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~HOD ar OPERATION 
T E3T CIRCU I'! 

For .Aa\omati~ Routine !est of .Distl"ict Selectors - Line Swi tcb Type .""' !l'bree 
Ulgit•• Full itecbanical Power llr.i. -ven Sys tea. 

Tbia Jlethocl al Operation was prepared. from issue 14 'ot ct:rawing '?-501123. 

1. BlRP<§.E OF ..CIRCUIT - This· circuit is designed. to test autcxnatically 
three digit subscribers district seleotor oircuits tba.t are u~ed :in connection 
With line switches. 

a. wqugyc;_&IMITS - ~his clreuit is used when .the voltage limlt ot the 
battery 18 t:rom 24 to 25 volts aD1 trom 48.5 to 50 v01ts. The value of tbe 
eeverel resistaac.es incorporated in the circuit are aucb as to impose wo1·se 
loop· condiUona upon the r&lqs in t;he district sel~tor oi~qit Wlder test • 

.Ql.>JiJUTI Oil 

3. PRI.NCJ.P,£ FQ.NOiIO~ - ~be principal tunaU'nt ot tbiis ctrcnut are 
_.. :oi1c..w1- · 

3.1 . 'lo make ·a particul.ar brush and groui> selec~qn. trunk. hunUng . 
t. or a particular set o£ terminals. _alld *".· eturni •.the district ele
vator am sequence sWi tab. to nol'!Del. upau the s qesstul oonclusion 
at. a test.· · · ' · . 1 • 

I 
This ~ircuit is arranged to test eitbQr meaf ~e register, coin 

cGllect or tla.t rate type 0t district s. e. lectors, • The operation Of 
a single key causes tbe circuit to start an aut 1'at1o teat ot all 
dist~iat· selector oir9ui ts e1'en th~ugli they are r.l.ot all of the same 
tYPit• 

3.3 Tbe c1rc11it is arranged to d~stinguish between seleotor cir-
cuit• that are idle, or busy on reglllar service. ~he circuit• 
are made busy by the insertion ot the make busy ~lug in the make 
bUay Jack associatad with the diatrict -selector circuit and also 
to pass oy terminals oa the line SWitcb that are :spare. When a 
test (circuit tests busy, tbe test circuit waits qntil. the terminal 
beaanes idle, in t.be case of a district seleetor 1 circuit ill regu• 
lar tratfi~ or will pass by the,-busy terminal if either a 'busy 
pass by key or a make busy plug pass by key is o]>erated. In oase 
neitl:Jer one 0£ these keys is operated and if the 1 terminel does . 
not become. idle within a reasonable lengtb ot ti,e, the tes·t cir;··· 

l-: 
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cuit holds up tbe test anri. the tiJJJe alar.Ql signal is operated. 

3.4 The circUit is prov1ded with alarms which indicate trouble 
either in the test circuit or the district selector circuit. A 
time alarm also operates in case suf':ficient time is ief'~ over · 
after the busy district selector has been discharged for the 
circW.t to complete a test. The circuit is provided With r~g
isters which record the act\al number Qf completed. tests, the 
number of single teats, the number of termi~als paased due to 
talld.ng busy and the number of times the a:!.ar!ll is operated. · 

.4. · sr,m Kit (ST) - The operation Of this key alone starts an auto
matic test, which continues until all district circuits ha>re been tested. U 
O\he.r keJB ere operated, the operation Of this key start!:! a special test as 
d.8'ermble¢ )J tbe lte19 operated. •. · 'rbe release. of the key at any time stops 
the test, · 

5. REL'(]Q '?Q l{OBMAL KE[ (RN} The operation of this· key and the re-r 
laaae Of 'th~ ST key causes the circuit to retur!! to·normal, releasing S1l1 
re1818 tha.1; ·may be locked to ground on its contacts. 

6. OO!lrRQL Am.ANOE KEY (OJ.} - This key is operated when the test cir• 
~u.1t i'ails to complete .its cycle due to either a .fault· 1u itself or in the .. 
circuit Ullder test. The operation 1lf tbe key restores the test sequence switoh 
to normal aD1 holds it at normal .until the key :ts released. 

'I. lYfPW KEY (R.l!). - The operation at this ·key causea t!MJ circuit 
to repeat the test on tbe existi!lg selector until the ke;rr is released. A 
siiagle repeat test is ma.de by momentarily operating the ltey. · 

a. T&tKOO WSI PASS BY AND, ~LUG BUSY PN}S BY KZ? TBP &: PDP -- The oper•, 
ation. Of tba TBP key causes the test o1:rcuit to auto:na.tically pass any ter- , 
minal whicb is busy due to the d.istrict selector circuit being used in regulal" 
traffic. The operation of the PBP uy ca.uses the test circu1 t to a.atomati'1all~ 
pass any terminal on the group sv.'i tcb which tests busy due to the insertion ot. 
a make busy plug 1u tbe make busy jac~ associated with tbe dietriot selector : · 
circuits. 

9. B!UF · CYCL.§ Kl!.'"'! (.ID) • The operation .Of' this key at the· em of one .. 
completed c~le, causes the test cir,cuit. to st.art another. cycle o£ test. Should 
tbe Rli k191 be operated in .conj\:nction with this key, the tirst master switcb 
1s restored to normal but no further test is ma.de. 

lo. TIME AL.ARM KEY (TA) - Tbe operation ot this key restores the tima 
alarm circu:!t to normal. 

11. F).LSE CRARGE KEY (?CH) - The operation of this key cbeckS am re
leases the CS relay in tbe district circuit for non-charge on a busy back con
dition. 

. .__. 

... 
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12. P,ARTlCUL.AR CIRCUI~ KEi (PC) - The operation .Of this key in combina
tion With other keys numerated below allows the operator ·to make a test upon 
a particular district sel actor circuit. · · 

13· For the purpose Of testing a particular district selector, this cir• 
cui t is provided with thousands keys (O to z. inclusive), bumreds key, tens 
ke19 and units keys {O to 9) inclusive. The· operation Oi these keys causes 
one master s"V.1.tch and one grou.p switch to step until the desired selector 
switch is reached. It is assumed both in the design and t.irUa up Of this c1r
ouit.. t.hat the dis.trict selector circuits are numbered t'rom O up. In order to 
select t.be first district selector circuit in the line up, it is nec.est.ary to 
press the o key in each numerical row. After twenty district selector circuits 
connected to a group SWi.tch have been tested, tbe master s.witcb is stepped on& 
ternun&l to the next group swi tcb, Wben 400 district circuits have bean tested. 
the master s-n•itch is connected. to the last group switch and is restored to nor
mal when the next master sw.i.tch is stepped. o.~i-normal, ready to test the. next 
4.00 district circuits. When all the dis.trict circuits bave been tested., the 
automatic circuit stops, am lights a lamp. When a particular circuit is de;;. 
sired, tho test circuit is restored to normal, and. the numbar ·Of the district: 
cir~uit b ~~·itten np on the numerical key:J wbich direct the test circ12it to 
that parU~.u.~ distriat to be tested. · · · · 

14. QQ.NN~TlNG CIRCUIT§ - . ~bis circuit make~ US(j oi individual line 
switches which• are part Of tbe equipment in the &JCC1banse• ~hese iniividual 
line S\Vitches are in turn selected by the master amtcnes which form a part 
Qi the autoJDa.tic test circuu. · · ' 

.P.rJJ:.AlLED D.ESCRIP.r!ON 

!!,R~MINARY OP 4fiATl Oli 

15. To make a routine teat upon all district selector circuits, the sir 
key is orera.ted.. The Qperation Of the sir key (a) ad.vaneing tbe switch to posi..; 

,. t1on 2, trom groWld on tbe CA key, tbrougb BS ar.d .MOli-1 rel.~y contacts, (b) 
operat~ the T.A or BlTA relay.· (The .function Of the. T.A ~ BYTA relays is 
explained anler ''Tl?illNG ~EATURE'') am (c) operates the ST-1 relay irom ground 
on t.he REP key, tbroUgh the I contacts o£ the (l} interr11pter. Tha ST-l relay 
operated, locks in series v..'ith the ST relay to gro~ gn the'PC key, under 

. . . I 

control Qf the SPT. ~~'slay• The ST relay ope1•ates v;hen tbe I contacts o£ the 
(l} interrupter break.S. Upon the second make at· th~ h1+;errupter. the STP re• 
lay operates. ·The STP relay operated, operates thf" Mh--' relay and the M~l' ?Dag• 
net. i!he operation of tbe MN-2 relay connects its 'f.'1nt.L.L_l::g .in series with the 
MN-1 relay which operates am locks to ground on the iUi key when the STP relay 
releases. - . 

16. The release of the ST.I? relay on the break o£ the I contacts on the 

·' 

. .. '\, 
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interrupter, opens the operating circuit tbraugh the M-1 magnet, releasing the 
magnet and stepping the ·brush assembly of the first master switch to terminal l. 
With the brush assembly of the master switch resting on terminal 1, the O..ni-1 
relay operates. The OFN..;.1 rela~ .operated, lights the OFN-1 l3mp indicating 
that the master. SWi tch is aif normal. The opero.tion o£ the Qli'N-1 relay el.so 
closes a circuit through t!le 18-AG end 18·-.!!iP resistance and the. MON relay~ wbicb 
however, does not operate (See paragraph 661) Upon the thi:i:td make o£ the I con
tact on the interrupter, the S·:rP relay reoperates 9 operating the .MN-4 relay, 
and also reopera.ting the M-1 magnet~ The o:peratioz: of t!le MN-4 r.elay locks in 
series 'Wi. th the MN-3 relay which operates when the STP relay i·el easi:Js •. The 
bre&k of the l contacts releases the STP relay, opening the operating circuit 
to the 14-1 magnet, moving the brush ass6mbly o£ the master switch to terminSJ. 2. 
While tbe mas.tar . .;:-~itch is advancing £rom terminal to .terminal, the ~"'l.~-1 relay 
does not release ena. -with the brush assembly o.f the maeter swi~ch on terminal a, 
the co-o relay operates in series with the OFU-l relay. Th~ oper~tion o£ the 
00-0 relay per.forms DO uset:ul fimotion at this time, 

17;. W1 th the tirst ?Jlaater switcb resting on terusinal 2, the .class circuit 
is set to make the particular type o£ ·test required tor di.stricts that are used, 
ei~her ~ssage rate, coin collect or flat rate service. When the district se
lect0.r t.ill ter test in either a message rate or £lat rate type ot circuit, ground 
is connected to terminal 21 on the .00 arc at the group awi tch associated With 
the master SWitcb, operating the CL relay. When the district selector Ullder 
test is a coin collect type, gx-oUild. is omitted from term.'\nal 21, preventing the 
operation of ·the CL relay. Upon the to~th make of the I contacts Of the (l) 
interrupter, and With the CL relay operated, the STP relay reoperates in turn 
opera.ting tbe Ma and N relays. Tbe lrJ r~~ operated, opens the stepping lead 
to the qL magnet from tbe RN arc of the clij.Ss switch9 preventing the class 

. switch .from returning to normal ~til all district circuits associated with a 
group sWitcb have· been tested. T:be MR relay operated, connects its winding in 
series with the MR-l relay which operates and locks to ground on the. RN key 
when the STP relay rel eases. The operation of the STP ·relay also operates the 
G·O stepping magn~t associated with the .first gro\lp sWitch. When the I contacts 
on the ,(1) interrupter break, the STP relay releases, moving the brush assembly 
of the group sWitch tQ terminal 22. When the brushes of the. group ·switoh rest 
upon my terminal numbered. 22 to 20 inclusive, the s:na:-o relay operates. The 
U-0 rela.7 operated, locks under control .of the co-o relay. The oper_ation al 
the CO•O relay opens the 11Rmm 11 stepping circuit through the G-o· iJ1a.6;net pre
vent mg the group switch from returning to normal until attar all district cir
cuits associated with the pariticular gr.Qup switch have .bean tested, or the 00•0 
rela.y is released by the operation ot the-RN key e.S bereins;tter despr1b9d. 

t 
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lS. When the diStrict selector circuit under tes\ is of a messa:ge rate 
type, terminal 22 on the rs arc Of the d.istrlct group switch is connected. to 
ground~ holding the CL relay Opetated. When the type or· clistrie~ selector 
circuit 11:.nder test is either coin collect or ilat rato, terminal 22 ot the LS 
~c ot th~ group switab is open, ~bu.s preventin~ the operatioa ol tha CL rel,ay 
m case o.: a coin collect type and releasing th~ CL relo.y 1n the case of ·a ilat 
rate type Of district. When the I contacts of the ·(1) interrupter, make ;for 
the fifth time· and terminal 22 is grounded holding the CL relay operated mes
sage register type ot district selectors are being tested., the STP relay op
erates in turn operating the S relay 11;hicb locks and 8.dvanoes the .a-z se'.}.uenoe 
switch to position 4. With the MR and MR-1 relays only operated, the R-2 
sequence switcb advances to position 4.a · 

19. 'l'be .IFS relay which operateEeacb time the R•2 switch D'lOVes, opens 
the c1rc.'1it ior. moving the R-l switch ut of position 5 until the class switoh 
is properly set. With the R-2 switch . operly set tho holding· circuit. of the . 
ms relay is 'P1lled! The STP rlliay op rated also ene,·gizes the grou.p magnet and 
when the STP relay releases the group switch advanoes to terminal l. 

20. It the CL relay is not operated, (coin district group) the operation 
O: tbe STP relay on the faW'tb ma.~e 0£ the ~nterrupter conn'ects ground tbr0'1gb 
tbe break contacts of tbe CL and cc-1 relays, 'operating the cc and N rela.ye. 
The CC .. l relay operates when. the STP relq . .:releasas.. When the' interrupter etin
tacts make for tbe fifth time tbe s ·relay _operate8 advancing tbe R-2 sv.itch tu 
position 9. 

21. When botb sets at MR and CC r& .aya are operated on the iourth and 
fifth make ot tbe interrupter the class· circuit· is. set for flat· rate service. . 
and_ tbe R-2 switch advances to posi~iun-14:. ·Tb~ ·~ rel~y in this class ol. call. 
is Opel"ate.d through the .cc-1 and J4R relays, operated to ground on key mt. 

22. The s relay operated and the S~P relay nor~l, aivances the (R-l }. 
switch to position 3, frQm ground on cam T (.i:l•l), the A ,cam ca.trying it to pO.$i
tion 4. As the .a-1 switcb advances ;t·ro~ position 2i the holding cfa·cu1t i<» i.ibe 
S'!, S'?-1, MN-3, aDd iiN~4 rel~s ts opened at CBill P, rel ~a.sing the l'.elays. 

lUSY TM OR :p!§l'RICT SELIDTQB. Cl.il(l}IT 

23. It the district circuit associated. witb a terminal on a group swi tcb 
is made busy by the insertion of a make busy plug in tbe 145 Jack of t~e ciistriot 
circuit, tbe test circuit tests for battery on the S lead and ground. on the T.iiST 
leed. With the br .. sb assembly Of the group switch resting on terminal l, as the 
R-l mtah 1 is passing position 2 3/4 the P.BP relay operates from battery in tbe 
Q.istriot Gircult associated With terminal l over the S lead. Tbe operation ol 
t}:l(l PDP relay operates the PBP-l rel~· 'l!be PBP•l relay pperated, locks to 'bat-

I 
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tery on cam Q. (.a-1 rand lights the 'PEP lamp. The test circuit remains in posi
tion 4, until the operation o£ the PBP key. In posit!on:.4 the CK relay operates 
to gro\Uld on cam S, through the SLV-2 relay normal preventing a ialse revolu.tion 
0£ the R-4 switch. · 

24. If the district selector circuit under test is busy on regular traf-
fic, the test cirou.it tests ior ground on the test and sleeve leads• 'Under. this 
condition the SIN·3 relay "perates, in position 3 1/2 from ground in the line 
circuit associated. with the busy district over lead s. The SLV-3 relay operated., 
o:perat;es the SI.V relay. The SLV relay ope_rated, operates ~be SLV-1 relay wh!ch 
locks to .ground on the test lead., 1!he o~eration oi' the SLV-1 relay opens the 
test lead to TST relay and closes circuits (a) lighting the PBT lamp, indicating 
that the brush assembly ot a group switch is resting on the termi:nals ot a busy 
district seleutor circuit, sud (b) operating tb& BSY relay. The operation of 
the BSY relay connects ground to one spring of tl':le PM key, which operates the 
PB!' regis.tar when \he key is operated., and releases the SLV-3 relay, wbiob in 
turn relea~fJS the SLV relay. The circuit rer.aains .in position 4, until the se
lector becomes idle or the PBT key is operated which ·may not occu.r until atter 
the time circ?lit operates. · · · · 

25. I.f wbil e tbe .. test circuit is advancing i.'rom :POSit'ion 2 to 49 J;Jattery 
· is .found. on both the test and sleeve leads, it indicates that the district se
lect~r circuit under test is idle. .Du.ring position 2 3/4 to 4, battery ·on the 
T3ST lead operatea the TST relay.. The TST relay operated, operates the TST-1 : 
relay arid releases the PBP-1 relay should it !w•1e operated on an "idle circuit~ 
Tile T~-1 relay operated, locks and operates the HT relay in series with tbe 
SR relay. The sa relay does not operate due to the high resistanc& or the Hr 
relay.- The function of the Hr relay is explained under paragraph 36. The op
eration ot the TST-l relay also operates the SLV-2 relay . .from bat-ter.y over the 

.S lead and thus causing the district to function ·connecting gronrd. to the test 
lead. The SLV-2 relay operated., locks and releases the .TST and CK relays. The 
TST relay is. slow in releasing thus operating.~the TG. relay after the SLV-2 relay 
Qperates trom groun.d on the TEST lead. The Tl rel.ay· Qperated., locks w sdvs,uces 
the .R•l switch to position S, · 

· 26. When the brush assembly or a group switch rests upon a spare set· Of 
terminals, none or the PBP, TSl' or SLV re~~ys operate du.e to a ground being on 
the test lead and the sleeve lead being open. V.ben the R-1 switch reaches 
position a 1/2, ground on cam W through tl~e SLV and TsT· relays normal advances 
the a-1 switch to normal; and. stepping ·the group switch to t~e next set of 
terminals as hereinafter .described, paragraph 40. · 

2.7. .,.ssume tor expediency, that the district selector circuit under test 
is idle. With the .R•l switch in position 6; the TG relay releases and the PC 
relay operates from battery and grown in the sender ci~cuit ass~ciated with 
the district selector circuit UJ'ld.er test over the ring and tip of the dis"'" 
trict selector circuit. The PC relay operated., advances the R-l switch to posi
tion G trom groun:l. over the TEST lead. 
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When the switch leaves position 5 1/4, the PC relay releases. 

ZS• ln position 6, the EC-1 relay operates to gromd on cam U, and 
locks to ground on the Bl~_ key through the EC key. The EC-~ relay operated, 
opens the stepping lead ior stepping the .first master switch ·otf of the first 
terminal at the end Oi a complete cycle. When the last district selector 
circuit in the line up is tested, the t~st ci.rcuit is again connected. to the 
first master switch and tries to step the master switc~ to tbe first group 
switch, bu.t instead operates the EC relay. The EC relay operated locks, 
opens tbe battery lead for the ST-l relay, and lights the EC lamp. (See 
par a.graph 43.) The release of the ST and ST-1 relays together with the .open
ing 0£ the battery lead., holds the test circuit in position 2, and a.t the 
end of a. time measure ix:.terval an alarm is giv;m. · 

TEST OF DISTRICT - REPEAT ING COIL ClJT 

29. ln position 6, ground on cam V (R-1) over lead D, advan.ces the 
R-4 switch irom :position 1, and. cam B carries ~t through one complete revo
lu.tio:r:i. As the R-4 switch is maki:ag its first revolution, the tuno.amental 
circuit., from the sender is closed over tha lead T. DI! arcs on the group and 
master, switches, cam L (R-l ~· lead 4, cam E aud. I (R-4), over lead· 2, cam it 
{R•2), cams N and M (R•l), through the D.R·brushes of th~ master and .group. 
switches gver the ringside of the fundamental circuit -to the sender. \tben · 
the sWitohreaches position 2 l/~·:·the .fundamental circuit ,is open'and the 
pulsea to the sender circuit are sent through the upper outer·contacts o.f 
cam ll (R-4). over lead A. Pulses are sent until the R-4 sv1itcb reaches 
position 8, when tbe E cam is shorted by cam I Bnd lead 2 pre"leriting further 
pulses being sent to the sender circuit. As the 1 R-4 ~1?:it6h is paasing thru. 
posit.ion 14 to 15, ground on cam c operates the CK relay.' The CK relay · 
operated, locks o~er lead D to ground on cam V (~-1). In positions· 19 1/2 
to 20 of R•4e ground. through cam C (R-4} over lead E, advances th.e .R-1 sWitch, 
to position ?. In position 7, the CK relay rele~ses, and1 the pulses required 
for second digit registration are sent to the sepder. 

:. 

30. In position 7 Oi R-1, the circuit tb~ough cam V to the R~4 magnet 
is reestablished, moving the .a.-4 switch out of :gosition l aid causing ~t to make 
a. second. revolution. The pulses :r:ecessary for second digit registration are 
sa1t to tbe send.er by means o£ cam E 1.l?l.til shorted iI}. position 9 l/4., by cam H 
(R-4} and· lead 'I. The CK relay operates as the :.a.-4 switofi enters position l~ .. 
In position 18 to lB l /2, gi-ound on cam c (R-4) 1 _over, lead. B, advances the: (n-1} 
S'Wi tch to positiOD e. In position B, the CK relay release~, and a cil'cuit is 
closed from ground through catn V to tbe R-4 magnet, mo11ing the R-4 switch out 
of position l, causing it to make a thil:-d rGV'oluti~· On tbe third revQlut ion 
of the R•4 sui~cb, the last digit of a three number Qff ice code is sent to the 
sender circuit. through c~ E (R•4) until shorted by cam li and le~d 5 in 

'· 
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position to l /2.. AS the switch enters position 14 on tlle third revolution. 
the CK rela;y reoperates and locks to ground on cam V. · In position 16 l /2 
to 1'1 ground on cam ·D (R-4) over lead c advances the (R.-1) switch to pos.1- ·'-
tion 9. Witb the CK relay locked through cam V (.R•l} in position 6, 7, and 
e of the R-1 switch, the R-4 switch ts 'prevented from making another revolu•. 
tion and from sending a false code should the R-1 test st-1itch fail to move 
out o:f either position o, 7, or 8 after the corresponding digit code has been 
sent. 

31. In position 9, the GS relay operates to ground on cam w. The 
GS relq operated. connects ground to the S-1 and s-2 leads, causing the f iret 
two· lines in the aeiected. group to test busy to the tnmk bunting district 
elevator. Also· the elevator of the district selector ander test is .driven. 
to the uppermost .bank o£ t~e frame, and the brushes rest on the terminals of 
a test line which connects to tbe a~tomatic test circuit as shO\Wl in the up
per left hand corner at the test circuit. Tba TC relay operat-es O"ler the tip 
side o£ the district selectQ.l' circuit, f\lZldamental tip and associated sender 
circUJ.t, 'back o~er the fundamental ringside at the sender- Md Of 'the district 
selector circuit to ground on cam H (R-1). The TC relay o-perated, operates 
the T0-2 relay. The TC-2 relay operated, connects ita winding in series with 
the T0-1 r~ay, which operates· and locka to ground on cam ti., ·when the --Tc relay 
rele$Jes·· The sender ~ircuit £unctions and· opens the operathlg circui"t £or 
the TO rela~ "flhich releases. The operation Of the TC•l rel.a.¥,· acmnaet·s ground 
to the s termtnal in the district mun iple, holding the test '.line circ\ii.t busl1 
to other hmting district selectors. AS the a-ender advana•. ·ths energizing 
circuit tor the TC reia.r is again cloaed.1. opel'ating the rela')- ~he '!tC relay 
oper~ted. ad:vances th. (R~l). awitch to position .lo. 

I • • \ 

32. Iri noeitions 9 1/4 to ll ot the lt-1 -sWitch, a c'ircuit is closed 
f'rom batt el"y t:O?'O'\lgb the r.epeatj,_ng coil anei .JC relay in, the. district, ·over. 
the r"ing .1.ttw. ~sxn M (R-1). cams 'I. and K (R-~ J. cam j (R·ll ~ OP relay nbrmal 
inner winding of the A relay. oam L (R-1) to ·gro~d in the· district circuit 
supplying a aoakin.g current to the DC relay, in the cUsti'ict and ope:rating 
the A relay.-. whlch pert'orm no function at this time.: 1n pos·1uon 10 -the · 
PSK relay operates, cannecting 4S Yolt battery to the x"ingside Qf' the tes~ 
line t~ soak the polarized. supervisory relay in the_ d:istrict and ~lso cl6ses 
a circuit to operate the sx; relay wbaz:i the I c.onta.ct Of the (3) interrupter· 
closes. The SK relay operateQ., loc~ to grOWld .~ ·tne RO Jielay normal. - -
When the II contact Of the (3) interru:i;>ter makes• thE;1 SK•l relay operates and 
locka •. On the next make of the I c.ontacts cm the (3} interrupter .• the (R-1) 
switch advanc~s to position il, the A cam curying i~ to p0sit1on 12. As 
the switch advanc-es. tbe PSK, SK. and SK•l relays release. N3 the R•l ~"itc.h 
is advancing £~om J?OSitlon 9 to position 12, tbe S terminal of tbe distri.ct 
brush is held busy by ground on cam G. · 

3~. .- tbe ~ relay releases. tbe CS relay .operates ln series with 
the p0larized supervisory relay in the district, which also operates•· The . . . 
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CS relay operated. per.forms no usAful .function at this time. The operation 
of the polarized supervisory relay in the district ae.vances the district to 
its "Telldng to Operator" position. The. cs rulay releases as tbe R-1 s•;itch 
advances out of position 11 • 

. 34. . Ch positij)n 12. the CS relay raoperates over the ringside (repeat 
coil out) of the test ·and district circui·~s through tpe RO and OP relays 
normal to ground on cam F (R-2). The cs relay operatGd, operates the RO 
relay. 1'he RO relay opera·ted, opens the shunt around the .a. C, and D re
sistances. and R!.S relay thereby increas!ng thf? resistance in tbe operating 
circuit of the CS relay T-hich holds. The 00 relay in the dis1;riot rel~asea 
but per.forms no useful function at this time. the district being held by, · 
ground cnrer lead S-3 from cam G (R•l). The .ar.s relay does not operate at 
this time. The RO relay o:pe:rated, also operates the SK relays under con-. 
trol Of the (3) interrupter., The SK relays locks t.brough the RO re+ay nor.,.. 
ma1 over the tip side o:f the district arid test circuHs ~o ground on ca?D. F 
(R-2). The SK and SK-1 relays operated. ad"V·a.Ylca the R-l ~t'<itch to pli:>sHion 

13 under control o£ the (3). interrupter. AB the .a.-1. sw11Jch Mvance. from · 
posi tlon 121 : the R.011 SK• SK-.lir and CS ral.ays release ·and 1gro'Ulld is .-emoved 
from lead S-3 relaas,ing the district. 

.. . . .. '·.l· 

35• AB the R-l s.v;itch advances t~ position !3,· gi-Q\i.'l'ld is agai;i con-. 
nected to the S-3 lead holding the terminals bwiy, and .tiJie A relay is con• 
nected. across the inco::ning end of· the cUetri~t reo:perati1~g and. soaking the 
DC (distric~) re~ay thus stopping the d~strict in the ov~rflow position. 
~he A relS¥ oper4tes, in turn operating. the OP relay und.~r control Gf tbe . 
. (21 interl'upter •. The OP relay ·operated• locks 1n series v:ith the OP-1 relay 
wb ch operates ~ en the I contaet o£ the (2) in.terrupter 1opens. The. OP. r~·· 
1~ also opens: 1: e shlunt. around the B •. o •. and. ]) resistanc1es and .a.ts r~l~. 
tbus releasing t e DC (ristriot) relay and operatirig t.be ·atS rl.eya. The 
rel~ase ot the ' relay advances the district sw~ tch one positimi •. The P..LS 
relay operated... perate t:t~e WD-1 ralay •. The WD~l. relay_ operated,. operates . 
the WD .relay. : f:!D. .. the distriG~ bas advanced ou.t of 110F'' position the R.LS . · 
relay· releases · turn releasing the WD-1 relay. The SI.i.J."eJay ralea.s~~ (n.on
obarge) and the istr1-a.t circui·" 19 restored to normal.. The ~VD-1 re1.,..y re
leased advances he· a~i t4h t') pas it ion 14,, .The switch is ~arr led to iiosi
tion l of the s. ond. rav~lution by ground.·on cam F (R-2} .. In pos~~tion. ·· 
l&. 1/2 tbe)t'll r ~ operates and locks tt> grol:&oi on 1ihe .RN ltey.. Th~ FR . 

• -::i 1 .. - ~-" ... cmoe~ t e R-2 s~itch to position 5. The. operatton o£ the ~R r~'lay 
al.so closes a. ..oircu~t t~rough the-~S relay,~o grJmid on_the,t:st lead o~-... 
.... _;~if! t1:•-. .i.'8 .. elay •. The HT relay operated .• connects grounu. ,;o tbie TA.· e 
la_y in tbEl al : clrcuit holding the TA r~q .111 the al~.'1ll circuit ~Olding . 
the '.!!A relay OJi at~ after the R-1 S:wttch leaves poaitJJ.on 18. The purpose 
ot holding the A relaY operated tram posit\or, J.8 on the £ irst reito:lut!~ 8 
o£ t.be .a-l fl.Witch 1s to make o.i:;a time measure interval serve two revolutimi 
of the R-l switch •. As the switch leaves position 18 l/2, the TST-l and liT· 
relays relaf:;Sa. 

• 
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36. When the district selector olrcult ljmder test is resto'red. to normal, 
ground. is removed. t'rQm the test leed, releasin~ the RS relay, advancing the 
R-l SWitch to position 2. Ground on·cam E (R-~) advances the switch to posi
tion 3, the A cam to position 4. In positions' 2 3/4 to 4, the district is 
retested tor busy conditions as describEld £or the first revolution of the 
test switch. 1£ it tests idle, the TG relay opera.tea P.nd advances the .a.-1 
switch to position 6, From positions 5 to 13, the ci:rc:iit r.'D.llctions as de
scribed under paragraphs 2? to 32 illclusi've, except· that lead-a l, a and 5 
to the pulse circuit ere used instead of leads 2, 6, s1Jd 7,. the 11SK'1 relB.18 
do not opers e preltl"ious to position 13 and the PSX relay does not opera,e. 
In this test the .repeating coil is in aild. the DC relay is being soaked as· in 
the previous test ezaept tnrough the lower contacts of cam .J. With the OS 
relay operatect, lihe CS-1 relay opeJ"ates \llld.er control of the III con~acts 
Of the . (lJ interrupter, The CS-1 relay operated., lockS and comae ts. bat-
tery throllgb :its ma.ke,.contact 9 to tha SK relay, whicb operates when the IV 
contacts make. The SK relay locks ·to groum on the break contact of the 
RO rela~. On. the ma.ks Of the Ill contaats the SK•l relay'" operates and locks. 
Upon ·the nai't make Of the IV contacts groim4 on cam·~ is coimecte<i to cam D 
advancing the 'Et"!"l switch· to positi-OD l4e The time interval between succes
sive .makes Of the IV contacts allows the OP a.."l;d __ op..;.1 relays to ·per£orm their 
functi-on. A circuit is also closed trom groUlid. on cam V through the I con
tact Of tbe (2) interrupter to the OP relay. which operates. The OP relay 
operated, connectf[J, its winding in series with the winding· Of the OP".'"l relay 
which operates end. locks to ground. on oam v when the r contact of tl:le (2) 
interrupter br iakB. Th~_ operation of the OP relay opens the circ':lit· tor the 
soaking clltttint through the .00 reiay and removes . tha· s:!lunt .trom the i. c, 
and D re~is·tSn.ces ~1Vhich reduces the current through the. DC relay t~ its toe .. 
leasing value •. The operation o:t the OP'!"'l shunts the .D or D and C resistance 
reoJlerating the DCY. rel·ayo· The time interval during "'7hich tbs DC r.ela.y ts 
released., after the operation oi: tbe OP relay 'until the operation Of the 
OP-1 relay, cannot. be more than .100 .seconds because the slow release rfi
lay .(D) in the district c1rcu.1t, may release and allow tbe district circuit. 
to return to normal• .Ground on cam F {R-2) sd"O"allees the R-1 switch trom 
position 14 to ia. , 

Nl$SAGE RIDIST.ERING .AND COIN COLLJIDTIO:ti 

3'1. When message register type district selectors a.re umer test, 
the R and R-5 relays are connected. to the sleeve of the district circuit 
in positions G to 18 Of the R-1 switch. If the selector circuit tests sat
isfactory. message register current is sent out by the district circuit in 
position 18 of the R-1 switch ,n its sec.om revolution, operating the R 
8Zlli. R-6 relays. The operation o£ the .R relay operates the. WD-l relay. The 

· operation ot the WD-l relay operates the WD rela¥ wbicJ-1 lockS. 'to battery. 
When tbe district selector circuit umer test opens the messag~. register 
currant, the R relay releases• in turn releasing the WD-1 relay which ad ... 
vances the switch to poaition l. As tbe switch leaves position 18, the 

• 
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. ~ holding circuit tor the VJD relay is opened at cam v. releasing the relay. The 
SVvi.tch advances to positioa 2 for tte next test tbrou.gh the cg~1taots o£ the ST 
key. The R-5 relay performs no fUDOtion at this time. 

as. On coin service district selectors, the c and 0:1 relays are con-
nected. to tbe tig side of tbe selector circu.it in positiCi..JS 17 and 18. VJhen 
coin colleot curre.::.t is cowiected to the tip side of the district by the as• 
sociated sender, the c relay operates from ground on· cam .I? (R-2). The CR relay 
does not operate unless the FCH key is ope.rated (See paragraph 62.) The op
eration of the o relay closes a circuit to the WD-1 relay, i.-:hicb operates. 
b'rom this point, thEt .R-l switch is advanced to position 2 as e=::plEii.ned in 
paragraph 3'1. 1 

-

39. As the R-1 s.v.·itch entered position lO on its second revolution, a 
circuit was closed from ground on cam U, (R-1) to the SR relay· v;bich- operated 
am locked to ground on cam D {R-2) • The SR relay operated, closes a circuit 
from groum through the· windings of the· BC) and SR-1 relays, to battery o~ cam 
Q. (R ... l) when the switch enters position 18 l /2 on its secom revolation, op ... 
erating the S.R-1 and HO relays. The SR-l relay operated, locks to cam 0 (R-2). 
The HC relay locks to battery on the make contact o£ the .FR relay, which op
erates in position 18 1/2. The operation o£ the sn-1 relay also closes a I 

~irouit from grour.d tbrougb the =iake contact of either the Mil or CC relay, 
advancing the R-2 switch to position 1. Wit:h the :a-2 switch in position 1, 
a circ\llt is closed through tbe make contacts o£ the MR and cq relays, de
pending u:pon the type of district selector under test, to grotjm .on the make 
contact Of the s relay, advancing tbe switch to position 4,: 9,/ or 14. As 
the R-2 $\\'itch returns to normal, tile SR and SR-1 relays release. The op
eration of tbe liC relS¥ prevents the R..-2 switch irom advancin3 out ot posi• 
tion 4• 9, or 14 prematurely by ground on the make contact of .the FR relay. 
The HO relay is slow to release to insure tba above cond! tion. ;..s the R-1 
sri tcb sivances through positions l '1 and 18 on its second revolution, tbe 
CT register operates. This register records the comrleted test and d.oes not 
operate ou a repeated test. In the same position, a circuit is also closed 
tbrough tbe ST register to ground on cam :S (R-2), OI>erating this ret:;ister. 
This register records the nwtber ot single tests, inc1uding r;;peated tests. 
When the R.;..l switeh leaves position 16 on its second - evolution, the holding 
circuit far tho TA relay i::Pnod at the lower outer contact of. Calli T, re
leasing the relay. 'Phe rela e o£ the TA relay closes a circuit from ground 
tnr9ugh terminals on ara RN brush RN af tbe: time measu:re switch to battery 
tbr4>ugh tbe break contact vdl'.ld.ing of the TM stepping magnet, reste>ring the 
time maaaure S'Witch to DOrmal. · · 

AQVANC.lt1 GROUP SVJITCH 

40. With the time measure switch normal, the TA reley reoperates from 
gro\Dld throggb the S'l key. and locks to ground on cam tr. A circuit is closed 
from grown ·through the contacts or the CA and ST keys, break contacts of the 
RS and MON-1 relays. to can B advamlng the sequence switch to position 2. 
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ln position 2, the ST-1 relay operates on the first make oi the I cor.tact on 
the {l) interrupter and locks in sorieiJ •.vi'th the ST relay through the make con
tact Of the ST-1 relay as explained .. Wlder para.graph i5.. Upo:n tha second make 
ot: the l contac~ on the (l} interrurter, the S'l1P relay operates, operating the 
G-0 magnet anci. the MN-4 relay. When the contacts o.~ the inte:rru1.)ter break, 
the· STP relay" releases, in turn advancing the R-1 swi toh to position 3, and 
releas~ng the G-0 magnet, v:hich moves the brushes oi the i'irst grou;p switch 
to terminal 2. The test of the district selector associated with this ter~ 
minal • proceeds in the same manner as the test on the district selectre- s,s~ 
soaiated. with t.he first terminal o£ the switch. Y1'hen this selector circ1,4it 
is satisfactorily tested., the G-0 magnet reoperates and advances tile groµ.p 
switch to terminal 3. This procedure .is repeated until all twenty disGri~t 
circuits. associated. with the first group switch are tested. Ttben tbe i_irs~ -_ 
group switch leaves tenninal 20 and. advm1ces to t--erminal 21. a circuit ·1s ' 
closed ~rom ground through the contacts Of the REP, PC, ST, and CA Ir..ays,' the 
SR relay normal. +1 con·~act Of the (l) interrupter, make contact of :jibe ·ST 
relley', operated terminal 21 and STP brush CJ! the firet group switch,· Jnak.9 e~ 
tact ot the SAI-0 ~elay, to· tba M-1 magnet a.t1socia.ted v:i th thg first ,m&stal' · 
switch, enertiz:lug tha magnet. ilhen tha II contsct en the interrupter ·br~aks_. 
the M-1 magnet releaaes, moving tbe brusp asse:ni>J.y Of the ti~st. Jna.<iter m.tcJ;l 
to terminal 3. A~ tba bl"usb assembly o.f the mas·~er swl tch l'ea~es t,i;'hn,.nsl .29 

the CO•O relay of the groU-p sw1tch releases, in ·turn releasing.· t..iie 'SM....O r.e1.a.y-.. . 
~ 

41. Ee!ch time the a:.1 switch revol -ves making a nae:Peating Coil ~ ·,'l.-t .. 
a circuit is olos.ed. through the CL magnet associated. v1ith tbs class swj.t~:~ 'W -
ground on cam S. (R-l}, energiaing the CL mag.net, wnicb moves the bru~p ·$sa~J.7 
of the class switch to the next terminal w,Pan the R-1 switch leave~ pr;rsit:\~ ·~ 
\"/hen all the distriot selector circuits e.ssoaia.ted. with t:he iir.:Jt d.ist;rict · 
GWitcb have been teste4, the brush assembly ot tile al ass switch rests ·on ter
minal 21 until the SR-l relay operates, wbich wb~n o~arated., releases the N, 
MR, .:;..ad CC r~lays.. The N relay rel eased.~ retU:rl'l:l the class selector sv:itch to 
normal. Tlle litlR and cc relays nonr.:al advance the R-2 swi tcb to nor::nal.. 17.be:n 
the .first. master sv1itch steps to tha next term.incl 9 m;ioth3i~ group 3Wi tcb is 
used. From this point on, the test of the distric.t selector circuH·s associ
ated. with the othe£ group switches proceed in tb-3 same +71a.,"1ner as described ~or 
the iirst distr.ict seleotor circuits te1;;ted.. The class· c.lrcuit is .reset ac.
cording to the type. of· district selector. circuits asso,~i<iiLted with E1ach of tbe 
other· grv::.::;; sv1itches. · · 

SEL~~I ON Ol smoMD MASTER SWITCH 

42. When all tbe selector circlll.ts associated with the twentieth gl"Oup 
n1~cil associated with the .first master switch have been selectect, the G-19 
step~:i1 ·g magnet associated. With the twentiet.h gl"oup switch. is energj_ze~ moving 
the brush assembly Qf' tbe sv1i tch to terminal 21. Upon the next make o:r the II 
contact on the 149-C interrupter, a circuit is closed f'rqm ground tbrou@:l the 
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mak'8 contact Of the ST relay, 'tenrd.nal 21 .. 1 STP brusb of group switob 19• 
make contact ot the &!M-19 rel1q, .to the x:Jf magnet as~ociated witb the ~irst 
muter switch. VJben tbe interrupter contacts break. ·the switch adYanc.es to 
narmal.. A ctrcu1t 18 also ~losed tbrougb another make contaat ot tbe STK-19 
relay, to the M-2 magnet Wbicb operates and moves the secqnd master switch to 
terminal 1. With the K•2 switob on terminal l t.be OFN-2 ~d SP!' relays operate, 
moving the Af.-2 switch to ter!Dinal. 2 through the DR arc. 'l/he sel actor circuits 
asso.ciated wUh this switch are tested in a similar msnneir to tbose Of tbe · 
t irst master ,8'fi1tcb. 

43. \VheU tlle t~J8ntieth group switch associated. wit~ the .f'i.fth master 
swltob leaves ierminal 20, a circg,it is olosei from. grounq tbl'ougt the Il 
Gontegt on t.be (11 interrupter~ contaots ot the S'rM-99 re~a.y, terminal 21 ::.ut1 
m bru.sh ol group switch 99, to the windings Of the ll4 magnets associated. 'Witb 
\ht tirst and flitb master s'ri.tohes• operating tbct magnets. The opera.tion ot 
tbe K-1 steppl:og magnet, moves tbe br\lsh assembly Ol the first master switch 
to terml:Qal 1~ !l'be operation oi the .M-5 magnet, restores the t'Utb master 
&94 toll to normal. A oircuit is closed trom ground tbro.igb tbe make cumteet 
Q( tbe sin relay, S!P brush and terminal l Of the iirst master awiteb, .to tbe 
SJ rel~ .a lamp, operating the relay and lighting the lamp. The "i1J relay 
opera~e4, · 1ooks to ground on the RI key. The BJ lamp, indioates the am. Of 
OD$ cyole 0t l'OQtine tests. The circuit does not make anot!)er ~o"Qtl:oe test 
&mleas t~e W key JA operated. on agcognt al the ~1ro'1it through the K-1 mag-
lln being Opened at the contact ot the liX>-1 relay. · · 

44. U enotb~r ycle at tests is not desired, tbs RN key ls depressed, 
an¢ ibe ~ key rele&,s ·• · Tbe operation Of the RN key releases el.l relays look
ed tbrou@)i its contact and extinguishes tbe EJ lamp; it operates tbe TR relay 
1U pos,1t1cms 4 to 18. The function ot the ~R relay is described ill paragraph 
68. Tte operation ot he RN key, closes a circuit fr.om ground tbJ"ougb its · 
m8Jre contact, winding . the Illlm relay to battery, operating tbe relay. The 
ICN ay also ~onneot.s g o~ through cam D to ba.ttery throu@h the. a-1 magnet 
advanoing the test aw1tch to normal. The opera.ti on of the MRN relay oonneota 
grom.l ~hrGugh the make .contact Of the Oi'N-1 and any other "OFi~" reiay, brealt 
contaot pi ~nd1ng ot the associated stepping magnet, restoring the tirat 
master switoh or other ott normal awitcb to normal. ob time the brash assem• 
l>ly ot a muter ewitch ateps ~o another terminal., t~• co relay associated.with 
tbat terna1nal. operau,a::·but pettorms no usetul fW1CU • Grod tbro• tbe 
break oentacts ot the 1IR or CC-~el81 to cam C, restor s · tbe R•2 sequence 
switch to normal, Stitb the release Qf tbs RN ke:;, th &" relay releases re.-
storing the enU~e oir,c11U to normal• t 

.: 

' 
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.T.@ (£ A P.ARI!IQ.IU•AR LiISTRI~ SEL:&~TOR CIRCUIT j 

45. . 'J!be: operation. or a set of numerical kejs, the PC and. ST keys .ln the 
order named.• oloses a circuit from ground through the malt& contact Of the fo 
my, lead 5 and contacts Of an operated hundreds . umerical key to battery '~.ru . 
the winding ot: either the R-1,' R-2 or R-3 rele.y w ich operates. Tua operation 
ot the 32 key fl'i.vances the R-1 a.witch to position i2, and also operates t:he TA 
relay which performs its usual function. The ope:ztation of the PC key,. advances 
the R-3 switch to position 2, operates the GP rel~y which locks and .opens the 
locking circ11it £or the ST relays. Assum~ng that tbousand.s key o, h~dreds key 
3, tens ltey 5, t·~J units key "/ are operated, gro~d is oonnected from the PC 
key, break contact 01 the R-4 relay, lead 5, cont4cts of .hundreds key 3,· lead 
9. to tb~ R•3 .relay which operates. The opera.tio~ of the R~3 relay. operates 
P aDd OV relays through· terminals o to 14 inclusiv!e on the M ere. The ~ relq 
operat~ closes circu~ts, (a) from grc1Uk:1. through.lone ·wind.in .. g·of tba IJG relay, 
operating the REG magnet. end. (b) from. ground thi·~ugb the p~her winding Qt' the 
MG- relay, lead 1, Dlajte contacts ot: hundreds key 3, thousand;3 key o, operating 
the M-1 magnet. The operation of the VO relay ho ds the s ta::~ping lead Qf tbe 
llID magnet OJ>e.D 1 during the time the stepping switch steps CJVer ground.ad tar
mfnk).s. :. circuit is closed from ground through the key release magnets, oper
ated cam f!, .(JL arc to batte .. ., throug~ the :M lamp 1 hich lights indicating that' 
..uaat~r »el:-detiOD is beizig msda. · · 

4f,. · ~he closure Of circuits through both og::i~cUngs or the MG relay aausea 
it to operate snd open tbe circuit for the P rala~, which releases. The release 
of the P relay in turn opens the circuits through 'tba MG relay which releases 
the magnets and moves the brush assemblies Of the ·register ~itch end the master 
switch to the next terminal. The aircuits through the P snd Mr relays are iee
established. as lo~g as the brush assembly oi the register B1'Jitch rests on 
grounded tGrminals, re~ating tl.le 9.PFation .j11st de;;.-.cdbed., When the bruaa ila• 
sembly of tbe:register switch s~eps to terminal 15 oA the Marc it finds tbis 
end. the nex.t terminal ground8<4, through the malte cor.tacts ot tens key 5, and 
the PC 8ll4 REP keys. The stepping nia.gnets reoper~te and mova the brush assem
blies to tbe next terminal, This is done in order to make allowance in the 
setting of the master awi tch for the first two t·erminals of the master which · 
&re not ocmnected to group s'wi tches. Terminals l 7 and 18 are likewise grounded 
by the opera.t1-<m Of tens key 5 ca.using thd register snd mas tel' S'f;li tches to step 
to termlnel 19-1 wbicb te.rminal is connected to the proper group switch, When 
an idle terminal is found on the ?4 a.re oi the register switch, the VO relay re
leases. ateppi,ng the Rlin sv:Uch to terminal 21 from ground through thd key re
lf;lase magnets gperatad. W~th the brush asaembly Of the switch resting on ter• 
m1nal 21 the SS relay oper~~es in 1"3eries ~ii th the RID magnet. 'l?he m8gnet does 
not operate in sEtries 9Ji tb the high resistance ()f tha relay. The operation ot 
tha SS relay sivaD1ces the :a.:.3 switch to positio» 3, 

47, In position 3 9 a circuit is closed from ground through the comnQD 
contacts o£ the key release magnets. to the REG mag.net, aivancing the register 
.awitch to normal. The same ground shorts the winding ot tha SS relay, preventing 
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its operation. \atb the brush assembly of the register switch nonnal, circuits 
are closed .from ground through the common contacts o£ the key release· magnets, 
ML brllsh and terminal O Of the switch. to the ~-3 magnet, advancing the sequence 
switch to position 4. As th. e fwitah is advancing .t'rom position 3 to 49 the OL 
relay operates through cam M ( -3), to the .first terminal o£ the DS arc Qll the 
group switch associated ~ith t e terminal selected by the master switch, set
ting tbe class circuit. The cc, CC-1, IMi, UR-.:. and L relays operate under con-
trol Of the .r.D and CL rela.ys. · 

48. ln position 4 ground on the RN key through terminals O and l and G 
brush at the register switch cau.se the ;p and. OV relays to operate• The P and 
OV relays operated, per.form the same iunction as previously described except 
tbe group switch is stepped instead o£ the master switch. This is done in or
der to have access to the .first -working terminal of the grou.p switch; and to 
set the class, circl.11t as determined by the selected. group. The S ·relay operated 
and the R-2 sWitcb oti normal advances the R-3 sr1i tch to position 6. 

49. When tbe register svli tch enters :position 3, a circuit is closed trom 
ground t.brollgb the PC key, lead 6, tens key 5, cam K, te.nninals 2- to· 11 in• 
elusive ald G brush of the register switch, operating the P and OV relays. 
The P relay performs its usual .furicUon, stepping the register and· group 
SWitches to terminals 12 and. 11, respectively. · 

N~.E&- .A ground is 011ly connected to cam K (R-3) when the d1stric.t selector 
appears in the secoud. halt' Qf the groap sv11 tcb, and it holds the VO 
.relay operat~. When the district appears in th.e first half Of a 
group switch, the holding circuit for :~be.VO relay is open at ter
minals 2 to ll, incli.u;ive on the G arc. Tbe release of the. VO relay 
allows the REG magnet to operate and step the brush assembly at the 
register switch to terminal 12 w1 tbout moving the brush assembly of 
the group switch. 

r 

With the brush assembly Oi the. register sv;itcb r. esting on ter~nal :~.2, a ctr:• 
cuU is closed i'rom ground through the make contact o£ the un~ts key 1, 
break cont ag ts of units 6 to l, illcl us ive, terminal i2 to 13 on the G arc to 
the P end av relays, which operate and steps the register and group switches 
to terminals 19 and 18, res:p3ctively. The release of. the VO reta.y on open 
terminal 19,. closes tbe stepping l.ead. through tbe REG magnet, t · gro\."llfi on 
t~e 10 key, causing the brush assembly o: the register sv1itch t term.\~al 214 
In position s. the G lamp is lighted indicating the group selection isi being 
rude. The SS relay reoperates and. advances the R~ S1Vitch to position! 18. 
!he R-3 awl tcb remaiDs in position 18, and the register s'Wi tcb remains!· on 
terminal 21. until the release of tbe PC key. · 

. . I so. As the :a .. 3 switch enters position 6, the R-1 owitch advances from 
posit·ion 2. From this point the "Repeating Coil Out" test of the particular 
irwoming circuit proceed.a in the usual manner. 
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As tho sequanco suit ah R-3 is pa sing position lQ to 15, a circuit is 
closod from battery on .cpm H, to ground through the kiby raleas() magnets 
Which oporatc, releasing the ope ated numoria~.l koys. At the oonclusion 
of tho test on a particular dist ict circuit, tho PO koy is released. re-
storing tho R-3 SWi.tah to normal With tho (R-3) SNitcll normal, tho register 
S\Vitah is restored to normal. en tho reg1sto:r switch loavos tc:rminal 21, 
tho G lamp is ClXtingui shod. 

Icut R TEST 
I 

51. In order to mako th tost, with "Re:peatin Coil In", upon 
the pa.rtiC11la.r district circuit, whioh consists of tes ing tho su.poi
v1sory rolay, it is r.ocoss~ry to a.11~'1 tho t ost oh- Clli to continue 
on a routir.o test bas1s. This i dor.o by allov:ir.g the ST key to romain 
operated, after tho· release of t e PO koy. The GP rel whieh oper~.ted 
with tho depression of tho PC kc , closos a circuit w·1 h tho R~3 swi tah 
in position 5 to tha CL magnet. nergizir.g tho magnet. Each timo the 
~IIG ro~:w oporo.tos and relogsos o to the rogist'Jr S\?i ch ::1nd group 

Jswitches ::stopping, tho CI. mgnot associated with tho c ass switah re
leases and re-operates, movi?Jg t o cl::-ss switch ona te 1nal. Tho class 
switch thus :follows tho group sw· teh on a particular s tting and is able 
to change its setting wbon :).. gro p 'bruah assembly step off tho last 
tormlne.l of tho switch. 

52. On a routine test o ntinuation ~~er oc~nd revolution 
of the R•l switah1 which makes t o "llepaating Coil ln" test on a partiC11lar 
distriot soloctor circuit, the magnet 2.ssoaiatod vrit the group switc-.h in 
•1hiah the p~rticular district a ars is operated· 1n a cirC11it from battery 
through._th.Q.. w'inding of the ma.gn t, fil'P arc of tho mast r sv1itch, contacts of 
tho DR 1 \STP'rolPtys to £:round on 03Il Ton R-1, JnOVir..g · o bru.sh assembly 0£ 
the group witch to the next to ina.l. '?h'l R-1 swi t ht-.s in the meantime 
passod position 18 or. the so con rovolution and opens he oirc.mit of tho GP 
relay at omn Q, (R-1) • releasir..g the reley. From this oi:nt a routino test 
of' tho romainir.g district selectors progresses in thQ usual ~.nner unloss tho 
RN lmy is operated. ~Vhen all tho district solaoto•s have bean tastod. 9 the 
EC la:np lights and tho circu!t is rostorod .to normal as previously describe~ 
undor "0onclus1on of' ~ Routine To~t". 

TIMING DCATYRE 

09'JB mn TROYB LE t~ BU 51 AI.I®~ ..i.~~,;G. ll 

53. As stated under "Preliminary Oporat1ons0 , the operation Of 
the fir key closes a cirQiit, to tho TA relay which opgrl'ltos and locks to , 
oam f on R-1. Should trouble doTolop in tho test circuit or tho dist.riot 
aeloctor circuit under test, or should tho soloctor cirC\.\i t )>a k3pt busy 
in· traffio to~ long to allow sufficient timo aftor tho discharge of tho 
district to p0imit tho complet1.,n of a to st, tho ti:n:o alarm oircui t oporatos, 
lighting thQ l~mp and opcnttir...g a rogistor. 

~ . 
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54. 'rhe ')poration of the TA relay closes a circuit from ground 
through the C~llltaots of a 152 1ntorru.ptcr and. of the TA rolPy, terminals 
P.nd br.:tsh on 1 aro 0 of tho ti.mo moasuro SRitch, to tho TM mngnot, which 
opara.tcs. 1.'Jh?n tho intorrupter contact breaks, tho energizing circuit 
of tho m2gnet is opened, relo~ui:ng tho magnet, which movos ·-c10 brush 
assembly of the timu mot:>.sure switch to tho next termir...al. This cyele 
is continued until tho brush assembly ':)'£ tho time -meaaure. switch rests 
on termint:tl 16. If this ocaurs before tho P.-l switch is in posltion 
18 on its second revolution, a circuit is closod from ground through. 
the ma.ko contact of the TA relay, AL brush a.nd ter.n:lr..a.l 16 of tho 1l.A. 
switah. to tho XOI rogistor s.nd tho DIST. l~mp, lig-htir..g a .l~.my ar..d 
oporating tho register. Tho brushes remnin on terminal 6 tlnt11·~~ 
oporation of tho 'PA key, wh:i,ch opens the looking cil•cuit fo~ thi:i ifA.. · 
relay• Which. rolo4sos. Tho TA relay released. i:l~tosos a ircaitF .·: . · · . -
ground through thQ broak cont act . 'Yf the rel ey, . tnrmi ntll . · -n_ ~-l'.11 sh o.t"' . · 
aro A, break cont.at nn:d winding of the T"'~ m3gx.ot vm;ioh o,s.tQl"aa· he ti~ 
meAsure sn t ah o r.ornnl • · · · · , 

-~ 
$ AND BUSY T l!ltE AlARl-.'IS (FIG. ru.. I 

55. \"Jhen separate alarms aro usod. the oporatio of the ST 
key operates tho BYTA rc;;lay which locks through its mako oontact.. Tho 
BYTA relq comiaots tho 152 typo inte1·ru.pter thr:::mgh tho bl'C,':lk contaot 
of t~e TBLTA relay to tho BYTA soJ,octor magnet., on.ou,lrl di'3trict cir-
Ol.lit! bo kapt busy too long to a.llow 31lff'icient time to c mplate a tost 
tho :$YTA. magnet moves tho b:ru.sh asoombly of its sclocto l" switch to 
torm~nal 17 9 lighting the BYTA lamp. Upon ~ho oporation of the TA key 
tho ~YTA relay releases, restoring tho busy time alarm s · tch to nornn1 

• as described in tho pa1·agraph above. 

56. The TBLTA relay does not ooorato until afte ·the di.stl.'i t 
circuit has been seized and the TST-i l'olci~ opa:::-atos1. 1 . iou:td t.roub.l· . 
then develop tho TBLTA magnet steps :a,ts brush insembly :o or 2 ·or 3 I 
te:miinal~ (depondont upon with a l min. or a 1 1/~ min. " 1riy :1 s do-f 
s;.red). A cift-cuit than is olosed thr':>ugh the TDLTA lamp a~d. TB:t l>o~ 
gistcr, lightir..g the ;la.-np and oparnting the r"ogistor w;n· ~h :c«.:::oords t e 
number of troublosomai district soleetors. Tho a5.rmih• ·Litc:i .trrtil tl o 
operation of tho TA my, which operatos tho HA 1•cl!?.yD ~ri~ t!A :.;relay 
locks to tho TST-1 rolay provontir.g tho B7TA rcliw :from or.,cra:t\ng u.n 11 
tho to st cirouit htts moved ta tho next soleoto r.. VJhon

1 
• o tei'{~ ci1·c it 

is rast~red to norll".al tho HA and TBLTA relays reloase, ho latter r:; cy 
restor!r.g tho trouble time aiarm switch to no.,-ma.l. 

END OF QrCj;:S (EC). ~l 

67. J When ~ sooond cy-ol o of routir.o t'l$t i~ do/s roo.. t}lo ~O . 
lmJ is. operate~. rploasing tho EC and EC-1 relays.· The EC ro·lfiy reloased. 
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extinguishes the EC lemp and. connects be.ttery to tho windir.g of the ~-1 
relay, allowing it to operate upon the make of t-he I contaet on the 
(ll interru.pter. The release of tho. 30-l relay closes the circ-.lit to 
the M•l stepping magnet allowing the brush assembly to move to the second. 
terminal. From this point, a second routine test is made upon all district 
selectors in the same manner as described for tho first routi:ne test. 

CillTTROL ADY•\RQE (C.1) KEY 

se. If trou'bla d.e11elops in either tha test circuit itself or 
in the district selector circuit under test, the time alarm lmnp lights 
as described under "TIMnTG J.iEATtJRE". If after the TA key i~ o:perated,. 
the circuit has not continued its function, tlie CA key is operated. · 
The operation Of tne CA key advances the R-1 sequence switch to position 
l, and connects battery tQ terminal 21 on the class switch to hold the. 
olass setti:r.g when the bl'llsh assembly of the swi tah rests on this particular 
terminal. A circuit al so is closed b;y the operation ot the key• orsrati~ 
the TR l'el~, which locks. The TR relay operated opens the i' and R leads to 
tha district oircui t thereby preventing false operations in tho dist riot 
circu.it .. ~he switch does not move out of position l as lo;pg as the OA key 
1s operated. Upou the. release of the C.\ key, the circu.i t advanaos to the 
next distriot Qiroult o:r a repeat test is made upon the defective selector 
cirou.it if the REP key is operated.. \'!hen the REP key is not opera.tad.. the 
release Of the OA key closes a oircu.it through. the ar key, to the 'R-1 magnet, 
advancing th& swi toh to position 2 • :&om which point the routine test. is · 
continued on the n@Xt district selector connected to the group 8''7i tah. 

59. When it is desired to re]teat a test upon a certain district 
seleetor oircuit, the mP key is operated. The operation of the REP 
lmy operates the DR reJ.ay. 'l'he DR relay oi;orated, looks and opens tho. 
~tepping.lea.d. to the CL magnet and also opens the stepping load to the G 
magnet a.ssooiated with tho group switch, preventing the masnots from 
operating and moving the brush assemblios of the switches to tho next 
torininal. The operation . of tho 'REP key, ~so opens· the a ircui t through 
the CT register, preventing it f'rom registering on a. repeat test. With 
the CA key• nol'!I1al., tho R•l switch advances to position 2 ·where a second. 
test is made upon the same d.istriot ialector circuit. Tho test continues 
indefinitely on the S13JnO district seleetor until the rolease of tho REP 
lsay, allowing the G magnet to operate. If only a single repeat test is 
desired• the key is momentarily operated. Tho REP kOy connects batte?'Y' to 
tenninal 21 of tho class swi toh perfo:rming tho samo fUnction as tho CA 
k.Oy ( seo paragl'aph 58) • . 

PASS BtJsY PLYG (PBP) KEY 

60. When a bu S'J'. plug has boon insorted in the jaek associa.tod · 
,,tth a circuit under test, tho tost circuit waits in position 4 until tho 
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oporation of' ~h~ ?B? key. The OlX)ratiOTl of the PBP key 2.dv!:\nces tho R-1 
switch to pos~tion 5. As tt: seq1.0.o!lcq .:witch loaves oosition 4 ·tho 
~old ing"' cir cu it for tho PBP-l re~ l'Y .i.S opened at o~m Q to rel o a;o tho 1'9f ~, 
:tho rol:ase o:f tho PBP-1 rcltl.y op:ms tho .circuit through tho PBP-1 lamp. 
extinguishing tho lamp. Tho PBP • TST and SI..V relays normal advanco tlfo 
R-1 switch to normal. T~e.R-l switch is moved out of position l by ground 
on the ~ .koy and in position 2 • tho Sl!-1 relay re-operates ar.d movos tho· 
brush assembly ot tho group switch to test the next toroinal. Tho circuit 
passes any _terminal which tosts "plug busy" as long a.s the PBP key h · 
oporatod. · 

P1SS BUS'.{ T.;:r.xum (PBT} KEY 
; 

61. When ti .torminaJ. tests busy on :rogalar traf ic, tho. SLV-l 
relay oporatos, lighting the PBT lamp end. the test cir it' remains in 
position 4. ·until .the oporation of tho PBT 'k!Jy. Tho opo i:i.tion of this 
k'Oy1 closos circuits f'i'Om ground on the operated BSY rel y~ to tho ~:R 
rolP-y Which opo:rn.tes and performs tho same :fhnotion as oscribod .il'.l 
paragrs.ph 58 • and al sq operatos PBT register which ro·co ds tho, nWfibor 
of UtaJ.king bus-,r11 tonninal s. The operation Of tho PBT y a~)~-0 ,Cl,l.OSQS 

a oitcuit froin _grounc1. through its make contact. to cam • ad:vRD.cing. 
the switch to positiou 5. As tho to st S'Nitch loaves position 4 9 t.h,o 
holdiiig oircu.it for tne BSY and stV-1 relays is o:pen$d, rcloa.~ing: the· 
,rola:1s. which in turn .nd.v::inccs the R-1 s:ritoh to norrnD.l, roloasos the 
POO! register and axtit;iguishes tho PBT signal la.mp. V/h· the sl.i1iah . · 
loaves position ie. the hold.ing circuit for ·tho SLB-3 elay is· open,e4 
at oam o, :rele,asir.g the relay. .From this point. thp c· rcuit :tU:p.ctiox;.:111 
as described in the paragraph above. · 

FALSE CHAmE gy (FQJI) 

62. When tl'le' FOH key is normal tho circu.it fu. ctions as dos-
aribod under paragraphs 36 to 39, inelusivo. · Vfhon OI>J ated • tho .FCH . 
kOy olose$ a circuit P1X>rat1ng ·tho BB and BB.;.l relays rom battery on 
cam R (;a .. 2) • and also, cozmocts the CR relay in parallo with the C 
relS¥• .!he BB rolau operated, opora~os tho OS rcla;sr 1 posit1ons 13 
end 1e. and oonnocts battory throu,gh 1000 opms and a. 1 9 type interrupter 
to· the J1,r..gs1d.o of the ·district under t.est to similato a bllsy l:>adk cpnditio» 
on tho OSI rol~. · '?hQ ~B-1 relay._ oporatod 9 transfers he opor~ting 
circuit tor the SK rcilays so that they o].X)rh.to undor c ntrol .of tho 
and z relays,. and propares an o:r;:erating oircuit for the Z and VI ~ala 
under control of tho IV oonts.ct of tho (2) 1riierruptor a."ld tho CS-l· 

I 63, With tho R-l SV!itch 1n T>Osition 13 and the· OS relay ·ope ated. 
tho CS-1 rela~ _ope:.ra~o~ undor controi or·contaot iu :of tho (1) int rrttptor. 
Tho as-1 rcla, ~ocka 

1 
al'1d oporatos the Z relq~:undqr control of cont ct IV 

of thO (2.l int.a':u. ptfr• Tho z relay opori:i.~ad~ loqkS in serio~ \VHh o~h 
winding• (of t/he. w ro~. ay which oporl'lto~ when _Q?nta~t IV breaks_. Tho 
no.xt· mak£1 ot .eoll.1ia.ct: IV relensos the z reb,y and !?olds tho W relay. 1n turn 
opera.ti~ tho~- rolw. ~he contact ill of tho (Z} interrupter ope ato': tho 
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SK ... 1 rel:w. The third c~o~re of oontaat IV ro-oporntos. tho z relay followed, 
by tho opcr1?,t1on of the W l"Qlay. Tho fourth closure; of oontact IV roleasoa --.,... 
the Z relay advancit.g tho R-tl sv1i teh to position 14, and ground on cmn F 
{R-2) advances it to position 18. · 

• . 

. 64. The CS relay should. operate and roloaso iblloVling tho intorruptor .. 
·If it should :t'Bil to relo2sc tho ahargo .relays in tho district· opora.tQ falsol;r 

and tho Rand R-5 relay in th-3 test circuits o::porato in position 18, f::ilsoly. 
The operation of the R :relay closes a circu.U operating tho FCH relay through 
the ma,ko oonta.ot of the BB relay. The :F'CH relay connocts its windi:r:g 'in sorios 
with that of the FOH-1 relay 111hioh operates when tho message registering current 
is opened by the d.istrict. The FCH-l rolay operated lights the FCH l~p and.·~· 
prevents tho R-1 switch :from a.dva:noir..g out of position 18. If the CS ;rols;v 
(District} raleasos, tho oall is not charged and honca. thQ R-5 rolay not 
oparaUng advances tho :R•l sVJitch to position l and tho airc·..iit is resto!'Od 
to no rma.l • 

65. In ooin typa districts the CS relay in th~ distriot should 
follow tho interrupter. HO'ilever the sloova rolSiV' is held operated conr.eoting 
negative co1n battery to tho test c.trcu.1~, oporatir.g tha CR rel 9-Y• Tho aR 
relay operated, o:peratos tho WD•l relay and in turn tho W.0 ral!W• Tho CR 

• relay releases wllon coin battery is removed :from t;ha T lead, releasing tl:D 
WD-1 ralay. '!ha 11m .. 1 reley normal advances the switOh to normal. Should 
the CS relEW. tail to release, pe>sitive coin battery operates tho C relay, 
causing the FCJ! ru.d .FCH•l rolays to operate a."ld block the test oirouit. In 
either oase of' :ralso charge tho di strict soquenoo switch· continuod to roTolvo = 

preventing tho selector being soizod by a line awi toh. ~ho R ... l switch is 
:inovad out of position 18 by tho o::porat~on of tho OA key, whioh roloasea tho 
FCH and FCH-1 relays, and extinguishes tho l'CH lamp. 

66. The ST key lila\f be roloaso4 a.t any tim to stop tho routine 
tost of the distriot circuits but tho test o1reu.it do~s not ooasa to. 
tunotion until tho test at the timo ot t:be raleasa .. of tho koy is oom
ple'ted. Tho rol et.. ;::_.3 of the kOy prevents the R•l si.11 t oh :from advancing a.t 
tha completion of t.h.3 tast tho11 being msde; it al so opens tho uircui t pre
vouti?Jg the re-operation 0£ the TA 1 ST and gr-1 relays. If it is dosirod to 
restore tho test oirauit to normal at ~ho roleaso of tho ST k!Jy, the BN 
key is operated, c~.usir.g tho ei rauit t~ :fUnction ns do scribed under 
''Oomplotion of a Routine Tost11 • 

67. Should ~ master swi toho s stap off no:rme.1 or gat off normal 

. ; 

at tho samo time, a circuit is closed. ~rom battery through tho 726 ohms . 
rosinanoo assoaiatod v1ith each ma.star S\'1itch. make contact ot tho om :ralay 
over 'ho common lead to ground through, tha winding of' tho MON relay, operating 
tho rel a,. ~ha MON rela.y does not opOl'ata in series with ono 726 ohm rosi stB.nao 
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alone. ~he MON relay oporatod, closes a circuit lightir..g the ilm'.~T 1a.inp and 
also operates the MoN-l relay.. Tha l!ON-1 rol::>y operated, locks to ground o:r. 
cam U a.r.d. Oloses a oircuit to OP.tn D, advancb:g tho s .. 11itoh to ·oositi.011 l. It 
also opons tho ground load from tho meko contact of tho ::12 koy ·to cam D, 
provonting tho R-l switch from advancing f1•om normal. 

6S. Tho off normal sv1itdhes are returned to normal by tho operation 
of ,the HN lmy 1 which causes tho circuit to !Unction as described. under 
paragraph 44. With tho master swi tohes normal, tho MON rel~'" rclonsos. · Up0n 
tho release of the MON relay, tho lamp is ?Xtinguishaci and tho MON-1 rolay 
reloasod. Tha :MON-1 relay roloasod reestablishes tho circuit from gro.und 
through the oonta.ots of the ST koy, to tho R-1 magntit, a.llowbg tho to st 
oi:rCllit to continue its tost. 

69. Wheh a spare terminal with no associated group switch is 
onaountorcd on e master switch, a oil'cu it is clo sod 'ch rough tho sPT relay, 
spare tonninal and CO brush• to ground through the OE~ rolay, operating tho 
\wo relays. Tho SPT r'Jl11y operated. {a.) Op:ms tho oirOt'.i t to tho MON rolay 
prcvonting its operation if' ti second. :ma.star switch is off noj:ina.1, (b} opa~s 
tho holding o1rcuit for tho SE and ST ... 1 rolays, rcloasing thomt> and (c} 1' 
closos a. oirCllit from ground on tha PC key, throngh c.'.ID1s N m:d M (:H-1}, 
brea~ contact of tho TR rolay, DR b~sh ar..d spal"o tormin::il., n12.1{c contact ot 
tho OFN rolay 0 ~ rc~r.i!f" l"':ln~aot and winding of' th'J associat0<.". M magnat 9 which 
mo'Ves the brush, i\.,csembly to the noxt ter.ninal. If this terminal is usodi 
tiio SPT rol33' rol~i;s~&, ~J. the :tost prooood.s .. 

iEVOLrINQ PI§T:IYOT Sl;VITCH . 

'70. Shonld tho OS :relalJ' in tl'10 district -ta.11 to release• t~a d1str1o\ 
swita:h rove>lves.. In this case• ground is conncoteii to tho TST load ar:d 1 

battery to tho sleovo. Should this condition occur as tho test oi:rcu.it starts 
its second test on tho district tho PBP and PBP-l relays opcra'o o.nd .as tho 
:R•l switch advanoos to position 4 the PBP-2 relay operates opon1mg the sloevo 
and TST loads. The to st circuit is hold in this position as a trouble 
oomition. The operation of the CA key roleasos tho relays and restores tha 
circuit to normal. 
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. Equipment Engineering Branch, 

Hawthorne. 

( l Page) Pags =lf:l. 
Issue 2 - BT-501123. 
Appendix No. 1. 
November 27, 1923. ( *) 

This appendix was prepared from issue 19 of T-501123. 

METHOD OF OPERATION 
TEST CIRCUIT 

For Automatic Routine Test of District Selectors - IJ.ne- SYiitch 'ryp& - ~hree 
Digit - Full Mechanical Power Driven System. 

This appendix cancels circuit requirements and test clip data shown on pages 
22 to 30 inclusive. 

ENG: J. J.B .. 
12-8-23. 

, F.G.H. 

CHK'D BY1 J.I. AP.P'D: H.L. M>Ym:S 
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