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U:HQD 01' OURATIOI 
!utomatlc Routine Sender '!'est Frame - For 2..J>igi t Subscriber's s·enaera -
Panel Machine Switchltg S ystem. 

DJDLOD@l'T 

1. WPOsm or OilpUI'f 
1.1 Thia circuit is designed to test 2-digit subscriber senders 

arranged for uae ,,,_th semer selectors. The teat ci r� u it 1• connected 
to, the senders und er t eat by means of master and sender selectors 
( 200-206 type· switches 1 whi oh are automatically advanced to each send.er 
in succession or manuall7 connected to any desired send.er. 

Particular circuit, repeat and repeat 4 tests can ·oe made and an 
automatic paas·buay feature is provided. 

!. ·lfORKIIG · LD&ITS 

m'lflUIQI 
3. P}lINOIPJ.L P'OliO'l'IOU 

The funot ions of thfs cil"Oult are as tollowas 

3.1 !o test first all non-coin semers and t hen the ooln eenaers 
automat1cal17. The ident ity · of the sender under_ test ia.•detennined 
by the r eading ot tbe index wheels on the master switches and, t he · 
associated sender swi teh, and reference to a chart. 

3.2 Upon the operation ot the multi-teat (J!r) .and start ,(S!) keys . 
to make a series of tests in a oertain order, on e&.o:tt 18D1.er in 
the equipment, each teat· reproducing a certain tn>e ot call. \'his 
series ot teats includes most types of calla which t�· seDder must. 

·ham le. 
· 

3.3 It the (ST) key 1a operated without the (�} X•7 to make a -
single test on each aender in rotation, thia test being determlned ­
by the position in which the route contrQJ. and uumerlo•l ·switches 
are aet manuall7, or· all numerical am seleoti on switches if_ a 
special number is used. 

3.4 A.tter oonneo ting to any send er and before. starting· a test to 
teat the sender for busy and it buq to wait-until the sender be­
comes id:le, or to advance to the next ·'sender· atte� a ;_,redetermined 
period. 

I 

I 
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3.5 In each teat to set the sender registers and as the sender ad-
Tancea for selections to· aat as ·the · selec.tor in sending revertive 
implllsea to the semer an.i a t  t he same t Die 

-
to· count these pul sea 

as a cheek. (On ROI· oalls to regi ster the pulses from the aemer 
and to check as on mechanioal calla). If the selection does not 
.oheok:, tQ block the teat set, operate an alarm and light lamps to 
indicate tbe test and selection whioh do not check and how they do 
not o_heolt. At the end ot each test to restore the sender to  normal 
and to ad:rance for the next teat. 

3.6 !o make tests on a single test basis, and to· repeat teats as· 
desired. 

4. oomrmTim ,cupu:I2:S 
4.1 'l'wo-dlgit subscribers senders. 

4.2 �ime alarm circuit as specified. 

4.3 Sen!er monitor inc. call circuit when specified. 

4.4 Transfer key circuit when specified. 

Functions 
C or1n eo t 1ng C ircul ta 
Testing Non-Ooin Sender - Kulti-Teat 
Connect lng to. an Idle s,m.er 

Advancing the · Mas ter SWit.Qh 
Test SendeJI Switch Normal · 
idvancing Sender Switch 
'l.'ea t Sender .:.. Busy 

Jranual Paea Bu17 
Automatic' Pass Busy. 

Prn�ntion of Double Oonneotion 
Open Teat Lead Teat 
!eat SencleJI - Idle 

!Pira t Te at - lfeohani ca 1 D ireo t - ABX 
Skipping Fira t !eat · 

second 'feet. J(eoblnl'oal Dlrect 
Pr iming the Sender · 

Preliminary Pulse 
Setting A.and B-Reg1steJ11 in.Sender 
setting the Numerical Registers in Sender 
'!one ·tor Sender Jloni tor "R" Wiring 
Oheoking. the ;hmcler 

1Altt. 
3 
4 

6 
6.1 
6.2. 
6.3 
6.4 
6.41 
6.42 
6.5 
6. 6 
6 • ., 
7 
7.1 
e 
8.1 
e.2 
8.3 
e.4 
e.s 
e.6 
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INU:X 

District Brush 
. Semer Palla 

SO Lead eheo k 
D.1str1ct Group 
Office Seleotlon!t 
Skip o.t-tioe 
Trunk Guard Tes t 
Incoming ·Brush 
Incoming Group. 1'!1nal Brush, Final Tens 
Final Units Selections 
I110omin g Advanc e  
Incoming Advance "AN'f Wiring 
IPundamental Circuit Test 
Talking Selection 
Resetting the Switches 
Sender Restored. to Normal 

Third Test - Ineoming Overflow 
Priming the se,,der 
Checking the Sender 
R esetting the Switches 

Fourth Test - Zero Operator 
P+1ming the Sender 
Checking the S ender 
Resetting the Switches 

Fifth T est - Opera tor - "Three" Digit -
Non•Co in · 

Sixth Teat - Unassigned Cod e and Restricted 
Service 
Seventh Tea t - Delayed Wipe Out 

Priming the Sender 
Checking the Sender 

Eighth Test - Register C ontrol 
Nii.nth T��t - ROI below io.ooo with Stations 

Priming the �ender 
S Relay Check 

Cheeking l>istrio t and Offi ce Selections 
Registering ROI impo.lsea 

Stations 
Thousands. 
Hundreds, ·Tens, Units 
Pinal HP Pttlae She et 2 
Final HP Pulse Sheet 5 
Registering ROI Impulses Sheet 5 
False Tnmk Oloaure _. tt 

Oheoking the Sender 
Stations 
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8.7 
e.e 
e.9 
e.10 
e.11 
e.12 
8.13 
e.�4 
8.15 
e.16 
e.17 
e.1e 
e.19 
8.20 
e.21 
e.22 
9 
9.1 
9o2 
9·.3 

.10. 
10.1 
10.2 
10.3 

11 

12 
13 
13.1 
13.2 
14-: 
15 
15.1 
15.11 
15. 2 
15.3 
15.31 
15.32 
15.33 
15.34 
15.35 
15.36 
15.37 
15.4 
15.41 
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INDEX 

Thousands 
Hundreds. Tens. Uni ts 
(R-3) Switch Blocked 
Talking Selection 

Tenth Test - RCI Direct - Above 9999 
EleTenth Test - ROI Mechanical Tandem below 
10.000 - without stations 

Registering ROI Impnlses 
Cheeking the Sender 
Resetting the Switches 

Skipping Qo1n Collect and Ref'llnd Tests 
.ldva�i� Semer Switch 
Advancing Master SWitchea 
Testing Coin Sen:lers - Mul ti-'l'est 

Preliminary Coin �ests 
(R-ll in 2. 10 or 12 
CT4 Test. Rl Pos. 3, 11 or 13 
Operator - 3 Digit - Coin 
Wipe-Out - Coin . 

Oo1n Collect and Refund 
Coin Return - Receiver on Swi tchhook 
Non-Operate Te st ot (CT8) Relq 
Coin Return - Receiver off Switchhook 

Coin Oollect 
Operate Te st of (OTS) Relay 
0'P8rate '!'est ot (ore) Relay (AX Wiring) 

Skipping s�re Terminals 
Advancing Sw1 tch at Em ot 07cle 
Test· Abandoned - Start Key R'eetored 
Single Testa 

Class.SwitchPOsitiona Reserved tor Single 
Tests 
Office Overflow 

'l'ime Alarm Circuit "!A" Wiring 
Time Alart'rl and !looking ·01rcuit "TB" Wiring 

Control J.d•anoe 
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Keya 
Bemote Control Feature 
Dial Tone '!'eat 
Talking Circuit to Sender •onitor 
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Assune •hat the multi-test key is operated to make all the tests on 
each semer. 

6.1 Advancing the Uast·er Switch R25 Pos. 1 

With all switches in the ir normal positions and the (·Jn) key 
operated. the operation of' the start key (S'?) operates the (Tl· re­
lay, from ground on cam (K-2), thru normal }X)s1t1ons .of the R24, . 
20, 3 and 1 . switches opera. ting the (T-1) relay from ground on the 
(S!) key. The (T-1} relay operated, ad•ances the (B-25) switch to 
position 2, releas itiR the (T) �?Xl (!-1) relays. As the (R-25) 
switch enters po sit ion l 3/4, the (MS) relay operates to �ound on 
the normal tarm1nal and (R3) brush of master switch 2 and looks, 
advanclnr. the (R-25) switch to position 3, �round from SS3-025 (SA 
wiring) or gr0und :trom the RS arc normal (SB wiring), cam (A) ad­
vancing it to po s1 ti on 4. In :pos 1t ion 4 the (AX) rel� operates 
through the make contact of the (MS) relay, advancing the (R-25) 
switch to position 5. In position 5, the (AX) relay releases, and 
ground. on cam ( 0-25) , (MS) relay vperated advances the (R-25) 

switch to position 6. In position 6, r.round from cam (0-25) is 
closed through the make contact of the (MS) relay and cam (G-25) to 
the windings of both master switch magnets, and also through the 
break o ontaets of the magnets and cam ( I-25) to �he non-inductive 
winding of the (AX) relay, e1rnrghlng the switch magnets but not 
the {AX} relay. When th& break oontaots of both ma.r,nete have opened, 
the (AX} relay operates, advancing the switch to r>0s1t1on 7. As the 
switch leaves po�ition 6, the stepping .magnets release, advancing the 

. brush assembly of the master switehes one te rminal , �iving access to 
sender seleotor switch 1. '?he (AX} relay releases in position 7 and 
ground from cam (0-25) (SA wiring} or.thru the SY and Rs2 aros (SB 
wiring) advances the (R-25} awitoh to position 17. 

Test Setder Switch Normal R25 Pos. 17 

In position 17 a test is made to insure that the selected sender 
switch is on normal. A c i rcuit is closed from battery through the 
(R-25} magnet, cam (D-25) normal tenninal and brush of arc (TST} ot 
sender swi teh .1, terminal 1 and brush of are ( '1'9f) of master swi toh 
2, (JIS) relay operated, cam (S-25) to groand on (ST) key, adT&ncing 
the .(R-25) switch .to pos ition 18. This serves as a test tor the 
selected sender sw itch since it must be in its nornnl position be� 
fore the (R-25) switch will advance f'rom position 17. Should the 
fR-25} switch remain in position 17 an abnormally lon� time, the 
time ala.rm oiroui t operates and :t'tlnet ions as will be d1tscribed under . TIME ALARM 01mmz. 

L 
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6.3 Advancing sepder Switch R25 Pos, 1e 

In position 17 3/4 to 1e, ground from �s3-025 (SA wiring} is con-. 
nected through the (MS) relay operated. cam (G-25} (SM) brush and 
terminal l of mas tar swi toh 2, to the winding of the magnet of semer 
selector switch,. and also through the break oontaot of the selector 
magnet. t erminal l and (AX) brush of master switch 1. cam ( I-25}, to 
one side of the inductive winding of the (AXl rel�. The other side 
of the inductive winding of the (AXl relay is connected to ground at 
the (RS) arc of master switch 2, The selector magnet operates in 
this circuit and when its break: contacts open, the (L"tl relay oper­
ates, advancing the (R-25} switch to po siti on 1. The (MS) and (AXl 
relays and the selector nagnet release as the switch leaves position -
18. The release of the seleotor magnet advances the brush assembly 
ot the sender-switch to the tirst terminal, thus connecting the test 
circuit to a aender. 

6.4 Te1t Sender - Busy - R·25 ·ros. l 

'?he (Tl and (T-1) relays operate as before, advano1n� th e (R-251 
switch to pos ition 2 on its second revolution. 'fhe (SB) relay oper­
ates. Battery through the secondary wind.ing of the (T) relay, Tl 
relay operated. (TST) brush and terminal · ot master switch 2, ( TST) 
b�lh and terminal of sen!er switch 1. is connected to lead (TST) of 
the sender. It the ·sender is busy, the (T) relay is held operated 
and the sender busy lamp (SB) lights, remainin� lighted until the 
aenier becomes idle or the sender swi tch is advanced to the next 
sender. 

6.�l janual.P&sa Busy Rl Pog, 2 

'!'he {BJI) key op�rated, connects ground to the winding. of 
the sender · aelecto� magnet which operates.. It a lso operates 
the '(BJi} relay and the (BR!) or (BY) meter. fhe (.BM) relay 

. operated holds groun• c0l'111ected to the meter -after the (Bii) 
lte7 has been releaae4 to insure the meter time to operate. 
When the. meter is tall7 operated, it short-c1rou1ta the (BM) 
rel"' releasing the rel�. �he release ot,the (Bil) rel� or 
lcey rel eases the meter. When th e ke,- 11 released,. t he sender 
aelecto_r magnet releaaea advancing th e sellder switch t°' the 
next sender. It the· (BJl) lt9¥ i a  not operated• when the sender 
'beoomea idle the {If) ·and (!-1) relays release. connecting to 
the ('l'S'f) lead the, (!�2) rel&g9 whi·ch operates in series with 
the sender

. 
(!) r8l1Q'. 

6.42 A�tomatic f!st Bpg (PB .firing) Rl roa. 2 

· With the APB ltey operated when the time alarm switch has 
·advanced .to the point preceed1ng the alana point the (PB) 
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rel1q will operate if the (DOI) relay is normal. 'l'his. oper­
ates the (CA) relay and advances the test to the next sender. 

6. 5 Prevention ot pouble Connection 

Should a district ci�uit test a senter at the same time that a 
test circuit is making a busy test •. and- .it the 'district (L) rela.y 
and the ('!') relay in the �st circuit rele&s$ simultaneously. thus 

· connecting the district selector and test oircuit to the same send­
er• the ('1'"'!2} rela,- in the test oircui t, conneqted to the (TSTl 
lead by t he· rele ase of the (T�l) relay, will not operate, sinc e it 
is short-circuited by ground on the ('!'ST) lead in the distri ct cir­
cuit. With the (T). (T-1) and (T•2) relays released, and�tbe (R-25) 
switch in poaitlon 2. ground through the (ST) key operat�d, (CA) 
relay normal. cam (W-25), ( T-1) and (AD) rela,-s normal, cam (JT-25) • 

is conn ected to the contacts of the 149-K interra.�ter (�l· When 
the interrupter contaot B closes. th$ {�) relay operates. and locks 
indepen!ent of the interrupter, in the circuit just described. When 
the 149-K interrupter closes its F contact, the (REP) and (OAJ re­
lays operate. The (REP) rel� operated, locks and opens the circuit 
which advances t he sender switch. The (OA) relay.operated, looks 
and advances the (R-25) switch to position 17. · Circuit: ground on 
cam ( 0-25) :relays (MS) • (S) and. ('Bel normal ,  (ST) key and (CJ.) relay 
operated• cam (l>-25) to .the (R-25) nagnet. As the (R-25} switch 
passes position 2 1/2, the (00-1) relay operates thru the make con­
tact ot the (�) relay, and locks to ground on cam (W-25)• The 
(DO•l) relay operated, opens .the operating cil'Cuit ot the (Dl) re­
lay. When the fR-25} switoh left position 3. the (DC) relay re­
leased. 'fhe (R-25) awl tch advances from position 1? to position 18. 
Circuits battery. (R-25) magnet, cam {B-25) • (ON) rela.,v normal, 
(CA-2) rel� normal (QB wiring), (CJ.) key normal, (Ms) relay normal, 

to ground on cam (S-26); or when the (01') relay is operated, cam 
(C-25} • (P) contact o:r the interrupter . (!!'). relay normal (.1Jt wiring} • 

(SO} and (C'r) rela�s normal. (O.A.1.;key operated. (MS) relay normal. to 
groun d  on cam (S-25). In pos1t1o�· lS the· (AX} relay operates through 
oam (�-25) • to ground on th e (RS) brush of �ster switch 2. !he (AX) 
relay operated, advance& the {B-25) switch to position 1, releasing 
the '(OlJ and (REP) relays. The ('IJ9d,t1on is" -- ··the _same trom this point 
as described above, except that if the sender is at111 bus,-, ground 
on lead (TS'l') holds the lT1 rel.&7 operated, which in turn lights the 
sender bu91 lamp. also th$ (!Ill') lamp. .As the (B-25) switch leaves 
position 2 .the (ro-1). rel� releases • .  

6.6 Open Teat Lead Test R25 Poa, 2 

In c•ae the teat lead of the sender is open, the operation of 
the test circuit is the sa me as described in paragraph 6. 5. !he 
( R-25 ) ewitch advanoea from position 1 to position 2 on the second 
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revolution but the (DO) relay does not again operate since the (DO-ll 
is locked ·UP and the (R-25) switch is blocked in position 2. 'rhe 
(!LT) lamp lights and the alarm c ircuit operates giving an audible 
alarm • .  !he au.tomatic pass busy feature is ine:tfective as the (D0-1) 
relay is operated, 

6,7 !eat Sender - Idle 

When the sende r sel actor swl tch connects to the terminal of an 
idle send.er, the (.T) and (T-1) relays release• The ('.r•l) relay re­
leased, clo ses the· (TS'!') lead of tbe. sendei:-·, through the winding of 
t he ('f-2) relay, to gromid through the {t�n lce7 and .Ss2-it25, hol d..; 
ing the aetder bu97 to all diatric·t· seleetora and opera ting the (!�2l 
relay and the sender (!l) relay. !he .( T-2·1 relay operated, operates 
the (AD) relq. !he (AD} ·relq is trade slow to rel ease so tm. t it 
,rill not re l ease in ease the (!-2) rela7 ls· releaee4 ·momentari:ly, b7 
a bridging brush connecting ground from an adja.cent . bttsy terminal to 
the teat lead. 'l'he. (At>) · rela7 operated. operates the (Cl) relay and 
advances the (R-25) awitch to position 3, · the' (J.) cam adTanoing �· to 
position 4• · The '(OI} relq operated. oonneota ·1eada ·(ft}·,. (PB)• (!1 
a nd (R) from the send.er, through to the testing circuit; and closes 
lead (SC) to battery through .1600 ohms resistance to operate the 
aentler (SC) relay� ·1f the -{SC) relay in the sender tails to ope.rate, 
the sender will fail to function, and will block the .. test circuit. 
After sufficient time has elapsed an alarm will be g1Ten. .�he (R-25} 
switch remain• 1n position 4, during th� teat on the senlere 

1 • FmST. TEST J.f!PIJANICAL DIBEQ! ABX 
Provision is made to enable ·the testing circuit to teat the sender on 

a mechanical direct call to an au tomatic PBX· 'l'hia class ca1i is th$ 
first ot .a eerjea arranged for on the mul ti�tea' baa la. Howner, ainoe 
the s enders are not equipped to make PBX ae lecti:ona thla ,test is ski�._ 

7.1 Skippipg First !eat 

With R25 switch in position 4 the route control sw11icb Rl is ad• 
vanoed to posltion 2 OTer the .Bl cam, make contaot· of the (WJ!l :lcey, 
cam 1'-20 cam ll-24, oam E•25,. (A.1>) relay operated,· (fl} and (OA.l ·re­
lays normal, the (ft) ,kq operated , normal contao ta o� the (m}, 
(S) and (1181 rel�•· to ground at 983-025. When the route control 
switch reaches position 2 it adTancea directly to posit ion 3 b7 
local ground at the B2 cam. �he (Rl) relQ opera\e•.., through t he tJl 
cam, _the· br.eak contact on the (QB) rela7 to ground OYer the circuit 
tor advancing the. (Bl) awi tch to position 2. !he operation of the 
{Rll relay conneota batte.ry to the winding of the (DB), (Jn), (011, 
(OG), (ODA.}• (ODB) and (000) relays. Ground through the Tar1-oua · 
cama ot the (Rl ) ewi tch in position S 1• connected through croaa 

J 
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connections to advance the register sequence swi tohes tor oontrol11ng 
the csode, · dfstrict · brushl district group, otf'ioe brash and office' 
group selections; 4 lead which la ·mark8d with a number is cross 
connec te4 to a lead b·earing the same number. l lead marked with a 
cro11 a1 mfl7 be require4 by the particular conditions under which 

. the ctl'Ouit is to be uaedo 

As each register anfi teh is set a c1rcu1 t is closed to operate 
the associated relq and when all the: register switch relays are 
operated: a. series circuit through the relq ··contacts advances the 
numerical switch (B2) ·to position 2. !'his cireui t is through the 
(IC) rel&¥ ·n'ormal. the (OM), (CDD), (CDJ.r relays operated, c.� (FS), 
rela7s (OB) •nd· .(lXJ.) operated to ground on the make contact · ot t he 
(M) · relay� �Urice .the off ice group switch is not required to be set 
tbe (oG) relq'is not operated. 

The (R2) awi toh lmmed lately adTances out ot pod tloti 2 by local 
ground at the ( B2) oam. 

· 

· 

e. sm om> D§T 1111ur�11IQAL · DIJ;UICT 

!his �est 11 tor the purpose of checking t�e operation ot t he se nder 
in controlling a nteo.ban1cal direct ciaaa call. With t he (R2) switch in 
posi Uon 3 the. c_l.ass swl tch (R4) 9 ocr.mpensat ing real stance switch (:R23), 
talking· aeleotion, and the. seTeral numerical control swi tehes are set from 
ground. O!l '.Yar1o118 oama ot the . (Ri) swi:tch throUgh the corresponding came 
ot. th•. Ull) • .  (R4r). etc. sw1 tches to batte� through the winding ot their 
reapeot 1 .Ye ( R, · magn� ta. · 

The .ola�I. ·switch {B4) .adnnces from the :position 1Ji wh-ich it was las't 
use� t·o po.1i,t1on 2. tor. 'this class 'ot .. c··all and the nume�ical sWitch acl .. 
vaneei

.
i'rom the·poa1�1'on.l,ast use� attd t.ake a. setting �o register numb.er 

9699. ·!he ntm)erical •1 tches are wired· tor reg1st�r1ng a tartieula'r num­
ber which 18 •••l�e4 tor each routin e teat on a multi-test basis. 'l'he 
compensating resistance· switch and the talking selection switch are oross­
conneeted to -��t the .actual working aondl tions under which the sender 
c iroui t 1 a uaect-. · · 

· 

. . 
For· this t.e•t, ae•U?Jte the oompensatl� resi�ttance .,,iteb (R-23) i n· 

poaitiotl ·7, ana: .the talking ·aeleotion ·sw1tcl1'".(B�sr in podt1on 3. -As the 
claaa, tallting aeleot·ion and oo1'11J)ensatbg resistance switches take their 

· pos1tloni. the JeL), ('8), .and (OE) relays op�rate from bat·teey. make con­
tact ot· (•�) relq, winding' ot the (OL) 9 (TS) ·and (CR) ··relays ·1n multiple, 
cams ot the corrsapond1ng: switches, cams ot the···n umer1cal sw1 tohea to 
ground.. · · · · · · · · · 

. . 
J'or ooin senders only; when the class awitoh (B-4) is. set, the {Cll.:..1) 

and (Olf-3) rel.,-D operate. O ircui ts s battery, winding ot the (C.S) . 
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rel�, leacl. 1. and.,batte,ey win<li:ng ot the (011-ll r e lay, lead 5, cam t-4, 
cam J-25, ·{OW) r,18¥ operated, 01 lt97 and (Ila) relay normal,, to ground on 
cam s-2& •. · 

. 

!he operatio n ot tlie _(ql{�l) and (0•-21 relays ditterentiatea between 
teats.-to be made· on coin and n�n-oo1n senders aa hereinafter described. 

8.1 P£111iJpg: the Sender R25 Poe, 4 124 .  Pot. 1 · . 

. •fb,e (D'fJ'. rel� ·operates ·over the -dialing loop as soon as the Cl 
re lay ·operates. · Witlr; all ot th• numerioal switches set and relays 
(CL)� (CR), (!,SJ ope.ratM ground. is connected to th e armature of ·the 
(Dt) i.aelq. !he cloeure. ot the P contact on the 1•9-W interrupter 
operates tb• (Il'l r&l87. Circuit: seconda17 w1nd1118 (IN) relay, J'· 
cont act, (DY) relay operated ;: cam (V-20), lead 4, numerical register• 
set tor �r 9689, cam. (R-2) , (CL), (trS) ·am (�) relays operated, 
mate contaot (M!J Jtey, lead 5• cam (w-201. lead 2. cam (R-24), cam 
. (E-25}, (AD)" r9la7 operated, (T-1) am (O!l relays normal. make con­
tact of (S!) ke�. (EO), (S) am (JIB) rela.19 no rmal , cam (0-25}, 
gro�d. '!he (It{} relaJ• look• oyer the same e1reui.t and when interrupter 
c·ont&ct B ·cloies the ('ft-24) aw1tch adYan cea to posit ion 2 over the 
same .circuit• As th e· (R•24) switch leaves -position l, the (1>'!) relq 

.. and th e (L) relv in .the .•end.er· circuit :release,_ r e leasi ng the ( IW} -
relay. A.a .the (B-2•l awit�h �.�sea poaiUon 1 l/2 the , (A,V)' rela;y oper­
ates and looka�. '.Circuit i .1�4• · (LI· and (D) elm; (D-22) to .grmmd on 

.- the (S'r,), ,C97, or, when tha _ ( Uil ·rela7. ls ope.rated, throllgh the make 
oontaet ot_ tb.e, (tS) relay, lead �. cam (D-21) to ·ground. on the (sTJ 
�87·· For tbil teat .the· (LS) relay �· not .operat�. Wt-th the (R....024) 
tnr1tch-1n poa1tioli 2, the illlpulser ewiteh (ll-3) advances from posi Uon 

· 1. ·to· posltion-l• and the puldng · circuit al•o is. closed, oJ')erating the 
lender (L} rela�� !he pulsing. circ·ui t la traced from _batte:ry through 
the winding _of tbe. (L) ·relay lri the send�r. (R) over the ring, ter­
minals 4-4' (Ol) relay cont act, contacts (M') relay i:f used , cam (T-24), 
lead (I), 500,,, lead A normally closed oontact of •tt• dialing interrupter, 
.o• {R-24), lQd (1'), 500w, 1 ead I! contacts of (D'.r) rela7 if �sed, 
lead 841..ilo.rmal-contaet of,(ff) relq, or .thrn tone coil , ("R" wiring) 
lead 92A.- (OI) relay oontaot•� terminal 3-3', baok: over thfll tip to 
ground through the winding of the balancing coil in the sender. 

e.z Pl:el1minarr Mae R25 Pos . 4, ·R24 Pos. 1-2 · -

The release and reoperation of the semer (L) ·relay as the (R-24) 
.witch iaaaea·rrc:m position 1 to? simulate• a.· preliminary palse oond i-

. t.ion- on the sen4er. When the interrupter el,.Ples its (Fl oontaot the 
(PP} relq operates and locks to ground on .Cam (K-24). !he operation 
of the (AVl and (PP) rel8.JS causes the high S])eed interrupter switch 
to advance through one compl�te revolution. , Oirouit: battery, wind­
ing (R-22) magnet., cam (B-22)_, lead (B), .{LS)' relay normal, 1ea4 (J), 
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(A.VJ ant (PP) relays operated. cam ( 0-24l • lead. 3·,. cam (K-4) to · 
ground. Daring ·the one complete rev olution of the switch the con­
tact of cam (L-22) opens and closes ten times, producin� ten impulses 
representing the· maximum loop. fast pnlse condition imposed by the 
dial for controlling the sender. Ae the interrupter revolves, the 
]'JUlsing cil'Cuit is opened at cam (L) ten times for e&ch revolution. 
lam ( L) may be short-c1rou1 ted through the other os.ms on the inter­
rupter· and register switches. '?heretore the setting o'f the register 
switahes determines -the number of impulses transmitted to the aende�o 

e.s Setting A am D Registers in sem.er 

e.4 

As previous� stated; the aode switches for this test are·set in 
positions 3 and 5. With the fi rst code switch set in  position 3, · 

Otiq two palsee·•re sent, as·1nterruptar cu (L) is short-circuited 
Ur a.11 po s1 tio ns emept 3 and 4. !heae· two pals:ea set the. semer (J.) 
register in position 2. The ahort-oircuit around cam (L), is closed 
trom cam (H-24). oam (J-24), cam (0-11) • cam (N-11) •·cam (P-22), in . 
position 4·3/4·to 18. ·As the pulse interrupter switch leaves poaition 
2• the· ,(AV) .relq releases. As ni tch (R-22) leavea position 12 the 
(PP, relay releases. When the interrupter ni toh reaches position 13 · 
the (R-24) switch adTances. to posi t1on· 3• Circuit·: winding (R-24) 
magnet• cam· (C-24), lead ('X) , .. lead (Oh cam· (D-22)., to. gr·oand· on the 
(�) key. As the switch passes position 2 1/2, the (AV) relay oper� 
ates,. and lock& over the c � rouit pr'eTiousl7 described to ground 
through cam (D-22) • The (PP) -·relay remains looked. then switch (R�22) 
reaches posit ion l it ·is advanc)ed over tbe· same oi:rouit ·as before an d 
makes anoth8r revolution, sending· pulses over the ·impulse cireui t. to · 
set the ·(B) register in the sender.· !he short-circuit around the (L) 
cam is closed through the cams of the second code swi t:ch, sending four 
pttlaes. 'l'he (AV) relay• releases as previously described advanciJlr the 
(R-24) switch to position 4. 

Set·tipg . th� lfameriaal Beg1aters in Sencler 

Since tor this class ot call there is no io.ooo �1git9 the (R-24} 
·switch advam�a 1mned1ately to poA\tion 5. Circuit: batter,• winding 
(B-24) magnet, oam (-D-24}. lead 3, to ground through eam (X-4}. Tlie . 
numerical regiatere in the sender are set 'for t�e teat number 9689, 
in a Similar. mJnner to tbat just described tor setting the {A) and (B) 
sender regis ters. Pulses for one d1g1.t are sent in  each pos1t1.on of 
the (R-24) swi:tch, from position 5 to position a.- ·When the pul•e• 
'for the units digit bave been sent, the (R-24) switch advances to 
position 12, by elass g round a.t SS3-D24. · As the· switch passes posi­
tion 11 3/4, the {T) an_d (Rl leads are disconnected. t'rom the pulse in­
terrupter at cam. (H-24) and are closed. thro-agh the 27-'A repeating 0011. 
'.rhe circuit is ·traced as tollowa: leaa (tr) · tran the sender.· lead ("M), 
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500w , lead ( •l • o am  (U-24} • · win41DR ot the z7;..4 repeating coil 1t5tt 
wiring , lead 1 9  oam (Q-4) , l ead 3 and· ( O) , break contact o f  the · 
(!IA�-1) Jcey. c.am (D-lJ , l ead ( I.) , cam (!-24) posit i on 12,  over the 
ring . l ead to the sender • .  Thi s circuit hold• the se�der ( L) rela7 . 
operated. With the (R-24) . swi tch in position 11/12 the (OH) relay 
operat•• · C ircui t s  battery, wind ing lead 3 ,  tnl 1te7, c am  ( P-24) , 

. lead 2 ,  to ground on cam ( I-3) '.  !he (OR) relay operat ed:, (a) locka 
to groand through cam ( 8-1) and (B•lh {b) . release• the (RI:l relay 
and in tum re leases the ( DB) , ( IXJ) • ( OB) , (ODJ.l , and . (.CDB) - rela71 , 
(c ) '  operate• the· (IO)  relay . !he (.IC)  relay ope�ted ,  rel eases th• 
('Il l  relay , locks, and closes·  a· c ircuit from ground on its  armature, 

· 1ead 6 anl 103 � · cu ( B-24) , t o  batte?'1' thro�h the w im 1ng of' the · 
(R-241 magnet , ad:vancing the . switch to po alt:ion 13. the (A.) cam ad­
vanc ing i t to pos it.ion 14. '?he · (1'1 ) rel ay released rel eases the 
(OL1 , ( CR )  am lffl · relaya. Since - the (OB-1) relay i s  not . operated 
the (R-24) awi tch advanc es to po alt ion l '1 .  

8 .  5 '!'one tor . Sender Monitor "B" Wir1¥ 
J.t all . times when ·pul ses are not being dialad· into the sender 

the (ff) relq i e  operated which plac�e a d ist inct.ive tone on the 
"'f" ani "R" leads tor . the sender mon1 t or. 

e . 6  Oheck1pg !he Sender 

!h• impul se switch (R-!l 1.'!S in position. 2 ,  hav in� ad'v'anced. off 
normal , from ground  on c•m { JC-.24) . as the latt�r sw1 toh entered 
poa1 t ion 2 .  When tbe (B-6 ) awl tch is set the {D.8} '!)l'ogreas l�p 
•m the to match lamp U�ht f'rom battery on cam. ( H-20 J . When 
transl ation in the s ender i s  compl eted the t ip e lcle ot the tanda­
menta l circuit - i a  c losed o peratiig the ( L) re1&7' · ii;i the impul se 
circuit �nd the semer (S'?P) relay. C ircui t :  battery, wind ing ot 
the ( L) relay ( 10-2) and ( L-1 )  relays normal , (AV) key normal. -
( "Q" wiring) (SS) relay normal , (OX) rel&J' normal , cam ( •-31 , cam . · 
(S-aof·, (!Pl) and ( Fl }  relays norna l ,  cam (Q-24) , (CU ) relay oper­
ated , aroa·. ( !'!) o t  ma s ter and sender switche s ,  through the s tepping 
relay and aa,oc iated apparatus · in the sender ci rcuit to g�ound. 
The ( L) rel q operated . ( a) loe las  through the break contac t of  the 

. (10-2) relq . !lnd 1 ts own make contac t and OY er th• - fUndament al ·cir­
oui t as j-ust �raced , ( b )  operate s  the

. 

( L-ll and ( L-2) re la7• through 1 
. cam (M-3J , ( cl connect s ground through the 6 type interrupter, to 
. one . s 14e .of die 1'1ndlnga o f  the ( Pl , ( p:..1)  and ( P-2) rel8'Vs . T.he · 

{ It-1 )  rel87 operated , locks thru . the secondary wind ing the ( SS )  re­
lay norma.1 the "AV" key to ground on cam (K-3) , and open• th e oper­
at ing circui t o f  the ( L) relay which i s  n� locked throu�h it s make 
o on taot . !he operation o f  the ( L-2) relay opens the operat ing c ir­
cuit o f  the ( D) relay. The fi rs t c losu�e of the 6 type in te�ru�ter 
operates the � p) ·  relay . c ircuit : ground through the interrupter. 

) 
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(L) r elay operated . ( P-1) rela:v .normal . cam ( F-3J . l ead  59 cam (H•20l 
t o battery. '!he operat ion · o f  the (Pl relay c lose s a c ircuit from one 
si de at the wind ings o f  the ( P-ll and { P-2) relays . cam (W-31 , l ead  9, 
to ground on cam ( 0-20)  � When ground i s  ranoTed at the int errupter 
the ( P-l) · and ( P-2) . relays operate in seri e s wi th · the (P) relay, to 
ba ttery on oam { H- 20) . !he · operat ion of the ( P-ll re lay c onnec t s  the 
second ground pal se through the int errupt e r .  wind ing o f  th e ( 0) count­
ing relay ,  amt ( P-3) , l ead 5, to 1-t te ry on · cam ( R-20 ) . operat ing the 
fir s t  c oun t ing relq , . When the in terrupter again remoYe s ground from 
the circuit .  the ( O ' )  re lay operate s 1n · series with the ( 0) re la7 , 
both relays locJdng through ' cam (E-3} l ead 9, to · gr oand on cam ·( o·-20) . 
The operat ion o f  the · ( 0' )  ra la7 transfe r s  the pul s ing l ead. to . the 
wind ing o f  the · ( 1 )  o ount 1ng r�l ay . !·he ' Operation o f  the (P-2) relay 
connects ground trom the interrupter to · the • :t';ondamen tal clrcult , 
sho rt.;.0 1roui t 1ng the . rel eas ing the stepping · re lay in the sender • .  In 
thi a way, the int e rrupter sends back the 'Plll sea to the sender, 
simulat ing the (Al commutator in the d is trict clrcuit ,  r e l eas mg and 

· reoperat ing ' th e  a tepp1?18f rel8.1' , and operating · tbe aencler c ount i?lg 
re lays , unti l suff icient impul ses haTe been sent: to sat i sfy the - send­
er . .lt · th e same t ime th e  1mpil1e s cause the operation of the ·c ount­
ing relays in the impul se c iroui t .  When the sender · is sa t is tied •  
t he t'andamental e.irou 1t 1 1  opened , and the ( L) relay r e leases , d i s­
connect ing th.e interrt1}'>ter from the count ing re lays . 

B . 1 D istr ic t Brush 

· :For the code 1et up tor th i s  te s t , the cross  connec tions are 
assumed , to be sua'.b. . a s  ·to requ ire d i  str i c t  .brush o ,  di strict group S, 
and no otfic• select ions • Therefore. tor th e 41 str i ct bruah aelec­
t 1on , olie impul se sat is fies the ·sel:Jd,er. and the ( L) relay releases . 

leaYing · the ( 0) and ( O ' )  relays 0nl7 , l ocked .  !he rel eAse � the ( L) 
relat · releaaea the ( t-2l relay. operating the (Dl · relay. C ircuit : 
batteJT, .•in41ng of the (D) rela;,, cams ( C-20) , . and  ( G-20) • eam ( I-6 ) , 
lead ( 0) , ( 1 ) - ooant ing re l� normal make contact ot the · (O l c ounti ng 
rela1• t o  ground . Thi s c iroui·t i s  c ompl eted only when the number o� 
operated count ing rela7• in the impul se c i :reuit agrees wi th the nlDll­
ber rec orded .by the sett ing o f  the distric t  brush awi toh (R-6) , show� 
ing that the sender has funct ioned correc t17. . !he · ( D) relay oparate4 
advances . the (R•20) · swi tc� to position 2, by gromid f'rom the blocking 
relay normal ' or *8 -�· and '"fA" Jcqa operated , which po s it ion and · 
('D l  relq releases . !lut' (PJ , · ( �1) -,. { P-2 )  and. all the operated count­
ing· relays rel eas e as the (R-20): switch l eave s  po11·tion 1 1/4, and 
the (DB) progres s and f2 match lamps are ext ingui shed � 

e . e  sept9r ra11 s  

It the mmibe r  o f.,  p11l ••• requir ed  to sat i s fy th� aen4er d i ffers from 
the number requ ired b7 t he setting of the di s tric·t brush r eg i s ter 
switch. the c ircuit tor the (Dl relay i s  open at the c ontacts ot the 
counting relay• and. 1 t does not operate.  !h• { R-20) sw i ta h wi l l , 

l 
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theretore9 renaln 1n ' poa 1t 1on l �  ·xn thi s eyent . the (DB) progre 11a 
· lamjf .and · the 'S9ro match ].aimp remait)I lighted 9  - inti icat ing tla t t:b.e 
fa11ure baa :occurred 1il .aelect ing ·distric t brush o. When the thie 
al arm o ireuft has "c ountecl a c ertain period ot t ime .  a iamp �ight• and 

· an ali41'ble s ignal is ' gi•en� · !he pulse l•p . (PL) 1ce7 ia now operated 
operat ing the ( PL} and {;fL-1) · . i-ela7a whlch U·gbt ·the • lamp· which . 

· oorrespOrida ·t·o ·the number o t  pul sea recei•ed ·b7 the sender . suppose 
. tut� in ihl• oaae 4 pul •• were required to sa�i lf7 th� ·sender. tfhe 
( Q) , ( l:f , : ' .. ( l} : •nd ( 3) co1int 1ng rela7a with their c orresp_ondlng pr!me 
cotm.ting ·rela79 ·'#Ould b e  loo ked" tip . and the 3 lmp ·,,111 · Ught. e 1r­
;eu1t 1 -�b&tte1'7 {PL-1) . rei.r· opentecl e S lanp • . ( 4) c ount ing re la:7 "nor­
mal9 ( ;5) • l!l • ·  ( l·l ant ( 0) oount 1ng· relays operat� , c•· . (E-3) , l ead  
( tl' • · to gr'Olind on · cam · (0•20). ·· !he (CA)· key · 1a  operated as deiicribed 

· · in paragnph 29;. 069 to abanoe, the t e at. · 
, · 

8 .9 sg, L!acl Qhect: · Q Wiring ' . . . - . . 
· · - :While th' B.2o · awi tch i s  1n . poa it 1011 · 1 the so :lead whfoh waa c losed 

by the - :oper•t"lon ot the (OJ) : .  ,rela7 appl 1eis an op&rate· tea t · or 1 600. t o  
the · ( SC ) - r•-la.7• · When the .-0 nitch arri'Yea i n  poa it fon -�- the ( SB2) 
relay o�ratea o loaing the · .progress ·1a.p and SC l ead. !he· · ( SJ'} am in 
turn (:Slfl'·) · relays operate. · clos ing_ the SO lead direo'tly t o  tbe (ft) re-
· 1ay ' troia· 8Sft.laY20 and cloe1ng the oheoking l ea.4 to t he (D) rela7 at 
SS 2-GIO . · Wh91l the sel ec t.lon oheoks o� j. , the adTano e of the ll20 awitoh 
and r�leaae ot. the fS!f-2) rela7 l �Tee· tbe (81') relay loc ked thru the 
( Slf-1)  relay. · It the SQ · lead . .  opena permit t ing that rela7 to release, 
the path tor adTanc in� · tlie B3. switch

. 
r ema ms _ open. 

· · 

e. 10 piatrict _Group "M" w1r1v _
· 

A.anming thllt the d1a.t·r1c t bruali pulses cheoite4 correc tl7 . - the 
(ll-20) awi'tch 1 a  adTanc84 �-0 p0ai'tlon ,! bJ' the operaUon ot the ( l>)  
re lay. I.a expla ined ln i-ragraph · !t. '1. ! be  sender · advam.ea to � ia_. 
triot· grot!p ae leo t lon · j>o a 1t 1_on recluoing the rea l atance · on the (S01  
leacl aut:tio iently · t o  operate the .. (B?l} rei.-· but not the, (Ill) re.lq. 
The ( SW·l rela7 operated . operates t� (�-11 .- rela7� · The·· ( R•3) switch 
the11 a�vancea to po s ition � .  · e·ircndt:  ' batte17, (!l�SJ ma«mt, cam 
(B-S) • · 1eact ?:• . o-. ( B-!O) . (Slf-l) ant . " (JIG) relaya normat . a.am· (w-4} 9 
(�) am ( .BP) ·relaJ11 no?D1al. · cu V24t t� groand at - t� •S'l" ·1ce7 etc.; · 
ll the . (ti·�) '_ · IJW1tch · adT&JD H  to ·:poai;t_ 1 0n 3 , _ th, ( 1.-1 ) re ia, _ _ releases ,  
closing the : tundamental c ircuit a a  t rac ed  in reragrapi '1.3�- . Relays 

, ( Ll ,  · (L-ll , . ( L-2} , · ( Pl � · ( P-1 ) •nil ( P-21 reoper&te as explained tor 
4 18t r1ot bruah aeleot ion • The palaes. are . .  c omited ·aa bef'ore . except 
that the batte-ry and ground tor the pulae and count ing rela7a are 
suppl.led O'Yer l eads 6 am 10 � tn dis tric t group selec t ion. S ince 
d latrict group e is required b7 the regi ster sett ing. 9 pul ses will 
be requi red by the aetder. · �he opera�tng · ci rcui t  tor the (D J · rel&7 
11 through a cam· ot the 4 1a t r1ct g r<>Up · register aw1·tch. l ea(  e. 
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b�eak ·.contaet o f  c ounting relay ( 9} , ma k:e cont-.ots of all otheit oper- . 
ate« count ing relay• 't o ground on, c� ( 0-20) . . · The operation o t  the 
(1>) re la7 advanc es the (R�20 ) switch· ·to P9 Bit ion 3 ,  r el eaa 1ng the 
puls e and. 'count ing re lays am · the tD) relay . fhe ( R-3) swi tch now 
advance• ·to . po si t ion , 4: .  e lrott1t : batterJ'• w ind ing ( R-3) magnet , cam 
(B�3) . lead a·, 'oam (· N-20} , ' ( SJJ-U , .relay . Op�rated , (JIG) re lay normal , 

·oanr. fW�4) •· (D·) r ·ela_v normal, · ( BP) rela)T �orma1. ·· . . ; . . . 
. • . 

, · . 
. 8. 1 1  Offi ce ' Selec t ion s 

3 ' . 
!he. tmidamental 

'
. circui t · tor ·9

.
ftio e select ion · i s t ra�ed trom 

batteey, winding o t  the ( 1') .relay , : ( lo�!) am ( i,.o:..1 ) ·  rel &J'I no rmal , 
(.A.V) keY , ( SS )  and ( CXl re lay.a norma l ,  cam (lf-S1 � can ( S-:20 ) , ('f12J 
am . {PlJ . . relays . .  no nna l·, , cam (Q�24) • ,(CJI). re la7· operated , master and 
sender ·awi te�e a . lead · ( P'l') 9 winding of sender .stepping , oYernow and 
(�G. ) � relaya . l e&4 ( P!t )  • maste r  and ·aenter sw.i tcl'>.e a { OI )  rel� L , c• 

· ( :R-24) , · · one ie-JJP res ist ano e · ( •s s'g!Ding the eomi>en �at ing res 1 st �e e  ·. 
awi toh. in" posttlon 7} • .pam ( J�23l ; . ( P-20} . to · g roun d on · oam (0.;,.20) . , · 

; . .  '!'he ('?G) . rel&;Y ln. t.he sender operates adYanc i ng th e. sender - to the · 
po sitio.n: · tor .  ott ic e b r.uah se leot i on but · th e  { L): re 1a·y in the · test · 

e ireu 'it · does no t operate . .. · When ·t he t:andameiital c irc ui t  aga in clo ses , 
the - t m )  relay am res is tanc e ar� shor t -o iro ui�ed . lower ing the re-
s ist ano e  in ·a eri es wi th the. { Ll relay auttie iently to · allow 1 t: to · 
Op•rate; . !he' O t'fic'9 sel Ete t io:ns a re chec ked in the same mann er as the 
d 1 $t ric :� aelec t:iona . ·' !h• e i roui t i e  so arranged �hat 300 o}lma of the 
o om�snsat ing res 1$tane e i s-. shor t -c �cui ted . through em:n ( X-20l , dur in g  
o f'fic •  g'rnup . iuconaing · ,.group and f inal: t ens : ae lec t ion . : f'or the )llU'PO se 
of g 1v mg · an absolute; min imum of 9001' . .  in the t otal tundament� l res ist­
anc e ( norqi�.� !Jlinimum 1�.00w} . 

e. 1 2  Skix> Ottige · , 
· · Por th1 a :part icul ar. te st-. o tfio � selec t i ons are sk�PJ>ed., . · T:be , (D} 

relay o_peratea to ground on . of'fiee b �sh cam ( I�) ' and 8.dTa� 8S the 
(R-·20 ) Switch immediat ely :.to po s it it.)il 5 • .  In · posit ion s.  gr0und on 
cam (H-4.) adTanc ea· the (R-20 ) •wi:tch to .pos i t ion ·  6 .  !he (It-S) swi tch 
advanc es from pos it ion 3 to pca 1t 1on 5 ·from . gr.oand on cam ' ( 0-20 } . ancl 
to po s it i on 6 tor • incom ing tea t" through contact ( B) o t  th• 149-x · 
interrupte r � . t o  ground at SS2-L24 wh•n the hundreds digi t has b een · 
d la.led • .  The ( �} relay :releases as s oon a s  the (B-3) nitch· start s · 
advanc ing� . While 'the °(:R-20 ) a?Jd (R-3) .

·
swi tche s  ·are ad,,ano ing through 

the· o ff ic e  pos 1 U qns on· a skip o ffic e  te s t . · the ( L-l l re lay is h eld 
operatea . '·through cam (X-3) , l �d 1 ,  t o  Rround on o tn c e  brush oam 
( I-8} . 'l'h.e rtmdamental c irc ui t':· is thus .h eld open. prevent ing the . 
(Ll .  relay from op'erat ing until the (R•3) and (Jt-20}. ni tches are in 
their pr0per pos it ions. 
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e.13 Trunk Guard -r�at 

!he tand.amental · c ircuit i s  · c l o sed  ana the· aemer (!G )  relay is  
tested for non-operate . Le84. ( ftl.) l a  .connected t o  gronnd o n  cam 
( U-20 ) , and lead ( 1'?) 1s - .co:nnec ted . through c �m. ( B-3 ) .  to 48V bat .. 
t ery through two 40�P res ist ances ( 12400 ohms} or t o  24 vol ts with­
out res i st ance . 'l'hf s  represents the mo st seTe:re non-operate condi­
tion ot the aem er ('Ml relay. �he (R•3) awi tch rerm. ins in po ai­
·Uon 6 for a period o t  1 sec ond after which i t  advam es to posit ion 
7 ,  under control o t  the 1 49-][ interrupter 1'. · .. The (.l) cam advances 
it to pos it i on 9. In pos it ions 7 am 8 the (�) relai la conn ected 
in the fundamenta l  c ircui t  in plac e of the non-op!rate test • .  · I f  the 
( � )  re lay in· sender ·operated whil e t he test c ircuit' w•a in. pos it ion 

"6, ( non-operate teat ) • .  the ( '?TG) relay will operate·. l ight 'lng the 
(T'!G) iamp and �perat ing the (OK} re lay .  '?he · (Cl?l relay OJ)9rated . 
loelts to groand opening the ftlndamental. c ircui t. and tbua prevent ing 
·the oper•t ion o f  the ·( Lr relay . ·!his b lo cks the teat c i rcuit . When 
suffic ient, t ime has elaps8d.· the t ime a larm gives . an audib le ana 
v i sual signal . - If the (TG} relay in the sender has not operated, 
the ( T'l'G) relay ·tto es no t operat e, due to the hi gh res is tance in the 
sender circuit .  When the (R-3 )  swit ob reache s posi tion 9 9  battery 

· through the wind ing\ of the ( L) relay 1a  c onnected �o the fundamental 
c iroui t operat ing semer ('l'G )  relay but not the ( Ll rel.a7 in the 
tea t c ircuit .  'fhe aetd.er i s  ad:vanc ed lowering the res istance in 
aeries with the { L) re lay, caus ing it t o  opE?rate . 

· 

8. 14 tncom1M Brush. 

Inc oming b rush select ion i a checked in a ma.mer similar to that 
of d is tr ic t sel eot lons. The tandsment a l  c i rcuit t"r the 1noom1Dg 
selections is the same as d escrib ed for o ffio e sel ec t i on e20 ept tha t 
600 ohms c ompensat ing res istance i s  inc luded instead _ot 300 ohms. . 
Sine e tor thi s call , the fT:D) swi t ch is s et in posit ion 10 9 9 1•­
pulses ,.rs· sent to  the aemer,  and incom ing brush 4 sel ec ted under 
c on trol o f  the eender t�anslator ; therefore ,  5 impul ses are required 
to satisfy the s ender. When the ( L) and ( L-2) relays r e l eas e .  the 
( D) relay operates to g roun.d on oam ( 0-20 ) . f1- operation of the 
(l>) re lay adva nces the ( R- 20)' swi tch to po s i t ion 7. The (Dl relay 
re leases when the ( R-20) swi tch pas ses po si t i on 6 1/4. !he (If-3) 
s witch is  adva nced t o  posi t1on 10 through on ( B-3) • oTer l ead  e �  
c am  ( N-20 ) , { SN-1) relay operated , ( J.n )  relay normal , cam ( W-4) , 
( l>) a m  ( BPl re lays norma l t o  gr Ollnd at the "S!'tt key. 

e . 1 5  Inoom1ns Group. Pinal ntJts�. Final Tens 

Incoming �roup 4 ,  t1.n•l brush i .  and fina l tens e are chec ked 
in the same manner, the (ll-20 )  switch being adTanc e4 by the 
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operation o f  . t.h.e . (.DJ re1a7 • . ,the operat mg c 1rou1 t o f  'wii1oh ··passes ·. 
· thr���h ·the· .;maater� IW1 t.c• tqt �h. aeltt0ti�n in ��rn. break cont•t 

ot the · t�r •. f .:ungpera�e« Q.o�'·l!ifr r•l.a7 •. ...• ,.d 1Jl&k$ Qb�tact• o� the . ·  
ope:ra:t�: counting reia,...: . . ·It, . �lll · .of' th& 

. . e�le� tt�.1·. do ea . not o heck, . 

the �:eat Js · bloc ked � since the .opera�iiag .c lroui' t. tor th• .. (l)} �elv : 
· 1r111 •o.t . .  l>e . olo•e.l. !the "'biook°1ng.· o\r··· the· · 1��2ot .nitcb ·u.�hta · a . · 
prog1'l••. · ·.&Bt match ;lail]:> •• alre'-'7· 4escri)Jat -•114 the operation. :ot; . . 
�h� · (!'Xii _ key lights ,t� lamp a�OW1J18' the numbe:r ot pul1e1 ri•qulre« · .. 
to sat.181'7 th• 'ae!Jler • .  , . ·. ' . · . . . . - �  - ·. . · 

·. , '· . I - • _ ... . . -, . 
. ' 

• . . ' � .. . . • .; ' ' 
., e . 1&

·
. , . ir��a1· m!4 ta._ · AAleo_s \on a .· ·:· · .:·· � ·· · · . . . ·: . 

. . : 

.,.' ·"1til( ·��· . 

: (ti�,(} . iWi t�h· Jn p�sit lo
.
n . 17,  · th41 .iWMlamenta1 olreuit> 

· · ,. •. 'e loie4.• ·anf ti•l un1,tf. a. -°Ohec1te4 .. as· alre•t" <leaorib.t. · · · When· 
uJin:e� .  sel•oti�li - hat ·"been· -ohecnct tlle .· . .U>) . ·· rela7 'ad..am:ee .

·· 't� ·_ . (R-20 ) 
· . · .._Uoh fl-om pos ition '10•-· �1'-ound _ trom. _ 88.�,... .. f'd�ance• the R20 swltQh . · 

to j>o•it iop 14 .,Ure gr(>µ� on .ca!rl; ·(p;-.�J . :�dyances the JR-�) switoh . 
to �o a1t 1on .17 .  · , . _ · . -..« · · .. . - · 

·
, 

; 

.
. - .. : . 

. : . . : .. .... , ' . .... � . 

e.1 ., 1ncomi;tr ·•IMt > . \.' ' - :,: . . . . . •. . .. . 
. � . : · . . � . 

. ·;, . ,. . 

· _,:�en-�ihe \�colt��g . ••l•c.t-� -_ a_4'.;a�.�a· to . lt� .. -:tnu· 010-�e· po11-._ . 
. . t lo-.-' ·atte_r :the final, . le.lecUon . h&.a . )  ... 11 .ma4e9 J,t.t�t,ery an4 g'l'OUnd ·.· . 
. 4r�. _appl1"4 to tbe. \ip ·an1f r big of thA.t' ftmdamentill ci rcuit in . a re• 

. v.e�··a - dlr.ect io�, �-1 th resp;ct . t o . reg�a.r .. 18l�ct1ops, operating the 
· 

· ()Ye.r-Yl�·;:rela¥ ·1if tbe, . fenie?.t .. �nd ._..._:pcing. t_)>. e •ender . . :r,-� ta�ld�g . 

,· aexe0t�()11. _ :· f�' �·;ai·'_ ot:r.oui·t: ' 8inra1"'�· .. th1a· ·bJ'' c0nilect·h2g' ,batter.J,: 
: . .... . tl1n> ��� 1t.1nd·1ng'·- �t- .

. t'he, t�l -·re lar -i�·." x·:�l.' <-ft,l . 11:l•tead,-.o� l: •,• ·· tl'.!J . · 

�: .( tt tel�. oJ>«r�t'e s< atY&.neing ' th� . .  (,R-3') ).Witeh to ��1t't�n.- ) 8.,. · 

·_ .  �)le·;.:��i\�l · O-�-�c"Cl1 t ' 1 • , opene.cf a1'·4 .::·tjl� i·: ( J;t i.e.lat· i�l._••4 �•-� .. the . · · 
· . .... Wi_tO h . l·eaves p08i

.
�lo1i .· 1 7· • ·· .· 'fhtn.· t1-t · :a!YllDCfe, . . ,?°e1-)' · in · the :. senfe:r 11-I; 

. bP.trat� . • ' :t·be reis ·f. st�•• ·ot, l ead. · {S(tt : .. �:I ; :µiQ:r':t•se4. in. t.fuf a·eder� . re- . · 
�-... �s< t �e. J ,$iL �e�x. ;ihf.o�. ?j.Jl , -� �. ·:: ��···�-• 'r1'�e -·Js��� ) · .r•l&1• : a� · · :th49 .( n.;. 20 .) aWi_tqh. �•dYanc• - to ·  pos 1;t:!on�"1 l �•· Grow4 ,Q?i, cam: (QJ..20,h; . 
tbroug)i· c� <(�..,.3) _ ,�· (O�l4·l a.dnjioea;. _,the fR �H.l · ·a'Witch ,to . . ptJ•lt1on . 

. . 18. · ·. ti! -Po.81.t'ion �1. e9_ .. t:bt t.�l ·� - (ll.L 1.,&tta �re- opene4:; -�r&leaa tng, ·the . 
. ·a�'r ( ·Ii) . reia, •·: . a�d t�:: 'lSO} . .-le•ctY:1a , .op-Etilt4 .. :: · :. · · . '· . . .  · > ·. ; · . 

. · , , .. .. . : · · 
. . � ·  ,, >  . - : : .i " . · . < :  ·: · :� ·'. . . .'': . ·: . :· ·' .  ! 

e.1e IJ119o•i•· A«n•• ... 1•.W1t1 )atntt: . · · · · · , . . . .. . . ... 

. , Att�� t�e :cb�� t�.;}1�ai .:;m,�t'� - l:��,t��n �. ii{ ��mpl�t·4 �he (RB} · · 
. : r�lay, opeJ"&teil' in aeries Tith · ·the· tnr. re lay and .l ocks on . i ta s Wind­

ing. 
·,T:tie tand.uen�al: r1l'.Jt 1•:-� open84 am CO!l!l �tetl to tbe ( Ll · relay 

. -· and the· tundament�l· ·:f ip 1 t  grounct84. 'l':he • 20 aWi tcA ad��.nc••·· 'to · 
. . 

poai t1ol} ) .4 bf grotmd ·:r:roin · $SZ.,.lf4. •� · :the .: (Rw.3) nltoh· . then at\Tancea 
to J>Oaiti0�· 1 1. -'-:�� fL) � relay , op'r4t•• ; as. s oon �· th� .a,nd.er olo aea . . . ·� . : � � . . ; . ) ·• . ' . . . ·� . 

··.: . . . . . 

:· ."': ·� . \ 
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. the . tmu1anietita l �d:i-· lric�ing: .a4va....:o ' .a!d ' ..b;in 'tbe-" JR�S) switeh arri�.ea 
1n · P.oa1t·1on··· 11. · !� U�B-1 )  'relaj : o;pe:Fatea. ·': ·re1��a1ng. _ the (R�) ·reltq · 

,and the t e a t , eont inilee 'as . 1n :Pflr&.ftraph' .:e . 17.. . ..· ; . .  ' . . 
�� .. 

. . . . ( 
. 

e. 19· "'41mgt§J Oircul-�_ !e�S 1 . "
.
. . , ,  

.• , 

· . . · · I:t�,· -�•tit;1ng! �.; 1:r��it:· ·,fo�1:-z' digl �, -��bscJr.1·be:r"• a senders �i� ·used . .  the . · 

operat1�li· o� '  tluf 
.
. (.Lt: ·� ,: (T.J . re;t�a / op,et��ai· ;�l).e ' UU�l.l _' ·relay w}li-� . ( . . , 

adqne•'l� · t� ,_·!3; t�1 tc11 � .� :.· 1>0•i��o� 1a� , A.1 : -. tA• · .tr4Pll:• 1· •i tch l eaves . ::' 
pc)alt 1Qnl:? .; . the rwe r•·• ba.tttir, ·t•�•tit�l· e1rou1 t \ 11 r  openec1: aid tbe 
( Ll :. r�l-l ... r.�1�.-,1. : 1 :  !:� te�!-.a• _',.�:t -..t�· � (;r �._r,,lar all�s . the". operatlo. 
Q.·t- ·t)le ( P1t � relay· 1'bl"h 11\�r�e•; r�J.a7• .. {�l1 �nd .(:!Jt).l t.o · te st the 
ftm411a9ti�· l:\t1p �nd .  r1?Jg·>1 9&4  ... . ·o,f'' ·u.e : ·1eD!er. 'f'or cro·i•e• · or �ounda 
1ftlicb' . :,1n· '.>•e.n1t• might � �-�t · 1:n · t•l•e . t�k �loattre� _ . • . It &1tber · of 
th·ese··. �el·�s .op�r•t.e. ·. tiUa\,f!r�l i· �rel�i operilt,·a: · ant '10 .ci.t• :opening the: .. 

. -t'2D.�.��t�\ t1:P '9.nd light'hg .''t�• tt� . ·�;�;� , .. · · � ; ··,. 

. 

< ·  
· · . ·, · '11ht'nl · t)>.� (ADYJtr.�,q · 1n the " ·�e�der ��: :Qpera�ed·'_ gr.d through 
tb6 .. )l��h r•a 1 S\•Me · 1• :lb:troduc� \?l · th• � • .. l:•ad · c1,..��1t releas ing 
the -t_'ea:t�ng e!rQu�t.' ( S!O · �4. " ($Jf-l;) · ·r�+-ya.� · which. advanc� s the :· lm- .� 
pul se . .W1�ll B.20 to :1- �osit-lon 1 5.�- . �.h' 41�1 �ontrol s1'1t ch R2� 1 • . a4-
ftn�fkl '. to  pos it-ton 1e . . _ In . .  l eav 1ng po a 1t 1 <m. 11, the con�r ol &Witch 
1\24 : · ot>ena ·the . Up and r.,i?tg· l�� � releae 1'*·: t!le · sem.er { �) :r:eia;v. · · .  

Tli& :t••ting · ci rcuu· {Pl and . ( J'l J  " :r.elays · release and. ' the . .  fttrtdamental 
. ·c ircuit ' .i s  ;closed tor ·  ta lking>selec t io11 through the t!st cil'Cuit ' ( LJ 
,. ,re lay ·' .to g r�d in the sender." , 

· " 

1-'·w 

· 

' 

·
. 
· e.ac{' :i!�isul' s�i�t ton · · 

. l . 

- . .  J'o·r talldn« •elect .ion , · the illlldamen·tal circuit ls  elo•ed tbroilgh 
"the ·:w1:m1rfa :ot - the' (L) " rela1 as for. other se.t'ec t ions. to ground hi · 

'1!a aend�r . .  elrcuit . ·'}.'he . ( Ll - r.elay tanetion·$ as � on the o,.,th �'aeleo..,. 
· . . ti.ans .. to . . . .9·end ' at)d count , illpulaee tintil the sem er " t s  satiafi.ed, and 

· .  then . .. rereu••· , !he release ot  ·the ' (Ll relay releases · the ( L-l) · re• 
. . la1�. U' ta·l.ktnr ,. ael m Uon eh�ks·, the (R-20) . swi tell is ad�noed to 

.J>O•�t:iel!l �� ' b7 the · ope·ration of the ( D) · :re lay .  .!he fDl · r·e1a7 oper­
. . ates_ through· o�ma co-ao} and (Jl-20 ) . oa.m ( 'f-4) . · 1.•4 s. cam. -(G-'5} 

( s�f in �•1 t1on 2J . .. lead. - 1, break c ontact '  E>'f count � -relay 2. · { two 
pulae• being . r�quired to ·U.tiaty the send.er for t,alking se l ec t ion as 
}ietermhlecl by tlle posit ion o t  the talking selection n1toh) ' make . 
contac t o.t the eott�ting r�lays ( l )  and ( O) . o• · (�'h _l�e.d ·? to " 

. 

g:ro.m,d · · through ; cam { 0-20) • . · · · ' · 

8 • �l · Beaett 'ng .  the Switobef 

.·4s , th• · (R• *>J ew.1 tch ent ers po sit ion. 1 0 9  the (R.:.3) . sw 1�ll ad• 
•am� i o  ])Ol it

.
�011 1. • Oirouit , g rot!nd on  c am  (Q.-20l • cam (K-24). 
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o•.:· (B-sl · i-Q :: ·b�tt:-eQ' ·.,_Jlru �i� · ltt--ar · ·•·'· · · . ... �h• ti��,: · •1•011 . 
reac�a1 · : ·poa 1t 1on . 1, . . :i:tound · o·· .oUI> lJ�F operate. •he . - (I) re1&7 , whieb 
adniloee tJl� (°B�aot ·•:1. toll,· to ·l>Qid. tiotL·l'. · .. - . �th .,!Mt . . (ll.;.101 ••1 toh 

. .  in p() a �t.10# l'i • . . ·�lle· ·:· (l��l .Witch �d!•nee• t'o P, 81t ion 4• Ciroul�s 
1�� � ·oail .. (q-ioJ · ,:· · i·ea4 · e.  -��. OC)�taa.t :QI.! ·t>;,.• (.m) 1ce7. lea4 1. 
(onr. rfla1 , ,opera·te.4, Jtt•l l magnet::: t.o ) ,.,,.��! · the {QR) .. rela7 re-
lease:• •. "as . the: (���·· · 11!1tCh l••·��"p<>!•l�.10�· S· opei-ath;g tlle :' (llIJ re­
�q 9 .  :�.h.-��it·s · · bf;tt•rt• . (llJ;)· · .re�-� ... . :.�• HJ�l.) ,  (OR} ��&7 �or.a�, . 
19;« ���-•te. con,act. cft. the� ( l!Jr, -;tt•7,;. Jt&4 s •. c• .  (q-•o) . t Q  :f?�· 
!h9 ct1•tr1·ct .bra•li -�-: group. :Qttiott �-�- ••d .. g�oaP.; . a.pt . two c_o4e · 

lettel". ·regia tef 1W!tche• art set •• cltter1be4- ,  h(paragraph . '.: f  1in4er . 

Q.C>nti-c:t1.· :o� · the· . croaa co�e6t1bna to �h8 · �ute. ecmtrpl· :�..,� 1e1l .  (1l-lt . � 
i.a eaol f ·regt st_er awi t4iab; .. t a  se t � . 'the -�.e�8:7 .aaaoclated wi �h ' 1�. · op,r._��· . 

trom .. bat.\eey on :t� .m�e Q�tac� . �f- .:th�e .. J JlU re.1•1� to gitoan4 on �he . . 

oama' ot ·the (!l�ll · awi tolt. · . . 'Wlin. a11 the <1:9eJ.qa. ere· operat.ct, the im­
mer1.,,,1 : .W_1·tc.)). (!t�2) �vancee to j>c>1iit_Jon · ·4, tJ 1rcultJ ba.tte'1·, , (ll•Z) ,  
m&frllet, r (f'l rela7-_ operated . ��- cont.M�_a .- ot �•�•t•,�, re1a1a. , : <�Bl: · 
:rtlq:. opel"•ted . to groU!tcl • . ·•:• the 81ritc�:· l�a•ea ··J>Oalt -ion :3 , · tM:J.,1: 
relq releaae1, · operat � th.e . . < .�·)  .r�l .. 7; '. to "rroan_d . . o� .t'he . •• _ . �.-� 
tact o�. tbe : (DBl r•l•l• ! !he ·•ct•nee · o� tlie 1R�3l :•1t.Oh seta ·- the · . :. · . 
numa:rio•l -�eg1a�er :nl tohee lno . change,} ; ;  cl&••· compenaa�ing 

.. resist-
. ano·e ·and .· talk:_i?!�.- 8e1Mt1o� · 1w1 �h.• ·;·· 11a»t>oa �U ona coiitrtl.ierl._;b;r ·the · 

- · 111J?le�lo�� · nitoh� · ,_. ·. ��•: .eae,h . •�itcb :�• � . :��t � ." . . 1t� ···••oc_t•t.'4 .  r.e1at oper•· 
· ates troni ba�ter," ' Oil the tnllke ' c onta�:t of ·reJat ( BI )  .t : to· groQn4 :·on :· . � · . 

the came · o·t�. �he ' . (J�il switct�· · 
· · . . · · · · · 

· · · · 

e. 21 Senl9r B�l�2� -to J(oDw · . . 
. ... ' .. . ' ' - ' . . . ·. ' 

.· Wh�• . all . r�1a�er swi tch� are, ••t• th• -. <�r rela7 �per_ate1 . _a 1r­
cu1-t { r ·winding. ot '"(!-) r$1V• cam tr��ll ; · mate .. ' c·ontact ot the (ft) · . 

k91, · l•a(t 6 �  cam (1"..;20) � - :1&ad .. . . contic't• ot the. l1Umer1oJ1 �eg·1ste:r 
oa.me•� · aet tor . 'the '!nnbe:r· ,gae,. 1eu · ?:J9·. c.aa (.8•2) am (B .. -2) , . · (OL) . 
('n�r ; an(} {-Oltf - rel:q o�erate4 , make oo:at.�ot Of . th� ( JI!)'. ieei. lHA '5 , . 
t:o· g�oun4 011 ·cam- ('w.20} "  • .  · · .fb• (')  : · r-e.1-·7 oJ>e.rat.s. . o:pe:r.atea· t�e · ( f•l) 
r�la7. · .!he , (!-�) .. relar · 9pe�te4 f <•>r :41a�oluu•c t� grQQn4 ·1�om ·t he 
(!� )  lead , t!m• allowillg t� ••JIC1.4'r - to .  r•urn· to normal, . and releas• 

_ {ni the (tf�I) , . relay, ; .  (-bl ad..-JIC�� the (1t�20) :switch to posit ion 18 
( O ircui t s  .batt�17. ::· .(R�a9·) �t . ·c.- '(�IQ) • . ·lead 3 . cam ( '1!-25) , 
('!•l) �elq O)>eratecl � (S)':r'elaj tiom�l to groan4) ( c )  09nnects batter.v 
thr�ugh l? . soo o� 1rhld1 ng  o t  the .  on : re�l�7 to lead {.!S!l . hold�?JS . 

the . (!l  rel.&7 oper�te� until ''the sent.er 1 8 reet·ored to no mal. tiround 
. through 80 ohms 1 •< o�eoted to l ee.a· , ,., bf the: aemer to he»ld the 

tennine.1 buJ7' UJ:lt ll •11 the ·sender . reglater awi tchea have re set .  'l'h• 
grOiand· l l  tmn ��:• !h• . .. ( tr•2l re1•1' releaeect , rel e&sea the (.&:DJ 

·
. ana , {Cl} .relay� . . . ''lh� .- -t,b&· · ·•enter · returns to normal 1 groand i s  rem<We4 

; ·· 
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trom ;lea4 (tS'!l. . . �le•• � �·- (!) antt'� (.,�il ' �•�•• · 

al14 reoperat1ng 
th9 (_!;il .·: Jill- •li4 (CIJ .- r•l:A7.• ·- aa · pi;-�ioua�; A�ac:.;ibecl to r th• tirat_ 

. teat.: Wl;1en -
· tM- · (ll·�IOl · nt.t�h . .  re.acle• p)a��io� :18 .. t� (�•241· l".'1 tch 

. · r•tlml•. -' t• �orm&1:, �n a .ci,rcul t.: through ·:o• V!;..:J'l . 1 :-4 io. to: !r.oaml 
on ·  ca.'"( �2.0} . . !h� lWl &114 . ( :ml . relqe: ��perate :·a• preT1.oua17. ct.� . · · 
a�r�� i�G,�s,1 t 1oa·: :kcot. . the ·(a:.;.2�) .. awi �ch�: . -�-· . ,the, · (Bl · . c, .cwitact . ot · 

· 

t)e iil�•ri-Qi>t•�·.l••• · · gromid �bro1f8•· ·th• Jnte��ter_ �oott�at•· ma•.· 
.

. 

· oent•�'- :�o:f ... th.� �-nl· : �l.&7 .-�.o � . .. (·��l� ��'*��·,:, . the (R•24l �l-�h : to : 
· · poa,t1011:.:·J-, .. . !h• -

-{l\•20). •1tol1· .rw · ·a�ano.84 . tr� poa tt 1on l, . to po a1-
. .  :ttoit: l · bj'. ·grOtlll� on OP. (.�241 - - �e ' (ll..;251 "1 tch. ' rema111• 1n poa 1� 1oil 

4 •. ·!he o irouit 1 t ;no,r rea47 for .. the nen. '"ie•t, , 11iw001tnttl OftJtPLO-P• : · 
.. . · . . . · · · ·· · .: . ' . . . . .. . . ." '· ·  . . . · . . ·· ;  . 

. · zn!n UJ11 '-' · 11C9J_iia< oimJmw;.; - > . .  - .. . 
· 

: : - :· �h�·� ·�.� . ·�! �·t:ht: .. .. 
·
te at' 1� · t� ' ·chtc �· th9 : op��ation ot the· aemel' w�- an · 

- �noOIDiJ>g ·aeleo.�·· goe� �o . overt�ow • . jor 'thil teatt th• namerlcalr. code _, d1a­
trict and; ottioe · t-e!i• t•rs remain· in t)ia.e poaltton ' laat .  u•ed· !he mublnin\ . •  

un• condit·lo·• . 1• use4 � 
'. , !he ·( LSJ rel.� . .,,,rat.ea .o:.er l �d 1 2. (HS) and h.Sl 

. lcf7J le .. ·��- tt ·Efr(1Q!ld OD · O� : (!•ll_. �he : Qpe�t10� Ot �e ( I,8} _ relay . i.r�a­
'.fera t� ··pttl 1&g : c1reu1 t . trom the ·high speed to the · l� speed pal ae inter.:. · 
rup�er: to. · �-e� · �he · mo at.· . .  aeyere alow- pttl &e · o�ndition. !he . taat •nd ai� > 
pil ••• " ar• o1r•:1l1•4� b7 ha-vln.g one witch m.ared to revolve twice as · fast ae 

· the (>ther.� . (Op-i�t� setdera ·; on17) - . The (tt-f.) . . s,witoh 1i aet in :p0s1 tlo11 s .  open• 
- · lng ' the c 1!Cu�t · ot ;the (01'-l ) •1'14 (0.�3 ) � reia3'8 · •t Qa• · (L-4) . ,fhe rel ease · 

�t t)ut (01"'!'1) tel&7 caU.ea the p�el1ininar·1 coin te•·t:� t� ·· b e  omitt8ct. 
· 

. " - · 
.9 .• 1 ��111· . . »t ···-•' 

. ,h,: r.palae, ;·ar•, sent.: to prime . th.a se·DleP, aa . tqJ- a mechanical _d irect 
. o_al.l.• . :roa1t1on• 41 9,  · 10 a_m 11 . o t  · the (l�a•f · ·Swi tch ue pas s� .·- slm• 
· a . 10.oe1· .41gih a;nd .. sta�ion• cUg ita- are no t . . requ1�ed . the (tt•24) _ switch ...

. · , bt11.lg ···&(J-..no ect  :t.h1Qugh iheae :p0a.1 tiODS ·b7 g�Un4 ' on. cam t•� .. . . , With th• · : 

{ll·�.t,J 81'i�ab 1• poe. 1t lon l.2.  �the · (CB) relq iop$rate s  to : grolind . . on caa 
( l-4l � . loolt8· to . _., ( S.•li . ·&it4 · e>pe:rate·a �he {le) . ,relq. Ground ·on . the . mate, 4',ont·ao,t · ot the (Bel r-.la;y .adTancea , t�• (�· .. J ew1 tCh io ,, po8 1:t 1on ·13, . 

· th$· :· ( •t .o•• �Tazicing .. i:� · : tQ posit ion 14� ... ,( s•• · P.,ragtapb.., � -�h · (JrolQ24 on 
the b:��t . oont�c.t �:at. · ihe (.c•�1r r�ia·,., ad.��()�·· the : tR�Ul ni tcb. . to · · 
poa.u:toi(t'1':• .· , 

. . . 
. .  - . _ :;.  .· . 9.8  Ohfc'!W.: �he aS@er 

· r . . ..  · ·· · ; _, . . .  · .-

. · . . ' · . . ,  

· 
. . -, ,-Jl9 . . ael ee ti9ns are, obeck41d · u �- ·the case .of' tull meeb&m()&l call a 

. unt ·t�·
· . \noom1�g �roup ael� �1o-� ·h&a, b•en 'cl!'-°itt4.� · �he : (R-20) nl.tch . . ·· 

b4'lng 111·� potlt-io� .-7 i · the _ (1)) re� - oper.•t•$1 adnnoing �he {R-20} nitch 
� o  po •U t on e. . In poatt·t�;n ·. 7 1/a to ·13 . , g��cl · �rom caaa -'JI.:.4) • ,  to  c ... .. � . 
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· (o�'•H •.: bo.l�• ; · thtt : (DJ ;r.eiq :operat,. • ..._•Ing. th• . (11-IOl awitch to 
' ])t)ait ton - :1 •; . _ �Wiiere :;: the _ lll ,r•l� ·r�ie- • . '1l9 (!t�Sl •1 tch la ad­

•nc;(.94, 1r·-.� p�ai�t.,or v l9 t�: : -Pc>1 1t·i�• 1-'1 _ 'b7 . groan& oll ·caa_ (P-20) .• 
<Jtound o.a- �m (•�-•> '4•an�•• - �be (ti_,) · ·•1 tch · to .poal tlon ie • .  ••· the 
{ll�) · n�:t,dh Pta••-••. : "tbongh :P<)a�tlon l't ,. batte17 and: ·groan! are re-. -
-frerae4· •-r tbe. �nta1 d lroult :· lnol11<ltng the : added · res is tance at 
cam ' 884 . ..f•�·· .. ·_!he ·19fWen$1 - 6t b•tt•n< oP.i'&.tea the OTert1ow rela7 in 

. t� •;eD!•� . Wbi.cll adu�•• toi t•lkbw "•eiao_•ie>n. !hls rep�o c!Rces the 
( 'cotidittOQ ln tlie - laenter·- -whea . &rl 1:tnco•l11t:� ·-e1ecto;r - go�s to overflow. 

'!'he -sttriaer uoulct •ow· restore the: 41ati-1ct and . otf'ioe circuits to nor­
mal •n4 . then. retunl' t• .. normal �-l\•'1�� · · P:our.: palae� . are required by - the 
sender to adv•�•· the diat�ict _ to :the _' laet talking. l'O&lt1on .  trom which 

· i t . 1a reieaaecl ... as •'-te.� diaco.-tlon.<· ne. ad•anoe ot tli�:: s ender cir- · 
cul � &tier ·th8. lOPL1 . relq operate8 opens le&t . ( 90 )  • rel •61 ng the ( SN) 
and (91'..,1) re1-.,. . · which _in . . turn ·�••J)C•• ·the (li-2o) · switch to po•i� ­

_ tion Js • .  · ·a �utJ1 ' 1-·tte17 . (11 ... m) • .__t , � cam  (B-a>) • . ( SN-l l ant'• {W l 
·:.t-ela,.a 11ol'lllal, . c� (W•4r1 - -to. groand on the -break oonta�t ot the (1>) re ... 
·1v• !alking �el eo tiQ!l J a  ·th• · ohea:ted ._ !he talking s�lec tion swi tch 
�•t be · set 1n. ·poait lo1); _ fe1' the -.xhn;ID number ot :PUaea .for this test , 

· aa/ :·_t};lla number wlll be �qu1re4 b7 the aemer. 'fhe. (ll-.20) · awi t.ch i s  · · 

· ·��ed .. , to  posit ton l6 'b7 tb• . ope�tion · ot tJle (1>) · rela79: if the im-
. :p'4l�•• .. . for . talking sel ection check. . -Should - t)le OTertlow �rel&.7 in the 

aeJde�r � �ll ·to Operate , _the ·eb«er ,Will no t adT&DC8 apd release the 

· ( sif) r• 1-7.• t'.h.ua the .. (R-20) . . 81d, .. . 1a · b1ocked 111 po s i t ion 14;, aid when 
. a : autf'1Ql9.Dt_ . lengt� ·.of '.thte --� eJ.apaed . AD alarm wil l · be g1Ten. 

9. 3. .  Reaett lM. \b� �$chea - _ · - .  .. 

Wh� th• -· "<a�20} . awi.tcb n..&c}Je• i-O:s.1t1on 17. _ ground on caiD (Q-20} 
. through the ma�• contact- �--- the � ((nlf "lq · d•1nmes the .. (R-11 switch 

t,o 1>0•1 tion 5. , . Ali th! i1'1��h -l•Tee ·yaa�t1on 4 ,  the_ (OH) rela7 re­
l �ses . !h� rele•e · ot the. (-OBl'" .rnlai sets the . regi ster .. itch• tor 
teaUng ca lla to the ••ro operator • . ·When the reg iStera are .

. . 
aat . ground 

through tlie·- .. �e COlltact  of _ the - (JIU J'•la7-• · ad•amea the (R-2) awl toh 
,to' p0a1 tlon 5. · . · · · ·- .. 

· " 
· 

10. mwm kl" --.nno o:rJBU<a . . 
!h1 • teat 1 .a tor the pgrpoae of' oheckinf' tbe operation ·  ot the aer der 

on a oall to a· ·apec 1al ...... ,._ operator . Por th-is .. teat .  the class awl tch · 

(R-.4) 1• · aet ha poa �t101\ � and tbe (Obl) Pitch in pc>a 1t1on i .  but the · 
(CDB) .•4. 11msr lcal regi sters .·remain _in the position l•at used . !he (-CRJ 
aDl ('1'8) rt)g1a tera fO"r. this te at are aroaa connec ted ao · as t o  prodttce 
oonditl_one 111 the aeder ·eqttivalent. 't9 thos• obtained bJ' 41a llng sero in 
reg la ter service. ·.�he set·� ings 01' · tb8 ( DBl • ( � 1.�- (OBJ ·, and ( OG) awl tche1 
are contro1 1·ecl by that one ot the {CL) rela19 "which ia operated. !he 

' 
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•xlimla' l 1ne i i� ,ilecl, ;and: th• loW · . .-pe94 1n�errupt:er,, the ( LSF relay bei!w 
held operated Ti�th : the .fR-l) switoh. ; in poa 1t 1� _ _ 5.� 1 · 

10. 1  · 
· Primb• )he · Sep!er . �  

·,�· pr11a·1ng ot the a.nder require�: oni� - - 0119 set ot · t�n pul1e1 
whfch are · 1et<l� . pc» s it 1on·:. 2 �of' the. · (B��t. nttoli. - ,,1th th� (1\�&l) 
81'1�(,h _ i• -po _�1t 1on 39 �rotmc\- · oii __ ��:;f .-J�) � - · �yanc�e the (�.J�J < : -
ni �h t'o p<>a it lon i-2 • .  1'heia the (ll�S) : tnr1tc� ia ,1Jf; po1 1t 1on · 29  tbe 
(CHl :re� ·:operate• ,  operating the · UIJl rela7 wliich t1 i t� ��ancea 
t_he (-R�2'-l ' awi tch. , ' ·'!be l•tter ·atopa fa JOJ.it lon 17·;• . - - · ·: -: .. . , . - ,, . . . . � ·., � . . ' . . �. . .· . . . � - . · 

. . . . 

� . . 

io .2 ch!Q_kl_DJ · the :· St'nlar ·_ ;.>.: · · 
. _ _  . 

n. - j#iitr.ljJt: � om�. ael.eo�1i;i..i �ri. �!!.� as on the pre ... 1 oua ,, 
· t_eat•· · !he · (B�Jo) fti�h reaches position. g, and; :�e {Jl�S) ew ito� . . 

_ _  reaches po ii tion 6 .  · it t� : - ai'en&er haiJ ' -'tuD.ctionet.· properl7. th• ( SC:) . .  
· · le&d � :ieea.i atance· 1 .-},noW inor�•• •ue to the '· operation of!· the·- ( A.1>Vl re­

· 11.7: 111 : the · aenc!.er .• , - 'rhi•- rel_•aee · the tmn · &na, · (Slf�ll re1a1s advancing 
. �he _ -(tt...;;20 ) . nl toh t o: .. �a·1t i:oD· - 8:.- - 111 p,e:t:tlo;n; e � '._ �he (l>l - rela7 operates 

to g.rounl · on a� ( I_.l •: , '� (ll•�l lwit oh ·adYanees : to. po �it 1.on 14 am 
1_rmn94 1atel)' ,- -�o : •i)ostt ion' 1 5.: 1fitb tbe - (��!Or. ni tch · s.n �·1 t 1on l4• the, 

'-JDl ·relay_ ;relea:st.s - aDcl ·gi'Oµn4>on · .can( ( P-:�o) 
_
-�•nee.a the (B.;.3l , _m toh 

from pos i t t•n 6 -to poe 1t 1on - l?. ,_ lfh• ( L•l.) relay9 operatect<in po s it ion 
5 ot the (1..:.3} ewfw�·, looks : to groun4 on cam· ( B-4) • holding -tbe ttmda­

- menta. l c_1rcu1 t · _open- etil the Ul;-3) switch ia in posi·Uon 1'1, when the 
- u.�1 l . :reiq·- re leaaeai . Gr<>un,� O,� cam . {•-4) . adYanc ea the . (R-$l ni tch 

to poal� ion 18. >· !�lklq ·_$e lea t lon takes ; place.;and i t  1 t chaC�s. ·the 
operation · ·o:r · the ciro-uh -1� :·as alreact7 . described.•- . ·  It ' tlle ae'M9:r te.11 1  
to -· take · th• prop•!' ·n,tt-inl( trtll t� · co«e d �18ct . ,· 1 t . :n il · no t &Clvance 
· am _ release - th• - ( S., rela7 . .. . 

t�e tlt.:.so) · 8'fr1t.cb. -�11 : be· ·b;J.ockec! in 
po,aitlon :,g .  - - · - · · · 

10. 3 ne1ett\ns the Sw1 tob8a .. . . . 

When �'ie <��20) •Wi i.uh reacbea �11 t1oa i1,. . gr0Um. on cam (Q-201 • 

. ad•e.noea the · (lt-1) - awitch to p0a 1tion 6 .  In p0a 1t 1 o� 6 . • the (a11r re­
la� �1•�•••: atop��ne: . tbe ' (ll-1·) · .•witch t� ·poaft1o.is s. -. - 'f_h4' aepara�e 
aet t1111*�-'ot the (�ll · mtoh tor the tlfO _ c laa•e• of •enders on call1 
to tbe two d igit operat c>r. 1·s ,ma�e to

- . provide 'o ;r . c.,�e• wlutre ·coin · 

and non-c oin ae?dera make d itt�rent dla � rlct· ana-. ottice '·aelec tf. ons 
for calla to' toll  and l ong diatanc_e op.eraton .-

- ,. 
1 1. FinH IVZ .... onnggn - no. PIGIJ '..;. 18.l•=99D . . 

. . . . . . . . . . . . . . . . . , :" . ' . � . . 

'l'he purpose o t  this teat 1 a to check . the -:operation ot the aen!er aa 1 t 
�ct iona on caU 1 to the · t oll · or 8pec 1ai - o}>entor. Por thi s  teat , two 



n 

( 

12. 

13. 

. . 

l '· .' · , . � I '  

d1�1 ts are d 1ale4 • .  sett ing" the · two code reg i aters i·n the sender. !he reg ister . 
ni tchea are theref'Qn . aet : tor sendi� two . sets - ot code mpalsea . but the nu­
merical reg1ate:ra rema �n in the po sit ion last uaed . !he distrlot and otf'ioe 
re� 1ater awl tehes. 1ara s et tor the proper c ode ,  and .tb e (B-41 awi tiO h  1's set in 
pos i  t 1 on' ·e .  · ·The (LS) . · r:a;iay 18 held operated in po li ti on 6 ot the ( R...:1 )  av--\ tch; . 
heno a  the lQW sp�ud ·Pll �' ' in terru!-'ter ia .used . and · th� c losure � on oaina (0-1} 
and {1l-l) gi'.f'e a. IJllximm l ine condJt ioD • .  The (0111'-l ) . ' r.elay. remains unoperated 
and the pnl im lnat7 co in t-ea t  · la ,<a 1t ted . ·. t'be · prH1111g of the semer and the. 
chec ldng .pr0o e8d1 as already \deacrib� with the following oxc ept ion.  When th• · 
(ll-241 aw ltoh · ad."f'•ttc�s to pos it ion 4 ,  a fter the sending of th e pal ses .for code 
B. grwncl on cam ( J.�4) , ad•amea the (11•!4) awi toh to po ; · ition . . .  1 2 .  thus send­
ing onl� two sets of . pttl sea . !he te st 1 a completed as descr1b:94 in �ragraph 
10. ancl .. t�e (t.,.l) •'."1 teh : is adT&nced. to pos it ion 7.  · S ince a holding oireui t 
i s  c lo·sed 111 · p0a lt t.on 7 for the · ( CH) rela� the (R-1) swi tch adTaneea to pod-· 
t lon e and the r� ia ter swi tches · are �et tor t e sting calls us ing an unass ign­
ed' code • .la the (R�l ) awi tch leavea po s it ion g the ( LS) relay rel •s e s .  . . 
31J'l'B TES� � !Dl(JQ=1I1PQ CODE Alp JU§!RIQ'lll) §ERVIqJI 

. i  
Thi s . te at · l a. tor the purpo •e o t  cheoJdn� the operation of' the sender . when 

a blank' number la dialed . or when a number i s  d ialed to which the call ing . .  
atat lon haa . not a1r.; t acc ess because i ts service is r&stric ted .  However. 
when the •re-p8•tb1g ·o o il ln"- method ot sel eo t1 011 is used . this test can not 
be made . •11 0 W'.hen tbere . i s uo code tor re s tr i cted 1Elrv 1 ce ca ll s  c ommon t o  
all s enders • this te st o•n not b e  made . In � 1 the r  ot the above cases l ead 

· (SRO ) is connec ted to  l ead (J.•8 ) and lead ( SKC-1} i s  connec ted- t o  ( cm-el 
caus ing the ' (ll�l} and (R-2) swi tches to advance to pos i t i on 9 .  skipping thi a 
teat . A ss�• how.eyer .  that the t e st i s  to · be made . The senier under normal 
c ondit i ons should raut e  the·� 1 calls to a spec ial epe-r•tor . For this teat. 
the (B-4) switch is. / . set in po sit ion 7 aDd the numeri cal reg i s t·e r swi tche s 
set 'tor numbe� .0-0-0-0 . 'rhe high s peed pu.l st interrupter i a. used am a 
maxima u.ne .• ' !he pul ses are sent as already described. . The di strict and 
o f'tlo e sel ec t ions are checked and th.e c i rcui t  tunct iona as descr ibed in 
:Paragraphs e .10. and e·.11. 'rhe ( R-ll anl (R-2) sw1 tches are adYanced one 
po s it ion and the 'ni tchea re set . 

SEVMlftH TEST - ·5AY!J) WIPE om· 

!his tes t  i e '"to eh•c k the .Qporat i.on ct the sef4er whe n a call t s  abamcmsc! · 
betore e ompl et:1on. I n  regular s e rv ic e. when the :rec eiYer 18 replaced on the 
awl tchbook · after d ialing nas b een completed • the_ s ender cont inue a t o  make a l l  
sel ec t i ons so that no .' swi tch b e  left o it-no:rmal . '!'he c o11!1t 1ng relay s are d 1 a­
e0nn eo ted howeyer , and a ll se lec tions are made from the sero c ount ing relay . 
unt il . final uni ts s e l ec t ion wh.ere tell -tal e  occurs. 

· 
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13-. l Priming the SR4er_ 
When the (It-1) swi toh advanc es t o  posit ion 9 .  the · ·( ISJ re lq · 

operate s • .. tresferr1ng the pals1ttg lead.a · o r  .the contro l  o 1 rcu1t to 
the l ow apeea pul se 1pterrup�er . 'or thi s test . the maximum line 
condition ia uaed . T h• regi ste r ni tcbea are set : tor 0-0-0-0 • . and 
oroas o onn ec ted t o  check all selec t io11a · on o. '!'he . c lass ...-1 tch· 
(l't-4) 111 set in J>O si t ion 8 •  A full mechani ca l code 1 1  uaea . !'he 
(R-24} m toh advane ea tbru , poa 1t·1on 2 and. 3 aa , on former t e s t s, 
send ing . pul se• tor sett ing the aemer (4)  am · (:B) J'eg�e ter• Ground 
on cam ( tt�l cause• the (R-24) swi tch t o  -:pass po si tion 4 • .  In · 
poaitiol'l , 5 9 : a l ead from cam (K-21, tbru cam ( -8-4) t o  o .. ( J•U) 
causea the impa+ser to send tour single pnl aee , 1n. po s1 t 1ona · 3 , - 5, 
7, and 9. fheae tour pulaea aet the tour numerioa2 regl atera 1n 
the sender tor the umber 1 11 1 . !he (Tl  lead . ia .c .onnec ted. , , atteJ- . 
posit ion 11 of the ( R�24) awi toh, over· 1 -.d.I (., '' .II.al (If) ., eaa 
(U-24) 9 21-. repeat ing c o i l , · l ead  l, o·am (ll-20.) - 1'-4• ·3 ,  o, and _ I ,  
cam (!�24) , to . le11.c1· · UO • .  , Ground· on �� t X�24) .- . wind i� o f  the 
( CO )  relay , l ead  1 3, . 1a oonneoted ·to the puls blg  c ircuit ·thn cam 
{ Q-4) at oam (l-2()) • . !�is co in feature d o es not perfo:rm &Dl'· ' US9W 
f'ul funct ion a t , ·thi s t ime .  

13. 2 Ohec lrlng t:t;i;t Se�•E . 

· The pul ses a�e sent into · the 1e11der and the select ions ohmlted 
· as · on the o the r  tes ts .  When · the (R-·20) stritch reaches poiit 1on ·5, 

the ( T ) and (R·) lYda are o pened at cam ( R..;. 20 ) . releasing · the sender 
( L} relay .  The semer t he n  adYanc es oomec t 1ttg low rc s i s.tance 

. 

ground. to l ead (90) , operating the · ( Ill) rel&72\ · . !he . pre-Yiou•ly oper­
ated. ( SN) re lay , operated the ( 91'-l) relq . -.rn., (R-!O') .-witch ad• 
vanc es imned i ate� t o  poa it lon 6. : c ircui t :  battery (R_...:.20) magnet , 
l ead  ( 9) ,  cam (U-25) , l ead e ,  (Jftl) .· relay operated , oam (W--4) , · 1ead 
( 1 2) , �m ( X-25) , (01') . a� . (OA-2·) · relays normal, (OA) · key, · (Jm) · re-
119" normal , to ground on.  ca• ( S-25) • from th.ls po int on. the t est 
1 a  compl eted as deac r ib ed  1n par�raph 13. 'file remflin ing s tfl ec t iona 

. . . I . 
are obaoked for zero select ions in a manner s imilar to that described 
in pariagrap'b e .  6." . . Should the a ender tail to conneet re lef.se groun4 
to 1 ead ( SQ  l • the oheo le o ire u1 t wi 11 be b loo k8d and an a. larm g1 ven. 

14. �IGJ!TR 'l'E�Z ._ RJGISfll' QQftBOL · 

· : · I 
. 

. . ·:· 

Thi s teat · 1 a  tor the purpose o t  t es ting the register control sw itch in 
the aender·. "" A tUll meohanical c ode i a  uaed. , and the numerical regie ters 
are. set tor c ode numbers ' 1111 .  · '!he ( IS) relq is he ld operated to cam 
(X-2) , connect ing the low apeed · pal se interrupter to the pttl sing l alds ;  the 
500 ohm res i stances are short-c ircuit ed through cam (0-1) , an4 (D-1 ) , thus 
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11mul�t.1ng . a 'm�� jW.J;· with. · the 10,000 . ohlll l�li: �n paral l el 1'1 th the 
pulsing_ cam. '!'be · (!�4) ·ewitoh 1e set ia pos it ion 9• · !he method· or maldDR 
the · teat 1 1  1·dent ic•l with tla t d esc r ibed ttnder �-Second teat ...;; xechM ical 
Direct".' · ·( see ' J8�grapb 8} . ··�ept tha·t the method -of. a�t t 1ng the sender 
numerical registers ' bl ° the isema:r . · 11 the· aame as deacr1becl tor the wlpe­
out · teat ( paragraph l.3.1) . !he· operat:&Ori · ot · the ' (Cll) . aid : ( llJ )  · :tela7s &d• 
•anoea th•· (!l-·l) and (B��) •Wit ches to ·;pos it1011' 1 1 ,  re.sett ing - U1e  register 
nitehei · tor. the · ·testing o� RO.I . a.:L la, in. a iq.nner similar to ·:that already 
de scribed . 

!h11 teat 1 a: tor th� purpo·ae o t· ch9ck1D,· the operat ion o t  the �ender 
on eall a· to ·ma11ual o�fie ea ,  equipped - with rel&.7 call indicator truziita. 
For this t est the numeric a l  regi sters are set for. · nUlllber 6789-•• .. _'fhe 
o ther awitehe1 · are set t o  suit · an RO I oocle. , '.r.hft: ( �.l ·rela7 operates to 
grottnd ·

on · cam (!-1) , . .  oonn �t tng ·. the .low· speed pulse interrupter, ·to the · 
c ircuit •. · !he· short c iroui t a  ar�nd · 500 · ohm res1--stances are opened. in 
Posit ion -11�  thus emplo7iDS' � maximwn line loop bi this teat . · ·  f·h& (R-4) · 
sw1 t�h 'ie : set in po s it·ion 1 1 .  ' 

· 

1 5. l  . Primipg . the smer 

!he pulaea are sent · to . pr !me th·e sender as iu a!\Y tul 1 · 
mechanical ·t e•t · · · · 

· When �' ·w1rtnc . ta used a te st of ,  the aender {Sl....i•el� ,. · 
i t  made. f'he aemer · .(.S} : re la_y ·operate• and· . opsnl: _the tan4a­

. . . � ment&l _ oi rcu1t 1.t d'·t.ai · pulse.a are d.e layed • .  � tmllarl7 the 
. ·  . , thousan�s pill se·a are . delayed untU ·the ( 9fS) · re lay operates. 

' · '?he,� . (ST$) .rela,. operates> when> o1'tla e. bra:• haa � been c}lecicect· 
and· ·the (B�20 )' SWi toh t s  i n  ·posit ion s •. !he { 9'1'S) r&lq .

. 

· locks and prepirea t:he -�1.-0uit tor . ad•&ncing the · .(R�24} · -. ilwi t·ch to the thouea�-a · posit ion atter . . the code haa :been . · 

checked. !111 s all on . .  the a·enCier ( f Jl · r$lay to  . o�rate .  It 
· 1 t  ao·e•· ,not operate and del•y the .t7ank ·test tlie. aemer- wlll 
spill .wrong ROl pul •ea preaa�urel7. J. premature trttnk . 
c loa:a?'.e .and c.Saigunent i s  a hau-late4 at cam M24, closed posi­
t 1on . . 3/7 •. · S i11ce the number i a  under 10,000 ground on cam 

.. ( X-4} . · ad.,,anoe1 the (B-24) :,�1tcb , th:ro-ggh position • to .. 

position 5;.. P·o• 1t·1ona 9 ,  10 and . 11 o f · the (R-24r awl tab- are 
paa·sed , · due to tbe olo•lU'e .o.t the . .a.me c ircui t .in '.tboae poal­
t�ons. : l;il .J>()a1�1(;� 1 2 , . the .fo�) · rela7 .ope�t�� to ground 021 
o-.in ( I....SH· open.ting thtt <9or rel•Jt and adnnotng the -(Ro;.24) .. . ·: . . . . . 

• 
f 
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sw�tch to po 1 1t ion 13, the (A)  cam adT&nc ing i t  to- pos it ion 
14, &tld gro�d on the (Cn•ll re la1 advancing · it to po l it ion 
1 '7. ' 

16. 2 Q�4!Cll¥ Di•trict am Ottige ,l•leotiona 

. · Di1triot. brush, d ia tr iot group, o ffice brush, and of'f1c e  graup 
aelee tlons are checked as on a mechanical d irect call . 'N'itb · the 
(;l�-!O) anritch in pos it ion 5 the (DR ,  RPI ) lamp l ight s am the 
ftindamental tip i s  closed through cam (1(-24} , cam ( o-24) ., w ind ing 
. ot . the (IJ{) :tel� · and. l e!OO ohms res i  st•ee.  The {�l re la� in 
the sen4er circuit and the ( LR} relay operate. T�e Operation o� 
the ('?G)  re la:r advanoea the sen4•r and t.h e  operation ot th e ( m)  
relay (1J>erate.s the (G-1) rel� . !he (fJ•ll re lay operated . (a )  
_,,,1 1ea locking grol1Jld for th.& regi s t er and •at er relays , and (b \  
M•anc es the .(R-3l •wi toh t o  �s· it ion 6� · Gr�d on o am  (ll-4) a4-
vanc9S the (R-.3) a:Wi toh trom pos it ion 6 tt · poslt ion 1 2. Tlle ( nR }  
and (mt-:U .r.e1-,a operate thra · cam {V-4) -. t o  gro-'2?14 on o8rn ( (}-20 J 
$.tt4 connec t  l ead s  from the c ontaote of  tbe (� ) am ·(W) relays t o  

. (�e .. •tat iona register and lamp . relays . !be { G )  relay operates 
through tbe make contact ot the ( llB•l) relay,  break contact of the 
( S'!J re lay.., lea� ( 8) • cams (W-3) am ('!•3) , ca.m. {1'-4) , �am ( P·--20 l 
t o· ground. The operatio_n o t  the ( G )  rela.7 suppl i.aa the l oeking 
groul'ld for ;the regi ster and lamp relays,, am · operates the ( CO }  re ­
lay, oTer 1 ead ( 4 l , cam ( 1'-4) • to . ground on oam ( P-20) • �he ope�y·­
at 1on ot the (00) rela7 s imulatee the operation o f  the a.ss ignm$nt 
key at an RO I posit ion. 'l'he ( 1'1') am ( Fil} leads are �onn oo ted 
through the •ke contac ts o t  the ( OO)  relq .� to the w lnd 111.r; o f  tn.� 
( Sit+} •  (�l . and (Kil relay•• · Battery and grO'tlnd :arc� d isc(Jnneoted 
from the · tundamenta l O'ircu1 t • .  releas 1q the (TO ) relsy in the af".4m•;n· 
and a<nranc lng the tende,r to the position tor aemlng BJ.H imyJtJ.l eM� "!· The { IB) rel�y 1 s  roleased b)f the operat ion o r  the ( CO�  x·elay� 

!be RCt. pul ses sent out by the se1ider a?'e of thl"e e � 1as :�m 1,; ; 
. battery tbrougJ:i ·a l ow  ree i stance givinR a he&Ty negat ii 1 e iml ze .;. · battery through $ high resi stanc e glv i ng  a l ight n ar�at \ ·¥·e !Jttl atJ, -

and reverse batter1" through a high res i s tanoe giving a 1 if!h't r.v r� :t­
. t i  Te pul se • .  , A. group_ ot. tour pul aea 1s sent · tor reg l .� t�� :rlng sac': 'h 
d igit , tu pala·ea ror the 1 tatiom l et t er . be inR s sn t  .fJ.r.s ·�; . one 

: or two pul se • . .  in a grottp o f  4 �ay oons is ·t; of an open a :': .t"ui ' L  

15. 31 Stat1op@ 

!he e ode set up f'or , thi s  te-1·t h. 6 7e9 . .,M ,.  ·p-�)'t' M '!!i the 
fir s t  ··pal se l s  open ci rcui t .  eeo ond a li �ht n �t l � 'l\ 1 .. bQ 
thi rd ·:· o'.Ptm cl rouit and tho fourth hea,ry nep:a.tive .. T M  
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· · 
· . . . i • .p � nlq ADJ b .  t� be operatf.4� . .  fhe -oper•tion in order 11  

· . . u-. fo1101t•1< !he tirat pil ie . ·pj)en · __ circult , · causes no oper• 
· · at JG.a·• !he ·]. lght neptJ-ye. pilae oftr the hndame:ntal c ir- · · 

· cult _ :operates ·the (Uu) relay, wll1ch ia t1U'Jl cloae� a c ircui t 
�otlt� trr.OR!id �)f1-t-'a;. arma.tVe t · ·{J) ;r�l· Do!'l. . l� w 1nd1� o t  the 

: . (Wt . r.ela7 to batl�l'J':  throag)l : th� 4:50 o� wind ing of the ( Z) 
· 

. . . . .. r_ela,• · · : ·ttlil e c�routt op•r•t•• · _tb•·· (W ) . r•l'-7.', �ut do .ea no t· opei-­
. · 

. _ " ':te tlle J I) ' telq.• · 'he (1fJ re�1 .. ·0J>9J,-&te4 . "ClO•e• ·& · Ci rcuit 
. -. · · 

., . trom grhn4 ,on 1 -ta 1.lialce;· cpntact• - (lltl .r.elat operated ,  (B!-1 l 
: relQ · normal . · to battery. �hrO\lP.; :tile ,r�dln� . of the JS'l') r.e.-

lai. wh1ch operates. fl.a.• {S.!') -·�·� operated , connect s  · 
ground to - the "( Sft�ll �elay,: : whioil· ·:llQW•er, " « loe• not ' O})er&t•• 
being · short:..Oircuitetl.· b,. groand · tb�°'1Bh th� )aake contact ot 
the (W) relay. , !.h• thi rd -_  pulse · be1� open olrtuµ t .  the · oper­
at ing . grou!id. for the ·( 'l re"l•7 ia remo-.ea. � A :  oirc�it � a  now 
e losed . tr.om groe4 on the. (W) r·ela¥ o�:tate4 . 190·  ohm· wind­
ing o t  the .- lit- · relay, · ho1dit1g· th• ·"fWl · rel&7. operated· aat · · 
operat·tng the (3l " r81&7•': · ·'l'h• , ope�t�O.n ·01' " tb�. (I )  rela7 per­
forms no. uaet'4 -tUno t ion at 'th� s� time. · !he laa� pill s• , a 
heav1 h98&tiT&1 . ·opera tea . . th.• · ,( p�f : &1l4. (Ml-2} J18lA7it � ·tthe 
operation Of. the ( Sl'--U _r•J•t.:-' ·��t .. c i rcui ts and "releaaes' the . 
(W) . rela7 ,  :. but holcla the ·" ( I )  rel- · operate4 . · : lfhe · operation 
ot the (�!·i �· rela7 010·.ea:-·• c ire� t:. thr ough the (ZJ an4 
( DR•l) · re.la7a ·operated ,· (�!-1) :.- r.iav· normal , .operating· the 

· · (-t>--3) · - re1•7• · fbe :·· ( D-3) :relay · operated ; ( al ·1oc� to groa.114 
throiJBh its .•1nd1nga 1n·· ser1ea-• .  (:.\t) ciaaea · 1n. iart a c i rcui t 
tor 1 1·ght1# :8 progi-eaa , a. -matcl( �d an · no1 . : lamp • .  !be rel ease 

· .  ot:  the · (vn an� (SJ · re1a1•s romo vea the . short..:c1rcui t . trom the 
wind in.g O t  the:: hif�l)" l"Gl-7 t  allowing 1't to OJ>9J!ate ln - S8riea 
with the (ft).. r•l•J'• !he _ -()pera�1on of th� ' {S!} and · ( B!•ll re­

· · lays • •tranater• th� aeleo t btg  lei.da to the -,.:�<hlsanda · 1.anp re-
l•�•· . . . . 

l5e S2. Tma•�FI 

.Jor·; thouand:i :d.lgit 6 ,  . the pil••• .required are poa1t1••• . 
. · hea..,Y· negative •. op$i\�, light , negat iTe ; and llliap. �eiqa : (j. )  

--�an ct . ( •l are _opera i.; � the poel'tlve- pul se re leas•• the ( SJJ•) 
.' ·. rel.87 �4 in. turn .�-�e (-l >-:rei'V' · troif the· prev1� -: d1� 1  t • ancl 

· operate• the ·JU'tf"'"rel� ·"1Jloh aloaea a c i rcui t trona' gr oan4, 
· ( SB•l . rela7 · op.r&tM . � ffl . --� la7.· Jio·naat - ( DR)' :.ana (·8') . relay• 

Op9J!'&.te4 • . (1·11) : .relq normaf,'. Operating the (4-4) rel�J't which 
1 ocks through both w1nd1:ns� in . seriee . !he he&TJ' n�at iYe 
�lae _l*eleaaes \be (fJ••l' r•1-7 an«·: operates the (SH�J . and 
(JD19�} relap... fhe operaUon- . ot  the . < �·) relq opera tes the 
:( W) rela7· al 4escr1b«l-' abo•e • .  !llie operation of - the (W} relay, 
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· operates the · (!Bl · relay in � Qh"cuit . troin bat te17 .  winding ot 
· the ( !Hl :relq , , (fJf •11 relay · .nol'al �- . ( S!•l l and. ( DR) · rela7a· · 
ope�ated, to groan4 , on .. the man · contact ,of the-. ·(\fl ·· rela7. !he 
operation o·f tbe ( IG-2) ra1a7- _ c1oaea a e irc ui-t fr.an grotinil·· ·on 
the •ke . . contact of the ('JQ�-21 'relay,· . (Z )  relq normal:. · (-D.R.-1 l . 

... . ,( st�l)" relaya opera�ed. (fB-1) . re_lay normal , to batter,­
·thl'OUgh ' the wind ing of the (B ..... l . rela7 . • ,whic·h operates .  · 'fha · 

. (B-4) _;re1q. operated , l oc n  tb�gh its .win� ings in ser ies and 
cl oses 1a part a circuit tor llght:lllft a .progress, - a  match, and 
an ROI lamp• '!'he ne�t pul se, -an open c frcui t ,  ·allows the ( Z )  
•nd ( Wl  relays t o  operate i n  seri es '  _and. the last pul se a 

· . U ,ght . neg•t ive , release• the (Wt rel�7. ; tthe {"1 rela7 released ,  
allows the ( !H-1) relq t o  operate in aeries wi th thtt (TR) re• 
la7 in the same -= er. aa described tor the . t ST•l ) rela7. '!he 
op;,rat 1on of. the (!B) and (!R•l) · relays transfers the s elect ing 
lead• -to the huDdr.els lamp z:elaya • . , 

. . . . 
-IJndr�\ !P•• tlnl�a· 

. 
· :- .:- 1. 

In a l9 1m 1lar manner . the ·lmtp rel&.7• ( �5) am (D-5) are 
opera1;e4 in · the hundredths group tor hundreds digi t ? .  ( A-6) , 
( B-6) . &� (.1)�6)." tor , tena d igi t e ;  (0•'1} am 0>-!:l t.or uni t s  

. 41g1 t :'9 • . Aa eiach aet o f  reia,a ia operated , the oorrespom• 
ing pair of transter re �;,• l a  operated. 

15. 3'. lint,}' B�P, fl9.•1. (IQ !iring & A}?P• J 

. When the · _ aendera are arranged. to aend a f'il'lal po sit ive 
· pul1&, thi s pul se operates the ( SW+) relay , and olo sea a o ir­

cu1t from groand, { Sll+) . relq operated . · (W) re lay normal, 
(DR) relay operated. , ITH) . ( 11_) • 1T)  and ( tJl relays operated . 

to battery through the inner winding o f  the ( Pf) relay which 
operates and locks. 

1 5.35 r1n11 H.P. Pglse (ZD Wiring & 4PR•l 
i -

I f  ZL wiring l a  u sed no final pul se is  cihectred and the 
(t1) rela7 operates tbe (Fl re lay ,  the operation · of the ( Ul )  
rela1 permitt ing the o:perat ion of the ( 'Fl) .  relay. If  Zit 
wiring i s  used the o�erat ion o f  the ( U2) re lay . reverses the 
connec tion ot the marginal and sen s i t ive relays an d  th e f'1nal 
heavy pul se 1 s regi stere4 by the ( Fl am ( Pl )  ,:-els.ya. · 

15.36 Registeripg BQI Impulses 1Jin. _QI Key .opeat!d · � _ . . ...J 
. 

- . . 
. . . l : _ .,'., :_. ;. . . : . . 

When the impul se switoh arr1•es in , the p)_aitlon tor obectc­
ing the firs t _ROI d ig it ,  ground i s  oonnectect - ·tor operatillg the 
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(G) relay �nd aJ.ao to ·· the (��) rela7. The (KJ-4) .· relay 
. . lock• to the op1rat 1ng g.rotmd ahunt.ing the path th.ru o .· 

nonaal . cont ac t  ot the ·,(GO} re:iq.: !he · (�3) relay operate s · 

· thra .  the. norme.1 · oontaot · - o-r th� 011-11 rela ;v and the ( SN-3) 
rel&7· operates thru. tbs normal cont.ac·t ot the ( SIPl :relq• 
�heat f relaJ1t are held ·operat_ecl · in .oi,ler t:a secure apeed7 re­

. lease with J.etinite c o11tac t · jlreanre. when their aasoo l•ted 
· i-elf17a operate trom ROI · Smpal eea. · · !he - (GO} relay operates · 

·tollOW'l�g the (Sl'-3} _ '· rel�. · holding the operat ing path of 
the - (IQ-4) rela7 o.pe.n during the call ·and preTerit ing · .i ts 

. r*e>perat1.Ql1 i t  releaeea · b7. • false heavy posi  tlv• pulse 
which ope..-at·ea the <••) . re1ay� · · . . . !he .first pal se, - posit ive 

· ·1t a117. operates t� (SW�) rttlaT:• .
. 
rel eas ing �he (S!f..3} . re­

·1a7 oonneating grou�· .thra·· the
· (W) re1a7 norma l, to the ( A) 

rel87.•> ·!he second palae l f  l igh� . tie,ative. re��asea t he · 
tSJIJ'l r•1&7 · i :t  ope��-4 .· causing the reoperation of the . 
(P•3) r&la;y. !he (Slilf·) reJ.a7 - operatea , operat ing the (W) 

· ant  1� t� ·the · ti�at •teering rel.8.7 _ (ff or S!l • It this 
piil.ae- 1a h eav7 th• ( JG-1} relay als o 01 �r.atea rel•as1ng the 
(JtG�3) rela7., aul . operating ·

.the .

·. (B) · r.ela� thru · the · (Z ) r.-. 
1._ _normal. . · 

. . · 

. . 
. ::.\\-

, !hlf 'third pal se . po altlve . o r  open• re.lease• th4t ' (SBH) 
re lay also th,e· tm-1) · relq if op.erat·_ed ,  which . in turn :ta-

. operates ·the ( J.1?•3) re la7. !he ( Sl rel.,. operates� · · It the 
( �) relv. 1 a op�r--t�, �elea� 1M: �e ( S!f�3) r•l•7 gr.ouxi4 
thi'U the ("1 rel'&)' operated· , operate� the (C }  rela7• . 

. . . . .- . 
. . . . . - . . 

'!'he las t  pul se . 1·
·� light- neg&t i'Ye operate• �· the · t-sal 

shunt ing and releasing the (_, relay . It h•&Y7 nega.tiTe the 
(IU-1) relay a).a o  opera te a re leas ing. the · "f•-3l : relq, and 
operating the f»l rei.·· . . ·'fhe . fi rs t p11l ae :  o.t.· th e next 41R1 t 

· o� an Qpen perlod releases the laa t Ot>erated. rela79 and the 
( I )  rela7. · !he A.·· B. C and D relays remain locked dur ing 
·the t es t� �t the .9Jl4 � t  .the digit  and _sec ond steering relq . 
( '1"?-1 or Str-1) operates and l oc ks .  When t he (ti9".2} relay 
operates at the end .. Of the ilni ts : pul ae the n -·am. PB l eads 
are l"9Yeraed- am .. the final· heaT7 p0 a i t iTe . pul 1e ·should oJ)er-

. ate·
_
· the ( Sil

_
J -ant · .( --..lJ ·relaya . re-leas inR the ( 8�3) relq. 

'l'hi a operates the (7) rel�. · 'l'h• (1'•1) r� lay operates at _ 
the-; end o f ·  th• ·pll ·•·�

·

. 

. 
. 

I t  a hea-ty po a 1t i.Y6 pul a•: i s  receiTed during th e check 
,the (JG+t re_lq. operat�s . . re1,-.a1ng the._ (m-4) relay l ight ing 
the ' HP lamp aDa preYent lBS further · c�ec king. !he deta il ed  
operation o f  the regis te r  - .circuit i a  s imilar t o  ahe A t  2 ant · 

.the . operation. when t:ba tt�m •. (,.i� '. kq -1• nornal • 
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A• aoon u the tblal hea•t -P.>•1 t1ve pil·ae· - ( or t1n&l , 

units - it no !HP pal iie' 1 a  uaea·) l a  checked the (!Pl and (fP-U 
relays are c onnected troll 48 · an4 ·M To l t  ba·tt•17·· to ' the . � 
and - n -reapect i�el7' to -detec t an_v cr·oaaea or grounds preo'eclS.ng 
inooaing a4.Yanoe• - If auch· fa ilures occur the operation o f  
et·tber the t�P) · or - �l' • r•1�1 'operat_e1 the · -,('U-21 re1&7 
which loc ka: l ighting ·· 'th•· - �-- .  lmap and bloo tinr· ·�he teat .· _ 

15. 4 Checking the Sender 
'- . . 

.ls soon aa the (If} - - rela7 1.a operated , ·.the cheo lC ·- o�- �he 1101 cal l 
s tarts . Each d igit i a  cheok� · aeparflte� aga inst the oorrespond1ng 
aet t iUg ot the reg i'l ter- awl tohea . · . -If t:he ·pil.•e• retHJ;1Y94 from the ' 

· s e�der. ·s�t the· 11mp rela7 a t-o agree :w1�li· the teat. �umber , as· .ind.ica-
ted by. the· sett ing o t  the reg1·ater- niteh•• • the Ol-3'.) ·n1toh act• 
"l&noea t o ·  "'l'alt:ing .Sel ec t ion" • If', how•Ter, &IQ' digit ta il s  to 
check o orrect11 .  tll.e teat ia : blocnt- _:and a _l ight ed progresa .lamp 
indic ates the d ig i t  Which d14 no t chec lc; -:a .. U'�ht .. . Bel lamp. · 1ndicatea 
the dig i t  reo e1Tecl � and a l ighted match· l•p ahowa the digit which 
should hll'lfe been rec eiTed . 

· · 
. ' ... · . · · · ' 

1 !5 . 41 Stations 

!he stat lo• - ·�1� - -18 OheOkM ftrat� With the . (R�S) .• •lto!l 
1n pos it i on 1 2. , Oirouit ; bat terJ.' · through the wbid lnfl  o t  the 
(RC I )  rela7. cam (0-3}.,  1·ead 15• (D•3 ) r-elay oper•ted-, 1884 

3 ca m  (I-rt) ·, ot the. ttationa reg 1·etel' n1 tch set �or part7 
M, 1 ead o .  e roaa -oonn eo te4 :to the break contac t  o� ·:the (4-Sl 
relay ., (B-�) -and · ( c�s) · relay• JlO mal. · (Bl relay op·ei-atecl ,;. lea4 
e, oams (W-S } � - (!'�3 ) ·am (B�4f , . t.s· ,,r011nd on cam ( P�!Ol . !his . 
c ircui t .  wbich i s  clQaed only 1.� the a t:.t 1on• digi t M.ecka, 
operate·s the (ROI} .  .rela)',  which adYancea ,the (R-S) switch to 
po sit ion 13; 

15.42 T119B@ndt 

· ln poa i t ion 13 of'' the (ll.-.3} ni toll ... th• (ROil  relay 1a 
aga in ope_rat84 i·t the . thouaa!ldJ digit oh.Ca o orreot l7. C 1:r­
ciJi t·1 ba�t8J7., wmdi� (RCI ) relay. came ( 0-3) and ( P...�J .  cams 
(S-lSl sm {Q ... 13.) ot th• thouaams _regieter swi tab ae t tor 
thou•$• d �i t  6 ,  lead. ,('6) wllioh · 1a croas-connec ted to the 
break oonta�t of - the ( D-'l re1a.v .  {A-4): an4 (B-41 relays oper-

_ - ate4 . (0�4) �•181' nor-.1 � ,  (!) �ela7 ' operated , .l ead ,9 , c&Jd, {W•3J 
and (!-3) , cam (ll-t) • �o ground· on c•m { P-20} .- !he (ROI)  rela.v 
operated ad•ano•• t.be TR�3l switch to poa 1t 16n 14. 
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In poe 1t1on - 1 4� a . ci rcuit 1 1  o loaecl from bat t ery w 1nd1?W 
ot th• _ (RC I }  rela7 , eama ( 0-3 )  and · (r3J . lead z e 9  man con­
tact of the ( �5) rela7 .  l_eatl !6, c•• ( !-14 am ( S-14} ot 
the hun4re4a reg1•t•r nitch a et for hundred •  '• lead !, 
fl•5) relay no rmal. ( 1•5) relq operated , ( 0-5) r8 1a7 normal, 
tttF relq operated . le&cl 10.  oam a (V-S) am (!'-31 oam ( W-4) . 
t o groun4 �n oam· ( P-20 ) . !his c i rcuit operates the ( llOil  :re­
la7. advaiio1DR the (B-S )  swi toil t o  posiUon 15.  S1m11ar cir-. 

· oui ts operate the (ROI ) rel.q and adn.nce the (R-3 ) nitcb 
to po s it ion. 1 7  .• . The1 e c1rou1 ts �ss through the t ens register . 
8'r1toh ouia and the c ontac ts ot the t ens lamp re lay:s , the · 

. . uni ts reg �ater swi tch cams, uni t s  l amp re laJ'S and ·the ( PT) re­
lq, wii,n · operated.- These c ircuf ts are del'&ndent for thelr 

· c'los,.ire o� the lamp relays being set to reg i ster the sa• Jl'tlm.­
. 'ber as the · regis ter nitch • . It the· lamp re lays ere set wrong , 

· · the c ircuit tor ope rat ing the ( ROI}  relay i s  opened at one o'f 
. the relay cont11e ts , and the (R-.3) e.witch is blookec!. · 

15,� · (B:f l hitch .Block!d 

: 'I.hen · the (B-3} awl tch is b locked ,  an RO I prog res s  lamp. 
: '. · · .aa .-'ROI numer1ea l  lep an! a match 181'1P light aa expl ained 

. above. · Atter the Um e alarm ci rcui t baa c ount ed o ft 
'auttic i•nt t ime. an aud ib le al.arm 1• given. .&.ssme that the 
(R-8. ) . aw1 t ch is blocked 1n po l5it1on 1 5  ·due t o  th·e tens se leo-

. .  ·t ioil not -chec king. .1· circuit ia clo sed from ba t tery, can 
(.p-4) , . c&ma ( lt-31 and ( S-3) ,  ROI prog re s s lamp ( T ) , lead ( 5} . 
oama (E-1�) an:l (e-1sJ . o f  the tena regi ster swi tch , set in 
�a1t 1on 9 or 1 8  tor tens d igit 89 ( 8 ) ·match lamp to ground .  
!h• RO I progress lamp ( ! )  and matoli l ep ( el l i11.ht . showing 
that the c il'C 'Q.i t wa s b locked dur � th e ch ec �� o f· tena 

· 

dig it e .  Aas me that the sender sent out impil s e s  fo r tens 
· d·ig1t 6 instead ot e. 'l'he lamp relays (A-6) an! ( D-6) are 

then operated . In poa1t 1on 1 5  ot tile (R.;.3J awl tch.  t he ( TR) 
and !'l'll-.l l relays are operated to groun&I on oam (T-3} . fhe 
(tB} an! (ft-1) r ela79 are operated whenever the (n} rel$y 
in the g roup ot lamp rel� • tor ·  the digi t b eing checked ,., i s  

. operated . A o irc�i t J• t �  closect :t'ro• batter,y through t bs  
6 RO I lamp , ( 'l'R }  rela)' ope rated , l•a4 1 ,  (A.-6) �e lay o:per­
ated , ( B-6) and (0-6) rela7a no mial .. lead ( 11)  • to ground on 
cam . {V-3) • llght hJR the Bo I  lamp11 c orrespond ing t o  the num-

. ber sent by· ·'.tile . ••Dller. 
'-, -

• . 41! 

------ - �---� ·--��----" 
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15. 45 Talking S_eJeo��Q!f 

'

· 
. :· ·. 

When all dig it e eheo k o orreo tly, the tR�3) sw1 teh advanc es 
.from p0 � i,t  ion 1 7  to po s 1_t 1on i e  after un i t i  chec king . C ir­
�'!li t s  batt•1"1• winding. (R-Sl magnet . cam ( D-3) , to  ground on 
cam (·•�t . Yit·h. tm (tl-3) •witch ill posit ion i e .  the (D)  re­
la7 operat•• • · �•ancbsg the . (tt-20} awl tich f'rmi pos it i on 5 t o  
poa 1t 1on 1•,' - e iroultJ · .bat te ry .  wind 1n g  the (l>) relay , re l� 
:{I,.Z.) · normal• · oui f0-20) , cam ( D-20J  t o  .groun� on cam { J-3) . 

· lib,n the .· ae.m er h•e a4Va. no eel and opened. 1 ead ( SO l • the ( SN} 
.and (SB.itl) .r,� lq.s release am advanc e the (R�20} swi tch to 
poai t·�on ;15• · . 'l'he ( D) rela7 ·rel e as es in po sit i on 14. '?he 
(lt-24.l 8W,1tch . adnnc ea t o  pos it1011 1 8 .  Talld»g sele:: t i on  is  
oheoked.�· . .  the aender returns to ·nornal ,  and the nitohe1 are 

. re \et fQr .t�e nex_t · teat , u previously deacrib8ct. 

J'or till.• t est • · "the l"o.:lt• '.o:b�troi (Jl-l) . o�s •  .(R-4) · am numerical · (R-2)  
awitohea are aet in p o d  t 1on . l l. 

· 

!he numerical - r egi ster ni tche a are set 
tor 0384l•: · •tbe 10,000: d.igit b·etng . a·•t up O:i th& stati ons  hundre4a reg i ster 
sw1toh• · !� ?peratlon · 1 1  ' t b8  'same. •• tb&t just d escribed , except tha t the 
number O . b sent in plao e o .· .  the p�t7 l,4"�,..r. . tt · · 1.a .reg1�1terect on_ the 
8&ln9 relaya a.nd •witob aa the part� letter. . . ; . . ' ' '. 

mJIDMH umr.:. ;.)tqI UP vnijAIJQAL umw ·1Ji,Qw l�sOOQ - !ITBOU'J' S'l'ATIQD 
Por this o l·s�, '. �the route· co�tr�l CR•ll .-. clasa lR-4) ancl num�ri�f 

switches · (R-2) : �· aet in· po� 1 t 1o� 1-3_ . ai:ld tJte numer,io� reg.1,e ters are · aet  
for th9- nu..inber : 4:S210 • .  · l•l"o· nmat -be r ep: i atered in. pl� e ot . the� ·party. 
l e t ter , and. .handl al as . a�uch. �· C-od •  1 1  .translated b7 th• aen4er in . such 
a manner · tha t .. ·it •end.a two e.stra aet a · o t . -ltO I .tnspitlees , t<>r rfjgiateril')go •m 
d 1 aplay1ng th� numer1o• l  · .oftice c o4e • . �!iese iaJ>ul aea ·�e sen t ti.ra t � am 
registered on s eparate 'aeta of l81lp relays • .. •the ae,tt b1g o't th e 'w o  oode 
l etter swi tch•• cont.rol .a the chectd1'ff of,  tile hundreds ·and · · tezaa tti gi ta� . 

• • • • • 
� • • ' . . .. "lo. #. • • �·, • • ·• : . . . � 

1 7. 1 )eg1ster1ng !OJ lmpql�e� · : · · · . . . - . 
Wh•.n. 

·
tbe. (ll•I�) · switch is in . i>o8 1t1·0� 5� , the · t ip: _aad-�ritw tr• . .  

c onn ected t o  the ROI re la7 a aa describe( ·

.in paragraph 15� · , .fhe (DR } 
and (mt-ll relays do Dot operate . the c1rcu1t . boing .opeiied at th• : 
oontaQ ·\• .o t cam .(V:ft) . 'lb• (R.SJ awl tch . •d•ancea :trom po •it 1 on 3 or 
.r; l>J ground f"1!1 ·t.ble (Gl) rel.,- operat ed. thla from the lLRl relay 
operated when the s ender .c lo aee the t runk testing c ircuit. !he 
tR-3) aw1 tch ad.-vanc es troll p0sit 1 on a  6 to 10 in a o h:cui.t trom· 
battery, wind ing o f  th.e (R-3) Dt.gne t ,  cam ( c..:3) , l "-4 4, to grOlmd 

) 
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on cam ( J-4) .  In po s it.ion 10 . the (Gl relay operates throagh tbe 
break corLta�t o �  the ( T>R-1 ) and · ( !AN•trl relays . l ead 6, cam s .  { W-3) 
and ( �-31 , cam {lr-4) t o  ttraand on cam ( p..:20) .. '?'he ( G) relay 
funo t ions as described in p�agraph 1 5. 2 ,  operating �he ( OOl re­
lay, eheo king the t ime reqUlred tor the ('l'G)  relay tra in to tunotion 
and starting the sender produc ing ROI  pulaea • .  !he methocl o t  rec ord­
ing impulses i s  the same as descr ibed in paragrapi 15. 3, em ept that 
the operation o t  th e ( Z ) �m (W} relays on the firs t two sets o f  
pul ses , sets up the (A ) , (: B) , ( C )  am · ( D) , (A-lf, ( .S..l ) , eto.  and · 
(J.-2) , (!-2) , etc • re lays . A fter each s et o f  pulses baa been com­
pleted , .the (TT h  ( 'l'T-1) , am ('l'U} am (!U-1) relaya operate , o�e 
pa ir after each aet ot pulses . '!he c l ;rcui ta  are trac ed through the 
break c ontac ts ·o f th e  ( 1'.R) · am ( lll-1 ) rela71l. !he register relays 
tor th�f ·rema in ing d igi ts · are set  up a a  described in paragraph 15.3. 
the stations relays b eing set for zero • The oiroui ts are t rac ed  
through the break oontao ta o f  the ( DR) and ( D.R�ll relay s and the 
make contacts ot the ('?'? )  • ('l'H) and ( TU) relay� • . 

17 . 2 · Obeo tipg the · Sender 
� . � . 

Th$ . checking of the ca ll i s  aocompl 1 shsl aa · alrea47 described 
e:mept .that ,_ it starts with the (1\-3 ) swi tch. in p·o;ait i oti 10. !"he 
(B-20) swUoh rema ins. ' 1 11 poa i"t ion 5 ·1ur mg 'the c�e01r. · , · It  the . 

· 

se tt ing o t  the lamp relays chec ks 04S!l , the ('l?O I )  relay operatee 
am suec easively advances the J:R-3} switch from po s ition 10 to .. 
po �1t 1on · 17.  

· 

17. �  BeaattjDg the Switches 

is ; tbe (R  .. 20) swi tch reaohea posi tion 1 7 /·groand trom cam (Q..:.20 1 . 
· 

· ad•ailcea. t �  '·(R�i) inri tch to posit ion 14, \ the ' 1Al �- ad.Ta,m. 1ng 1 t to 
po,ait i on 1e. · I� po� J.t ion 14. the · · (OJI)' rela7 releaaei �  •nd ground on 
o� ·. ('S�l J , ad�noes· the (!.;...!} aw.itch · t·o p<> sit ion l'• · ·f1- r9RiateJ' 
switches a.re no t ' rese.t·. · · · . · . · 

. 

-

.. 
· 

:� . · · . ·· · . 

. ' 

. . . I 

When the (lt-20) .. nitcb reaches pos i t 1on . l7 a fter mati�g the la.at · teat 
the . (tt-25) awl tch adftnce� to p0·a1t 1on 5. e 1rou1t 1 bat.te17 . •  (R�25J *£.;... .· 
net,  cam (D-2�} ; ( ·if•:) aid (Bil') · kqs 119nnal, (REP-1) ·reI:a7 no mal N(J• or ·. 
"11 .. wiring-·' or "*" ' wiri,ig, l eact ( 2J ; cam (U•l) , (OH) r•laY �ormal. lea4 ( 7) ,  
(Jftl) k:87 operat8tt� 1 ea4 f5) , to grOt:mc! on cam. ( Q-20) .°. !m . -(ll•25l swi tch' · 
then a��ancea t o  po sit io�: 6 �  C i�1t : batt•J7• {R-25l •MD•t . c am  (�25) , .· 
(ON)  and (04-21 ° relaya no rmal , · (C.l)  ·lteJ", { Ill) relq · no ma l. cam (1�25J , . 

t o  ground. '!'he · .,(R .. 25) aw1 t.ch thea adnncea t() pos 1 t1on ·? in the Olrcult 
traced. tor adva ncing from . pos ition 4 ,  and to pos it ion 18,  . in the c 1 J'Ouit 
tor ad��nc1ng from poait ion �. : ' . 
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With the (R-25) awi tch , in

-
po sition 18, the fol lowing �i rouits are 

c losed to adva�e the aen4er •wi tch: from batte ry, w ind ing ot  the magnet 
o f  th• ii'ender switch aa soeia ted w i th the ae?der 1n 11so . b rush and t er­
m ina l of arc ( Sltl . of master :awitch 2, malce c ontact ot the {S'l'l  key, 
break contact . of · the ( R'EP) re lay , cam (X-25l , brush and terminal of arc 
( SYl . brush 0£ aro ( RS ) • to ground. Battery thr ough both wind ings ot 

the ( A.Xl relay 1• connec ted to  cam uc..elJ . �he magnet operate• but the 
(AX) relay i s  sbo-rt-oircu�t ed by the graund which ,operates the niagnet . 
through the break c on t ac t  ot the magnet , t ermina l a nd brush of arc (AX) • 
cam ( 1•25 ) • t o  the other side of the 500 Qlw �1nd 1ng o t  the (�XJ · reia7 • . 

When the magnet opera tea the short -c 1rcti1 t  is . r8110'Ved from. the inductive 
wind ing ot the tlX) relay . al lewing i t  to operate and advance the (B-2!S) 
swi tch to po s 1t ·1()n 1.  A.a .the switch 18-•ea po s it ion ie.  the magnet re­
l eas ea ad•anc ing tb• b rush assembly ot the sender 'swi toh to the next . 

sen�er• The ( AX) relay also re leases . With the (R-25) sw itch in posi­
t ion 1 , the (D) relay operate s through cam ( 9-25) to ground on cam ( 0•25 l 
and a<\vanc es tbe (R-20l swi tch from posit ion 17 _t o  pos 1t 1on 1. '!he •ame 
ground advances the (lt-24} sw1 tch tr an :po$ i  t ion . 17 t o  po si t 1on 1 "124 ad­
vances · the (?l-3-) swi toh trcn po s i tion 18- to no�l. Gronnd on e• (Cl�25) 
ad.a no·e• the ' (R.:..l} switch · to n()rmal. The test oircu.it 1$ no,r rttadY to 
make the s�me aeri es o f  t e s ts on the next sender . All nitohe• belng 1n 
normal and the a tart key ope�ated , the { T ) and ( 'l'-1 ' relay s operate aa 
deear1be4 in J*ragraph 6,  ad.ancln� the ( R-25) switch to po sition 2. 

20. APYAg2 IM 't'ffE \NT,IR 
. SWI WHJS 

When the ti ra t JO a enlera have been tested , the (MS) re lay operate• 
as the (R-25) m t oh reaohes posi t ion 2 o f  the next revolut ion. O irou1t s 
batt ery, (J.Sl rel&7 , twen t7-flra t t erm inal and brush on aro (TS! l o f  the 
sender 8"1 tch, :tlra t t erminal · and brush ot arc ( TST )  of  master sw1 tob -2. 
break contac t  ot the ('?-1) · relay. winding ot . the· J T-2) re lay, ( Po l  key 
norma l . to ground through oam (R-25) . '!he (JIS ) relay · operated . loou 
and ad•a!lees the (lt-2 5) · switch to po s i t ion 3.· ·by ground tr am  sS3-0 .. !5 (!.& 
wir1DB1 or ground �hru t1le ( SY )  am (RS)  aro1 in et&)> ( '1'! wiring' • th• 

· (Al cam ad•ano�ng 1 t to po s it ion 4� · · In posi tion• 3/4 tbe aende�- swi tch 
magnet_ · 1s energ.ised.. O ircuit i b&tte17, winding of·: the magnet ,- (bl ter� 
minal and brulb ot mas ter switch 2 ,  cam· (G-25}.9 · ( MS )  relay operated . cam 
(0-25 ) . e>r (SYJ  and ' (BS )  arc s , to ground • . !he (AX) relay O!)erates to 
ground on cam · ( 0•25)  ,_ adv�no�ng· tl.l• ni tch to· ·poai t 1on 5.  'l�he sender 
switch magnet releases in pos it ion.: 5 and adYa �ea the ae-4er swi tch . 
brush aa 8embly to normal.� (MS) relq operated advanc es thG (B-251 8"1 teh 
to poa 1 t i<Ul 6 .  In posh ion 6,  the master aw itches are . adY&noed on• . 
te �inal aa �e1eribe4 fo r ad••ncing ·the �

firs t terminal iii paragraph &.1 , 
- and the . (ll-25) · Mri tCh is adn noed t o  poai tlon 17. 'rhe next· semer switch 

1• then tea.tad atld adw.no 94 to the firs t t erminal as described in para-
graphs 6. 2 a:ncl 6. 3. ' 
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21. COii · §EQEftS 
Whe?1 al l non-c o in senders have b een teated. the mas ter aw.itcb i s ad­

T&nO ed to·  the c oin seiners whi oh are c omiected t o  seParate seider 
switches . E ither the (OL-1) ,  ( OL-2} or (OL-3 ) rela7 ls c onn ec ted to 
the· CL arc o f  the (lf-2) sw1toh to which the brush ' ia c ontacted. fhe 
operation of the relq c l oses s pec ia l  route s tor di s trict am office se­
l ect ions also groundin� the (ON•) terminal. ·All o f  these terminals

.
used 

fo r coin groups •re cross-c onnec ted t o  t he ' C Oi') termina l  re sUl. t ing in,\ 
the operat i on o t  the (OW} relay. The te s t  proc eeds in pr$ot 1eally the 
same mann er aa iii the caae of a non-oo 1n s emer exc ept ·that .. the pre­
l im inary co in teats and the co in col lect  and refund t e st s at the e?Jd · ot 
c:sertain te a ts are made. · · '!'he aemer i s  tested for "Operat or 2 Digit ... 
O oin" instead o t  ·"Operator 2 Digi t Non-C oin• . 

21 . l  Prellminarz _qo1p !eats
. 

Whenever the (R-4) swit ch �a s et in pos it i on l ,  · 2, 9 .  10, 11 , 
· 129  13-. 14 or 1-5 the · (cm-1) · relay OI'&ratea . .  c i muit t  (·Ow-1 r relay. 
· (' FO )  key · no rmal . ·cam ( L�4) , cam ( J•25) . (05) rela7 operated 9 (C1A.-2} 
relay no rmal,,  (Ol) 1te7 · am ( JS) �elay . normal, to gr01111d through cam 
( S-25) . The ·operation o t  the (CW-ll relay holds the ( R-24) switch 
in pos it ion 14 for the purpose ·O'f making •· · pre liminacy coin tes t 
previous to final units selection on mech� i oal t e s ts and just a fter 
o tt1o e . g.roup eel ec t 1on on RO I tea ts. !he prelim inary· c·o1n. te s_t i s  
made duri ?Jg c ertain te a ts a s  tol ldlra : 

21.11  (R-ll 1 · JI 2, 10. or 12 
. ( ' . . . . . . 

!he (R-24) swi tch is he ld in pos it ion 14, ·
s 1noe 1 ead ( FT) 

paaaes throngh cam (Jf-24) . !his is tor the purpo se ot chec k­
ing the send er on · that part of the prel im inaey co in te s t  

·which te sts the l ine to insure tbat a c o in is depos i ted . In 
· the ease of • c oin aeD!er, the · ('R-24 ) · awl tch rema ins in posi­
t ion 14 unt il 'the· (R.;.I) switch reacbe a poa 1t 1 on l 3 � o'l') meohan­
ioal test s o� unt il  the (R•20) sw itch reaches pos i t i on 5 on 
BOI 'tests . With 'the (R-3-)' swi tch i� posit i on 139 tbe : (B-24) 
awit ch ad-vano ea · to posi ti on 1 -5. C 1rc111 t :  wind ing (R-MJ mag­
net , 09.ID (0-24) , · l ead ( 9 )  • cam ( lf-4) ; to groand on i•Pll se cam 
( I-SJ . · P·1'· ca 11 1  or ss1·-p20 tor ROI . call s. · With t�• (R-24 ) 
swi tch in po s ition 1 5, · i10 volt batte17 and ground, thrdiigh 
the wind ings ot the c oin te a t relay 1n ·the send er are<eonil ec tecl 

, t o  leac!s { '!') and OlJ .  .With tbe · (Pc ) · k97 no rna l, groand ·thro'Qg!l 
3675 ohm• 1 a  c onnected to the t 1� and r ing  t·� - �ea·t the 
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· · . noii-operate · o t  ·the preU.mina17 co in t est rela1' (0!-9) i� the 
lender. Under th1 s o ondi t ion ,  the ( 0'1'-9) relay· ihould not 
operate . and the flllldamental c i rcuit should no t  be clo sed • . 

. Should the fundamental c i rcuit lie cl o sed  at thi s t bne; the. 
( POT )  and ( SO l  · relays operate , removing groand trom the inter- . 
i.pter and prevent ing the (R-24 )  sw it.c h  from advanc ing. out o f  
pQslt i on 1!5 ,  thus 1ndica t 1ng that the S91'ld er f'all 91 t o  block a 

. call which should have b een blocked . The opera ting o irouit is 
tram batteey, ·Wind ing of the ( lCT)  relq, make oontaot of the 
(C'11•1) , i-el.&7 1 cam { W-24) , CUl (T-20} , cam ( Q-24) • (O i l  re1&7 
operated , . ·master . and semer sw1 t.chee , l ead ( P!) , stepping re­
l&J' and assoc iated apparatus in the aender , ' l ead  ( P'B) ., master 
and ' •ender sw1 t ohe a ,  (Q I) relay , cam ( R-24} ,. · two 1 8-.lP res ist­
anc es in series . C !lm u�-23l ,  to gr onn d on ·� (tJ-20) . If' the 
( 0!'-9) r.elay in the sender doea no t op erate , the ( ti') · relq 
operate• . 0 ircui t i  pr1ma17 �in ding o t the ( ml re lay, c• 
( P-24) • B contact o t  the interrupter, ( SC ) , ( OT} and (OJ.-2) 
re laya . normal , (CA )  key., a.m (J!S)  relay .  to ground thr oagh 
cam (S�25) . The ( IN) relay operated , ·  looka thru t he :prlmaey 
windin� t o  c am (X-24) an4 advan oes the ( R-241 .sw1 tch to posi-
t ion 16,  when the F interrupter cl ose s .  As tbe switoh leaves 
}X) si tlon 1 5, the ( Ilf) relay rel �ses . · In pos it i on 16, the 
( ml relay 01>eratea when tbe int errupter c lo ses 1ts  bac k con­
tac t • and adTano da the (ll-24 )  switch when the interrupter c loses 
i t s  front c ont act , as before . · In pos it ion l "I ,  ground thra 2040 
ohm• i s  c onnected to the line to tea t the operate of the sender 
. ( 0!-9} relay . under t hi s  conditi on, the (O'l'-9) re b\y shoul4. 
operate . The sende r t hen ·  advances , clos ing the fundamental c ir­
cuit for the next ae lec t io11. If it tail s  to operate , both the . 

. aender and t es t ipg o 1:rou1t tat 1 to  ad-Yanc e • . -

21.12 C:* :l!t Ri ·Pos . 3, ll or 13 

When the (B-1) switch is  in posit i ons 3 ,  11 or 1 3 .o r  the 
"OT-4" k97 is operated the (CN-3} rel87 operates with the 
{OW-11 relay to  the same -ground� With the (8-3) - swi tch in 
posit ion 13  on mechanica l tes ts or with the (R-20)  switch in 
�sit l em  5 on RO I  tests  the fuDtamenta l ·oi rouit · i s open at c am  
( lf•24l- 'anti l the prelim inary co in te at · is  made. In· thi a· test , 
·the non-opttrate . feature . o t .  the o oln test rela1' · (OT-4) in t_he 
sender 15  teated . With the (R-3l swi tch· !n pos it i on 1 3 ,  the 
(It-24) swit ch adv$nc ea t o  poe l tio1l 1 5. In t>Olit ion 1 59 the . 
('!')  ·am (R) leads are conn ected as described in paragrapb. 21 . 1 1  
and a res istan ce ot 3675 ohma is . oonneoted t $  the t ip and ring 
ot the lin e•' the circui t funct ion• · aa in the first test , ana. 
the (B-24) swi tch advanc es to posi tion 1 6  under c ontrol of the 
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interrupter. Direct gi:ound 1� �01f · ·a:Qn?i�·te� .'. t� the. t'fP' ·oi; . · 

the l ine , o perating the ( �-t) rela;y: 1p .�p;e ·:$lnder• · .  !}le · 

operation o f  th e . (c'l-9) .rela7 , operates : ·the·· •!'J1':ditr,-:(Q.!•3l re .. 
lay whi eh c onn ec ts the. t�-4) rel� y t o  tb ft ·l ine . · .· !ll8 oper­
at ion o t  the · (ct•4) rela7 causes a �1�1 to be giTen t� . 

'the sender monit or operatQr. :. '!'he (B•24� awi t.oh adnnces 
· under control ot the . 1nt errnpter to · pos it i on· .l?. As the 

&twitch l •Tes posit ion · 1 6  the line e·u•ou1t i s. opened and a s  
the sw itch pas ses_ .po si tion . l6. . 5/e• ; l l0 "fO l ts n�at iYe thru 
a ·  6-D res 1 stam e lamp 1a .<· co:Dti�.�-e4 · t o ;  the .Up of the l ine t o  

. release t he  sender ( 0!.-4} ;� . .. i4P.$47:-�< ·  ·:J� f-po�·U1on . l?  ground thru 
. 400 ohms 1 8  connec ted ' to ·•Ji$ '- :i_tp{··:�.�J�; 12011;-operate test  -ror 

the (0'!-4) rel�y .  It� tlle ., fOT.'!'{4};'"-�*'�J�7 · d9 e1 no t operat e .  the 
· tun da�t a l  c ircu it 1• c l<:>.•�ed.::;.·t�'J-.<th.�f-n .ex� sel ec t'i ona as on 
the first . test.  · -

. . . . · . a1 . 13 ?perator - 2 Digit - ·Oom· 
When the (R•l) awit�h i a  ··1a· ·po s i t ion S the (OB-2) re lay 

. operates oTer l ead ·  1. c•m {J�2�) �: .. (el')  , and (0.&-2) relays 
operated , ( � ) k97 and UiSl .�e:la,.,· normal , to ground thr ough · 
cam { S-2!5} . Under thta:- .o0·n� it 1Qn 1'b.8J:! the ( R-1 ) swi toh ad- . 
vanc es t o  pos i t ion 6 tbe.: :(CJO relay. holds , advano ing the 
( R-1) switch direct l7 t o  po8 lt1on · 7  • . The oa ll to  t he two 
d igit operat or co in 1•  . t e s �ed . in the �ame. manner a. a  " Oper­
at or 2 D ig it - Non� oin-.., s ee paragraph 1 1 .  exc ept that · the 
pre l1m inar7 c oin te st a a  described above is  ine lud� i n  the 
test . .  SeJarate posi t1 0111 on . the · (B.�;tl switch are -provided • 
1 1nc e  seJll.rate routes to , the toll operator mtl st be se lec ted 
by . c o in and . non-c oin ae!riere. 

· · 

21. 14 �11! gpt ·
·

'"" . 0�1D 

IPo:r testing the . wipe out � 011' coin r enders , the c oin retum 
test 1 1, - aa toll O.s: 'l'he . aub scrib er • a line circui t i s  opened 

... in· pos it ion 5 o t  the (R-20) switch • . The sender i s  advanoed 
b7 . the · re lease of' the •ender ( L) re l&.7 and c onn ec ts ground 
t o  lead ( SO )  to operate the (JIG) am ( SN )  re lay s  in the test 

· circuit • .  The pul s ing c1rcu1 t 1 s  open at SS3-Q4 and the t ip 
1a c onnected . .. through the 1020 ohm wind ing ot th e (CO) rela7, 
reproduc ing the condit ion o f  the rec eiver o n  the hook end a 
coin in the s lot � 0 1rcui t 9 . SS 2-4•• operat ed cont acts o -r  
( CWO )  · rela7, 19'-d 13 wind !tlg of (OC l  relay ,  l ead . 75 to  
ground a t  (X-24) cama . The ( DWO) relay opens this path ex­
c ept . 1nrned1ately a fter t�e wipe out • . Under thi s c ond i t ion , 
the sender sends out negat iv e  ·co in batte ry on both sld es of 
the l ine to return the oo ln ,  operating the (CO ) rel.a.7 which 
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· · in turn operates tba (Of)  .:.r.1a7" to grcnm_d on cam ( Y-25) , 
"CJ" w1 ting,. or ( s�!6l - "ll" .'.wiring .. . !he opera t i  on . of. the . 
t�l rel&7 ad•am ee th� (R-20} awitch to po a_1t1 on 6 •  01r-

. ·cµlt ;- l&tterj'• ' (lt-�Ol m&gnet. c-.m ( B-20J. ) . ead  ( 9. ) ; om 
(u:..215) � l ead { 8J • "  t•r re lay ,  operated , cain (W-4' 1• leacl · 
( 12l •:.oam · (X:..25) 9 (Of) ·' relay operated , (OA.-2) relq noral , 
"0.l" · k-ey norma l ,  (JIU " re la)' nonna 1 ··t·o . ground on oam ( S-251 . · '!he operation prooeedl al describ ed  in paragraph is. a. 

. . � ' . 

21 . 2  co1n 0011-st •m<a•tqpd • -R2Q z2•1 i .· 

• • ' • ; �: I; -:, .·. ; • ' • • • • • '. . _,�· • ,. • • .• 
• 

• 
' .... 

�· 

. ; 
With the · ( :��1.J .  (R• 20) and. (R-JM.) : awl tehea · in po a it iom 14, 17 

and 18 rea pao·� 1Tel7, ; the (ll;..25} awftch advances from posit ion 4 to 
po s it ion 5 . . . 0 1ro1!l1 ts batt•l7• (R-25} ' mgnet , cam (D�25) • ('rAJ  ke� 
normal , break contact o f  the ·, {!$1) ltq , (REP) rel.,. no rmal. lea« 
( !l 9 cam (u-i) • -· (OH ) · re lay norme.i . l ead ( 7} , malce c ontac t ot tlle 
(Jr.r) ltey_ • . lead _{ 5) .  - t o groand. on c.- -- (Q-20 ) • . With the (R-25) 
Pl tch in p·oa.it lon 5, the (tr) rela� opera tee throag!>. · its 2000 obll 
wind ing. cam (P�26) • mate o ontaot of . the (OB} · rela7, ( 0.l-2) re1&7 
no rmal • brea� c ontac t of the <o.-) lce7 and ( '119) rel•Y• to groa.nd 
. through cam ( fJ-25) . · T1- ('!)  re la.7 operated. , operate·a the (!'-lJ 
relay whi·oh · d.l aoonnecta ground through the win�izlg o f  t he (!-!) 
relay from l ead ('rS'!) . and conn ects battery through the l 7, 500 ohm 
w ind ing ot the (!) - re lay to . the (!fl!) · 1 ead .  !be ranoYal o f  ground 
from l ead (T�l all ows the send.er · t o return to norma l. Whil e  the 
sender i s  ret�rn ing to no rmal . SO ohm ground 11  connected to the 
( TS'l'l lead in the sender t o  hold the sender bus;y • . '!'his grou4 
holds the ('1' ) relq operated . !he ( !-2) · rela7 releases .  releas ing 
the (Al>) and (C I )  relays . !he operat ion o f  the (!--1) rela� ad­
vanc es the (R�25) swi tch to pos it ion & .  C irou1 ta batter)', (K-26) 
magnet .  cam (B-25) . (T-1 ) relay operated , ( S) re lay normal, to 
ground. · _ · 

21 . 21 Ooh1 Retµrp - Reoe\•er on Switoagook: R25 Pot. 6 . I 

When the •emsr reacbea normal the ('!' ) an4 ('-1) rel.aya 
release , oonnec t i� grou�d to the ( TS!) lead t o  reoperate 
the (!- 2 ) relay am. to advance th$ sender o ff-normal . The 
{T-2) relay operated . operates the { An) relay. !he ( AD) re­
la7 operated , operates the (O I )  relay. which olo•es the 
fundamenta l  am· puls ing  · 1 eu.s throtigh to the aend er. -The 
(R-25) switch advanc es from pos1 tlon 6 ,  t o  pos it ion 7. C ir­
cuit a same as from pos it ion- 4. With the (B-25) aw1 teh in 
pos it ion ?, the art i fic ial line i s  trac e4 fran groand at 
SS 2-P_25. winding o f  t he  (CC) · relay , 1 8-.&e re s! stance, SS3-H25, 
BS4-H25, cam ( Jl-25h . (O I ') relay operated , l ead  (T) to t he  
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sender � am l ead (R ) , (O i f  re l� ,  oam ( L-25f. · to ground 
thr ough tbe w inding o f  the (BTl re lay. This approximates 
the oondi tion ot the l ine when· the rec eiver ha s  been re­

plac ed  �n tha swit cbhoo lt. ·. Ground thr ough · .) the wind ing _ot  
the (QC ) relay on the t ip ·o f  the l ine repre s ent s  the c o in in 
the slot  and g round through tbe 1 2,000. ohm winding o f  th& 
(RT) re lay · on the ring & Jl)rozimate s a leak. !h6 sender connect s 

1 10 "101 t s; , nega't ive ba t te:y t o  bo.th s ides o t  th e l ine t o  return 
·
the ·c oin ,  . .  when l ead ( :nt) . i s  open ;  and. 110 volts  pos i t ive , t o 

col l ect the c o in ,  when . l ead ( FR) is groanded . In pos it ion 7 
lead ( FR) i s  open, in etteot  tbere�o re 110 volt  negative bat tery 
is .conn ec ted to bo th sides 9 t  th e l ine operat ing the (RT) and 

(OC} re lays .. The (OO ) re lay i s  po led to res .JX)nd only t o  nega­
t ive current at this  t ime. The operat ion o f  the (R'r.l am ( CO l 
re lays operates the { OT ) · rela·y. The ( OT)  ·relay operated , locks 
and adv.anc es the (R-25) swi tch to po sit ion e .  C ircui t s  battery , 
(R-25} magnet , cam ( D-25 ) • ( C'r )  relay .. operated , ( OA.-2)  relay 
normal , brea k con tacts . o f the ( OJ.) key and ( MS} relay, oam 
( S-25 ) . to ground . !he operati on o t  the {CT ) re lay a l s o  c loses 
through t he  ( SO ) l ead. 

21 . 22  lion-Operate Tes t  9f (O'l.'S.l Relg ·R25 Po s. 8 

. !he sender now te s ts the l ine to asc ertain -.vhether the c o in 
has been returned by c onnec t ing' bat tery thr ough the two wind­
ings . of the ( C'f-S)  relay in the sender circuit to the t ip an d 
ring o f  the 1 ine. It the ( C!-8) relay operates • due t o  ground 
on the t 1p b ecause the co in i s  st i ll in the s lo t. an a larm i s  
given in the send er. .In pos it ion e o f  the (R-25) swi tch , tpe 
(O�-e} re lay Jn t he _  sender 1 s  tes ted tor non-operate by c onnect­
ing th e tip l ead to grmind through 6300w a m  th e  w ind ing 0 t the 
(CO ) re lay, AJ wiring or 9550w and the (OC) re lay AX wiring� 
!ld.• represent s. a more severe non•op�rate than the (CT-e) · relay 
will · ever· be cal l ed  upon to meet , . It the (O'l'-8) relay does not 
operate . the sender i a  no t blocked and advanc es . c onn ec t ing 
ground to l ead .( SC ) • which operate s the . ( JO) and ( SN )  relays. 
The operat ion o f  the ( SJ relay ad.vanc �s tbe (R-25) swi tch to 
posi t ion 9. C ircui t s  ba tte ry ,  (R-25) magnet .  cam (B-25) 9 (J!G ) 
relay operated , cam (W-4) . (D) re lay normal, ( BP) relay normal. 
VM cam groUnd. at ( S�·) J.te7 , o r ,  if the (B-4) switch i s  in po si ­
t ion e .  througb cam (W-4} , . ca m  ( X-25) t o  ground. If the (OT- 8) 
re lq in the s ender - operates tal se l7 under thi s  c ondit i on ,  the 
sender does no t  adTanc e and connec t ground t o l ead ( SC )  bloc k­
ing . the te s t c ircu i t  and giving the alarm. The ( CR )  lamp is  
l ighted by ground on cam ( B-25) . 

/ • 
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The (T l relay operates . C irou1 ts bat teey , P w ind ing .  o am ( P-25} , 
(ON) relay · operated , (01.-21 rel&#'' no rnJl. 1 ,  break: e ontao ta o f  the ( Ol )  
n�n a m  ( J.8 )  re la7 , to ground through cam . (S-25}. .  fhe ( !-1) relq 
opera tea and tunot ions to r eturn the · sender to normal a s  preTiously 

· desc ribed . - !be operation ot the (T-1) re lay also adTanoes the (R-25) 
switch to pos it ion 10 , from ground on the ( S) relay normal . When 
the sender has returned to normal , the (.T) and (lf-1) re lays releas e .  
and the - ( T-2) , ( AD) and. · (OI ) relays reoperat e .  :reee1 z1ng the sender • .  

- The eender 11 aga m teated tor oo in return, the t ip being grounded 
thru thtt w1nd 1t1g ·  o r  the (CC l  relay, and the ring thru the w ind. mg of 
the ( BT) relay, and lead ( FB) being op·en. The c oin return current· 
operates ;the ( 00 )  · and ('R'?) relays whi ch in turn operates the ( OT) 
relay. th• - ( OT)  re lay operated , advanc es the ( R-25) swi toh t o  po s i­
t ion 11 . In pos it ion 11 .  the ( T l  am (R)  leads are c onn ec ted to­
gether through 1 .000 ohms anct 1 ,020 ohms to ground conn ected l>etween 
the two 500 ohm res i stanc ea . ·  O ircuiti lead (T l  , (.O-Il re lay .  cam 
(K-25) , cam ( it-25} , two 1 8-AO re s i stanc es cam ( L-2�) . ( C I ) re l �. 
l .ead (Rl 9 to the sender. 'l'he winding of the Coe n ' rel&y. is  conn ected 
from between thet 18-Ao · res is tances to ground. 'f he fundamenta l i·ing · 
is open . '!'hi s reproduc es _the Condi tion e �i st ing when ano th er  001!1 
l a  d.epoait�" and the rec ei'Y9?,9 . is removed from the SWi tabhOOk to make 
a s econd call d i rec t l.7  after the com�let lon o �  the fir s t  ca ll. · I n  

. thi a oaae , the sender advances.  eYen , :.Ghough t he  t e s t  on the line 
shows a c oin in the slot .  !he sender re peats the c o in test aa de• 
scribed br paragraph 21 . 22 .  The (OT-S} relay in the sender should 
not operate ; being oonneo ted d itferent iaU .y to the t ip and , ring ,  
and the aemer should c onnec t  gr:ound t o  l ead (SO ) ,  operat ing the 
(ml relay and . ad:vano ing the (R-2!)) . swlt ch to pos i t ion 1 2 over the 
o ircui't traced for ad.Ta ming from pos it ion 8 to po sit ion 9. I t  the 
(C!-8) relay in the semer operates tal sel7, the t e s t ing ci rcui t l s  
blocked and the ( OB) lamp rema ins l i ght ed • . 

21 .4 Co in Ooll ec t  125 Ppsit ion 12 

The ( '!') relay operates over the ci rcuit t rao ecl  for operllt ing 1t · 
in po sit ion 9 ,  and tunct 1ona to return the sender to no l'mtl l  and ad­
ftnc e the · (R .. 25) swi toh to poa 1t ion 13.  I n  pos i t ion 13, th.e o oin 
col le ct feature o r  the aen4er i a  teatect . · The sub scriber ' s  l ine i s  . 
t rac ed oTer lead (T l , _ (O I }  relay operated , c am  { l4.;.25J , cam (T-25) , 
wind ing o f  the ( 00 )  relay , 1 8-AO resis tance to ground on cam (P-25} . 
!he c onnect ion ot the (CC )  rel ay i s  now re•ereed.  so that 1 t will 
respond , to po s it ive battery over · the t ip o f  the l ine . IJ.'he ring ta  . 
c onnec ted through the · contac t o t  the " ( C I )  rela7. cam ( Jr.25) , to 
ground through the w inding of  the (R'!) rela�. Lead ( P'R) i s  grounded 

. _.,,,. . 

·-
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thr�ugh tl:e make . c ontao·t o.f tbs (O l )  · rel&y. · O&m ( J-25) • (OB') rel&J' 
operated. . ( OA.•2) rela7 normal . break contacts .o f the (OJ.) Jcq. an<l 

• · (MS) rela7 t o  gr0t1nd through cam ( 8-25) .. !his condit ion cause s the 
sender to· connect 1 10 v ol t s  pos it ive ba.t t e� to the l ine t·o coll eet 
the c o1n·, - operat ing the (ec ) am (R�} ' re lays am in turn the (CT)  · 
re lay . !be operation · of  the ( O�) re lay · operates the (SC) relay. 
e t roui t :  l>at.tery . winding ·qt the (SC}  rela;y, cam ( U-25) • (C'.r)  relq 

· operated . break c ontac t s  o-t the (CA) kt.1'•- and . ( WJ )  and (04•2) re­
lays normal , to ground on oam (S-25) .· . : :"18 setder advanc e·s and opens 
the c irciii t through th• (OP l  am - (M) relay• which releaae , releas­
ing the ( CT J relay. 'l'he ( R•25}  ···•w1 tch &dv.-,ea ·to posit ion Ur. When 
the (R-!5) swl,t.olt l •Tea pos it ion 139 the ( S�1' .1ela7 releases .  

21 . 5 Qperate 'l:e•$ ot IC!•!l R.elp J:t25 · Poa. 14 AJ Wi_rti!g . 

'l'he setder -o�9Ci�,a.���he wind ings . o f  the (OT-8) relay · to l eads 
(!)  and (Rf to test · whither the oo in baa been .ooll eated •  The oper­
at ion o f  th�- ( 0!•8) rel&¥ · l s .tes ted in the . toll a.ring manner . Lead. 
(R) is  opened ; l ead (tt ) 1a o·on.nee ted. through the · mak:e c ontact o t  
the (O i l  relay, oam 01-25) , te-CR and. 1 8-J.P res i s tances (isoo ohms } . 
wind ing ot the ( CO )  relay, 18-A-O res 19 t

-
•nce ( 500 ohms) , t o  ground . - through caia ( P•2 5l • · lf the ( C'!-8) r.e lay in the sender do ea no t­

oper ate , the sender advanc es and connects ground to l ead (SG)  •hiell 
ope·rate s  the ( m·) · rel_ay · as before. · ne operatio� o·f the (!ID) re l&)" 
opera·tea the · ( SC} rela_v. - O iroui t i  bat tery . w inding o t  the ( SO )  re• 
lay. csani ( U-25) . matte oem taot ot . tbe (JG) relay, eam (W-41 • to 
g·round on ' the break: contact o� the (Dl  relay . ('?A wiring) or cam -
(W�J . lead (12) . to ground on . oam ( S;..25} � when the ht-4) aw.itch 1 s  
in pos it ion e .  'rbe {SO ) relay operated 9 loc ks t� ground o n  .e• 
(P-25) , · and blocks tbtit test . tbus giv· ing · an a larm and l ighting the 
lamp. I t. the� ( CT-8 ) . relay in the semer · operates ,· the (se n rela7 · 
does �ot operate •  ·and the (R-25l swi to)?. advance11 · rro. m,Lpos 1t1on 1

.
4 

to ·po sl t l�n 1 5 .  C ircuit : bat tel'l', (R-25l magnet , .  cam {0-25) , ( Bl 
c ontac t of the 149-J in terrupt er .  break c ontacts o f  the ( SO ) , (C�)  · 
aud (OA•!l ' relays , · (�A) - · 11:97: and ( E )  relay, t o  ground throuRh cam 
( s  .... 25) . Prom · poe i Uon 1 5  to 1 6  the (R-25) ewi tch i s  adTanced t hrough 
cam (0-25) and ( F l · o ontao·t o t  the il)terrupter oTer the o i J9Cui t just 
t rac ed ;  trOli poai Uon 11 to P<>s_ition 17, through cam (0-25) an! tlJe 
baok oot'l�ac•(. ot the :int�rrui>ter; and tro.;a pos it ion 17: to po� ition 18 
througl;l ouf'(0-25) am the ( I') cants.et of the· 1nterr'tipter, :provided 
t he  (Ks) ·relay i s . not operated. '1'� pu-rpose ot the int errupter is 
to g ive the· sender t i?!i'e to tmict 1on and "block the te.s t c ireu1 t pro,­
vi!ed . the · (OT�Sl relay hi the sender does riot operate. 

21 . 6  Operatt '!!eat of .  (OZ-Bl . lelaz -CA' Wiring •al Apparatu1l 
. 

. 
�. When Alt� �-iring · •114. a,pparatus are used ,  the (OtO) rela7 anct the ,, 

1 9  KL resis tance ar•· introduc ed in t�e · up c ircui t .  in place o f  the 
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1 8  AP .•nd ie Olt re s i stanc es • when · the "B2� switch l e&Tes poa it ion 1 3. 
The t·eat c lr.oui t awa i ts the a-.me� to appl7 the - ( f.}�-8}, relay , which 
is teated. thl'Ough · i ta seconda17 w!nfing · tor · .operate. :'fhe (CTOl re-

. la7 operates and · causes the Qperation . o t  the· (ft) relay which · locks. 
11h911" the sender ad'yanoea under control of. the -. i el:lder in terrupt&r 
from the· t erm inal o.,er which t he (Cf•Sl . reia-y: . 01 rcu1r .J�: c lo sed .  
the c lroui t opens and · t he  (O!O) rela7 relea,ea .  · 'l'he� :f;J.Yl : anl ( DJ 

rela19 are emal.oved. at' thl s stage , und�r o ontrol "  o t  the 1 60! inter­
rupter to measlh'e a minimum t ime 1ntenal . 'l'h• fi rst interrupter 
closure o perates \he ( KW)  am , the' ( Kil operate• on the first q�. 
!be s ec ond . c l osure release a · the (-KWl ant tbe tlme int�nal i., ·-; 4$� , 
term1ned b7 the (KW1 do:tm and the .(IQS} u:p, .  which comb1nat 1on :'"a 11 0.. 

.\ t.he !25 mt.ch to advanc e from pos�tio� . .  14 to i>os i t lon 17.  

,, ·· the advanc e :f'rcm po s i t i on 1 °7 i s  dependent upon th e (SO ) relq·, 
$1a1i will ·ha't'e had t ime ,  to operat e am 'b lpok the· teat 111 ea•t · th• 
.. (Q!:-�tl . relq tailed. t o  operate. '!hi s  arrangement minimi zes '  the 
· time· the •ende·r 1 8  held a tt er t he· (0!-.9) .oper4lt big · path . 11 c lo•'4·· 

Al · the aw1toh l eavea pos it ion 1 7 ,  ground l a  d 1a�onnec \e4 from 
. the '." ( '!9.f ) : l•d ·  all owinl' the · e ender to '. return to nomal and re.;. '. 

l•a lng - ·�be ( !�2) ·. rs)ay • .  !he (t-·�l ;relay released . release s tlle 
(.-J>} a'Dl (OIJ · rel�a.. !he •end er, swi tehe.s an . no w  adTanc .ed to tbe 

ti•xt sender •• cleecribed· la parag�pbs· 19· .  and. 20 and all teats are 
iliac! e on th1 a aemer . · 

· The tirs t ii-re t erminal ·o t  a group o:f .aiare t erminal• on arc ( TS!) 
i s  connected to the eoo ohm WindJ.zig :o f. th• { �) · relay. All the o ther · 
spare terminals o·t · the Rroup are atNP· am . c ot:nl ec te� t o  the c orres­
ponding tel'lllinal o t  arc ( .til ot : ma.ater sw1 tch 1 • . · '1hen a 19Dl$r ewi tch 
advanc es t o  a spu·e · terminal , the - (B..- 25) anri tch being in pos it i�n l ,  the 
( '! }  relay operates , · operating tbe (f•ll · rela, .and ad•anc lne the (ll�25) 
swit ch to posi  tlon 2 as d<esoribed ·in paragraph 6. 1.  In 'pos 1t ion 2,  the, 
( T) and (�-11 relays Te leaae . and the (8 1  · relay o perates . C ircuit : 
first si-re terminal Of ai-0 ('J.'�) � brush and teminal O f  arc ( 'rS'l' }  O f · 
muter .8"1 tch 2. (f•l) rtlay no rmal • -.rinding O f  the (!-2) relay, ( 10 }  
t97 normal , cam {R�25) • t o  ground. '?he (!'-!) ,rel&J' a.lao operat es in 
turn 01'9r&t1ng the ' (.lD} and (OI ) n1&7• • . .  The operation ot the (sl re­
lay advances the (It-25) •wi tch t o  po s it ion 1 '1  • . · 0 1reuit: bat ter, (R•25) 
magnet .  c am (D-25) , ( Sl relq operated , (.S} r9'1&7 normal , cam . ( o-25 ) , 
g�und.. -. In poait 1Qn 17 , a c ircui t i a  oloaea . frca bat ter.r .  ( It-25) mag­
net , OUl (C -2 5) f tront con tac t of the interrupter, brea. k: c cm tac t s  of 
the (SO) �d (�t) re.lays � .  break contact� o t  the (OJ.-2) re la:.,r (CA.) key . . 
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and (119) re1•7 , . t o  groan.d throuEP.}l call! (S-25) • · .. a4•ancing the 8"1 teh t o po8i- · 
t ion ie . .The semer switch selector- ma�net i s  energised thr ough th e bruab 
and terminal ( Sll) ot mas�er ntitch 2 ,  !Dake contac·t (Sl  .- rela1 , break oo•taot 
(R�P) re lay, eam· ( K-25) , to groand through _ brushes aD4 t erminals ( SY) ant 
( RS) • �he · (AX) re lay 1 s short-c ireui te«. When · ·the magnet breaks 1 t a  c on­
tao t s , tha (il} relay operates , through cam ( tc-25i , and arcs (SY) anl . (BS) 
t o  ground. . The opera,tion o f  the ( U) relay adftnces the (R-25) awi to h  to 
pos it ion 1,  releases t he  . magnet and. advances the. brush· 

assembq of the 
s em er swi tch one t erminal . The ( s l  relay locka through its 1000 ohm 
winding, aro (AX) , ot  mas ter swi toh l strapped spare terminal • on aen!er . 
arc ( TST } , t o  g round on the make contac t ot the (S )  relq . In pos i t ion 1 ,  
re lays ( '!' )  a nd  (T-1) ·operate a s  before , but the ( R-25) sw1 tch · does no t  
adva nce s ince the ground fo r 1 t s  advance i s  auppl'i ed  t hru  the 'break con­
tac t of  the ( s} relay. A c ircui t i s  o l os,'� from batteey . w. 1nd ing an4 
b reak c ontac t o f  the - s e lec tor magnet . strapped t ermina ls and bJ'Ulh of arc 
( 'mT ) . terminal and brush o f  ( TST )  &l"e ot mas ter switch 2. to ground on 
the make oont ae t  of the - ( S )  re lay .  Through � i s  oireu1 t the s elec tor mag­
net energizes and release s until a used t erminal is  · reached . when th e (8) 
relay reieases • G round from the bre� lc contact of  relay (S )  • matte c ontac t  
o f. the (T-1) relay . advanc es the (R-25) awit oh to posit ion 2. releas ing 
the (' ) an! (T-1) relays . 

When all the senders have been te s ted and 'the l as t  s end e r  switch baa 
advanc ed to the 21 st t erminal , re lays ( EC} an! ( !•!) operate in ser iea. 
to ground through cam ( R-25) . !he (!-2) re lay o�rated . operates the 
(AD) relay. whi ch in turn operatea the (O X)  relay . 'l'he ( � )  relay oper­
a t ed . lock:S . a rid l i�ht s the (EO) lamp. �he 'OJ'8r&t ion o t  the (!)  and (T-l l 
relays ad\'anc es. the (R-25) ·swi toh to po si t.ion 2 .  In po s i t ion 2 ,  a c ir­
cui t i s  c l osed from battery, (R-25l magnet . cam · ( �-2�r, ( AD) relay no rmal 
and {�-1) rela� operated , cam ( W-25) , cam ( S-25l to ground, adYanoing the 
swit ch to posi.t ion 3 ,  the (.&.) cam advanc ing . the sw itch to pos it ion 4. The 
( EC )  rel.q ·  b�ing · operated prevent s th e  test c ircu�t :from func t ioning . !he 
('EC )  key 1a now op.erated , -·ext ingu i shin!? the ( EO )  lamp and operat ing the 
( 118 1  relay. !he ( MS l  re lay operated . looks and operate s the ( .lXl re la7 to  
gr()'1nd on cam ( �25l , ad 'f'ancin� the swi tch t o  posi. t ion 5.  The sw� tch i s  

. then advanc ed t o  pos, 1 t 1on 6 through the make contact o f  the ( MS) relay to  
ground on cam ( 0-�51 . In pos i t i on 6 ,  the master switch se l ee t or ma�ets 
are energi sed aa de sc.ribed in paragraph 20. The (AX) . re-lay operate s .- the 
(B-25 ) · swi tch i s  advanced to po s ition 7 ,  and the relea19e ot both sel ec t or 
magnet s adYanc'es the brush assemb ly o f  both. master swi tches t o  the first 
s pare t e rm inal .  0 iroui ts are then closed from ground on the brush of the 
(RS )  arc . o f  mas te r swi t ch 1 .  s trapped si:are t erminal s ,  break contacts  ot · 
selec t or magne ts ( MS- 1) and (Je-2) • w ind ing s  o f  magnet s  ( JIS-1)  and ( 1&9-2) 
to bat tery, advanc ing the 200 type sa.l eet o rs tp the no rmal t erminals. In 
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poai tia '• a circait 1• cloae4 fr• 'batt .. 7 · (ll-2il -.pet• caa (»-26) ,,  
(MS) relq •Jer&t.e4 t o  groul •• . oaa ( 0..2i) •  a4Tanc1Dc "1le nitcb to 
poaitla lTo Grouul taro.-:: •e · 'bn.u &DI. normal tenainal of ·th• (Uj 
a.ro of aa•ter � •i tu a. · ·-�·'.�..,,& ) ,  te laatter7 thrngta the (JP26 f map 
net9 a4Taao•• �. tile · n1 tu. t9 · joait1on 180 Ia pos i tion 11 , the - (aJ r ... 
la7 operatee to grftllll taro-. . tila normal teriainal &M ltl'Ull ot a.re 
(BS) · ot maater. riltoll 1• at.Yu.olng the (B-26) awitcll to poaiUOJl lo 
The (BC ) rala7 rele&•••• · !laa teat ci rcait will repeat tile t4'•ii• on. 
all tile . •• -.... 1Uil. •• the : ( ft)· lta7 · u.a i•• restor•4 ..... �· · (� } 
ke7 ••• op erated., ill &ic:A oaae ill• oirC\\1 t tor operatlac tile (T ) re .. 
la7 �· open and. the teat circ•it ra ... iaa neraal. 

2fto !iS'f A.BA.DODD · ·&Tilt ut :US!OllD 

. fte .. reatoniian et tile · atart u.1"•itll the (U ) ,  (S J 88' (S) r...,. 
la7a ur.1. alld. ._. (B-21 ) . •itoa iJl· a:Q ·peai iiea ua•.P$ JHitton '• 
lo•• a '  � tla• 4v�.r tla• ro•tln• ta1l'Uit£ �Yan••• tha (»41} •11iCb. 

· te po aition lo fhi4 c�•••• oirnfta te at�anee "h• (lli-H) 1  (a-20) Utl 
(.&-a-) -•itch•• f�oa "aq · J••itlen "9 P••1i1•n lo - The (B-l l n.ltcll i• 
al•• retarn.e4 '• · poa·i tla ·1• · 1t tlle (&) ••7 ii opera\•4• . &M it ·in 
hra r••t•n• the· (it-I) nl tcll •· te aoraal� . · · 

• c I 
. ' . • 

210 Sil'<tLB, DSH 

lh• testing Oil a a iJacl e .  tea·t ·��18.. tile H kq ie aot OJera.tel 
aal th• · (R-1 ) aM (»-.I ) n1toilea . are s•t · mana117,, oaaaiq the regiater 
nl tche• to a4Yano• to tilelr oerr•-.emlinc a ettinB• , uaept til&t th• 
(BI ) ua4 (II ) rela7• a.al. lb• rela79 aaaoc 1ated. .with iae regi8ter nit eh•• 
clo aot operatao a.t.er tlli• . cen41 U••• th• circui t fer operatinc th• ( ll ) 
rela7 for U.Tanc1ng the (B-Z•) '•wltoa ••Ir 1• cloaM. anun• th• r•la7• = .  

•••"iatacl with _\he register •1'\U.••� •iD. .. ltacl. 4 - 1• ccmneotet. '\o · 
lead. ' 6  thra 'the .'lft k•7 whea ·aeraalo !he teat · is aade aa1enUall7 a• 
d.eao:ril»ed. in oomiectioa with the alti-..teato A.a aoon as �· (B-20) 
awUcll reach•• pee itioa 17• tae (...ai l  nitch a.thane•• to poaitioa 5o 
Cirouit i gro ..... caa Q-20� leu 1. Jl'1' ka7 :normal , l•at 4» caa v-ao. 
lea4. 6,, .I!! an4· DP ke71 , caa D-25, B-26 aap�t; to 'baUer70 The o1?'8 . 
n.lt th .. p :rooeff.e with tile c01a tea'\•• or acbaneea the •end.er &114 
maatar •1 tohe •,• clepen41q on whether or not the eemlar 18 . a ooiA 
•a4•r• 

21.1 · Clua Switch Poaitiou li•••ne4 �r Single 'fe•t• 

SeYeral po81�1oDa ot the claaa .. itch are not 11.aet 1a ooDD.eo­
tioa with th• ..it1�taato Thea• pe aitiona are tor cl&•••• ot 
oall• similar io iho •• repre•ented 1n the multi•teai, lAl' eaoh 
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elue reqUMa a •11pti7 Alttuat ·1ettinc of th• aal.ero ft••• 
•l&•••• an· uet tori teatiaa • the s1-.1e !eat •r �icnal&r •lulHr 
k•il• aU. '\!Lt teat ob•oa1 t -r1oal r•ai•t•r• aD4 •thtr •itch•• 
U. aet ll7 Md. uool'41nc t• tile rectmMaeat1 ot the: aen.der tor the 
olu• · •t '0&11 · · laT•lYfte 

21o2 ·ottt • ·OT•rtl• 

'l'll• l>VZP••• · ·ot �1• teat 1• te cheolt the epera11•n •t ih• ••n4er 
wh• aa ottio• ••l••'t•r · ao•• to nert101r.. !'h• olaaa nitch 1M la 

· ••t 1a P••i t1·en '• u.t.. 'Ule 41a.tr1 ot •iv.a., 41 airiot POllP• oftio• 
•n.u aa4 •tt1c• grnp 89,i'tall•• are aet aa reqllireclo !h• ••JMl•r 1• 
:priraet aU. · 'Ul• oall · procr••••• u.til ot:f'ie• gr-.p • •l•otion 1• .... 
plet-4 .u. · ueoJcM.o !b.• ouok awltcll B20 will 1-• ta »••1t1on 6., and. 
•• 1aJnU. • n1·tcll Bl w1U 11• .la poe1 't1oa 60 Wl "11 the clua 11rltca 
M iii po91t1on •• gm.al at · ••·  16 oauaes th.• o�eok ni.tch ' l20 .te 
al.Y&a•• 4ir••tl7 .late poai tiu. lfto· In. poai 11• ·14,» gcnm4 tr• 'Ou· 
MO n•r lead. U oaa.an ta• 'P»ul•• •1 tcb. u to 1ad.Yam • tr• pon• 
tten ·1  to :10 •1t1ea lfo � the ·rota"i•n ot · th• ·.llllNl .. ..  ucll 

. tile ; tuuaental oiroatt i• pre••ntetl tr• c1••1Jaa beoa.•• th• · (Ll ) 
relq -t• ·ul& �ooked. · tbrnsb tu D· . o• to peuU. at th• W o-. 

•l1lti ·tu · lapU ae nltoa ta poa1t1•• 17 an4 the oheot n1tch in 
poa ition 1,, tile r•••r•• 'batter7 tmst.aa�tal o1rc1llt 1• oloaed. which 
repi-eeeata the •ff.lo• oY.ertl�w .-con41Uen . to •• reo•pl•• �7 *he 
•n4•�· fh• •ud.•r aewl4 tulot1oa to regif.t•r "11• •Mrtl•• talk­
bc ••l••t1oa l'eqlli reaeat9 u4 te ad.Yan•• · ·"• · nl_.• the teat cir­
c•i t . ( a•) relqo fA• releat• et ta• ( llJ nlq •••• the Gheok 
•itch :UO late ·.P••itia 110 &al al.Tanoe1· ill• ilQWl•• nitcll U te 
_
po a1'1on 18• wh ee  nertlow talkiq· ••lectioa 1 •  -4• u4 oaeckeclo 

26ol BCI D1reet1 · Below - 10,GOO; Wlt&n� . atat1on ·(Bl) Po•i'i• 10 ) 

'l'h• PHJ&n.U& ·u.4 ••1Ql e1'itD. ot ·�1. teat 1• •lailar to · ota.r, 
•incl• teat• aat. --tll• caeu11'g 1• th• - .a tor BCJ •la•••• ,.. ' 
acri'HI. 1n parao-Jil 16 exoept ·· tlaat •• etaUoa. 18 41&1_.. th• 12.ft 
nitcll ·'•lac· &4Yanee4 paat P8•i·tio ·

. 9 "17 grcrul tr• S8 e-«•o 

2604. . IOI &DI. -.u·ioAl· !aa._ 01••••• {M Poaitioa lt/15) 
ciua l• 1• aial'lar to ·· .ok•• 11 and. cla•• 11 1• •lldlar to ola•• 

12 uo•pt th•- ' tad• t••hr•· •hieh' ' 1a d.•sc:ri�M. · u.4er olua 11. 
parapa:pll 17 o · 

.
. ' 



( 51 Pape , Pap 4r6 ) 
IalRl.e I B'! 602176 
Karch2f, 192§ 
Beplaelng &ii pre•ioua 
1asue• o 

�,. TDl.B AJ um CillCUI! "fj.. WIBDI 

Th• operatioa of <uw tl•• alana olroult Bi••• •• al&l'll when tA• 
tea1' 11  -1 •cke4 at Q7 potato !he ot•raUen •t tile ( S! )  ke7 operaie• 
•• ('.U) r•1&7• !h• ('!Al r-•�..,. operate&� ta.a  leaa to groud. tnroq.tl 
cua (V ... 24' ) ,  (lt ) oennecta gnu.4 tr• 'h• lnterrU,ter• thro\14!)l 1'era1Dal 
and. bn.lh ot arc s. op watlq the ••l•o'•r _,.., .  &ad. ( o )  oomiecta . 
gro.m to th• Druh of aro 2o ka olon.re • f  lh• illtern.pter ooatac'te 
••Bi ••• the •sa•t whi cll - rel••••• •Am the tn••rn.pter contac1'a open .• 
ad.Yanoillc the �NM a11..Ul7 •f •• •1,a · ene tenainalo IA• the (J1w20 ) 
nitch re'h:ru to nor-.1 - · -· (..-) •Hm a.bance• tr• po1 ition 18 
t• pee1Uo• 1, releaeing :Ute t.fA) :rela7. !he l!J. ) relq releaaff.1 .ou­
uote arcnmA tr• it• -b...-k .  oeataot• teraiul e aa4 lU"llh ot aro l re­
atorinc the aeleoter to nol"laal o It tA• teat ci roui ' 1• bl eok•4 ea e:A7 
i••"• wh•n. �•utfie1 m.t ti•• ha• . elapaei to all•• tlle •1\oA to rea.oh th• 
tena1ul to whioll 1th• �ipal appara• 1• MD• tM.. ta• (AUil) aeter · 

•P '- •••• ill• tt.l) 1aap lipt•• am �· alam c1�t ci Y•• an alUl.11-1• 
alara • . . tnea 11B• .  wiriq, 1• �- .tile l4LK1 .. �. t.•• ao t opera"• 1t 
th e  t ime utena1 1• oauM. . •7 �a ou7 - •em•r hol41ne ta• (B-26 ) .. itoa 
in po at-t 1• &lo  !hi• ei:rclli" 1• �· tlut tat 1� wlll req•in ,· •liptl.7 
lcmpr for � nitch te ·r..u. tile alam �•mlu.l ta.a ta r-a.-air• tor 
th• teat elrclli t to ooapl ete a• •701 • et teats. lb.• •J•ra. ti on of tile 
(U.) ke7 rel ea••• . tU ·(�A.) l"•la7�. r••t•rias tbe cirAJ.t to aonal• 

a&.1 _ ta• . Ala.a Nil nootiy Ciroai t · "ft• W1r1y 

o.- ·•• · •st• ke�- 1• .•i-en.••4 pout 1• •-otet to &JQ' nor- · 
-1 poiat

.
of the ]) aro •t.A.• ••leot•r• •t•ratlac tile (U.) rela7 

whio!l loua · ' t• ott aoN&l pou4 � t)le 'fM ou Ul4 -u.• 07 
noN&lo . · r&• th• .. "!',l• ·••l•ot.er U.• dYuoei 'M ik• alana . pelat . 
•7 srftll4 t1'n. the . -a• 11lt•rn»ter ..._ (f.l) nl&l' operate& "11• 
"'fA• luap- 1� li&Dt"- am .the (BP) rela7· 1a 019ratetl. OD.17 lt th• 
Jlli. n1toll ·1a · 1Jl JO •ltiou I te 18 (B wlriac ) "  ille ltfA• lUQ 11 
la ••rl·• · wlQ 'tilt eqw.1,..ni 1n tile al.am eircnU. t ad 'riac8 la 
a •1PA1• fh• (U) :l'.•la7 j..t open.tM look• to tu ._. ett aor-­
-.t, ;'� . .... . ta• t.R.) nl.q .... .,.. th• Gh•oklac peuA tna 
th• aaaU;n• . of th• (llQI ) &u. U�l i-•1•7•• · 'fh• (.JP ) ad l!J.)  r ... 
1a,.a r•l ••• it th• . .. .. 1i• 1• .......... ,. po •1·'1•• l o  1t 
tilt "B� k•7 1• operatH. ·ti&• alana 1• ret1"4 nt '11• .a1· •1 tu 
oua•t .,. ad.ft.a.oM. fi'CNll poaitiea • after a replar •••• u:Ul 
'8e ·�· ce7 1-a r••to"4 . te uaal• With tile. •t1.• MA .... ke7a 
operate4 po'CJB4 11 CJUUOted. u tile araa'h.re• ot -· (D) ...._ (Bel J 

· r•l&J'a 1r••-"i11C blooklac irn•paot1Y• ot th• e;peratla et ta• 
(BP) relqo -a• :wiring ••t lNt UH to preYat t&lae )ltokinc 

· �tor a loq 1nl17 wait preoed.tng aa oud �••"• 



. . 

lle•laclig &ii preY1ou• 
i•n••• 

Th.• �a.A" k•7 1.· u.aet ·to r· a4Y&nciq the ••nd.•r '114eit: teat . .  te aomal 
&a4 ad.Yuoiag the (RMll ) ni tcll te a polat where tbe .t.tet o1:rnJ.1i will 
r•iura to aomal � •h• ta• CA ·a7 i• r••'tored.o It 11 · ue4. to ad.Yu.oe 
tlaa teat o1rou1t t• teat the nut .au.d.•r• wha · a ••n4•r atiok• or tail• • 

The •ll•ratioa of "1l• ke7 (a)  onaeot• grollDd frca ita u.ke oontaot to 
l tii.4 TS!'· •t ._. liencl.er, &old.ins •• ••••r baa7 aa i-. a• the 07 la 

·o;p.-at•t, - (\)  operates '\Ile ( C.a. J  relq, waich ' lo'*• aa4 olo••• a oirollit 
tor a4Tano1JiC "11.t .· (....U·) · fti tob. ;to pee.i'tia lf. .!Jt..• . 'a.II ') · •1 tcla CaJlfllt 
ao- t  ad.Yan•• .troa p•ai tion lf atil th• CA a7 1• r••toret._.. · •iaoe '\he. c1z-.. 

. nit to:r at.YanoiDB ' 1"' i• opa at. th• con1aote of tile. CA D7• ·nen th• e£ 
ke7 1• r••t•n4 ·: to  nomal• 'the l��aa ) awitcll ad.Yan•• t• · poaiti•• llo Ia 
po sition 18• ill• · aend.el' aitch 1• d'r&lloed. to . the n.ext tendilal u ala 
re&Q' ·4••or1\e4� a.a the (B-21 )  lrit.ch reaches po 1itiea 1 th• · (I ) ·re­
lq oulnot opwate to ad.Yan"• · it -util the (RwH ) ,  -(ll...ae ) u4 (B-1) 
•itch•• a n  aomalo •••• nitch•• ·&I'• reator•cl 4'e aonaal •• d.•••ri'bed. 
in :parasraph lto It "11• :II!' k•7 1 •  ·ep eated. gou.4 a · oaa Q.21• u.ke o.oa­
taot et tile 2 k•7• leacl itt &4T&n091 tae (B-l )  •1--. to P•i·U•a 'le  .. fttlt. 
tile (B-1) 1 (l-20 ) _,  (�al ) &DI. (�5 ) nlteh•• ill poeitiea i, the 'I) re- · 
1&7 •»••'t•• · thr9U$ll ..,. 1'-ai , Mk• oaataot ot tile ·� lt•7t •• ·Q-14• · ·ea 
x-21. oaa i--a. 0&11 Y•l, ft-2 te> grou.4 at 1'•2o . !ht •pwati• ot ••· (-T) 
relq · atana · ta• teet on ·the aest •elld.•ro . ·  

· 

!'h• oirout i• pro,:i4e4 •ith . tiY• · ---aa  eireU\• t••te4 •-•�er lO�h 
alana •t•r (jJJ[)• bu7 aot tea�et aeter (D!) · er flt) • •iDcl• ·�••t aetv 
(Slf ) •r (B.Sf) • a4 ..i ,i_.••t ••i•r (:H l · or tlllf lo 

&801 (Cf ) Keter . 
· 

Th• (C! ) aeter oparate• Whil e  ill• (a..ai ) . •itch 1• 1a p·o•itlou 
f to '• · threup O• ( !Wal )• llM• en.tact ot tile (S� )  b7, �rea.k aoa­
taet .  ot · \be (]IQ ) ,  ( S J  u4 . (JIS) ••1&78 • t• greu4 ea .. o• · (o.-11)• It · 
tile (DJ• (B> } er (S)  rela19 are operate( as · • ""'utiu. -. ot' the 
(B-2t) nitcll •h• d.Yanoiag ·•• •nA•r an4 ".atw 'awt�••••• U• 
aeter 4•••. aot e;perateo !l)e:ret•r•t tile 11eier r•cl•ter.a eaJ.7 "11• 
aaa)er •t ••DA•�• teateto . 

21o2 (Aldl) .. ter 

J S•• paracn.PA 26. 

llol (BH) or (BY) Ket•r• 

See R&raszaaph &do 



( 6S Papa , Pap 4r8 ) 
Ia91le I Bf ��f6 . . 
Karch 21' 19ii 
Beglac� &11 preYiou1 
isau•• • 

.. 
!he ( Sf ) .- aeter operate•; - "o grolUlt on · caa U••M)• U.• the 

(B-14 ) . •1 tu 1• la poaH1••• I to . 60 Since the (a.a&} ni tea 
maku o:a.e . re•olut1n fer -•-.oh tea t,, 'UL• (Sf }  ••t•r rep rien tile 
-ber Of aingle teate Ud.eo · 

aa.1 . (BS'I' ) Ket•r • "II" W1r1Df 

!!h1• aeter operate• with tile (KT) ·ke7 Dom.al .ad the {UP) 
k•7 operated. enc• tor eaola. re•ol•tioa · ot tll• (.._.. } •itoa, �­
d.ioaiiJ&g 1ih• nwaber •t ti•• & •incl• teat i• re;pea� oa a •en4.•ro 

2106 (Mr) K8te� 11G" W1d.y 

· 'l'h• (K�j aeiier o;peratea throup ill• make cataot of th• . {II ) 
rela7, oaa ( Twl )  ta »• •ilion 11• caa (li-2 ) 1  Mk• c••ot of tile 
(CL ) ,  ('!S ) &D4 { CB.) rela7• • ll&ke cutao\ ot the (Jl! J a7• l•M. 

. ( 5 ) •  to grOQA ea o• ( Q-aO ) o  . The meter · record.a tile -.114tr er 
•811plete 0791 .. •f tee\• maclee 

28of (Bel Kater • •s• 11.ri.!f 

2to on -

!hi• aeter •P91'&te a  w1til � (JP.I ) •1�ell 1n .-•1t1• I U4 
the ( .. Us )  •1 tca ill . ..,itt.ou I t• 6 wt til tile (Kl) .- (UP J 
k•78 •twated.o · It reeo�4• thw; ......... o� c7cle1 .  HJN.'"4 '11 · a . 
repeat ..i ·u.teato 

2to001 s�t Ker (I!) 
. 

SH paragraJll• 6ol aM.. l&o 

atoOOI · . .Utl�••' i:er. tml 

tJaet . to aak• a. ••riel · o t  teetl ·� each atJlliWo ·, 
.. � ·. ' 

2toOOI Paniouar :111aMr hz l•l 

·9'1• . k•7 1• 11.wel wl>.•• i' 1• aao•••l7 w t••• ta•' ...t• . 
OD . aelMti•na fer a partiouar nQbero . · . lka. t1e�at9'. tile · 

t:n) k•7· oomi•c"• ·� to l•A ( 5 )  dl'-.obc t>&e · (1l-U lritu 
w ;poai tla le Wt. 1ll the (._1 )  ni toJl h J••itl•• 1. tU {a.I ) 
asttca M.YGH• 11• »Hitia le Th• auarioal, ••P.•t•r• af• 
"hen ••" .&nul.17 . tor th• co Nt4 ••-•r req.i, "'-• 



) 

. . 

2totck\ . hl•• ·9 K•L�PL }· 
$9• »aracraph a.a., 

290006 a.4. Of Cl!l• (lll J. 

�·· par.apll 210 

2f.o006 , catrel Ad.Ta.Ile• xez ( CA) 

· see paracnph &f. • 

at.Off. __ a\. J:!l ill:P! 
See·. J�agra.JD. Po 
,. 

21 o001 ., farl!-�lar Circa.it X& (PO !. 

. ' ' . � 

Thi• k•7 •pwate4 • . clisean.eo"• sro...m. f'r• 1ll• •iD4i".lC •t 
"1\e (t-2 J  :relq in th.e ( !H l  l -40 Th• (t...2 } .• {U ) &Dl (Cl l n­
la7• til.-eto n aum.ot ep tZ.'i'&tt u4 the (!)» (Jl)j . ;(Jt), uul (BJ 
l•u a.re , tau h•lii .opea, 61oa, pnTena . a.,. 1n"9%-f•r•u'• ·witJl 
lla.q aemer•, 97 '11• ad.Tame ot -.. •.U.v witck. .ee leMW 
hi'* 1• a4•aaoe4 :,..7 ••au •t tlle &eaocia._.., •"•P»lJic ·£•7 ae ; · 

4•nri:Mt hereinatt•r• "8 uq aaA•r · ae d.••1nt.ct. . . . 
2t.oot !Jll ... .._ i:ez i·•l 

9Li • ke7 1• 11.•ed. t• »Ml- ••Ji14u• waen aM.• na7 . 1-7 • -St 
.. ,. ,1 ... 0 �· J>&i'agr&J)l ., .. �, 

. . . 

2t�1 i..- i.e-' ·1:·t (Li) . 

. fh,• epere.tien ot •• ( 14 )  k•7 epara\ea tile (J.s) ·rel.,-• waie 
�-�· �i .teata io )e ad.• ·� '\he low spee«. JUQ . ilaterr_Qiel'o 

u.oa :ate 81•*' X!l tsa) · 

�· operation ot t.h• UUS )  -•7 epena th• tperatli• o1r..il t · tor 
ta• (LI) · rela7., · ao taat all 'l•tt• �• ma4• w1-. . ih• lll&ll •Ped 
f\ll " 1JiterrQtero · · · 

2toOI Kazi•• J,in.e �•l: (a.&o J. J  

· w1 •  1ki •  07 ao.-l' . . th• .:tB.1) " ,ai�ea 1• arnnpt to •• a 
•ubmlt nbecrli•�·· 1H» tor · •••· �••$•• ant •ln'- nltJOriMi-'• 
10,Q to#" ,t.a•r• o D.ea tll• ke7 i•  •P•i-ate4t tile -.xi.a n.i•o�i•er•• 
lb• 1• •9M ter all__,o 



. . Th• opU'&Uoil -of -· '111 •  k•7 11••• a aini-.a nbacrlier·•1 J.b.• 
tor all t••'• • · · · · 

. . 
29 006 �··• O"l · Kez- ':fOl 

. . -

'.&.• eperaU• ot -.11 a7 opeu the epera:U.111 •�nit tor 
th• (c.-1} relq, ptrm:tting oeb. ••m•r• to -.. uatet. tor t� 
oall•o . 

ltef 6 · (CJ::!•I Ie' 

!A• (C'?-& ) ke7 1• •JJer&tecl to 1eet ih• o ...... q and. U.-Qe� 
.... tanc4'1• ot ··••r relq (C!-6 )  on arq •1•1• et oall In' &41.11;. 
tloa �o poaiiiona :S.-l J.•11 ot tiL• (B-1 ) niioho 

, ·  . .' 
at.or •o-.Cou 0a9· Eer_ t•coJ · 

. "41·• ke7 1-• u•et "w •·'\ep the tea� atter all a....olJl eeain• · 

ha.,. ,� ... teatecl ..... t>etore tee'\iag the · eoilt ••iad.va. · a• ••la 
eeJMl.ere · are •aa•tM. "• .. a aepar&�• :Je1ul�r ni tch, ar nitcia..•0. 
'l'll• •J eratloa of the: (HCO) k•7 opeu 'th• circui ii tla.reugb. �· 21st 
'hrain&l ot th• laat - witch r<»: eperaU.ng the · (JU) �ta7, ai•a 
aclYanG .. tJla· aaat• ni�e• ; aonce tile 'teat OUJln ;prooMi M 
the coia 1.U•r-• util tile {lfCO ) k•7 i• r••�onto !h1• �•7 1• 
aee•••art �•••l,l9 .. •• •aa• r•sia '•"- el.1t1nc _doM ••t a.lwqa ap;pl7 
\e -lletll a&*Oela ·aat cob •-4•r•• aa la the ••• of oaii.. to tile 
41et&Ut •pel'&:'ere .. •• "Ae . (If! ) a7· 1 1  ao-t open.'4J4- "11• ()P.lJ 
.. 1t� • "  'M . .  ao'Yt4' • th e  ceneot poe1Uou m&mlali10 · 

19908 St!ft!n§ :EV• . · -� 

.fA iml1 'd4ul · _k•7 .1• pro• i.d.ed tor adya.uoing _.. ·•electol' 
•iiobo · !lt.eai · a.rt ••t4 'k· te t a par�inla� auhr• e r  tor 
etepping the ••1ecter awi'tcll.•• . ter e..u7 reason o tav -.a tor 
pas•lns & ba•7 MM.•r • ·  !e:tor• a selector 1• aclvane:ed. ta thi a 
.uner. the te1t 1e..u - t  lte cleared b7 re••orlJaa 11l• .(8�} te7 
aa4 OJera.tiaC· the (RC') P7o � lfll• •Jel"a.'tion of a- •'epplJac: kq eo� 
•••w Cl"ftll4 tr•· •• (S� )  k•7 JlOral 811d. (PC j kit. •parat•' 4irec� 
17 · te tae·. •htlns ot the -ca•t of the s•i ;cl\ w1 th O.ioa it 1•· 
•••ooiatet.o &ea the ke7 ta re• 'ored, the -.pet!• .'1' 1-.. r•lea.a•, 
a4Taac•• tbt ••leotor- oat poaitioa. !hue 't&.e selector 1• ... .,anct4 
•e . poaitia. tor taell 01erat1oa ot ill• k•7� · 



21.01 St•rbr:St•r IC•z• (88} ... (AV) 

( . 5S PagH , Page 51 , . 
IaSlle 5 BT 602176 
Jra:t-eh 28, 1921 
llepla.cing all preY 1ou • 
1 ..... . 

. Th e  ob.eek -.7 lte carrie4 en •tep.b,-.aiep b7 aeana ot ihe ( SS) 
aa4 (Al ) k•78• With the (SS) 07 •peraied, the (I,.i.l J rela7 is 
hel4 operated. atier tile (L)  relq releases• taua holcU.ng th• ha .. 
damental circuit OJ>Qo !'he (Li-a ) rela7 releaaei .. and. the (B-20 ) 
awitch a.d.Tanc••• &d.Tancinc "11• (B-4 ) ni tcho Th• c1rcu.i t 1• bloc� 
eel a• the (L) rela7 cannet reoperaie until tile ( Lw2 )  rela7 1 •  rew 
l eased. i7 tae ep eration ot the ( 1..V )  lce70 .&.1 eacll siep progre11ea . 
the pro�••• and. match lap a  light aa an indication �at the . cir-
cui t i 1 fead7 tor the next •i•»• . · 

29ol Repea i Coin Kez (BHP-CI )  

See paragraph 35olo 

29 o2 Time Alana K•l (!A} 

Thi • k:87 when operated. rel ea .. •• 'the (TA )  rele.7 restoring 'ih• 
tlae alarm circndt w n•l'llAl• It alao opena the circui t to r ad,-. 
YanoiJJ.B the {».21 ) •Uca tr• po 1itiea " "!B" wiring. 

21ol JU.nim&a ·CI · ICez (JIDo Ct ) 

Thi • lce7 1 •  tor testing RCI calla uing a ainilnul loop � It 
41aconneota the (KG-2 ) rela7 tr• the cirellit &Dd aubatihtes "8.e 
(Kg...l J  r•la7, . •hllntiJig 011t lSOOw tr• the fwaclaaentalo 

290.fe . Capci 1i7-Xe1 ( CAPo BCI ) 

!he op eration of thia k•7 ooma.eota capaci t7 to the hndamental 
oircui � on .BC I  '••t call•o 

2t ol R•peat J[e7 (�) 

lh• '11• (DP) and.. (� ) k•7• are ope r&tecl a ceruin teat 
4eteraine4 b7 'Ule poai tion of the (Bi-1 ) ni tcb. 1• · repeated. on eacah 
•end.er a.a toll••o Th• (Z) 8114 (W} rela79 oeut "he 'iee ta a• tol .. 
lowa 1 When 'Ule · (;&.H ) •1tea ad.Yaaoe• to 101iiiie � oa tho tir•t 
teat the (W-l j relq epvat••• The ad.Yance ot the {&.2• ) ,  nitca 
tro• ' position 5 op erates th• ( Z..-1 )  rela7. 'l'h• ad.Yance ot the 

- (:&-sU ) · nitch to poeitioa I on 'the aecond teat rel •••• tho (W-1 ) 
relq• operat ing the (1f-&) rela70 !he adn.aoe ot · the (�K ) awitch 
out ot po sition 6 rel.ea••• the (Z-1 )  rela7• operating the ( z-2 )  re­

. la70 The a4Y&Dce ot �· (B-H ) awl tch t� po sition 5 on th• 1hirt. 
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teat operate• the (W-1 ) r�la7 apin an4 the achanoe froa po sition 
6 operates the ( �l )  relqo On the to•rth teat 'the (._l ) rela7 
release s »  releaalnc the (W-.2 ) rela7 U.ich opera.tea th• ( BEP..l )  r..­
l&T• The ad.Yaaee ot '\he . (B-&• ) •itch out et po ai'iioa 6 rel. ea••• 
ille ( Z-1 )  a.D4 ( � )  rela7ao ill• (�1 ) rela7 operat•4• lo cka u4 
olo••• the c1ro11.i t tor adTancins tile (:a...25 ) ni tch tre• poaitioa 4 
aa deecri be4 1n paragraph S8ol an4 cauaea the test cirelli t to ad. .. 
Yance · to th e  aut send.er aa 4eaoribe4 in para.gra)lh ZSolo 

TA• (DP) ke7 1m.at be eperate4 in order for. th• r•ote oontrol teahr• 
to �• ettec tiY•o 

'fhia tea.tare control s tk• teatlng cirC\\it fro• Jacka which are :ulti .. 
plecl on the aencl.er fraae tor the purpo aeo A l'oo 52 ... A teat • •t 1 a  intend. .. 
•4 tor u.ae tor �· remote centrol o f  'the tes t ing circui t. 

'fhe wh i te  button. ot the 32wA teat s et when operated and released, per-­
tcraa th• . aaae tanction. aa ihe ( AV)  ke7 •j,J" wiring 011 'the teatiDc cir­
Cllit• u sed. primaril7 in connection wi� tile_ 1iepwbr-•1i•P teat feature 
when the { SS )  ke7 ia opera1ie4o 

The reci but1i•n of "he 3..,A. teat ae1i performs the aaae tuot1on a• 
the (C.&.)  Jte7 of th• teatlnc circuit exoeptlag tilai th• Bao nitch do•• 
not wait in ;polition 17 u.iil 'the ret lnlttu ia releaaedo (QA wiring) 

It tili a ke7 1• ael4 4•.Pr••••cl or the make bu17 plug i• l ett in th• 
Jack tile (CA-2 )  rela7 i a  helcl operated. preTenting the B26 switch troa 
a4Yancing troll poai ti on 17 o ( QJ wiring J · 

A etancl&rd. #lM make bu.a7 plug inaerted. momentaril7 in the een4er 
frame Jack will acc0mplish the 1aae purpose as the operat1•'1 of th• reel 
butiOD.t> 

Figa.rea A an4 Al or Figure• A, B ai1d. c proY14• aeana .�or checkin4f 
that 1ih e  dial "tone i• sat1 .i-actor70 '?o li •t•n fo r tlial.-· tone tile (DT l 
ke7 1• opera:'tecl which cauaea 'ih• · (H ) rela7 'to operate eitbar in po•i• 
Uoa 18-l/2 ot the co:nt:rel nitca o r  in peaition. 2 of tile comaec"8r 
nitcao !Ai • relq wllea opera.tel. lock• to ,rollli4 a1i iA• cont�•l nitcll 
Y14. oaao fhe op eratien of til1 • rela7 11p\a th• {H ) laQ and. 1B41oatea 
to the teat :tram.• ope ra-tor that the dial tone aho11.l4. . •• au.41)1• at that 
tiaeo It aleo oenneota the 4ialing tip &ll4 ring to the recei••r cil'Cll1 t  
• o  that :'h e  tone u.7 i• heardo 



( 51 Page s ,  Page 6� ) 
Iasue � BT 502i76 ° 
Marca 2e, !92t 
Replacing al l p nviou 
i anea o  

Th e  op eation ot the (DTA ) ke7 releases the · (DT J  rel.a7 causing 1ihe 
d.ialing tip a.n4 ring l ead.a to l>• oo:nnected. tilrouga ihe {Dt J rela70 The 
"eatf.?lc ci:rcui t 1• ta.en in poai t i  on_ to pri.me 'the eend.er o  

Z2o TAIKDG C IEC TJI T  TO SEND& llOllITOli 

Whea Figg.re• a,. B and. C are uaecl uana are provided. to enabl e the 
aUeJidant at the "•• i frame to cOJmnni eate with the aend.er aonii or ,  uaing 

· "8.e hancl.aet •hoa in tisure c·o . 'fhe (Sil} k•7" when opera'Se4 coxmec'Sa the 
liantaet iO 'the aender moni to� call circlli:io �i • talking l1ne 1 •  ord.inari-
17 reqllirff. OJ&l.7 when the aonUor poaiiien ia located. a t  � ·  trou.ble 4eak 
because "11• aen4.er mak� bua7 Jacka will then 'D.e looated. at 1h e  troubl e 
deeko Ihm the aoni tor p�s ition 1• at 'the !'4• switchboard, 'th• semler 
make 1-a7 Jack will appear at the sender traae and. ord1nar1l7 a tal.kiJ:lB 
line 'between the teat frame and. 1ihe aell4•r monitor will ne t be requi reclo 

When it is desired. te
· 

repeat a s ingle test or the 11111 ti-teat., "'1• 
RBP ke7 1s operatedo The operation ot 'the ke7 opens the c ircui t tor a4-
Ta11cin£ the {JP.25 ) nitcll tr• poe1Uon 4,. aD4 operates the (.BE.P )  rela7 
which locka and open.a 'th• cirClli t for ad.•anciq the aen4er awitcheso  
'!'he operation o t  th e  REP k•7• when the m key 1 9  noraal ,  eperatea '\he (T )  ' 
rele.7 when 18• . (}Pt26 )  awi tea 11 in poai Uoa .fr am �· (a--20 l ni teh. 1• 
1n · poa 1t1on 17 allowins the seJMler to ie restored· to normal iatore start. 
inc to repeat 1he '\eat o C i rou.it :  8atter7, w inding ot 'the ( ' ) rela7, caa 
F-25g •ke con t&c't ot · �· :REP ke7 • break con tee t of th• E ke7., lead 6 ,  
c aa  V•20$> l eai .fr, 'break con"a.ct o f  the MT ke7, to ground. a t  SU-L24o It 
olll.7 a a1nBl • repeat i• 4ea ir•4� tile repe&t ke7 auat ie rea tored iet�re 
the teat circui t cempl et•• the CJ"cl.• it ia in at the ·Um.e �· k•7 1• oper­
a teclo The eperatioa of tile :aBP '  ke7 doe'• not cause the coin coll ec'S ant 

· reta.iul teat1 io be repeate4o 

Z�bl Repeat C ein Te sta 

When it 1 a deai red. to repea 1i tile coin teat• ( "B" wiriJli) , tile 
(Dp..cJJ) ke7 1• o:pera"•d in co�J11.nct ion 1,-1 tll .a e  (BEP l ke70 The 
(BEP...CI ) lte7 operated ep erate s �e (.BEP-1 ) rela.70 . The ( BEP..l )  r.,. 
la7 operated• closes the c ircv.it tor &d.Yancing th• (B-26 ) awitcll 
froa poaiiioa .fr aa4 opeu 'the circuit tor operating tile ( T l  rela7 
1Ja :posiiion 4 et 'the (.J1145 )  awitcho The {JP,.26 ) awUea til eretore 
ad.Tanoes thni the coin tes" po aitioaa of each repeat� thereby re­
peatin&' th e  cob iGata o 
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