. The B-2 switch is. cal!r_ied to position 1a. •. by means ot the· ..i cam, ·ana.-as it·:p'a\sses through position 11 to 16°~/4 the ringipg relays in th~ test selector circuit are tested for timing trippir..g, by connecting the (B} resistance and the 530 ohm portion of the C resistance ·aqr_o~s th~ T and :R side of the test line. During the silent period, after the second: t·.:io ring i~ter-oal, the (R) and (R~l) relays release ~hich adVZ?.nces the (F.-2) switch to position l, in a circuit through cams F and G, a.no..cam'B on .P.-2: With tbe R-2 switch in position J.., the same grourid through the (f.•l) relay nor-· ~l ca.ms F -and G on n .. 1, cam c on R-2, to battery. through the P.-1 n:a.grie•t, advances the testing switch to position 10~ 

9° With the· switch in position 10, the R relay is a.ga~n connected. across tbe tip a~d ~ing sides of the test line, awaiting the next int~rtial of- ring­ing current. If the ringing rela,ys .in the·aelector circuit under test have not trippE:d', tr-e Rand B.,.l relay:3 ope?ate on the first period of ringing ·(?urrent, and tne R-l relay locks through cam J, and the CO relay operated to ground on cam D. pre~enting further operation of the testing ci.rou~t_ until d.isconneotion takes place• If the ringing relays in the incomi~ circuits are tripped, ringing current is not supplied to the test ci~cuit, and the R·and R-1 relays conse~uently do not operato• Du?ing th~ r~nging interval, ;fith the testing suitch in position 10, ground. is sm:>plied either . through pick up interrupter ~rush set 1, or brush set·2, cam I or c~~ ~' .- nnke or break contact of the PU-.1 relay, depeno.ing upon ,1het~er· t}:l~ .P~"."'2 or PU-1 relay is operated, to battery through the inner ~inding of 'the·'PU relay. which o-perates.' i°flth the PU relay o-peratP'i.!. and the P.-l relay non-

, 
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. o p e ra ted , a  c i r c u i t  i s  c lo sed  from ground on cam D? through the CO re la y ,  
operated* th e ' R -l re la y  normal , ckm P, th e ’ PU re la y  operated, to  b a t te ry  
through the  R -l m agnet, advancing the sw itch  to  p o s i t io n  11 • as the  t e s t  
sw itch  le av es  p o s i t io n  10, the  h o ld ing  c i r c u i t s  fo r  the  PU-1, or PU-2 re ­
la y s , and the  PU re la y  a re  open, re le a s in g  the re lay*  In  p o s i t io n  11 o f 
the R -l sw itch , the R -l re la y  is  p laced  under c o n tro l c f  the 149 in te r ru p ­
te r*  When th e  c o n tac ts  o f the  in te r r u p te r  make, a  c i r c u i t  is  c losed  from 

, -ground on oaiti K, through the  in te r r u p te r ,  cam J ,  to  b a t te ry  through t he .  ;
w inding o f  the R -l r e la y ,  which operated* The o p e ra tio n  o f the R -l re la y  

• c lo ses  a  c i r c u i t  from ground on cam D,' through th e  CO and R -l re lays-.oper­
a ted ?  th e  PU re la y  no rm al-to  b a t te r y  through th e  R -l magnet advancing the  
sw itc h ’ to  p o s i t io n  12* With the sw itch  to  p o s i t io n  12, the R -l re la y  re ­
le a se s  when th e  in t e r r u p t e r 4c o n ta c ts  b reak , and advances th e  te s t in g .s w itc h  
to  p o s i t io n  13, in  a  c i r c u i t  from ground on cam D,-' through the CO re la y  
o p e ra te s  the . R -l. re la y  normal earn F to  b a t te ry  through the R -l magnet* the  

. t e s t i n g  sw itch  remains in  p o s i t io n  13* ap p rox im ate ly  1 /2  second u n t i l  th e  
b rushes on the; 149 in te r r u p te r  make* D uring th e  t i p  and r in g  s id e s  o f  the  

. t e s t  lin e ., th rough cam M, to  g iv e  a  soaking c u r re n t  to  the su p e rv iso ry  re ­
la y  under t e s t  in  the incoming s e le c to r  c i r c u i t*

SUPERVISORY RELAY TEST r • .. •

10# . When the c o n tac ts  of the  149 in te r r u p te r  make the  E -l re la y  re o p e ra te s ,
and c lo se s  a  c i r c u i t  from ground cam E , the  PU re la y  norm al, to  b a t te r y  w 
through the  R -l m agnet, advancing  th e  t e s t in g  sv ;itch  to  p o s it io n  14* When 
i t  leav es  p o s i t i o n '13, the  sh o r t around th e  w inding o f the  If) re la y  is  
open a t  cam M, a llo w in g  th e  10 re la y  to  o p era te  o v e r- th e  . t i p  and. r in g  s id e  
o f  the  t e s t  l i n e ,  in  s e r ie s  With the  t e s t i n g  r e s i s ta n c e s ,  and the CS re la y  
in  the  incom ing, to  b a t te r y  and ground in  the  incom ing s e le c to r  c i r c u i t  
under te s t*  The o p e ra tio n  o f th e  LO re la y  connects ground through cam 0 , 
to  b a t te r y  th rough the  o u te r  w inding o f the  PU r e la y ,  which locks through 
i t s  make c o n ta c t to  the  same ground* -n  p o s i t io n  14 o f the R -l sw itch , 
th e  c o n ta c ts  o f th e  149 -  in te r r u p te r  make, o p e ra tin g  the  R -l r e la y ,  which 
p re v e n ts  the  moving o f th e  R -l sw itch  out o f p o s i t io n  14, through the  
b re a k  c o n tac t o f the  R -l re lay#  D uring th e  in te r v a l  th a t  the  brush o f  the  
149 in te r r u p te r  makes the  B, 0-, D, F  G-, and H re s is ta n c e s  and th e  w inding 
o f  the  10 re la y ,  a r e  connected a c ro ss  th e  t i p  and r in g  s id e  o f th e  t e s t  
l i n e  to  re le a se  th e  su p e rv iso ry  re la y  in  th e  incoming s e le c to r  c i r c u i t*  
Upon th e  b reak  o f  the in te r r u p te r  b ru sh e s , the R -l  re la y  re le a s e s ,  connect­
in g  ground th rough i t s  b reak  c o n ta c t and cam P, to  b a t te ry  through th e  R -l 
m agnet, advancing  the t e s t in g  sw itch  to  p o s i t io n  15* In  p o s it io n  15 o f  
th e  sw itc h , th e  B and C, o r  the  B, C and 120 ohm p o r t io n  o f the  D r e s i s ­
ta n c e , depending upon the  le n g th  o f  s u b s c r ib e r ’ 3 loop over which th e  
su p e rv iso ry  re la y  is  a d ju s te d  to  o p e ra te  a r e  connected  a c ro ss  the  t i p  and 
r in g  s id e s  o f  the t e s t  c irc u it-  th rough  th e  c o n ta c ts  o f  th e  149. in te r r u p te r  
cam J ,  and th e  w inding o f the  10 re lay *  As the c o n ta c ts  of the  149. 
in te r r u p te r  a l t e r n a t e l y  make and b reak  th e  su p e rv iso ry  re la y  in  th e  in ­
coming s e le c to r  c i r c u i t  under t e s t ,  i s  a l t e r n a t e l y  opera ted  and re le a s e d

J 
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. ()p~~a_ted_-. a. ci r~ui t is closed from ground on cam D, through the CO relay, 
·ope:ra ted, tbe • R--'.l. • relay rio:rrral, cil.rJi F, the' PU relay opera, tea. to "ba t·tery 
through the R-1 rra.gnet, ad...-a.ncing the switch t·o position 11,· A-s tI:,e. ·test 
sv1itch leaves position 10, the holding circuits for the PU-1. or PU-2 re­
lays, and the PU :relay are open, releasing the relay• In posi t:i.on 11 of 
the R-1 switch, the R-1 rslay is placed under control cf the ~4~ ii"nt~rrup•~ 
ter~ When tl';e contacts of the interrupter rmke, a circuit is closed from 

~:·.· ,~#ou??,d.'on ·<ta,m:_l{, through the interrupter~ cam J, to ta.ttery. through the.: 
, \Vind_~?% of. tl,e· R-l relay,_ ,vhich operated• ·Tl-:.e operation of th~ ;:g-l relay 
• : ¢ioses "a. citcui't from ·ground ·on earn D,. through the CO ·and. B-1 i:elays, oper­
• ·:i:t~c3.; :~he· ~U ,:t-eiay no:rmil·~o:1:-at~e:cy through the R•l nngnet advancing the 
. • ·sy,i~c~.· to position 12. With the s:litch to position 12, the Il--1 relay re--
·:. lear:,e~···;1he11 ·the in.te-rrupter··cont:a.cts break, and. advances the.testi~g:switch 
• ::·_t? _p6s~tiot_i __ 13;· i~ a c1rci,iit fr?m grounf on earn D.: through the CO r.e;t.ay 
• operate·s the. R-1_-_re4y noma.l cam F to batte:cy throug."'l the R-1 rmgne.t, the 

.· t·e.sting swi t¢h ·remains· i'h position 13• approx'iim'tely l/2 ·second until the 
.·: i br·~shes on the: 149 ifiterrupter rn;,,.ke• During. the. tip and '·ring s_j,des of the 
; . tes~ lin:e_; .throu@i·cam M, ·to give a soaking current to the ·s:upe.ryisopJ re­
... "ii:l;Y." under· tes_t 1n · the ·incoming_ selecto~ c'ircu:it• 

SUPERVTSORY .RELAY TEST -----.....-·--·"---......a..a:-;....,.;__,.,_ 

10, .. When .... tlle contacts _of the 149 interrupter rm.ke the R-1 relay reoperates, 
~nq. c:t.oses ~ circui,t ·from groutld •cam E-, the PU .relay nonml; -te ,battery ·.:i 
thro_ugh the R-l im.gnet, advancing the· .·testing -s~,i tch to .posiUc,p., J.4~ When 
it ·teaves posttion:i3, the short around the winding of· the -:JJ) relay .is 
open ·s;·t ca~ M, allowing the LO r-ela.y .to .opol'~te over •the::tip•_and. ~~ng sB.e 
of the test line, in series with the testing resistances, and the CS relay 
in the incoming, to battcry·and ground in the incoming selector circuit 
under test. The operation of the LO relay connects ground through cam O, 
to battery through the outer winding of the PU relay, ~hich locks through 
its irake contact to the same ground• !n position 14 of the R-l s,vi tch, 
the contacts of the 149 - interrupter ffi9.ke, operating the R•l relay, which 
prevents the moving of the R-l s,,,i tch out of position 14, through the 
break contact of the H-1 relay• Dur-tng the interval that the brush of the 
149 interrupter rr.akes the B, c., D, F·. G, and H resistances and the winding 
of.the LO relay, are connected acros~ the tip and ring side of the test 
line to release the supervisory relay in the incoming selector circuit• 
Upon the hreak of the interrupter brushes, the R-1 relay releases, connect• 
ing ground through its break contact and cam¥, to tattery through the B-1 
rragnet, advancing the testing s·~itch to position 15• In position 15 of 
the switch, the Band C, or the B, C and-120 ohm portion of the D resis­
tance, depending upon the length of subscriber's loop over \7hich the 
sup_ervis,ory r.e.lay. is adjusted to opera. te are· connected across the tip and 
ri:hg ~.ides of 'the. test crrcu'i t· "through the contacts of the 149.· ·i-nt.e,rr~pter 
cam J ,' afld. 'the ·,,inding of the LO relay• As tr.e contacts of the 149.: ... ·. 
interrupter alternately rru.ke and break the supervisory relay in the in~. 
coming selector circuit under test, is alternately operated and released 
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u n t i l  the req u ired  number c f  p u lse s  is  sen t hack to  s a t i s f y  the ro u tin e  
t e s t  c i r c u i t ,  (not shown)* ' .

m S'CorocTioH.

U * -  , : h^an- the routine, t e s t  c i r c u i t  i s  s a tis f ie d :, d isco n n e c t ion tak es  p lace#  
opening- the  t i p  and. r in g  s id e s  o f .the. t e s t  c i r c u i t  in  th e  incoming s e le c ­
to r  c ir c u it- ,  ■ re le a s in g  the, 10 relay® When the f in a l  s e le c to r  c i r c u i t  r e -

• le a se s  the  -S, •terminal Of the t e s t  c i r c u i t , ,  the CO- re la y  re le a se s ', c lo s in g  
a  c i r c u i t  fro m ..b attery  through the  ”4 !* r e s is ta n c e ,  th e  CO re la y  normal*
Cam P , to  the 3. te rm in a l, h o ld in g  th i s  c i r c u i t  busy to  o th e r h u n tin g  f in a l s

;; u n t i l  re s to re d  t o 'norm al• l ‘he re le a s e  o f  th e  CO re la y  a ls o  c lo se s  a  c i r ­
c u i t  from ground on .-cam p  to  b a t te ry  through th e  w inding  c f  the MR r e g i s t e r ,  

, which o p e ra tes  and reco rd s  th e  number o f te s t , made- w ith  th i s  c i r c u i t*  $he 
■ • o p e ra tio n  o f the MR r e g i s t e r  c lo se  a a  c i r c u i t  from ground- cam D on H«3.

•f tp. b a t te r y  through th e  -R»2 m agnet, advancing  the  sw itch  to  normal®r With
• the  B-̂ 2 sw itch '.in  p o s i t io n  1 , the. same ground i s  connected through cam D 

;pr- R»2*. cam S on B®1- to  b a t te r y  through th e  B*»l magnet advancing the  t e s t  
sw itch  to  p o s i t io n .! *  In  p o s i t io n  1 o f R «l,' th e : MB. r e g i s t e r  r e le a s e s ,  
r e s to r in g  the  c i r c u i t  to  no.mal®

12# In  case o f prem ature d isco n n e c tio n  due to  f a u l t  in  e i th e r  the incoming-
c i r c u i t  i t s e l f ,  the t e s t  l in e  c i r c u i t  aw aits  in  th e  position in  w hich-:th e  
tro u b le  occurred  u n t i l  the  re le a s e  o f  th e  S • te im in a !  by th e  f in a l* ■ Erom 

* th i s  p o in t the c i r c u i t  i s  re s to re d  to  normal a s ‘d e sc r ib e d  abov&* •

ENG.-I#M*W. GHK’D BY Jill* - APPROVED H*L# - MOYNES»
7 -3 -2 3  . ... ' E- R. C*
MR ■ d . ■ ■  ■
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until the required m.;mber of pulses is sent "cack to satisfy the routine 
test. cir.cui t. {no,t sho,m}. 

. . .... 
DIS·COmiEP!l.Qli .. 

.. 
• ll. 0 , \.~~n- th~. ro-uti,ne. ti;~t· circui.t t,:, sn.t'is:fie:d:: .<l:i:<Jco·,r.i.ec'tion· tah-:es t,1~,ce, } 

opening• t1w. 'c.ip, a..nd.. l'i.ng sides ,r1· the test c-inmit . .in the incomin·g se~ec-
tor _qir~.uit--. • ,:feleasJ,n.g _t,ho. ·LO -r'3l!:.Y• Wllan the fi:rl.9..2 · selector circuit 1·e-

.. l.eas~s ~he .s. •"temtn<?.l of <;lie test circuit,. the ·CQ·. relay>· tel.ease:;-, -closing 
... ·,·. ·a. ci:r011~t ;:from..ba'Mery th.rougp. the-"A. 11 resistance, the CO. r~l.-i.y·ni:5rrr.3.l, 

cam P, to the S tenninal, J:.ol.dfng this ciT,e:ui.t 'busy t:o other'hunting finals 
.q.n-tii- r~~tored to ·no:rrra,l• 'l'n.e l'elease o·f-·.the- CO relay a:Ho clos·es a. cir•· 
ouit from ground• on :earn .D to be..tte:cy through the. -winding. o.f the iviR register, 

... :.,,hich o_pera.teR and :r~oords the numbe·r of· te:st. nnc.e· w;ith this ci;rcuit, The 

.. • • op~ra.tion of 'i;he IvlR regie".;.e:r clo~ee a .circuit, .from ground.· cam D on R .. 3_ 
• ' .-. tQ. battel'Y th1ough· the P., .... 2 .Imgn'et, 2.d van9ing the s'l'f.i toh ·to nonm.l o·' \Ii th 

.. the R--2 ·s1;7:1.tch • in. poe•i t ion 1, the'. sa:rre g;i:ou.."ld is connected t:b.rough cam D 
.. J>r P.-2,. ca:ro·B on R ... l·t.o .ba.-·~·te1•y throt,Sh, .the R~l rmgne·t a.d,a.nc'ing t'he test 

switcr: to positio~ ,1.. !:n J~o.sition 1 of :R ... l,' the· Jxil\ r·egiste::- reJ.:·~aaes, 
restoring the circuit to ~o-~elo 

12• In case of p1•em~t"..lr.e d:sconnection due tu fauJ.t· in either the incoming 
circvJ t itself,. the tast Un0 c:l.rcui t· a·,v:i;l ts in th~ pooition--1ri . .'whicll, :t:be 
·trouble ocour:red• u..'1til the· r::ile::i.se of t.he S terinir.aa. by the ·nnaf.• E·rom 

. t.hi::; point the circuit is reot:o:r:·ea .. to ?Io'l•iml a;s'·descr:i.bea above•· 

ENG •. I.M.w. 
7-~23 
MR 

. · .. 

C.HK~D ·BY Jn. j,PPEOVED R·L• . .rv:oYNES. 
• E• R• C• 

, . · .. 
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CIRCUIT REQUIREMENTS 

R E S IS T  R ®  I M ^ T S  SUOWH BELOW ARE K)R MAINTENANCE USE ONLY. 

Q iW bSE  NOR-OPERATE RELEASE

Read j .  *0008 amp* 
Test *0007 amp*

R ead j, .003 3 amp.
To s t »0uO5 amp.
Vl/« C e> C • .003 5 amp.

Test req u ir.sment o f
o f inner winding*
Read j . or ̂o* amp.
Test .020 amp.
W • C, 0 • .021 amp*

Test .023 amp.

• o • o # .028 amp.

Read j .  *012 amp* 
Test *011 amp.

El 730
(CO)
Wdg.
ser le  s 
a id iug

Test requ rem ent o f  inner winding i s  p ro p o r tio n a l to t e s t  requirem ent
o f w indings in se ries*
R e ad. j , . 0 3. & amp • 
Test *033 amp, 
W* C,G« *048 amp.

Readj,
Test

•012 arqp. 
•O il amp.

C | .
O Inner

Wdg,
(100 ohms)

Test *088 amp, 
V*C.C* *134 amp*

E l734 Read j* .020 amp, 
(FJ*1 Test .022 amp,
and F J -2 ) VV.C.C* .024 amp,

R eadj. *003 amp* 
Test *0028 amp.

NOTE^ TO p re v e n t c h a tte r in g , the "makeAbef or e-break" sp ring  com bination 
oi th i s  r e la y  s h a ll  be so ad ju sted  th a t  the sp rin g , which norm ally makes 
on the back c o n ta c t, w il l  g iv e  the g r e a te s t  p o s s ib le  co n tac t p re s su re  
a g a in s t the back c o n ta c t.

) 
{. J 

B263 
(LO) 

EJ.?26 
(Pu) 
In.:ier 
1-/clc_:-:. 
(1500 
ohms) 

outer 
Wdg~ 
(J.:.iJO 
ohms) 

El730 
(CO) 
Wdg. 
scr ies 
aiu ing 

Inner 
\ii<lg. 
(100 ohms) 

El '134 
(ro .. 1 
and RJ-2) 

( 7 PE:tges) :;:>age, #-6. 
lseuc, j_ - BT-50) 115.5. 

Der.emb~r l~~ ~~21. 

C IROO l T fil)cJl m~m T.§._ 

jfil; READJ!JST rogJIR~T§ ~0\7N BELO!! .\RE l.QE MAlNTJ!!il.NCE Q.§] .Q!!.,il. 

N0.:1-0PERATE 

Special requirements to insure fast release. 
Re:1tlj •• orz3 niri:,. 
Tu !1 ~ I> Q(".j !j t.c;p. 

w.c.c .• oo::i5 aa~. 

RELEASJ; 

Readj •• oooa amp. 
Test .0007 au.p. 

Test requirGment of outer winding is proportional to test requirsment of iune:· •;1lnd ing. 
Rfle.dj •• 0~9 a.rp. 
Te$t .OGO amp. 
~.c.c .. 021 amp. 

Test .023 atq?. 
\',.c.c .• 028 amp. 

Rec?.O j. .012 amp. 
Test .Oll ainp. 

I 

Test r~qu re:r,Jnt of inner winding is proportional to test req11irement of wi.!•l lngs ln ser les. 
R<:!.!.dj, .01.(1 arr.p. 
'Ie.; t • v33 n.:r.p. 
w.c.c .. 048 amp. 

Test .088 au,p, 
~.c.c .. 134 amp. 

Readj •• 020 affip. 
Test .022 a~p. 
~.c.c .. 024 a~p. 

Read j. .0?.2 an;p. 
Test • 011 amp. 

Read j. . 003 ai:r1p • 
T6st .0028 amp. 

NOTE: To prevent chattering. tbe 11make~before--break 11 spring combination of this rela;y shall be so aoju,3ted that the spr.ir.g, 1,hich normalJ.:9 makes on the back con ta.ct, wiJl give the greatest po s!.ltble contact pressure again st the back contact. 
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El 76 5
(R -l)

J6
(HO?)

50
Message
R e g is te r

MG*•*-TML< 
I2/ 29/ 2 I .
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c i r c u i t  B z w i m m v s

OHg REATUTIST REQUIREMENTS SHOVvN BELOW m s  -FOR |1(iXNTMANfiff (N ig .

OPERATE RON*OPERATE ■

S pecia l requ irem en ts to in su re  A.C. control#
Readj# .012 amp. Read,}# .0075 amp.
Test #013 amp#. Test #0071 amp*
W.C.C.. *021 amp.

S p ec ia l requ irem en ts to in su re  A.C* op era tio n

meqhan

(a) A ir gap s h a ll  be #025” minimum. -
(b) Contact fo llow  s h a ll  be #003*’ minimum#
(cj Armature ten sio n  s n a il  be 5 grams minimum

Test by connecting  a Open c i r c u i t
s e r ie s  n o n -in d u c tiv e  
re s is ta n c e  o f 7300 ohms 
between the r in g in g  bus 
b a r  and the  I.M#F* con­
denser and J6  re la y  in 
series#

Test 20 v o l t s  T est 1 8 .5 .v o l t s

3H. CHK *1).—CHW-CWP. APPROVED -  C. L. 3LUYTER, G. M-

'J 
... l 

V 

,gIROOlT _REOOIR~~ 
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Dec6mber 19. 1921. 

.fflJ EEM·JUST RR!;tREMEN'm ~HO\'rl~ Bm,,QVi AR? W! WdNTlllMNQj: ~ .9141· 

E1765 
(R-1) 

OPERATE 

Special requirements 
Readj •• 012 all1P• 
Test .013 amp. 
w.c.c •• 021 amp. 

NON.OPERATE 

to in sure A. c. control. 
Readj •• 0075 amp. 
Test .0071 amp. 

J6 Special requirements to insure .A..c. opel'i'ation 
(RT) 

(a) Air .gap s.'lall be .023" minimum. . 
(b} Contact follow shall be .003 11 minimum. 

( c) Armature tension shall b~ 5 ?rams minhum 

ELJ;iC'llUQM RFJ)IJJRW@f~ 

Test by connecting a 
series non--induotive 
resistance of 7300 ohms 
between tha ringing bas 

bar aoo the I.M.F. con .. 
denser a.nd J6 relay in 
serie:i. 

5C Test 20 vol ts Test 18.5.volts 
Measage 
Register 

RELEASE 

ENG.--1ML-BH. 
12/29/21. 

APPROVED - C. L. SLUY~. G. 11. .L. 
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