
western El•etric co .. ·, Incorporated, 
Equ.1pment Engineering :sre.nch, Hawthorne. 

l pages, Page 1 ) 
Issue 2 BT 502375 
A!lrendii i. 

19250 

This A.ppendix waa prepared from Issue 39: of T-602376. 

lIBT.dOD OF 02.DA.TION 
Automatic Routine Sender Test Frame.. - por 2 Digit SUbscriber'• Senders -
Pa.n• l MS.chine SWi tch1ng. 

Change paragraph 7.305, sentence commencing on line 12 to read as 
follows: 

It the {!Gl relay in the sender operates while the test eiroait is 
1n polli t 1 on 7 /a. the ( TTG l re lay now opere.t ee light 1%18 ;; the 1'T!l lamp and 
operating the (CK) relg,y. 

F.JTG: P'.S.G. 
l%q 21. 1925. 
llOE 

APP'!>. E. n. coo� 
Ga -e. H. 

•z 21, 

J 
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Thia M. of o. waa preparecl from l s�ue lloo jl ot '1'-502376. 

· "  · , OF · · ,.:� ,. 
automatic Routine Sender !est Frame - FOr 2-Digit'SUbecriber's Senders 
Panel Jl'ach1ne Switching S7stea • 

. 

l. OF 

l.l �hi• circuit is uae4 tor routin� testing of.;t�o�d1git aubacri-
ber• eendere. It oonnec.ta to the •end.er· unde:t te!st )7 m-.na o'f 200 
t71>e aeleotore. One 200 tJP• selector 1a reqitlr•d. ·ror each 20�'. 
senders.· 1'here .are alao ·two m&ater selectora each· terminal Of WhiOll 
controls one aeconda:17 selector with 1 ta 20 aender�. .Progress from 
one aender to the next is made b7 automatica.lly adft�Cil'lg the se­
lectors after the completion of the teat on each sender� Thia ad-. 
nnoe !rom one sender to the· next 18 the o.x. ·1ndioatio:o, on the 
sender juat teated. Since the teat oircuit ia c�nnect•4 directly to . the aender 110 special teat call ·is neoeaaa17 • aerie• "of pre-ar­
ranged .t ea ts is made on each sender automatioilly•. or, it- desired, a 
par� ioular teat may be macleo . Repeat teata mq be -11\8.�- ttild a paaa 
.�ua7 feature 1• provideclo · ·1 

2o 

2ol !hi• cirCllit la dea1gne4 to teat when the batte17 YOl,age ii b•­
twe•• 24 to 26 an4 4G.6 to 600 

39. PRINCIP..U. ., l .. ;.·· . 
'j : . • 

The prlacipal t'm:lotloaa ot th11 ·c1rcait are aa·t�llowar . . ,. > .· . ··.1° ,. .1 

3.1 To teat tint" all non-coin 1enclera· ·and then the ooln aenur• 
automatioa.117. !he looaUon ot tu 1enler muier teat 1• determ1u4 
�y the. nad1:ng ot the lndez wheel• on . �he 2PO. tne' aeleotora. 

\ ·, • �I I ; . � ··1:; . ' 1 

.s.2 Upon the operation ot the muit·1-te_•t (Ef ·and. atart (stJ lm7• to 
make a aer1•• ot teat• in a certain;· order. on· each Hnder in the 

equipment, each teat reproducing a oert•l• tne ot call. !hia· ••­
rle a  of teats include• all tiP•• ot call• which the aender muat 
handle. 

· 
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3.3 It the {ST) keJ is operated without the (�) key to make a 
single teat on each sender 1n rotation, this teat being deter­
mined by the position in which the rout e control and numerical 
switchea are a�t manuall7. 

3�' J..tter connecting to a121 sender and before starting a test 
to teat the sender for busy and i:t busy to wait until t"he aender 
becomes idle. 

· 

3o5 In each te1t to aet the aender registera and aa the.sender 
adTancea tor selections to act as-the selector in sending re­
Terting impulaea to the aander and at the •ame t ime to count 
theae pulsea as a check. (On RCI calls to register the pulse• 
r.rom the send.er and to check a.a on mechanical calls)" It the 
selection doea not check to block the test set operate an alarm 
and light lamps to indicate the teat and selection which do not 
check and also Ju1t how much the7 cio not check. At the end of 
•cb teat· to reatore the sender to normal and to advance tor the 
next teat. 

3.6 .To make aingle an4 various repeat tests as described here-
il;l&fter. 

4. COBll.ECTIN'G 

4. l This c1rcu1 t functions With two-digit aubscri be rs senderso 

Teating Non-Coin Sender - Multi-Test Connecting 
to an Idle Sender 

.AdT&ncing the Ka.a ter b'Wi t ch 
!eat �ender Switch Borme.l 
Ad•ancing Sender Switch 
Test Sender - Bu97 
Pre•ention ot Double Connection 
Test Lead Test ·· 
Test �ender - Idle 

First Test - Mechanical Direct - la.BX 
Set t111g the Register &'Wi tche.a 
Priming the Sender 

Setting A and B Regiaters In Sender 
Settin� the Numerical Hegistera in Sender 

6 
6.l 
6.2 
6.3 
6.4 
605 
6.6 

'6.7 
7 
7.1 
1 
7.21 
7.22 

1>eowb•r H, 1924 

1HU81e 

nro:ra 

.,2 

I 
I. 
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Checking the Sender 
District Brush 
Sender .Fail• 
Diatriot Group 
Office Selections 
Skip Office 
Trunk Goard Teat · 
Incoming Brush 
Incoming Group, Final Brush, Final 'lens 
Final Units, Stations Selections 
Talking Selection 

Hese.tting the Switches 
Sender Hestored to.Normal 

Second Test - Mechanical Direct 
Priming the Sender 
Checking the Sender 
Resetting the Switchea 

Third Teat - Incoming OYertlow 
Priming the Sender 
Checking the Sender 
Ileaetting the SWi tch•• 

Fourth Test - Operator zero 
Priming the Sender . 
Checking the Sender · 
Resetting the Switches 

Fifth Test - Operator - Two-Digit - !'on-Coin 

( 54 Pages. Page 3 } 
IssueLBT 602376 
Deeem»er 1924 

7.3 
7.301 
7.!02 
7.303 
7.304 
7.305 
7.306 
7.307 
7.308 
7.309 
7.31 
7.4 
7.41 
8 
e.1 
8.2 
a.3 . 
9 
9ol 
9.2 
9.3 

10 
lO"l 
10o2 
10o3 
11 

Sixth Teat - Unassigned Code and Restricted Ser•i�e 
Se'Y4tnth !est - Wipe Out 13 

13.1 
13o2 
14: 

PriJaing the Sender 
Checking the Sender 

Eighth Teat - Register control --· 

Ninth Teat - RCI below io.ooo with Statfona 
Primill&' the Sender 
Checking Diatriot and Office Selection• 
Regiatering ROI Irnpulaea 

Stations 
Thouaand1 
Hundreds, �aa, Units 
!'ina.i Pul ••. 

Checking the Sender 
Stationa 

16 .. l 
15o2.·· 
15.3 
16031' 
16.S2 
15.3! 
lf>.M 
15.4 
15.41 

23, ' 
. Replacii:ig 'ali pre..-ioua 
tsauee. ' 

12 
1 

) 
,/;', 

16 1 

_) 
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INDEX 

1'houa1u1da 
Hundred.a, Tena, Units 
(R-3) b'witch Blocked 
Talking Selection 

Tenth Teat RCI Direct above 9999 
Eleventh Test - RCI Mechanical Tandem Below 10,000 

w1 thout stations 
J:tegistering RCI ImpuJ sea 
Checking the Sender 
Nesett1ng the Switches 

likipping Coin Collect and Hetund Testa 
.«:t.dvanolng Sender Switch 
AdTa.ncing llaater .Sw1 tches 
Testing Coln Senders - Multi-Test 

Preliminary Coin Tests 
(R-1) in 2, lO or 12 
lR-1) in 3, 11 or 13 
Operator - 2 Digit-Coin 
Wipe Out - Co in 

Coin Collect �nd Hefllnd 
uoin Return - Heceiver on SWitchhook 

Final Teat by Sender 
Coin Beturn - Receiver ott Switchhook 

coin Collect 
�inal Teat by Sender 

Skipping �pare Terminals 
Advancing Switch at End of Cycle 
Teat Abandoned - Start Key Restored 
Unused. Pcsitions ot Cla.aa Switch 

lliseellaneoua 
Single Teats 
Time �la.nrl Circuit 
lleter& 
Keya 

TESTING NON-COIN -

6. TO AN 

15.42 
15.43 
15044 
15.45 
16 

11 
17.l 
l7o2 
17.3 
18 
19 

21 
21.1 
21 .. 11 
21.12 
21.13 
21.14 
21.2 
21.21 
210211 
2lo3 
21.4 
21.41 
22 

24 

26 
27 
28 
29 

�aa'mne that the multi-test key is operated to make all the teats 
on each aendero 

b02376 
23. 

.Q.9NNECTING 

SENDER. AlUL'l'I-TEST 

I:PLE.SDDER 

20 

23 

26 
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6.1 The Switch 

( 54 Pages, :Page 5 ) 
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� - Repla�fng preTious 

. : ... : 1uuea. ., . . .. ;' . . 

·With all switches :in their no�l pos� the (M'!) ke7 
.. operated, the operation of the start key_ ( s operates the ('?) re­

la7, from ground .on. cam ( !C�2), opereti.ng the ( 'r-l) relay from 
ground on the (ST) lr:By. The (T-lJ relQ7 operated, AdTsnces the 
(R-25) switch. to position 2, releasing the (�,) and (T-1) rela7s. 

Aa the (R�2p) nitoh enters position l 3/4.,_A�h• (MS) relay oper-
ates to ground on the normal terminal -(.RS) 1, brush of master . 
nitch 2 and locks, adTanoing the (R-25). awit_o)) �o .position 3, oem 
(A.} advancing it to poeition 4e In poaition ,4 the, (&X) relay 
operates through -the make contact ot the ( xs.) rela7, adYancing the 
lR-25) switch to posit.ion 6. In position'·�. the (AX) relay. re­
leasea. and ground on cam (0-25), (MS) rel,'1°;0per_arted adTancea the 
(Jl-25)· switch to posit.ion 60 In position 6, ground trom emn (0-25) 
ia closed through the make contact ot the \llS) rela7 qd C8ll ( G-25 J 
to the windinga ot both mater awi tch magneta, Uld alao 

· 
through the 

·break. contacts ot the sagne
.
ts 8ll4. cam ( I-25) to the non-induot1•• 

inding o� the (AX) relay. energizing the switch magnet• but not 
the {il) reJ.e.7. When the lare&Jt contacts .ot both .. •sn•t• ha•e 
opened. the (il} relq operate , adTancing ·�the·�nitch to po si t10l'l 
1. .b the awitch leaY-ea poaition 6, the stepping magneta releaae, 
advanoiug the b:raeh aaatmbl7 o:r the maater .nitohea one terminal, 
giYing �.cease to aend•r aeleotor switch lo 1lhe (AX) relq re• 
leases in position 7 and ground on cam ( 0�21) adT&noee the ( R-25) 

.IWitch to position 17. 

6.2 Sende·r Io!Wll 

In position 17 a teat is made to insure that. the aelecte4 
sender awitch 18 on normal. J.. circui t is closed from batt•l'J' 
through the ( R-25.} magnet• cam { D-25). · no:rma.l . term1na.l and bra.ah 
ot are (TS!t') ot aencier nit@. l, terminal 1 a:ncl brash ot arc (TS!) 
ot.�ater switch 2, .(llS) relay operated. cam .:(S-26 •. to ground on 
(ST) DJ', adnncing the··(B-25) nitch to polition.18. Thia aenea 

. ... a teat 
,. tor the J:J8lect•d aender ni toh •ince it. must 'De in 1 ta 

, 11ormal position hei'ore ·the (R•25J switch will &:dTU.ce from poai-
. tion i? • .  Should the ·(R-25) switch remain in position 11 an abno� 

:mall7 long time, the time alarm circuit operates and :ttmotiona ae 
will be deecri bed under· f Paragraph 27 ) • 

. 

. . . . 
In· position 17 ·3/4 to la, ground cam (0-2�) ia connected · 

thro�h the (lm) · relq operated, cam �Sit). brush and tena1ml 

--Isaue_g_ 602376 
Deoember 23~ . 

) 
. all, , 

'I 

. .. :.· 

!faet.er 

" 
s 

.. 

, 

!,eat SW1t,ih 

(~ 

' . TID .,;x,uy.t CIRCUIT 

."'-~vuc1PB Sender's-i~ch .) 

~11 . 
\/G-26),.: 
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l of master switch 2. to the winding of the magnet of sender se­
lector switch, and also through the break contact ot the selec­
tor magnet. terminal l and {AX) brush of master switch 1, cam 
( 1-25} • .  .t� one side of the inductive winding or the (il) relay. 
The other aide of the indt1ct1ve winding ot the (AX) rele7 11 

connected to ground at the (RS) a rc of master switch 2. The se­
lector magnet opel"8.tes in this circuit and when 1ta break con­
tacts open, the (AX) rele.y operates, advancing the (R-25) 
switch to position lo The (1.IS) and {il) relays and, the· aelec­
tor magnet release as the switch leaves poai tion 180., !rhe re­
lease of the selector magnet advances the brush a•sembl7 ot the 
aender switch to the first terminal, thua connecting the test 
circuit to· a aenclero 

6.4 !est Sender -

The (T) and {T-l) relays operate, advancing the (R-25) 
switch to position 2 on its second revolution. Batt•17" through 
the secondary winding of the (T) relay, t�ST) brash and te:nni­
nal ot master switch 29 .. (TS'!') brush !Uld terminal of eender 
switch i. ls connected to lead. {TST) of the sendero I:f' the 
sender ls bus1. the (T) relay ls held operated and the sender 
bus� lamp {S�) lights. No tu.rther operation takes place until 
the sender becomes idle or the switch is advanced to the next 
aender by means of the (311) key. �he {BM) ksy' operated, con­
nects ground to the winding of the sender selector m:!lghet which 
operates. and operates the (BM] relay and the (BNT) meter. 'l'he 
{BM) rela7 operated holds ground connected to the meter after 
the (BM) key has been released. to allow the meter time to oper­
ate. When the meter is fully o:pere.ted, it short-circuits the 
(BX) rela,- releasing the rela.r. The release ot the (BM) relay 
releases the (BNT) meter. When the key is releaeed. the sender 
selector magnet releases advm1cing the sender switch tc the 
next sender. If the (Bll} key is not operated, when the sender 
becomes idle .the (T) and ('f-1) relays release, connecting to 
the {TST) le�d the (T-2) rel�y. which operates in series with 
the sender (T) relay. 

6�5 Double Connection 

Should a distl"iot circuit test a send.er at the same time 
that a test circuit ia malting a buq· test, and the d'.istriot 
(L) relay and the (T) relay in the test circuit release alnml­
t8lleoual7, thus connecting the 'district selector a.nd test 

23. 

. ' 

Busz 

.Prevention ot 
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circuit to the eame sender, the (T-2) relay in the test circuit, 
oo�.nected to the (TST) lead b7 the release of the {�-l) relay, will 
not operate, since it 18 short-circuited 'bY. grounCi on the ('rST) 
lead in the diatrict circuit. With the (T), {T-l) and (!'-2) rela7a 
releaaed, an·d the (R-25) ewitc.h in position 29 :grou.d through the 
(ST) key operated,· cam (W-25), ('?-1) end (AD) relays·normsl.- eam 
{N-25), ia connected to the contacts of the 149-K interrupter. 
When the interrupter contact B cloaeat the (DC} relay opera.tea, an4 
locks independent of the interrupt.er, in 'the. c1-rcu.!t ,1u•t deec.ribecl. 
When the 149-K interrupttillr close• ite F contact� the' (IlEP} and ·(CA.) 
relays op rateo The (REP} relay operated, locks attd t1>pca the c1r­
cult which adTaneea the ••nder switcho �'{CA)' �l� operated, 
looks end. advances the (R-25) awi tch to positlo'n· l ?·o·· Circuit: 
groWld on cam ( 0-25) relay a (MS) •. (SJ . and . EO) 'nonsai t {Sf} lteJ' and 
(r""') relay operated, cam (D-26) to the (R-25) niagn&t�. J.a the (R-251 

_switch passes poaition 2 1/2, the (DC-l)·relay operates thl-a. the 
make contact of the· '(:DC) relq. and locks to ground 011 cam {W-26 Jo 
The (DC-1} rele.7 operated� opens the operating c1rCu.1t ot the (DC} 
rela7Q When the {R-25} switch leaves position 3. 'the (DC) rela7 
releaseao The (R-25) awiteh advances from position 17 to poa1t10'D 
lSo Cirouiti battery. (R-25) magnat. cam (:B-2�}, .C.CNJ relay nor­
mal, ( CiL) key operated, (MS) relay normal, to ground on cam ( S-!5}: 
or when the ( ��) relay ia operated. cam { �25), ( .F) ._ contaet o:r the 
in te:rrupter. l SC) and {CT) re le.ya normal. {a&) �Y� operated. { JIS} 
relay normal to groad on earn ( s-25). In pos�ticn· 18 tl!e (AX} re­
lay operates through cam {X-25), to ground on the (RS) brush o� 
master aw1 tch 2q, 1'he (il} reley operateQ.. advences the. lB·2.6·} 
switch to position 1, releasing the {C&.} and {REP) lq o ftle 
operation is the astne :from thia point as d�aeribed above,, U'Cept 
that if the sender h still busy. ground on lead (TS!:) llolda the· 
(T) relay operated, which in turn lights the sender busy lamp. "-8 
the (R-25) switch leevea positlon 3 the \,:OC-1) re.lay relaasea. 

6.6 Test Lead 

In case the test los.d of the sender is the opera.ti.cm. of 
the test circuit ia tbe.same aa described 6.6; ex:­
c19pt that· the (R-25) awiteh wi-il' adV&.noe fl-om l to- peat-· 
ti.en· 2 on the· third revolution because the {DC) rela7 doe·a no:t 
operate since the lDC-ll is locked. up •nd the {R-26) swit:ch :ta: 
blocked in poaition 2. The (TL!) �amp ligb.t1 and the alarm c-u-
cui t opera tea giYhlg an.· �11di'ble alarmo 

-

) 

• 

/ • 

Test 

_) 

54 

' -f , ~ecember 23, , . 

open, .. 
in_ pai-agraph. 

post'tion 
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, 
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6.7 -

When the sender selector switch connects t� the tel'Dlinal o! 
an idle sender , the (T) and (T-1) rela�s release. The (T-l) 
relay released, closes the (TST) lead of the aen4er, through 
the .winding ot the · ( T-·2 J relay, to ground through lower outer 
contact ·of cam l S-25), holding the sender busy· to all district 
selector• and operating the (!-2) relay and the sender (T) re­
lay. One ot the {CL) relays operatea through the (CL) brush of 
master switch �. to ground on CAm (0-25) • and aince the first 
sender to be tested ie a non-coin sender. the cross connection 
will not be from the operated (CL) relay tG the (CN) reley. 

·The {T-2) relay operated, operates the (AD) relay. The (AD) 
relay ia made alow to release 80 that it will not release in 
case the .{!-2) relay is released momentaril7. by a bridging 
brush conneeting ground from an adjacent bus1 termind to the. 
test lead. The (AD) relay operated, operatee the (CI) rela� 
and a.dftncea the {R-25) switch to position 3, the (.&) cam ad­
vancing it to posi·tion 4. The \CI) :relay operated, connects 
leads (FT), (FR), (T) and (R) from the sender, through to the 
testing circuit; and closes lead (SC) to batter:t thrt)ugh 1600 
ohms resistance to operate the sender (SC} relay, If the (SC) 
rel� 1Jl the sender tails to operate, the sender will tail to 
tunction, and will block the test circuit. After sufficient 
time baa elapsed an &larm will be given. '!'he (R-26) awitch re­
main• in ROSition 4, during the test on the aendero 

7, PIRS! - DIREC'? ilX 

!he sender ia first tested on a mecl:9nical direct osll to an 
automatic PBX. The test ls made in the following .manner: 

Wit.h the (R-25) switch in position 4. the (DY) relay 11 
bridged across the· { T) and (R) leads, operating in aeries with 
the sender (L) rel&y which also operates. £lso· the route con­
trol switch {R-l} ad.vancea to position 2. Circuit: batte17, 
( R-l ) ma.gnat, cam { .B-l ) , make contaot of the ( m ) kq. cam 
(W-20), cam (R-.2')'.f cam {E-251. CAD) rela7 operated, \T-l) and 
(Cil) rela�,.s no:rmal. make contac� of the (ST) key, to ground on 
08J1l ( 0-25} o The- {RI) rela7 o,perates through e&.'11 { U-l), break 
contact o.f the {CH) relay to grou..�d on cam ( 0-25), over the 
circuit ·traced �er ad.Ya.l'lcing the (R-1) switch to position 2 • 

11euea, 

Teat Sender Idle 

7ol Setting ~h-e Register Switche• 
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· lteplao1ng · a1·1" p:revl'oul .. , 
.iaeuH. 

. . 

The operation ot the {RI) relay conneota batterJ' to the winding of 
the (JIB), (DG), (OBJ, (OG), (CDA) and {CDBJ rela7a. Ground 
through the ftrioua cams ot the { R-l) awl tc�. 1e conne.ete4 in po al­
t ion 2 through cr01a con.neotioua to sdvence the register llWitchea 
for controlling the 1mpal••• tor code,· district l>ruah, d!atrict 
group, ·office bruah .. and office group"·aelec�i�na. � J. l•d Which 11 
marked with a number :la· croaa-oonnectecl to a lea4 bearing the aeae 
number; a lead marked with a ero11 11· croaa-con.cted to other � 

leada marked wUh a oroas to agree w1 th tbe crosa-oonneotion 
scheme at th• translator aeoe in the aendera whicll thia circuit 
must teat o  nerefore, 

'
as

.
ame that awitche• 6, ·1, a, 9, 11and12 

are aet in poaiti011a 1, 9, 6 not se t, 3, and 5 respectively. When 
the off'ice brush switch ia eet tor skip offi ce , aa in thia caae, 
the ottice gro\lp switch la not aet. .la each switch la set the as­
sociated rela7 operatea. "from ground on cam (1-1) o Whan all the 
register rela7s are operated, the numerical swi'tch ·( R-2) advancea 
tc position 2 which correaponda. to the setting of the ( R .. 1 ) · swi tch 
and t·he {B'I) relay operates in •· circuit through the operated con­
tact• of relays (CDB), (Clll), fOG), (OB), (DGJ and (l>B)o With the 
(R-�) awitch- in position 2, the claae awi tch (R-4),· eompenesting 
resistance ayvitch (B-23), talking eeleotion and the several numer­
ical. control nitchea are set, trom ground on nrioua cams of the 
( R-2) switch, through the correapondi11g cama ot ( R-1), . ( R-4) , etc., 
switches, to battery through ihe windings of their respective (R) 
m.agnet&o The olass· switch (R-4) advances from the position in 
which it was last uaed to- poei tion l tor thi-8 els.as ot call o For 
this teat the numerical &witches advance from the position last 
used a.nd take a: ·sett 1ng to register number 4304-699. They are 

.. wired for Ngiatering a particulsr nwnber which is assigned for 
each routine'teat. The compensating resistance and talking·se­
lection switches are. cross-connected to meet the actual working 
con41t1ons under which the sender.circuit 1a used. For this teat, 
aas1.1J11e .. the COJAlpetisating resistance switch (R-23 J set in position 
7, and the talking selection switch (R-5) 1n·poeition 2. Aa the 
class,. talking .selection,, and compaliaating reaistanoe ni tchea 
take their poai tiona, the (CL), (TS J, and ·l OB) relays op�:rate 
from battery, make contact of (NI) relay, winding.of the (CL) and 
(TS) and {CR) relays in multiple, cama of the cerresponding 
awitchea, cama ot th• numerical nitchea to the ground which e.d- . ve.11ces the ni tches. - .. 

• 
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1.2. The 

With all ot the numerical switches set and relays (CL), 
(CR),. (TS l opera.ted the closure of the F contact on the 149-·w 
interrupter operates ·the (IN) rela7. Circuit: aecondary winding 
(IN) relay, F. contact, { DYJ rels.1 operated, ca.� .. ( V-20}, lead ii, 
register cams set for number 4304-699, cem (R-2), {OL), (TS) and 
(CR) relays operated, make contact (MT) key, lead .5, cam ( w-20), 
lead 2, cam (R-24), cam (E-25), (AD) re'lay operated, (T-l) and 
{a&t relays normal, �.alm contact ot {ST) key, (EC), (S) and (MS) 
relays normal, cam· { 0-2ti), · ground. fhe ( Ili J rela7 locks over 
the same circuit and when interrupter contact B closes the 
(R-24) switch adTanoes to position 2 over the same circuit. As 
the (R-24) switch leaves position 1, the (DY) relay and the {L) 
rela1 in the sender ci;rcu1t relesse, releasing the (·IN) relayo 
As the (R-24} switch passes position 1 1/2 the {'.V) rela_.v oper·­
ates eJSd locks. ·c1rcuit2 leads (L) and (D) cem (D-22) to 
grol1lld on the (ST) key, or, when the {LS) relay ia operated, 
through the make co�tact ot the (LS) reley, lead H, cam {D-21) 
to, ground on the lST) key. For thia test the (LS) relay is not 
operated. With the (R-24) n1tch in position 2, the impulaer 
switch (R-3) advanoes from position l to position 2, and the 
pulsing circuit is closed, operating the sender (L} relayo The 
pulsing circuit is traced from battery through the winding ot 
the (L}.rela.y in the sender,.(R) over the ring. cam {T-24), lead 
(I), cam l D-1 ) , lead l, break conts,ct of the ( Mil:-L} key, lead 
2, break contact of the (LS) rele�, lead (A), cam (L-22 ) ,  cam 
{H-24}, lead (N}, cam (C-l), contaota ot (JUt.X-l) key, lead (M), 
back over the tip to' ground th.rough the winding of the balancing 
coil in the se»der. The release and reoperation of the sender 
{L) rela� aa the (R-24) switch passes from position 1 to 2 aimu­
latea a preliminary pulse condition on the sender. When the in­
terrupter closes its {F) contact the (PP) �elay operate• and 
locks to ground 'on oem {K-24}. The operation .ot the U�V) and 
(PP) relays.causes the high speed interrupter switch to a�vanoe 
through one complete revolution. circuit: battery, winding 
(R-22) magnet, cam (B-22), lead (BJ, (LS) relsy normal, lead 
(J), (AV) ·and (PP) relays operated, cam (G-24), lead 2, cam 
{X-4) to ground. J)uring the one complete revolution of the 
ITWitch the lower outer contact of cam (L-22) opens and closes 
ten t imes . producing ten impulses representing the most severe 
taat pulse condition 1.lDposed by the dial for controlling the 
sender. When cam (L-22) is open two 315-P aub-aeta, and a 40-K 

-- -----
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reai atance; · { lo . ooo ohlla )  1 n  paall el a re bridged acroaa the pul sing 
ci rcuit ,  simulat ing a minimum eub acriber'  a lin� loop with m1n1Dllm 
ltak reaiatance • .!a th• interrupter reTolTes , the pul s ing c i rcuit 
ia opmecl at cam ( L )  ten Ume1 to r eaoh reTolution. cani ( L ) ma7 

· be abort-circuited through the other came · on the internpter and 
regiater" SW'i t che s .  !heretore the setting of the regi ster awi t chea 
determine s the n umber ot im,pul aea tranami tted to the sender. 

7 .  21 �t · And stere In sender 

�· previo.ualy ata ted, the oode awi t ehes tor thia ·te at 
are aet in pos it ions 3 and 5o With the first oode · awi t ch 
set i n  po a1t ion 3 ,  onl7 two pul ees are · aent , as interrupter 
cs.m lL ). i s  ehort-ei rcuite� in &ll po a i  t 1one except 3 and 4. 
These two pul se.a ae t th' sender ( A ·) regi ster in position 2o 
The short- circuit around cam (L ) .  1s  closed from cam ( H-24 ) , 
cam ( J- 24 ) ,  cam ( 0-ll ) ,  cam ( lf-'l.l ) ,  oam { P-22) , in po s ition 
4 3/4 to 18 0 "-• the pulae interrupter awi t eh leaves posi­
t ion 2.  the (AV) rela7 releases.  · ·A• 1witch ( R-22 ) leaTea 
position 12 the ( PP )  relay releaae a o  When the interrupt er · 
swit ch  ·reaches posit ion 13 the ( R-24 )  swit ch  advance s to 
posit ion 3 .  Circuit : winding ( R�24 )  magnet , cam ( 0-24 ) . 
lead ( IC) ,  lead _( C ) , cam ( D-22 J ,  to ground on the ( S! ) 07 . 
As the awit ch passea po ait ion 2 1 /2, the lA.V)  rela7 oper­
ates , and look� over the circuit previously deaerieed to 
ground through oa.m { D-22 ) . The ( PP )  relay o,pere.te s and 
locks as before . When swi t ch  ( R-22) reaches posit ion l i t  
l e  advanced OYer the sa.a1e oircui t e.s before and ma.kea an­
o ther revolut ion, sending pul aea o ver the impulse ei rouit ,  
t o  set the { B ) . regi s te r in the sender. The short- circuit 
around the ( L ) csm .ia �clo se4 through the cams of the 
eecond cede ewi tch, sending four pul ee 1 .  The {J..V) rela7 
release·•. aa previoualy de scribed adv8l'lcing the ( R-24., 
�itch to position 4.  

r . 22  . The 

Since to r thi a class O·f call there 1a no lO t OOO digi t ,  
the { R-24 ) swit ch &dT&ncea 1mn9d1atel7 t o  posit ion 6 0  
Circuit & battery , winding ( R-24 )  !llB gnet , cam ( D-24 ) , .  lead 
2, to ground through . cam ( K-4 ) . Th• nume ri cal regi atera in 
the sender are set for the test nwnber 4304-&99 , in a s imi­
lar JaaJlller to that Juat deaorib•d for aett ing the ( A }  and 

64 
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( B ) aende r regi sters .  Pul se s  for one digi t a re sent in 
ea ch . po sit ion ot ·the ( R-24 ) swit ch, from po s i t ion 5 to 
po si t ion 11 . When the pul ses for the last digi t have 
been eent , the ( R-24 ) swi t ch advance s to po s it i on l 2 o  Al 
the swi t ch pa sses po e i t icn 11 3/4,  the ( T )  and ( R )  leads 
are di sconnected from the pul se interrupter at cam ( H-24 ) 
and are· ol

'
o sed through the 27-A repeat ing co il . The cir­

oui t is  t raced as follows a l ead ( T )  :t'rom the ·sende r ,  
lead ( M} , break contact o f  the ( lu..:I-l. ) key , oam ( C-l ) ,  
l ead ( N ) ,  cam ( U-24 ) , winding o f  the 27-A repeating co i l , · 
lead l ,  cam ( "'-4) , lead 3 and ( O ) , break. contact o !  the 
{ .Mt..X-L } key . cam \ D-1 ) ,  lead ( I ) ,  cam ( T- 24 } , over t he 
ring lead to t he sendero Thi s ci rcui t holds the sender 
{ L ) rela7 operat ed.  

7 . 23 With. the ( R-24 } swit ch i n  po s i t ion 11 , the { CH )  re-
la7 operates o C ircui t :  bat t e ry ,  winding lead 3 ,  ( KT )  
key , cam ( P-24 } , l ead 2 ,  to ground on C8ln ( I-3 ) .  The 
( CH )  reley ope rated, ( a )  locks to ground through cam 
( S-1 ) ,  ( b )  rel ease s tho ( RI )  relay and in turn releases 
the ( llB ) ,  ( DG) , ( OB ) ,  ( CllA.. } and ( CDB ) rela� s . ( o ) oper­
ates the ( NC )  rel97. �he { NC )  relay O]?er&ted, rel easea 
the { NI )  :relay ,  locks , and elo sea a ci rcui t from ground 
on i t s  armature, l ead 6 ,  cam ( .B-24 ) , to ba.ttery through 
the winding of the { R- 24 ) magnet , ac.1vucing the awi t oh  to 
po s i t i on 13,  the {A ) cam advancing it to pvsit ion 14. 
The ( NI )  rela.7 rel eased, releases the ( CL ) ,  ( CR )  and ( TS )  
relay s  • .  Since ·the { C!i-1 ) relay 1 a  not operated the 

· 

( B-24 ) swit Ch advance s to po si t ion 17 � 

7 o 24 At all t ime s when pUl.aes are not be ing dialed into 
the sender the { TN )  relay ls operat ed whi ch plaoea .a dis­
tinctive to11e OJ>. the "T" a.nd .. R" leads to r the sender 
monito r .  

7 .3  'J'.'he 

·�he :impulse swi t ch ( R- 3 ) · i a  in pos i t i on 2, hav ing advanced. 
. o:f'1'-normal , .  from ground on cam { K-24 ) ,  as the lat ter awi t eh  en­

t ered po s i t ion 2. · When · the ( R-6 ) swit ch is  se t tbe ( DB )  pro­
gre ss lamp and the to nt:l t ch lamp l ight from batte� on cam 
( H-.20 > •  When transl a ti on in t he sender is  completed the t ip 
aide ·of tbe fUndamental circuit i a  cloHO: operat ing the (L ) re­
lay in the impul se circui t and the sender ( STP ) relq . · C ircuit : 

54 
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batw17. winding o t  the { L )  relay ,  ( 10- 2 J  and ( L-1 ) r•la7a normal , 
tAVJ IalJ' normal·· \ CK) rel• normal . cam (B-3 ) ,  cam · ( s-zo ) ,  cam 
(�241 . ( CI)  relAJ" operated, area ( ft ) ot neater and aender 
nit chea •. throug)l the ateppin.g reln7 and aaaoc iated apparatus in 
the aender circait to �und. '?he (L ) relay operated, ( a }  locks 
through the break eon.tact o.£ the t 10-2} rela1 and 1 ta own make con..: 
taGt and ever the :fundametal circuit as Ju t trao.ed, ( b )  operate• 
the (L-l J aild (L-2 ) relays . through -.in ( 11-3 ) , ( c ) conneota groun.d 
through the �-D interrnp�er. to 01\e side ·ot the windings of the 
( P )  9 (P-1 J and (P- 2 )  relqs. ·,!be (L-l ) rela7 operated, locka thru 
the aeconda17 winding to ground ·on cam {lC-3 ) • and opens the operat­
ing ci reuit of- the \L ) relay whi ch 1a now held.· �rated through 
ita make contact . The operat ion o:t the {L-1) relay opens .the oper­
at ing c1rcult of the ( D )  rela7. !he firat oloaure ot the 6�D in­
terrupter operates the ( P )  relay .  Circuit : · ground through th• 
interrupter. ( L ) rel� operated, (P-1 ) rel8J" normal, .cam ( P-S } ,  
lead 6 ,  oem ( 11-20 ) to battery . Th• operation ot the (P ) rela7 
cl osea a c i rcuit from one side or 'th.& windings . o.t the ( P-1 ) and. 
(P-2 ) relays . cem ( E-3 )" ,  l ead � .  to ground on cail . ( 0-20 ) o  When 
ground ia remo·ved at the interrupter , the (P-1 J. and ( P-2 ) ·rela7a 
operate in seriee wi th the \ P ) r�la� ,  to batter.y .on oam ( H-20 ) . 
The operat ion of the ( P-l ) relay connects �he second ground pulae 
through the int errupt er, winding o t  the { O ) co\lllt ing rela7, cu 
( r::s ) .,  lead. 5,  to · battery on cam ( H-20 ) ,  operat ing the tir1t count- . 
1ng rela7 0 When the interrupter again remo••• groun� �rem the o1r­
ou1 t. the ( 0 '  ) re la7 opera,. 8 in series with the ( 0 ,� relq t bo th 
relaya looking . through cam { E-3 ) ,  lead 9, to grotin4 on cam ( 0-20 ) o  
The opera.t ion of 'the { o •  ) relay transfer• the pul a ing lead to the 
winding ot the { l )  oolD1t ing relay . The oper1.t ion of the ( P•2 ) re­
lay co!lnect a ground from the interrupter .to the tundmnental o1r-
cu1 t ,  ahort- ei rcuit ing and rel eas ing the· stepping relay in th• 
sender. In . 'this  way , the interru.pter &ends back the pul ae e to the · 
s ender, aimulat ing the (A } oomnutator. in the dia.tr1 ot circuit ,  re­
l ee.s ing and reopere.t ing the stepping rel.- , and operating the 
•en".er oolUl.t ing rel$Js , · unt il suffi cient iJllpul sea have been aent · 
to ea.ti. sf'¥ the send.er. At the ea.me t ime the impulses cauae the 
ope� t ion o f  the oount ing relay-s in the impulse. circuit .  When the 
sender ii  sat isfied, the fundamental c1rcu1 t i i  opened, and ih• 
( L }  fels7 rel eases , di aconneet ing the interrup t er from the comlt-
1Dg rela7 • 

- -
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7 .301 .District Bra.ah 

.For the code aet up for thia test , the oro s s  connec­
tions are a s sumed to be suoh as to re qu1.1·e district 
brush O ,  di strict group 8 9  and no o ff i ce sel ect ions . 
There fore , to r the district brusb selection, one impul a e  
aati sfies the sender, and the ( L ) relay . release s ,  leav­
ing the ( O )  and { 0 ' ) · relays only , lockedQ The release o f  

· tn.e { L ) relay rel ea oea the' ( 1- 2 )  relay .. 01Hn-&.t ing· the ( D J  
rel87 Q C i rcuit : batter.y , wi�ding o f  the ( D )  rela7 , cam• 
( 0-20 ) and ( (}o-20 ) ,  cam ( !··6 ) ,  lead ( 0 } ,  { l )  count ing re­
lay normsl , ma1te contact of  the ( O J count i�g relay , to 
!J"Olmdo '?hi s circui t la compl eted only when the number 
ot ope rated count ing relays in . the impul se circuit ag.reea 
wi th the number recorded by the se t t ing of the d i. st r i ct 
brush awl tch ( R-6 ) ,  showing th.a. t the sender h8.s tunotloned 
correotlyo The ( D) rela1 operated advance s the ( R-20 ) 
switch to po sit ion 2. in whi ch po s it i on the ( D )  rel� re­
leases . The ( P )� ( P-l } ,  ( P-2 )  and all the operated count­
ing rela7s rel ease a s  the ( R-20 ) swi t ch leaves po sit ion 
l 1/4,  and the ( DB )  progreu and· f2 match lamp s are e:z:­
tingui ahed ., 

7 . 302 

I t  the number o f  pul s e s  requi red to sat isfy the 
· sender d i ffers from the number required 'bJ' the set t ing of 

the di st rict brush regi ster S'l;'.'it eh,  the c ircuit fo r the 
( D )  relay is open at the contact & o f  the coun t ing relaye 
end the ( D )  relay does  not operateo  The ( R- 20 ) swi t ch 
wil l ,  therefore . remain in po s i t ion l .  In thi s event , 
the ( DB )  .progress lamp and the ze ro ma t ch lamp remained 
l ight ed, - indi cating that the failure ha s  o ccurred in se-

· 1 ect 1ng di atrict brush 0 o Whsn the t ime alarm ci rcui t 
has counted a certain period of t ime ,  a lamp l ights and 
an audibl e signal i s  given o The pul se lamp ( PL )  key i a  
now ope ra ted opera t in g  the (l'L ) and ( PL-l } relaya which 
l ight the lamp whi ch corre sponds to the number of pul aea 
_rece i ved by the sender o Suppose th�t 1n this  cs ee 4 
pulses were required to satisfy the sendero '?he ( O ) ,  
( l ) , ( 2 )  and ( 3 )  count ing relays with the i r corre sponding 
prime count ing �elays woul d be locked up , an4 the 3 lamp 
will l ight . Ci rouit a bat tery , { PL-l ) relay ope�ted, 3 
lamp , ( 4 )  count ing rela7 normal 9 ( 3 ) ,  ( 2 ) ,  { l ) and {O ) 

___ Page■ , 

23, 1924 

issues. 
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count ing relaJ8 O}>erat84, cam ( Z.-3 ).• lead ( t ) .  :.to around Oil 
cam ( 0-20 ) .  The ( Ck )  key 1• then ope�ted &a cie•oribed in 
paragraph �9 .06.  

7 . 303 · · 

�saming that the district brush pulaea checked correotly, 
the ( B-20 ) switch i s  advanced to po a it ion . 2  b7 the op•z-at1on 
o f  the ( D ) rel1l7, as explained. in paragraph 7 . 301. · . 'l'h•·  
sender ad-ranees to d i strict group atleot 1on posit ion re4uc1ng 
the ree iatenoe on the ( SC )  lead autficientii to operate th• 
( P)  rela� but net the { KG )  relay . The ( SH ) relay operat ed 
operatee �he ( SK-l J rela7.o !he ( R-3 ) switch then &d'Y8Jlcea to 
posit ion 3. Circuit s  batte17 , ( R-3· ) magnet , cam ( B-3 ) ,  lead' 
7 ,  cam {.Jr-20 ) ,  ( SW-l ) and (:U:G)  relSJ• normal , cam ( W-4 )  to 
groun4 on the -break contact ot the (D ) relay � .. A.a the (J.l-3 ) 
ni t ch - adunoea to po a it'ion 3 ,  the (L-1 ) relay releases , 
clo sing the tundamental ci rcuit as traced in para.graph 7.3 .  
Bela.ya { L ) ,  lL-1 ) ,  (L-! ) ,  ( P ) , (P-1 ) and ( P- a )  reoperate ae 
explained fo r dist rict bruah aeleQt icn . The pulaea are 
cClmted •• before , except that the bat t e17 . and ground tor the 

' .pul ae and cotmt ing rela7a are suppl ied .o•er leada 6 and 10 in 
41atrict group ael ect ion o  Sill ce di strict group 8 i s  requi red 
bJ' the regi ster aet t ing, 9 pul aea will be required b7 the 
1ende ro the operat ing c i rcuit tor the ( D ) rel�y is through 
a . cam et the dl a�ri ct group register awi tell, lead a ,  break 
oantact .Qf counting rela7 ( 9 ) ,  m&lce contact s of all other 
operated count ing rela�1 to ground on cam ( 0-20 ) o The oper­
ation Of th• ( D ) relay &d..:nces the ( R-20 ) awi t oh  to po 1 1-
t1on a ,  releasing the pul se and counting relay• and the {D ) 
rela7 .  Th• ( R-3 ) awit oh now a�Yanoea to pos i t i on 4. Cir­
cuit i . . bat teey ,  winding ( R-:3 ) magn.e' , csm ( B-3 ) , lead 8 ,  cam 
(ll-,20 ) ,  ( SN•l ) relSl' ope rated, { MG )  rel81' normal. , cam ( W-4 ) ,  
to. �oed on the; break contact ot the ( D )  rel 7 • 

· 7 .SOft 

fhe tuJlciNnental cirou1t : for .· offioe ••l.eot 1on is t·rececl 
from ba.� t•%7 , . winQ.ing of th• ( L )  relq ,  ( 10-2 ) and { L-1 ) re­
la7e normal , (.A.V)  �. { CK)  

·
relq normal , cam (:s .. 3·} ,  cam 

( S-20 ) ,  cam ( '- 24: ) , ( CI )  rell!T operated, aster and sender 
e:wit che a ,  lead ( ft )  j Winding Of aoder atepping, OTerflOW 
.ind ( !G ) relays , lead ( FR ) •  ma ater and sender nit ches , ( CI ) · 
rela7 ,  oam { 11-24 } ,  1:8-il res1 8tanoe ( aanming the oompen1atmg 

, 

Diatriot GrouR 

a 
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-rn istance swi t ch in po S i t i on ? } , cam ( J-23 ) ,  ( P-20 ) ,  to 
ground on cam (0-20 ) .  The { TG )  rela7 in the sender oper­
a.tea advancing the sender to the po sit ion for offi ce 
brush select ion bw.t the { 1 ) relay in the teat ci rcuit 
do.ea not operate o When the hndam�tal circuit aga in 
clo aea • the {TG ) relay and re.1 i1ta:nce are sho rt-o1r-
cu1 ted., lowering the re a il ta:nce in .aerie• wi th th• u . ·) 
relay 8utfi c1entl1 to al low i t  to operat e o  !he �..tt1ce 
Hlect iona are cheok.ed in the aame manner as the di.a­
tri ot Hl eot ione o The circuit ia 10 arnnged that 300 
omaa of the compenan t in.g r slate.nee is ahort - c iro·a.ited 
through cam ( X-20 ) ,  during otf ice group , incoming group 
and final tens select ion . fo r the purp·o.ae of reproducing 
al 1ghtl7 grea t er 'fti.riat iona 1n the tranlc loop1 than en­
CO'tllltered b7 the .sender when· in uae o 

7 . 305 

Fo r thi a part i cular t e s t • office select ion.s are 
akipped.. !he ( D ) rela7 . opente1 to ground on o f:ti ee 
brush cam ( I-8 ) ,  and advances the { R-20 ) swit ch i�edi­
atel7 to poa i. t i on 5. In po s it ion 5, ground on cam ( B:-4 ) 
adva.ncea the { R-20 ) swit ch to po si t ion 6 .  'lhe ( R-3 ) 
swi t ch sdvanc.e s from po s i t ion 3 to po sit ion 5 from 
ground on cam ( 0-20 ) ,  and to pos ition 5 for " Incoming 
Test •• through oontaet ( B } o f  the 149-K interrupter . !he 
( L ) rela7 rel eases e.s soetn e..s the ( R-3 ) swit ch starts 
advancing. \Yhll e the ( R-20 } and ( R-� ) swit che s are ad­
TAncing through tl1e off'1. ce po sit ion s on a skip o ff i ce 
te s t ,  the ( L -l ) relay i S  hel d operated through cam ( X-3 ) ,  
lead l ,  t o  ground. on o ff i ce bnsh cam { I-8 } . . The tunda­
mental ci rcuit i s  thua hel d  o:pen, prevent ing the l L )  re­
lay from operat ing unt i l  the ( R-3 } snd ( R-20 ) swi t ches 
are 1n _ the i z  proper po a i t ions o 

7 . 306 Trunk u.uard 

the ·�dameutal c ircu i t  i s  clo sed and. t he sender 
( TG ) rele.y 18 tested for non-ope rate .  Lead ( PR) is con­

ne cted to ground on cam ( U-20 ) , and l ead ( PT )  ia con­
nected through cam. ( N-3 } ,  _ to bat te17 -through two 40-P 

- res iste.nces ( 1 2400 ohms ) .  Thia repre sents . the moat 
severe �on-operat e condi t ion o r  the sender ( TG )  relay o  

502!76 
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The ( R-3 ) swit ch remains in po s i t ion 6· fot::, a perio·d ot from 
1 to 2 se conds after which i t  advance s tO p(>si t ien 1·. under 
cont rol of the 149-:K inte:rrupter o The· .( A ) .· cam adftn.a.e a it 

· to po s i t ion . 9 .  In po s i� i.ons 7 and 8 the ( T'rG ) relay.· i• con­
:n.eete� in the tmidamentel - :ci rcu.i t . 1:n plaee> of the t1r0, 40-P 
resi stanc.�s o If the ( TG ) relay in th� sender operate.1 while 

. the te.et c i rcui t  11 .  in po s i t ion · o ,  the ( TTG ) · relay now- oper­
. ate & , ·  light i�g t-.e ( TTG ) lamp and ope.rat1n.g ·the ( CK) rela70 
· Th.e . t CK ) rela.y eper$.t.ed, l o cks to gr'.ound opening the tunda­
mentai circu1 � •nd·._ thus . prevenUng the. op'er&·t ion of the (L ) 
relay . · �is blocks the tes t ci rcuit . When . sufficient time 
hc.'1.s elapsed the t itite· alarm gi vos an aud.i'ble a:nd vi s_�sl a 1� 
nal . If the { TG ) relay in the sender ht,i ·s '_:n·o.t op·erated, the 
{ 'l'TG )  relay doe s  not operat e ,  due t.o  the high resists.nee in 
t'he- sender .ci rcuit . When ( R-3}: swlt oh. reaches poait ion 
9 .  batte17 , throu.gh the winding o f  the ( t ) !relay i s  oonnecte.ci 
�Q the fund!lzne11tal c i rcuit operat ing sender ·t TG ) relay but 

. no t tha ( L ) - reiay in t,he te st ci rcui t . · 'i:ih.e· · �ender 1 s  ad-
- · . vsnced lowering· the re sis 'ta.nee in: sari e s  wf'th the (L ) rela7. 

i '  ·�us �ng i t  t'o _ operateo  

7 .. 307 

Incoming b rush sel ect ion is ohecked -�n a .mann.e r  similar 
to· that of d i l trict s el ect ions . The fUn.darnental ci1·cuit 
for the . incoming . s elect ions ia the ss.me ·-�a::j ·-'de s c ribed tor ot­
fi ce sel ecUon .,:r_cept that 600 ohma. compe�sa-hng re s i s tance 
is inoludOd inatead Qf 300 .  oh.ma o $incie <�1for · �hi s  call , the 
( TH) switch is · aet · in P.Oei t ion 6 o'r -14 , 4 -i!XIPulaes were 

. aent t o ·  tJ:_le .a ender , · a.nd incoming brush 2 Eie'.le'oted under con­
trol of  the : sender t.ra.nslator·; :therefore v three pul se • are 

" r•quired to" ·a:a t i sfy the send.er_� - · When '.the (.L f 8lld (L- 2 } re.-
. .' . lsys , reles.ee ,  the ( J) )  relay ope re. t e e  to -ground on cam { 0-20} •. 

_ . . The. pperaUon of the. ( D )  , reJ.a7 advnncea · t:rui nitch 
_ . ·'. ·, . , . to poa1 .. Uon. 7! o ., : The ( DJ relay rel ease s w�en' · the ( R-20 ) 

- , · ' . , .,_1t �h paa·ae.J p9ait ion 6 1 /4'o The { fl-! V swit �h i s  a dvanc·ed · · 
.. to poa l  t ion 10 ; throug11 .-cam ( 1-S h over; l eaa: ·a·, cam {N-20 ) . 

.. . {' Sll-l ) . �lay .. op" rat ed, · ( lfG.} · relay- normal , o8m · ( W-4 ) , to 
· . �- .; _ ground on . the br�a\k· contact · ·. of · the . ( D )  - relaJ' � "> 

.• ; , � .��& . aru.h ' . 

•. 1 _• I • • • • :'. .,. � • ••· f, •, 
·� • s , ;., • I  -_ · In coming group : .o � " 'flrlel . "t;�ah 3 ,  8.nd t 1nal te.na O ar• 

'. · check8�. · -in the same -.nne.r , the ( R-�_Q l &,1f1 fch. "be1ng ad'ftUlced 
. ' . ·  

_) 
,\•,j't 

/_) 

Incoming .B,ru•.!! 

. , ~ 

_/ , 

.. ,. 

' .. 
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bJ' the ope ra.t i  on o f  the ( D )  relay . the op.eJS.t1n:g •C'l'J'C'Ui t 
ot whi ch pauea thro\lgh the regi st er swit-eh :f'.o:r ea ch  .s e­
lec t ion in tum., break con tact o f  the !i r:a't unope:re.ted 
coet ing relay ,  and make contacts o f  the ,op.erate:d ,colmt­
ing rela71. . I t  � o t  the •el ect ions doe11 :n,o·t tCheelt, 
the t e s t  1 8  blocked, since the operat ing :c.ircui t �o·r ·the 
( D )  relay· 

will no t b e  clo sed .  The blo ok1-.ng -:o:f 'the l(:R-20 ) 
n1t ch l ight• a prc gre aa and. match lamp ae •lNe.� ·.de­
scribed and the ope1"8.t 10J1 ot  the ( PL )  key l:ighta ·the :l&l!lP 
showing the n11mbe r o t  pul aea required to . &a'tl•.!7 -t.h.-e 
1e11 der ., 

7.309 Final Stat i ons Sel eot iona 

W ith the ( R-24 ) S"'1 tch in po a i  t ion 17 ,  ·the :tundamen­
tal ci rcuit 18 olo sed, and final uni t s ,  stat ion hundr.ede, 

· tena and uni t s  ael e ot ions are checked as alreaqv 
acribe d o  When stat ion uni t s  aele ct ion has b·een ·eheckecl 
the ( D )  rel ar  adn.nee a the ( R-20 ) aw1 t ch  to ·po.•1 t:ion 14, 
when ground on cam .  ( P-20 ) advances the ( R-3 ) llf"lit«3h t o  
po sit ion l? o 

,7 . 31 Select ion 

When the incoming selector aovancea to 1 t a  'trunk 
clo sure poa 1 t 1 on ,  aft er the final select ion hae ·lbeen 
made , bat t e17 and ground are appl i ed to the t ip :an·d. ring 
ot the tund.amental c ircui t in a reYersed di rect ion , wi th 
respect to regular select ions , operat ing the overfl.ow 
reley ln the s ender and advancing the sender for ·talking 
select ion .  The tea t  circu i t s imula te s thi a by connect­
ing .battery thru the winding ot the ( 1 ) relay to lead 
( FR )  1natead .o f  l ead ( FT } . The ( L )  relay opera.tea ad­
v·anoing the ( B-3 ) awi t ch  to pos it ion 16 0 The fundamen­
tal circuit 1• opened and the ( L ) relay releaae4 a a the 

· awit ch leaTes po s it i on 1 7 .  When the advance rela1 in 
the sender haa operated ,  l ead ( SC ) l a  opened in the 
sender , rel easing the { SH ) rela7 whi ch in turn rel ease• 
the ( SN- 1 ) relay , and the { R-20 ) switch adYancee to po­
al t ion 15. Ground on cam ( Q-20 ) ,  through came ( L-3 ) and 
( C-24 } advances the ( R-24 ) 1Wit ch to posit ion 18 . In 
poai tion 18 , the ( T ) and ( R )  leada are opened, releasing 
the •ender ( L )  re la7 , and the ( SC )  lead is. opened .  For 
talking sel ect ion , the tundamental circuit 1• oloae4 

602376· 
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through t.he, . wind\SJJ:g ot the· (L- l rel� aa� fo�r' otur. ·a., 
to grotm« 1!t th• aend'e:r ci\.reuii:. �· (!.tl · relq· tu!Ic:ttona. &a 
on the otbltr. •lactJea. to:. s.en<l an.Q oo�t, impti.sec. lm:;tll. the1 
MDder i_g; a&.t.1a'!te4'11 Dd tJler.t; r•l.•&••• �6· . ;rele&:l'.81 Of' the 
(L}  re.lq n.leaaea1 th• fL.-·Zl rel&J7o . . . tf �a1ldng- sele·ct.bm. 

· <lh•*•• the: (�20-l ·.Wit-ch· l a  adnrHi·ed tJ.o poa,.1..t.l.on l.6 the 
opera ti.on ot tha: nn reia11·� !be: . r:o·,J relay ope.rate•: t·hrough. 
camai· ( C'�20 )': -4. (. P..30. )' ,. cam f�4 i .. 1.ead 51, cam· Hi-51 {:.Mt in· 
po,e.i t ioa t.l;,  lead i. l>reak a.ontact ',e-f' counting rel8".' 2,, { two' 
pulaea bebig r•-tiuirect to" s&t.:hi.ty· tll..e· send.er· �a-r.· tal k.:1?11: ••­
l•c,U�cm:. aa . .' 'cle:termined by the- po,alt·H>n o·:t'' t�e · talking: ••I.ec­
t ioa n.itca f. , make co-ntact a£ the .. c01m-t.1n·g . .  nlay:s· l l. f and 
(()}. ,  oam t•S, f •· lea:d g. to·· gr0:uno.'. t:h-rougb cam:. t 0;-20· ) ., 

. . :; 

A.a. tbe ( R-20 } .  aw.itch. ellten pos.i�icn. l &:,. ( R--3-) a:..rlt ch a.d­
vsnce a. to podt ion l'� . Circuit:,. groud on eam1 tQ-:-20-)1 ,  ca.mi ( ll-24 ) , 
ce;m · fB-3 f to bat·tery t·h:ru th9 ( R:-3 ) �giie.t:.,·. · Whell the: ( R-3 ) awitch 
reaches.. po·sit ion l ,. groimd en· CUJ·· ( �·3 )  op.eiiatea· th• (:Tl.} relaj' 
wliic.b. advano-e·a t.he · ('R.;.20 l: awit.c.b. to. , po dtion 1 7, With. the { R-.20 ) 
aw1t'ch. fn positi on l.7 , the ( R:-1 l •1t .. ch e.dvance1.  t o  poa·1t1on 3" 
Cirallf t': ground9. · caa (.�.:.20 J ., lead. 5,  mak• cont�ot O:f the. (.JR: ) 
-ir.e;:r,. lead· 7 ,. { C!f); relay o.pe··rat-n,. ma.pe.t t.o · ba.tt•,r:r ·  Th• 
( OH J' relay rel•ao•�� aa t:ha (R·  .. l l Pit.Ch :t.e•11.�G· poa�:t·iou 2· op.r­
a.Ung· the fRI ) .  r•\l• • · Ctrcuit:s ,· 'bat.t•�:fi·, tRI(.r•l��·· · osm· (.U;..l )" , 

.. ( �B). re'l• �mill . leai 7·,, make centa .. ct of' · Ut:•  .('.JD. ki:e:z., lead. 5·., 
· ·cui · { Q.�20 )' to gromtdo· . T)le di•ti:ri.d: b·ruah and. grG\\p·,. o:tt1.ce b-nah 

and. gteUP'• and: two, C\ade· . let·ter. awit,ohes, are'. ae·t a.a. de• 
. acr.ibed in pa:rllg,nph "f o;l, . und.:r· OC ' t.he· CrOH· . OQlUlU,t iona 

to the route cont-?"Ol swi.tich. ( R-·l: l �  · A• .. eh. :re.pater nit oh·. ia ••t � 
th&. railay,, · a ssociat·ea. w.1 .t� ·  1 t .·opera.tea· f'rom. ba:t:.�'ery on the man con­
tact of' · t;he { RI). roelq·,. to grolUld Q!l'., aSm81 O!" t'i19 {R�l. )  dit Che. 
When e,1 1 the rela7a are: op•:r&ted'11 t-he: n.ume-rioal ni,tch ( R-·2 ) a·d­
ft!1eee to· po d tion. 3.  : Clrcun:::. batt e117,. fB-·2 ) magnet , { NC.} r•l&J" 
operat ed, me:ke. contact a of r•gia·ter .:rela7s , · ( DB f ope;rated. to 
groundo J\a the awi t ch leaves. pO'ai t1on 2·., t·he {.,lVir}. relay Delea······ . 
ope.'rat ing the,· Ui'I )  relay, to· gro'Qnd a.v. the make. oont.ae� ot tho .. 
( DB'). relay .  'r"'n.e. adT&nce· of the ( R�2 ) &'Wi t ch.. set s· ' the- nixmerical . 
regi 8ter .Wi t ehe·a , class., oom:penaat'ing, r•s iw�.ence_,and .�.alki�g as­
lecUon switches . in po s.ltiona-. cont·r01�··d. by numeri etl alfi tcho . 

. ..ls ea.eh swi t ch  fa  se·t., 1.ts: a:stloc.ia·ted. r&lay ope from· bat.terr 
on the rr.lS.ke. c.ontac·t ot reJ.ay {lll )  «<· t.o. gro't1lld fJ!l' the· esms- of the· 
{ll-·2 )  SW i t  eh• 
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7 .o41 Sender :Restored ·to Normal 

When ,all regiate:r swit·ches are set , · the ( T )  relay t>per­
at.e S ·o < arcnit : 2000 obm w:1nd1ng () .f ( T )  rela7 ,  cam { P-26 J ,  
make co.nta·ct 0£ ·the (MT ') key, . lead 6 ,  cam ( v-20 } ,  l ead 4, 
co.n:tEtcts o� the llumerieal register ·cams ,  se t for the · 
numb·er '968'9 ,. l-ead '72, cams :( S-,2 } and ( R-2 ) ,  ( CD ) ,  { '!S ) ,  and 
( ·CR} .rel�y ope;ra.ted, make co.n.tact cf the ( MT )  key , lead 5 , 
t-0 grcu?!d ·Oll ,cam { .Q-2.0 ) ..  The {T j relay ope rated., operat e• 
the '{ T-l ;J .rela,7.. 'The lT-.l .) relay operated; ( a ) disconnect• 
.groun'd !.-mm the ( 'TS�1 lead., thua allowing the aender to re­
'tu-:m �o ·.norm8.l , .and relea.aing the l !'-t � relay' ( b )  advances 
the f1?�.20 } switch to posit ion le i Circui t c ba tte17 , {IF20 ) 
magnet., cam {.B-:20 ) ,. ·iead 3. oam { T-25 ) • ( T-1 ) relay oper-
·ated., ( iS )  :rela7 .no:rma.l to gromtdJ ( c l  connect s 'batter; 
thro�-gh 17 \f 5'00 ghm ·•inalng o� the :{ ·� l  relay tQ lead t TST ) , ·holding the ·{ T-) relay o,pe:ra·ted until the ·:sendel' .is .r.es to rad 
to :n,o:r.:nal • Gnnmd throa.gh .so rohma 1.s connected to lead 
( 'TS� ) by the ·sender to :ncl·d the t,e.rminal ·busy- until al l the 
aend,er :r.egi,s't•r ni tcbe,e .haw :raaet. '!he ground is then 
·remo·v-ful. ·The ( 'r-21 :relay :rel.ease:d,, ·rel eaaea the ( Jr.D )  and 
:{ CI ) ·relaJ"s.. 'When ·the senC.r �·tum:s tt> 11o:rmal .. gr.ound" 1 a 
Temo·v1.ed from l.ead U!Sf ) :r.elea.•in,g the ( 'Ti  and :(T-1 J relaye , 
e.nd re·Qpe:rs.tlng tne 12-2.�) , {il:) :and · ( C:I } :rel:e:y.s e s  previ·­
oul;y des�-rlb:&d f'�:r t·he . fl:rat tes·t,,, When ·the ;( ·R-20 ) awi t oh 
:reaches _po a it ·lon :l'.8 .• the lB-24] :n,l't·ch retun.a to normal in 
:a •Ci.rcult ·tnnugh cam i( '.0-24 ) ,  :1(ead .1(0., t;o gr.cm.i1d. o:n cem 

. ;( Q..,!O] -� '!he "(DY:} and t ll'J :r.eliay:s :re•pe:ra'te :aa _previously 
des,c?lbed -ln po.aiti.cn l o:l 'the f1.R-24) -ni:t,eho 'When tb.e ( B ) 
.con�t&ot o:f the l.�t.errapt.er maate,a .• pound thra� the int er­
:rupt•:r oonte.tC't;1 m&lte iocnti.a·:ot ot the UlO :r.e:iv to cam 
.( .B-:24:) .adun.cea the ;{:ft-,Mj ;nl�teh to _pG;a.it l;on 2 .  Th• 
:(R-20 J switieb ls 3'o.n.ne&d i'.TDm _;ros:!:U.10n 1.:8 to po s i t ion l b7 
gr.mmid .on '.CBm t'L·-:24 :} .o '!'he fR.-2'.5j a:it(oh rema ins in poe i­
'tlo.11. 4,.., .. &e .c'i_r,cul� :is nos :Ne·Q ::f,or the next t e s t  
·Hlrtachanieal .D.ir,e,c't·",o 

'Th:b te:e;t 1• slmile.r t-o t.h.e ;»ec.ban1ieaJ. a:a:s t:eat , except that the 
;alia'tlozts ·�ul,s:e:a .a re .Ginit·ted. 

___ .Pa,ge;a. 
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For thi s  teat , tht pulse a for priming the ·••Jlar .. a" eent with 

the ... ximum res i ate.noe . l ine . condition; tw� 18-AO rea 1at1nne• are 

connected in the oircui t an4 the a�bscrib•rs :a�a are eonucte4 1n 
parallel to ground. No :Pul sea for a .10 , 000 . �1gi t are sent .' the 
{ 1'-2' ) nit ch being ad.n.nced. ' troa posit ion t to · posit ion 5 innedi­
atel7 11  C1rc·t1'. t  1 ( R-24 ) magnet . cu ( D-24 ) , -''1·ead 3.,: to ' ground on 
cam ( X-4 ) • .  lo pul aea are 1ent tor s tat ions ·regiatnt ion, the 
( R-24 ) · awit eh be ing adftnced from poa 1 t 1on g to 1 2· Umrtedia.tel� over 
the aame o i rouit . With . �he abo ve except'iona ,  ' the 'are eent 
into the sende� in · the aame m&.JU:lar as to·r the nrat ,teato 

- . ; . 
8 .  2 the 

The sender i a  cheolced ·1n the ·same manner aa in the fi re't teat 
exo•i>t that the atat ions sel eot iona · are ekippedo . In po sition 14 ot 
the l R--3 )  Pi tch a ci rcuit . i s clo sed adfttlcing the ( ·R-Z ) swi t�h di­
rectly to po al t 1 011 17 o Oiroui t s  { R-3 ) magnet , cam · ('.B-3 ) ,  lead ll , 
cam { P-20 ) to greiund . In po s i t ion 11  of the ( R-20 ) ... i t ch . the ( D )  
relay operates to ground · through ( I-4 ) , aciYanclng the ' ( ll.-20 ) m t �  

. to .pos i t ion 14� · 
· 

8 . 3  The Swi tches 

.If the aender ·d.oe:s not fail at e.ny poin t ,  a.nd w�en the ae­

leet ion s are compl ete; the { R�l J and (R-2 ) sw1tc:bert advances on• 
poaitien . The regi etor awit ches are re aet , &nd the , eender restored 
t� normal as ttlree.t\r ·deecribed. 'l!he ci rcui t 1• then · rea� for the 
n•xt t eat � · 

The purpose of thb teat i s  to  check the op ration of the sender 
when ;an incoming selector goes to overtlow .  For thi & . teat , .the .numer­
i cal  code. di strict and ot�i ce registers remain · in the poa i  t'ion last 
us.ed.- �hei :max1rirmn l ine · condit ion 1 s  'Uaed� ' The ( L'S } �ela7 operates over 
1884 �2.  (HS ) and (LS 1 u,ra l ead · 3 , . to "ground on cam {T-1 ) .  !he opera­
tion ot t�e {LS )  rela.7 trans fora the pulain·g· oi'roui t trora th:e high epeecl 
to the· low apeed p·ul se i11t errupter to produce the mo•t aevere · alow pul •• 
cattdi t.1011. The :ta st : and slow pul sea a re ;obta:ine<i · 'b1' . hating one ni tch 
pared to _nTolv.e twice aa raat aa " the .other. · · !he (ll-4 )' ·swi tch is set 
in poai tioit 3' opening the oircui.t ot the . ( mr�li , and ( Clf-3}  relay's at � . �  . . ' . " : "  . . :\ . · .. ' 

, . ... � :. 

23, l9U 
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' ' 
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ca.m ( L-4 ) o The release of the ( CN-l ) rela.7 cause s the prel iminaey 
coin teat to be omit ted� 

9 o l  The 

The· inrpul ae e a·re sent to prime the s ende r ,  as fo r a. mechan­
ical direct call . Pos it ions 4,  9 ,  10 , and 11 , of the ( R-24 ) 
swit ch are passed" aince a l0 , 000 digit , and stat ions digi t s  are 
no t requlred9 the ( R-24 ) switch be ing adve.need through the se po­
sitions b7 gro·und on cam ( K-4 ) o  _ With the { R-24 ) swit ch in po s i­
tion 12,  the { CH )  rela7 operate• to ground on cam { I-3 ) ,  locks 
to cam { 5-1 .) and opera tea the l NC )  relay., Ground on the make 
conta.ct ot '.the (lfC )  relay advances the ( R-24 ) switch to po s i t ion 
1 3 ,  the (A ) cam advencing i t  to po s i t i on 14 . { See paragraph 
7 . 23 ) .  Ground on the break contact ot the ( CN-1 ) re lay ,  ad­
vances the ( R-24 ) switch to po sit ion 1 7 . 

9 . 2  'l'h• 

The select ions are checke d aa  in the case of full mechan­
ical · ca.Us unt il incoming group sel ect ion he.a been checked. The 
( R-20 J  nit ch be ing in po s iti on 7 ,  the ( D )  relay operate.a . •4• . 
vancing the ( R-20 ) sw i t ch to posit ion e .  In posi t i on 7 1 /2 to 
13, ground from cam ( I-4 ) , cam { C-20 ) ,  holds the ( D )  rel� oper­
ated , ad•ancing the ( R-20 ) switch to po s i t ion 14 . In position 
14, the ( D ) relay rel eases . The ( R-3 ) swi t ch la advanced from 
po si t ion 10 to posit ion 17 , b7 ground on cmn ( P-20 ) . Ground on 
cam ( M-4 ) advan cea the ( R-3 )  awi·tch to position is.. A. the {R-3 ) 
swi t ch passe s through po a i t ion l?. batt:e17 and ground are .re­
versed over the fundamen tsl circuit as deac·ribed in pa:rag:ra_ph 
7 . 311 . The revereal ot batte� opera tes the o-..ertiow :rel� in 
the sender which advances for talki11.g 6elect ion ., 1fbi;s r.ep:roweea 
the condi t ion in the aender when a:n lncomtn:g sel ector <BO• to 
oTertl owo The aeiuler should. -now :res'to.re the di st rict and or.fi:ee 
circui ta to normal and tho ret·urn to zo.rmal 1 t ael to lPGe 
pulsea a re  required by' tbe sender to a"d:Ya.nce the di s't:rio·t · �() ·the 
laat talking poai·t ion. 1'ram 'Whi.Qh it ia ·rel&£ sed. as a:ft.er 4·becm­
neot1ono · !he adance o.� tbe a:ender ;ci:rcui t a fter the (tOFL] rel�y 
operate• opena l•d { SC ) .. releas ing ·the { SN )  and l SN-1 ) :r.el:B;y.a,. 
which in turn aoune<e.a the ( R-20 ) nit,ch to po s i t i on .i:5.o '-Cil.r­
cui t :  batte17 fR•m J magnet , cam (B-20 ) ,  ( SN-1 ) and ( MGJ Ml'$p 
normal .  C8lll ( W--4 ) to groed on the break contact o f  the U:n .r.e­
la7 o 'falking •election i s  then cheokedo The talking .aeJ..e13;t:1.on 
awitch 3Mat be aet in po sit ion tor the maximum number of _pul'sea 

December 23. 
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· 192'-
�Bepladi11g all preT1o� 
1aauea� · 

tor thi a te at , aa thi a number will be· required b7 the aender. Th• 
(�-20 ) swit ch 11  advanced to pos i t i on 16 b7 the operation ot ·the 
( D )  relay,  i f  the L�pUl aea tor talking •el ect lon · cheok. Sb.oul4 
the o verflew relay in the · sender ta il to op•rate. the sender will 
not a.dve.nee and . rel ease the { SI )  rela :n thue· the ( R-20 ) aw1. t'* 11 

. blocked in pos it ion 14 , .and When a auftl cient length ot time ha• 
elapaed .. an alarm wil l  be giYen. 

9 . 3  The �i t chea 
. : . 

When the ( R-2o ) awit eh reacb.•1 po sit 1on . l7 � · ground on cam 
{ Q-20 ) through the ·me.lee co�te.ct ot the ( CH·) relay •dva.nces th• 
t B-1 ) nit ch .. to · posit l,on 5 .  ·.A.a ·the .. nitch leaves poli. t ion 4,  the 
{ CH) rel e.1 rel eaae e . The relea.se o f  · the ( CB)  relay . seta the res--
1eter awl tehes for tea.t ing ce.lla .  to.  the .zero operator. · : When th• 
regi sters a re aet , ground through the make contact o f  the { NO }  re-
lay .  fidTances , tlie ('B-2 r .. � tch to. poai tl�n S o  . 

10 � POUR!Ft 

Thi a  test io  for the purpose of checking the gper8.t ton of the 
sender on a oal·l to . •· special "A" . ope to r.  �or thi s t·eat , the cl&ea 
switch ( ll-4 J .  is' set. in. po sit i.on 5 and the ( CD& )  m t ch in po s i t' ion 1 1  
but the ( C� )  and numerical �egiatera remain 1n the po si t ion last 
uaedo The ( CR )  a�d (TS ) regi sters for thi a teat  are cross connected 
ao as to produce eonditicna in the seD.der equivalent to tho ae obta1ne4 ·· 
b7 die.l ing s.e ro in r.egieter ·servi oe o The set tinga ot the ( DB ) ,  { DG )  • 
{ OB )  and { OG )  ewit&hea are eontroll ei by that one o f  the ( OL- }  rela1 
whi eh i s  operated• The 1na:x111rum l ine is uaecl, and the �ow ep.eed inter­
rupter, the { LS }  relay be ing held operated wi th the ( R-l ) awit ch in 
poaltiou 6 0 . · 

10 . 1  

!he pr.1n11ng ot the · lender requires only one aet o t  ten 
pul ae s w.bich are set in posit ion . 2 of  the ( R-.24 ) sw!t oh. Wi'th 
the ( R-U) nitch in po ait ioD. S,  ground on cem ( J-4 } . adnnce1 
the { R-24 ) : �itch .to :po e it ion 1 2 .  When the { R-3 1 awit ch 1• in. 
poai tion 2.  the ( OH )  relq· operates , .operat ing the {JfC )  . . . rela7 

. whi ch  1n tu1� ad•ncea the· . ( R-24 ) aw1t ch. · !b.e latter ·•topa 1n 
pos ition l 7 .  . · . _ 

· . .. 1 •  • 
. . . . � -' 

'> . · l 

, . . 

64 Page1, 
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Replacing all . previ ous 
i 

. l0 o 2  The Sender · 

The di stri c t  e.nd office select ions, are checked. a s  on the 
previous te a t a G The { R-20 ) 1wi t ch reaches po s i t ion 6 end 
the ( R-3 ) swit ch reaches posi t ion 6 0  I f  the sender ha s  func­
tioned properly , the ( SC )  l ead is now open due to the opera­
tion o f  t·he ( ADV }  relay in the eendero '!hi s rel eases the 
( SN )  and ( 5!1-1 } rele.ys advancing the ( R-20 ) awi. t ch to po s i­
t ion 8 0  In posit.ion a ,  the ( D )  relay operates to ground on 
cam ( I-4 ) o  The { R-20 ) swi t ch adv�mces to po s i t ion 1 4  and im­
mediately to pos it ion 15.  W i th the ( R-20 ) swi t ch in pos i t ion 
14 , the ( D )  relay releases snd ground on os.m {P-20 ) advances 
the ( R-3 ) ni t ch trom posit ion 6 to po·aition 1 7 .  The . (L-1 ) 

..., relay ,  operated in pos it ion 5 ot the ( R-3 ) swi tch, l ocks to 
· ground on CMl ( Ii-4 ) , holding the fundamental ci rcuit open un-
t il the ( R-3 ) swi t ch is in po s i t ion 17 , •when the { L-l } relay 

.releases . Ground on cam ( 11-4) , advancee the ( R-3 J awi t ch to 
po a i  t ion 18. Talkir1g sel e ct ion takes place end 1:f'  1 t 
check& , the operat ion of the c ircui t i s  aa already described. 
If the sender .fe:ils  to take the prope r set t ing from the co de 

·dial ed , i t  will not adw..n ce and release the ( SW )  relay ,  and 
the ( R-20 ) swi tch ·will  be blocked in po s i '6.Qn 6 .  

10 . 3  The &'wit. Ches 

Jlhen the ( R-20 ) swi t ch reaches pos i t ion 17 , ground on cam 
{ Q-20 ) ,  advances the ( R-1 ) swi t ch to po s i t ion 6 .  In pos i t ion 
6 ,  the ( CH )  relay releases stopping the { R-1 ) swi t ch in pos i­
t ion 6.  The separate sett ings o f  the { R-l. } switch for the 
two classes of senders on call s  to the two digit opera tor , i e  
made to  provicle fo r ca s e s  where coin a.nd non-co in senders 
make different di st�i ct end office sel ect ions for call a  to 
toll and long diatance operators . 

llo FI?rH - OPEP.A.TOR - TWO DI GIT -

The purpose of' this te st is to cbeolc the operation o f  the 
sender aa it f"Unctions on cells  to the toll or spec ial ope rator. 
For thia teat • two digits are dialed, setting the two code regia­
tera 'i.D the ae.dero The register swi tches are therefore eet tor 
sendin:g two seta .or coae impulaea , but the numerical regi ster• re­
!H.ln in the posit ion laet uaedo The diatriot and o tfioe register 
Sfli tches are aet :tor · the proper code and the ( R--' ) awi tch is  set in 
_position 6. �he (LS ) rela1 1• held operated in pos it ion 6 ot the 

December 23 1 
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Be.Placing ·. all ·pre71ou• · 

· 

( B-1 )  awiteh; hence th� low speed pul se 1nternzl>ter i a  used , · ;and the 
clo sures on oama { C-l J and ( D-1 ) give a JllUimum line cond1,tion . The 
{ Cll-·l ) rela� r� ina unopera ted and ;_ the prel iminru7 co in . te1t is omit­
tedo The priming of the sender and the eheck1ng pro-cee·da _as · al read7 
deacr1bfld -.sith the f'oll o:wing ·exoept ion • . When the ( R-24 )  sw1t oh aQ.­
Y&nces ·:· to pos it ;on 4 .· a£.ter the sendirtg . of pul oes· tor . code· B .  ' ground on 
CUl . ( ,l-4 ) t Bd'9$!loes . the ( R-24 ) Swi·t·ob to . posit 1oll ·12,  thN sending OUlJ 
two sets of pul ees. · . '?he test le  · compl.et•d as · deseribetf ·in paragraph 
10 9 and the . ( R-l } awi t cb  ia advenced to posit i on 1·. · S·inoe· a. holding 
circuit h cloaed in po eH io11 7 -' fo r  the ( CH)  relay: the (E..:l l �-it ch ad­
nmees to pos i t io11 8 and the register · aw� tcb.tte are, aet' -for' :te:aung 
call a us ing an una� a igned code • . •s the ( R-l } . swf't'ch' l ea.ve:a · poa1t 1on 6 
the . { LS ) r�.le.7 i·el ea aea o . · -. = ' ·. . . , · " .i :: 

:. _ , - .. , "· . : ·
' ' 

. . , . • - � � ..': , f '"'. . . . 
... ilD "; ··, 

·• ' , ; ' :  

·· !hi• t·es�. is �or the . .  purppae ot checking .the · operat ion · 
aende.r when . � · bl acJ&. number 18  . dialed,  or wh·en a nnrnber.\ �ia .. to 
which the calling ·•tation· h.,8 not di rect a coeaa beeauae'· ,.:it• .aeriioe is  
restric ted', .. Ho1rever,  when t·he . ••repeat ing coil in" · me thod ·()·t,:_ e.lection 
1a used , . thi·a . . test can not, be nmde . Al so when · there· · 18 code·· tor 
restricted serv i ce call s  common to all 'sendera • .  thi a ' teat oazjJno t b e  
made Q In ei ther of the above ca ses l ead ( SKCf ia conne cted to lead: 
( .1-a ) and l ead ( SKO-l ) is »  conn8cted to ( CR-B } cauSing" ·:the:';{�l l and. 
( R-2 ) swi t ches to advance to po s i t ion 9 ,  skipping thla t ea t .  £esume 
however, that the · test i s  to be made. ?ht; sender' \Ul.der nQ'tmal condi­
t ions should route these call s  to a ape cial op·e:rator•, -ror· _tb:ia teat , 
the ( R-4 ) switch i s  set in posit i on .7 and · t·he numeitfeal· r.rg�at'er 
ni t chea aet for number o-o-O-O o  '?he · high ' speed· pul se 1• 
uaed ai;id a �imtan l ine . · '!hQ pul•ea are sent aa alreaq.· ·described.. 
The d i s t r i ct and . oftlce. aeleoUons . are checked. and ·the ·,c1·rcu1t · funo­
t iona as deacr1b8d · in para�pha ·"1 . 303 -and 7�304. !he ( Jt-2 ) 
8Wi tche 1. are ad.v.anc.d . . On.e poai_ t fon And · t�e; Swi�·Ch91 re:ae't o .�."' 

SST . ..  WIPE om . 
• . . 

: 
t.' ·· ""' .

f:; .. - · ' · 

'l'hia. ' teat i& _to ,�heck the � .. operatlon ot · tb.• sender- when'_ a call 1 1  

. abandoned befo.,re com9�let i�n • .  rlJl· regular aerv i oe, wbe.n th• . recelyer 
1s replaced . on . th• swi t Cb.hook . a:rter . dialing baa'· -·b�•n . comj>leted., . th• 
sender cont·lnue a to Dake all aeleouona. 80 .. that no ni t cb  • .b • .  l•tt ott­
normal . The ·co11nt 1ng rela;v·a are 41-sconneoted however, and all ·ael eo­
tiona are •de from the· _sero co·unting rela7 • . 

: '":= J 

13. 

.. ,. 
., .· 

' 

• 

1 50237'6. -
Decem.b~<'23 ~ 

1eeuea. 

/ 

... 

RESTRICTED ·SJRVIC1' ,· .. 

l" ,.: • 

ot the 
dialed 

. irite':r~pter 

~ 

(R~ll. •:net · 
. •l•.,-f·•.: 
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l3 ol The 

W)ien the ( R-l ) 8Witch adY&ncea to poai t io» 9.  the ( LS )  re­
lay operatea ,  t ransferring the pula 1ng leada of t.he control 
c1rc..-ui t  to the low speed pulse interrupter. -.Or thia teat ., 
th• maximum l ine . condit ion 1• uaed . · !he regia�•:r switche s are 
aet for ·0-0-0-0 , and oroa• couected to check all aeleo·tions 
on o .  The class ni tch { R-4 ) 11 8•t in poait ioll 8-. J. rull 
mechan1 oal code i a  uaecl. The ( .R-24 ) awit ch ad'Vancea thru po-
. ai t ion 2 and 3 as · on former �eats,  aending. pulaea for aetting 
the aend.er (.A. ) a11d ( B ) regiatero Ground 011 cam { K-4 ) cause• 
the ( ll-24 ) awit ch  to paaa po sit i on 4o In pQa ition 5, a l ea.cl 

trom cam ( K-21 ) thru cam ( S-.ft ) to cam ( J-24 )  cauaea the im- ­
pulaer to send tour single pulaea , · 1n posi t ions 3, 5, ? ,  an4 
9. . Thea• tour pul aea set the tour numeri cal registers in th• 
sender tor the number 1111 . !he ( ! )  l ead ia connected, after 
po a 1 t ion 11 ot the ( R-24 ) 8Witoh OYer leada ( M) and (N) , cam 
( U-24 ) • 27-� r-.peat ing co il , lead i .  cam l R-20 J ,  l ead• 3 ,  o.  
and I ,  cam ( '!-24. ) , to lead (: R ) . around. on cam ( X-24 ) .  winding 
ot the ( CC )  relay , l ead 13, 1 a  connected to the pul a ing cir-

· 

cuit thru cam. ( Q.-4 ) at cam ( R-20 ) o  Thi a  oi reuit doea not per­
fo rm any useful function at thi a t ime � 

l 3 r> 2  The 

The .Pul aea· are sent into the ••nder and the aelect iona 
checked aa Qn the other tea t s .  When the ( R-20 ) 8Wit ch  reaohe a 
pos i t 1 9n 5 ,  the ( T )  and ll O leads are opened at C8m ( R-20 ) ,  
rel �aaing the aendar ( L }  rela7 . The &ender then advenoes · con-

. nect1ng ground to lead ( SC ) , ope.rat ing the· ( JIG >  and ( SN )  re-
-� . . lays o The ( Sll ) rela,- operated , ope+at�• the ( SR-l ) rels� . 

'?he ('R-20, ) awi t ch adva:ncee immedia t e ly · .to poai Uoti 6 .  Cir­
oui t t. � _battery ( R-20' ) Jn&gnet , lead ( 9 ) ,  c� ,( U- 25 ) ,  lead B ,  
( KG)  relay operated, cam ( W-4 ) .  lead ( 12 ) ,  cam { X-25 ) ,  ( CN ) 
relay normal . l CA J kq • .  ( MS )  relay no�l , to .ground on cam 
( S-25 ) .  From thi s po int on, the teat i i  completed as de- · 
•=:l"i�ed. i·D pa_ragraph 13. The remainil'lg sel ect .ions a.re checked 
for l'ero . aeleot iona. in a Jl$11Jler s1Dl1lar to that deeori bed in 

·. :_, - parapph ? oZ'o .Shoul d
. 
the •_ender tail· to connect. pound to 

lead J �-C ) ,  .the c}leck c ircuit,. •Hl be 'biocked and an alarm 
. 

gl 'H�,• . .  � �· · · 

----~--------

I 
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!his te at ls tor the purpo se of �eating the i·egi.•t•r oontrQl a.witch 
in the sendero A run · mechanical code i s  used.. and ·the :rn�eri cal reg­
i s te,r.s e re  set for code numbers lll l o �e · { LS }  relay i s  held operated 
to cmn ( 11-·2 ) , co-nne-cting the low speed ,Pulse 1nt�erru1">t &r to - the pul sing 
le!\da; the · 600 ohm. res iata.11oes a re short-c.i roul ted through . cam: ( O•l J • 
and { D-l J .  thu• a im.ulating a min1m:nm · 1oop i th the l.O �·ooo ohm leak in 
pardlel wi th the pul stng cam .  The ( R-4 ) ewit.Qb · :ts set 1.n pos i t ion 9 �  
The method o !  making the t�8t h i dent i cftl wit.h that deacri�ed . under 
"Second teat - · lleohBni eal Direct w ( 8ee paragraph 8 )  except �Mt. the 
method o·t 8et t 1D g  the aender numeri_cal regietera tn tl�e . . s�nd,er is  the 
same· aa  de·aorlbed for t he wipe-out tes·t ; 13 .l. )  .• . �he opera­
t ion o.f · the ( crH )  and (RC )'  relays ·11 dTanoea the and .·( R-2 .), swit ches 
to posi t ion ll � · reset t ing the regi. ster awit ob's . fe r  the t.ea .�. ing of RC� 
call a _.  1� tt manner e imilar to that al.rea.� deecr:ibecl. :. 

. 

f.5. 1'll'l'Ii 'l!EST - RC I BELO-ti S'U.'?IONS · 
�. . . . 

. . . · '  ( . '  
. · Thi s  test . i s  tor the purpo se "o f ·  cheoktpg the ·  operatiQn ' ()'! the 

aender G:n cal l a  to manual o'fficea , · equipped " wi th r.ia)" call indicator 
tr11J'lk8. · Fo r  thh test the ·numerh�al registers are . set · ��r nwnber 
6?89-ll.· !he o ther nit che a  are ·aet to auit an RCI code.· . '.The { LS )  re-
1a1 - operate• to ground on oem ·( f-l. ) ,  conne�ting · t.h.� iow , sp�e(pul•• 
1nterra:pter to the circuit ;  !'he aho;rt aireu i t a  ·around 5qo · · �� . reeiat­
anoea are opened il4 po.alt ion 11 , thua emplo7ing a ·maxinrqrn . 1.tne -ioop in 
thil The ( :R-4 ) switch i 1 •• t in pod t��on: ).-i •· . _ · . . , . 

16. l . 

!he ·pui aee are aent. t o  p:r-ime 'the send�r aa 111 aJJJ full. ··­
ohanical teat with· tne exception that when "Bn , wiring i� .uaed. 

. a: teat Of th• M!l4er ( a )  ta madeo The. ··•rider. ( s I .  r•l•7 
operates and openi the' :c1rou1.t 1{ dial pul sea. . are 
4elqed.. - S lra1larl7 th• t'.bo��·n��- pul se a ·are , d•l•)ted unt 1l the 
( -S'!S )  -rele7 operate1 0 · !he { STS ) relat operate•. �hen o�!i� 
b:ruh baa b•en cheokeci' eel the t tt�IO ) nit � 1• 1n'po8it 1on !o 
file ( SH J rela7 locks and prepare• the oirc•ii ·tor_ &dnncing the 
( :1-24 J aw1 t oh aa deacr1 bed 111 paragi'aph · , ... 21 • . . Thia· allow• the 
aender ( S )  relq to operateo  If it do•• no t .  operate t.he trmik 
teat te:il a  aa de1orlbed 111 . ;paragftph 7 .so& .  81�ce the number 1a · 
11nder. 10 ,000 · gr0u.d on oam ( K-4 ) ,  aclvanc•• th• (Jl-.24 ). nit·ch 
througb poa1t ion 4 to ' poa1t 1o1i & a  · Politi.on• . 9 �  l� , and . 11 ot 
th• (B-2' )  ilwit cb  are cl'Q.e. io th• cloaur• ot .. the ... 

. 1: �- . . 

teat. · 

101 000 WITH 

/ 

·r•l~7 .. 
timdute?itai 

pa,aaed., .· 

(pere,~aph 
. (R..:l) 

• , •.. , . , , ~ • ' I I 

"!. • . , ~ 

• I ~•• ; • , 

' .~. , 
; · . .:. 
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'8-placi11g •ll p:NYi10U 

ci·r.cui't l:n tho:s.e po s.ltion s .  I n.  po sit ion 12,  the ( CH )  relay 
operate• t.o ground ,on cam { I-3 ) ,  op era t ing the { NO )  relay and 
a�nnc1ng t:be fR-.24') swlt ch to positioa 13 , the (A ) cam ad­
•ncillg .i t  to pos.ltio.n end �round on the ( OB-l ) relay ad­
wnctng 1t  to posit11cn r7 .  

15.! Dietrle·t .An.1d Offi ce Select ion 

Diatriet b:rueh. dist.rict ;group, office brush, and o ffice 
group aelect 1o:na are checa4 aa on a mechs.n i cal direot call o  
With the (E-20 J swit ch 'in po sit ion 6 the ( DIR. ROI ) lamp 
lights and. the :tunasment.al ti.P 1 :.s clo sed through oam { Jl-24 ) , 
cam ( 0-24 ) . whlcHng o� the {LIU :rela1 and 1 5300 obms re91at;... 
anoe. The ( !'G) · rela7 in tb• ae.nder -c 1 rcui t and the ( L!t ) re-
1•7 operate. The opention of the ( '?�(J.j :relay ad'f'B.ncee the 
aender a11d the operation 0£ the ( .LEj ·operates the ( G-l ) 
nl•1' • The { G-l } rel&J' ope.ratecl. .( a)  lo oking ground 
tor the regiater and. maater rela7a. and fbJ admnoee the ( R-3 ) 
nit ch to pos it ion 6 .  Ground on cam (11-1 ) .,  .adnncea the ( :R-3 ) · 
ait ch from position 6 to poeitlon 12. :!he (mt) .and ( DR-l ) . 

· relays operate thru cam . ( V-4 )  to ground on caa { Q-20 ) and con­
nect le&d1 from the contact• ot the {Z )  and (WI rela.7s to the 
" register and lamp rela�ao fte { G J  r•l•7 opera.tea thi-ough the 

. Jm.1.ke contact of the { DR-1 , relay, b:reak contact of ·the ( S!l )  
relq � . lead ( 8 ) came , ( W-3 )  and t T-3 J • cam {I-4 t � caq.i ( P-.20 ) 
to ground. · '!he operation o f  the ( G) relay auppliea ·the ·i.oclt­
ing ground for the regi ster and lamp relays , .end opera.tea the 
( CO ) i-elay, over lead ( 4 ) , cam ( lf-4 ) ,  to ground on cam ={P-20 ) .. 
The operat ion o f  the ( CO )  rela,- sl.mulates the ope.ration o� the 
aas ignment ke7 ·at an RC I po e 1 t io11 .  The { FT )  and. ( .FB} leads 
are connected through the make contacts ot. the ( CO ) rela7. to 
the windbag o t  the ( 9+ ) ,  ( S?l.- ) ,  and ( JLG )  rela7s . • . Batte17 and 
ground are di aconnected :from the fluldamente.l c ircui t .  releas­
ing the ( !G ) rela7 1� the sender and adTancing the sender to 
the poaitlon tor sending RCI impul ses . The .( LR). · r�lay i s  re� 
leaaed · b!f the operat_1on of the l co J rela7 . : 

1 5 . 3  RCI 

The RCI pul se s aent
'. 

out by the aender are o t  thrtte classes ; 
ba ttery 'through a low l"edatance gi ving a .. heavy negative pul se ; 
batte17 · th�ou�h ra;.,. h1g};l resistance giv.ing '- l � ght negative ' 

· pul ae / and reverse batte?"I' through a hit$ resis.�snce gi ving a 
· u gtit po�it ive pulseo · .A grotlp. o t  :tour 

·pul s e e  1 s  aent . tor 

L11eoklng 

. r· 

Registering 

14, .. 

.. 

Im~ulaea 

.re'le;7 .· 
sa..pplie,a 

• 
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Iaaue 2 ·BT . . .  

1924. 
Reple.:011'.g all' pre'f 10U8 
11sun. 

ragi aterfng ea ch digi t .  the pul se• tor the . .  ·��Uone letter being 
aent tira·t;. One o:r t1ro ptll. 1•• 111 a gro•p ot 4· n1&7 conai at o'f an 
opeD! clraii:o · 

15 • 31 . . · 
> ; ., • •  

. . mie codt s .set . up tor this test 1� .6189-JI. .For •• the 
f'irat puJ. ae i s  open �1rn1 t .  ae�ond. �• light. negative, the 
third open circuit and the fourth �•gat i••· !'he 
lamp rel�y ' ( D )  . 1e  to be operated� · · '!he op.ration 1Jl order 

· i •  aa: · tol l owa s . !he tiret pul ae . .cireuit , oauae• no 
op&r&t.ton. Tlie. light negat iv• th& tundam.ntal 
eir·91 t operat&a the · ( SI'- )  rel•r. ,lt'hich · in turn eloeea a 
ci.ro:\l1t tr.om grnmid on it.a s.rmatura. { l l.:  .:relay n.<>rmal , 
wiitd.i?lg'. of the tw·J rela7, to b&tt ey .thro� the 450 om 
win.ding ot· the. ( I )  rel•J'•. !hi• · oirouit .opttratea the {YJ 

: rel&J' ba.t do&• not ·oparate the t&f rela7., .. fte (W }  rela7 
operated.. cl.o.s.es; ... a circui t from S'l"Ound . aa 1 t a  male• con- . 

· tact.• ( DR } . re�a;r o,perat9d. ( �l } no :rmal • to 'bat te17 
thro• the winding ot' �h• . (8'1') . . ·'Jtel�, which operate•. 
The ( ft )  rele:1· opera•e,4, · 001m.ecta gro•d to the ( ST-1 ) r ... 
lq, whic� doea. aot op.rate •. : 'lte1ng ahort-c1rouitad. 
b7 grolmd. t'broup t.he -a oontact, , ot tl1• (W) rela,-. '!h• 
third pal. M :being open . circui t ,  the operating· groud tor 

. the (W}  relaw ir. . rta:on4� J.. . circuit 1� !!01' clo••d trom 
. g?"O\t!ld on the ( \f )  rela7 operated, . 190 ohm w1nd1ng ot the ' 
( z t  relay. liol·dtng _t,M (W)  relq operated. and operating · 
the { Z) relq • . ·1'he operation ot. the «• l ; nla� pertorma. no 

· u.etul fimct ion · at t.hia · ,ime . !'he la1t . J>ul•• · a heav 
neg!.tive, operate• the { 81'- )  .an4 · (14()-2.) rela7s·. fh• oper­
ati�n of' the { SW-1 ) · relq· ahor�-circui ta and releaaea the 
{ J rela7, but holds the ( Z .) · rtl•T operated. Th• operat ion 

. ot · the (XG-2 ) relay closes a . �1r.cu1� · through the ( z J  and 
· (.DR-1 ) rel&.7• operat ed, ( ·· ·!-l ) �ela7 normal , Gperat ing the 

( l>-S ) relay . '?he . ( l>-3 J relq operatetJ; ( a  J lo ck• to 
groun4 through it a · wind.inge in aeriea ,  ( b )  cloeea in part 
a o1rcu1t tor a pro.gr•••• a •tch and an ROI 

: lamp . The ot the (W ) . rela7 reriaoTe• the short- cir­
cui t troa · tl)e . w1n4blg ot the (S!-1 ) rela7,: ·allowing i t  to 

· · operate .in ae�i•• with the ( S! ) . rela7. · !be · cperat1on. of 
· the (&S!) ad {'�-1 ) ·r•i.•�•. t1wuiter1 .the. :  ••l•cUng \••d.a 

· · to· the thou•an4• lamp rel*f'•. · · . . ·. . ; . 

■ ... 

, 

• 

_ .. how •er . . 

w 

',) 

lighting 
releaae · 

. ,,. . 

-he&~ 

__ eP-.'·. -
._ , plllse ·/,ver, 

-rela,-

/ 

• 
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.Replacing all preTioua 

15.32 Thouaanda 

For thouaanda digi t  ' ·  the pul aea required are 
po s 1 t 1  ve . heaif'7 nept 1 ve ,  (open. :11(pt nege:ti ve1 ami 
lamp rel87 s lA ) and fB ) are open.tt;e4.o '!he �o ait 1ve 
pulse releaaea the tSll-.� rela7 .and. .in turn the ( z J ,re­
la,- . and o,peratea ··the 1( :SH+] :rel�7 which cl,o,.ses a cir­
cui t from :poDd., 1;5+ ,J :re:iq ·�j>sr&ted. ( w�) rela1 nor­
mal ( DR )  and {;S'.!,) :l'ela7• O.P•r:&� rel:a7 normal , 
opers t 1�g ·the i-{"--41 2'-ei.,. ·.m1ctl :loelta through both 
windi.D,ga in a.e.r1e8. � he&'lf.1' :%19i&f'� ive pul se re-
l eaaes t:he ( SS+ ) r.elq and �p.a't�e.s .the ( SN- ) and 
PiG-.2 ,l rel�:e. 1The �i' the :(SN- ) r,elay oper­
a tea the (W} :relq ae -de•c:ribed ttlbO'Ttto The iQ-perat ion 

, of the (W)  r•b.7., •Ope:r.at,es tbe (-Tl!.) rel'a7 1n • o.1reu1t 
from batte.17. ·w.bulin:g o-:t the {!I[.) ·rela� • .  ( TH-1 � ·r,el.S.3' 
normal . ( ST-1 J .a1:,.cd. Uml relays opere:ted,. ·to' ,gro1md .&n 
the make C:O:ntaet o f  the {Vt} r.el�7• :1\lle :O_pera.�1:0:11 o:t 

· the ( l!G-2 )  rela; close.a a cir.cu'it tr.om .ground on the 
make contact or .. the UtG-2J relay, tz) rela7 :11lo'ftl'.l21,. 

. ( DR-l ) and { ST-1 J rela7·s .operated.., ( '.!H-l ) ·rale.7 nor­
mal , to bstte17 through the w.lnding oc the u�-4) re­
lay which O.Pel"Ates . The (B-4) .rel:a7 operat.a. .• loeke 
through i t s  windings lt.i. aeries and closes in p&rt a 
cireui t for l ighting a progress ., ·a match,. sn,d a· B·CI 
la.mp . The next pulse . an open circui t ,  allows the (� ,) 

· and ( W )  relaya to operate in aeries . and the laet 
· 

pul se e. l ight nega tive ., relea.£es the {WJ  relayo �e 
( W) relay rel eased, allows the ( 'ri.1- l  J relay to operat• 
in serie s with the ( TR)  relay in the same manner aa 4e­
sor1bed to r the ( ST-1 ) relay. The opera t ion of the 
( TH )  and ( 'l'H-1 ) ,relaya transfers the select ing leada to 
· the hundreds lamp rela.7e o 

In a similar manner , the lamp relays ( B-5 ) and 
( �5 .L are operated in the hundredths group tor hundred.a 

· ' digit . . ., ;  {A...;6 ) ,  ( B- 6 )  and ( D-6 ) fo r , tena digit 8 ;  ( 0-7 )  
. -�d'. { D--7· 1 to.r unit •  d-igi t 9 . . .. Aa . ee.oh set o,f relaya ia 

r ,  opented�' the ·: correa.Pond1ng pai r  . of .trenafer relays is 
. ·  . .. : . operated.- . · '· 

· 

54 

23, 1924 

i•suea. 

• 

,, 

~( TH) 

. :. 

.. 
.. 

15.33 BundredaL Tena, Unlta 
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iaaua a .: · . .. · : 
. 

· . · 
·· 

, 
, . 

· 

lhea the . ••JJder• are ar:N.:n.ged to : aen4 a :t1nal po11 t 1 Ye 
pula�, ·thi• pulff operate• tu (Stf+ ) · relat . and clo ses a 
cireuit trom sround, ( Slf• J' relay operated, ( W )  relal' nor­
ma.l , ( DB )  reia7 .operatei, ( TB) , ( H ) , { T h  and ( tr} :relays 
operated,, to 'bat tery through the inner :winding o t  the { P'l' )  

· ral&.7 which operateB and. locka . 

15.4 

-

Aa soon aa the . . ( B) and { B-1 ) rela7a are ope rated. , the check 
ot the RCI call atart s .  · FBch d�igi t · is. cheolted seps.rately againat 
the cor·responding sett ing of the regis ter swit ches·.. If the 
pul ses. receiv-ed from the sender . ee t the_ lqip relays to agree with 
the teat number ,  a1 indicate.d by the se tt ing of the �egiater 
swit ches,  the ( R..:3 ) swit ch adTanoee to-- · "'talk�·ng S•l eot ion" . It , 
how•Yer, aey digit fai.l s to check �•rrectl7, ' the. test 1 a  'blocked 
and a · l i ghted progrea� lamp 1nd1eatee the . digit whi ch did not 
cheok; a lighted RCI lamp 1nd1oates the cligit  re ce ived. , and a 
l ighte4 ma t ch l&m.P showa the digit which should: ba"f'e been reM · 
oe 1Ted. · · · · ·  · 

• · ' 

15. 41 

'!'he station · d igit i a  ch•oked tirat wi th the ( B.•3 )  
n1 t ca in poa i t  ion 12 . Wh•n the . ( H )  �nd ( H� l )  relay• 
ha•• operate4, a . olro.uit . i a  clo Hd from- batter.r through 
th• winding ot tu (BOU rel117, cam { O-S ) . lead ll. ( D-S )  
relay open.t �d, .  lead lS oam (I-1� ) o·r the statioJla reg1a­
ter .. itch aet tor· part7- •• 1•4 o .· oroaa conn.ecte4 to 
the break ccntaet ot the . ( £.-Sl relay_ •. ( B.-3 ) and { C-3 ) re­
lays normal , { H J ,rela7 operated . lead 8 ,  cama (W-3 t , ( T-3 ) 

· and ( 11-4 ) .  to grolDld on cam. ( P.:..20l. '?hi s oirciiit , which 
i a  cl osed onl� if the stat ions. dfgi t ohe oka ,  opera tea the , 
{ RCI ) rela7� which adva11�a the { R-3 ) . awit ch  to po sit ion 
l3o . c 

U S . 42 · · : · ' 

In posit ion 13 of the ( E-3 ) aw1teh, the (RCI ) relq 
1 1  e.p.in operate.cl · 1 t  the thousand• dig! t check• . oorreot­
l;r . · C_1rcu1t • . bat te17 , �inding. ( :ROI ) - relay , cam• ( 0-3 ) · 
ancl . (P-8 ) ,  oama ( S-13 J and ( Q-13-J of the · thouaand1 r4'g-
1ater . nltoh -aet �OT; tholls&nU �1g1t 6, l•d- ( 6 J  which 

~ a,· 

r 

Checking The §ender 

Stationa, 

Thousand.I 

-
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1"8sue.s 

1-s croa• cmm�.eted to the break eon tact of the ( D-4 ) 
re.lq,, and { B-4 ) relay s operated, ( C-4 )  relay 
normal., :( T )  T·elsy ·opel"& t ed, lead 9 ,  earns { V-3 }  and 
( 'T-.S ) • cam { li-4 J .  to growid on cam { P-20 ) • The RC I 

. rel•7 ope·ra t.ed .ad·var•ce s th� { R-!3 J awi t ch t o  po Bi t 1  on 
14,� 

. 

.In poei tion 14 , a circui t i 8  clos ed from bat te� , -
win.ding o'f the {IlOI ) re.lay , oams ( 0-3 ) t1-nd ( P-3 ) ,  l ead 
28 ,, ;ma ke  ·contact of the ( D-5 }  rela7 , les.d 26 , ca�• 
{-'!-14) and . t S-14 ) o·t t.he .hund·re da :regis t er swi t cb  set · 
to.r hunil:red.e 1,. lead 2,  { A-5 ) relay normal , ( B- 5 ) re­
lay ope.rat8d� { C-5 ) rela7 normal , · ( U )  relay operated, 
l1e8.·d lo. ca.ma { V-S )  end { T-3 } ,  cam ( N-4 } , to ground on 
oam t P-2,0 } .  Thia c il-cuit operat e s  the { RC I } relay , nd-

. vanc ing the {R:...3 )  swit ch to po s i t i on 1 6 0  Simile.r cir­
cuits operate the -( RCI ) rela7 and advance ·the { R-3 ) 
awitdl to posit i on l? . These circuit s paa s  through the 
tens :re.gi.ster swit ch came and the conta ct s  o f  the t ena 
la� :relays. the tm 1. t s  register ni t ch  ·cama , illli t.a 
lamp Tela.ye sn.d the { P?.) relay. when operat ed . These 
eirct1.ita are dependent tor. their cl o sure on the lamp 
relays being set to regi steT the sa.'lle number a s  the 
regis ter $wit ch. I f  the lamp relays a re set wrong, 
the oireui't f�r operat ing the (RCI } rel�y is  opened 

: li t one o-r the reley con tacts,  and th& (. R-3 ) S"Ii t  ch i s  
blocke d. 

· 15.44 3wit ch Blocked 

'. · When the { R-3 ) swit ch i s  bi o.c'iced , an RC I progress  
lamp , e.n ·RCI n1lJ?le.ric9.l lrunp ·and a mat ch lamp 1 1[;.ht a.s 
explained above .  After the t ime elann c i rcui t h�s 
counted o ff suffic ie11t t ime , e.n audible alann i a  
given . As sum.e that the ( R-3 } swit ch i s  blocked 1n 
po sit ion 15 due t o  the tena sel ect_ ion no t checking • 

. .  · ' A c i rcuit i s  clo s ed from . bat tery,· cs.m ( P-4 J , . cams 
y • •  { R-� ) and ( S-3 ) ,  RC I pro'gress lamp Pi' ) ,  l ead l 5 ) ,  cams 

{ Z..1 5 ) 'and ( c_-l� ) · o f  t'ehs swi t 9h, set· 111 
: ' . po sit foti 9 or lS fo·r digi_t ,; ( 8 )  ma.toh ltllnp to  

I ' 'Thus 'RC! progres's l�mrp ( T ) 1 And mat ch l.gmp ( 8 ) 
l ight·, showing that· the o 1 rcui.t we;s bl ocked during the 

' 
, ' 

; 

• 

J.ll-31 

th~ register 
tens 8 

ground. 

I 
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( P&.ge s ,  Page 33 ) 
I saue...A._BT 502376 
December 1924 
R�plaoing al l . previ ous 
issues . 

checking or tena digit  6 .  AHme that the sender aetit out 
im,pul ae s for tens digit 6 instead of 8. !he la.mp rela71 
( A-6 ) and ( D-6 ) are t hen ope�ted. In : po s i t i on 15 o r  the 
{ R-3 ) swH cb, the ( !R )  and (!R-l ) rela,"1 are · operated· to 
ground. o n  cam ( T-3 ) .  '?he ( TR )  and ( TR-l l relays . a�e oper- . 
ated whenever the ( D )  relay in the group of lamp relaya · 
tor the digit being checked, i s  operat ed . A ci rcu i t  11 
then clo s ed from bat t e17 through the 6 RCI lamp , { TR )  re­
lay operated, lead 1 ,  ( A-6 ) relay operated ,  { �-6 } and ( C-6 ) 
re ley a  nonne.l , lead { ll ) ,  to ground on cam ( V-3 ) ,  l ight ing 
the ROI lamp , corresponding to the number sen t  b7 the 
eendero 

l5o45 

When e.ll digi ta che ck correctly, the ( R-3 ) ni tch &6.­
vancee from po1 it ion 17 to pos ition 18 after uni 's check­
ing. Circu it s bat t el'J' ,  Winding ( R-3 ) magnet , cam ( D-3 ) , 
to ground on 08l1 ( lf-4 ) o  With the { B-! ) awi t eh 1n po a1-
t 1on 18 . the ( D )  relay operate• • advancing the ( R-20 ) 
awit ch from po. a i t i on 6 to pos i t ion 14 • .  Circuit s batte� .  
winding the ( D ) re1S¥ . rela7 { L-2 } normal , cam ( C-20 ) , 
cam ( D-2.0 ) to ground on- cam ( J-3 ) . When _the sender ha• 
advanced and opened lead ( SC ) ,  the ( SB )  and ( SN-1 ) re­
la7a release and ad•ence the { R-20 ) . awitch to ·po a i t i on 16. 
The ( D ) relay release• in po s i t i on lt. !he ( !-24} awitah 
advances t o  pos i t ion 18 . Talking selection 1& · checked, 

· the sender returns t o  normal , and the ·ni tche1 sre reaet · 
to r the next test , s a  previousl7 deecribed.. 

TENTH TEST - RCI � ABOVE 9999 

For thi s  te a t , the rout e control ( R-l ) ,  class ( B-4 ) and numer­
i cal ( R- 2 ) swi t che1 are se t in po sition 12.  · The riumerioal regiater 
swi t ches are set tor 03841 , the 10 , 000 digit be ing set up -on the ata­
t ions hundreds regis ter swit ch. The operation i a  the aame ae that 
Juat described , ucept tha t the numb er O 1s •ent in place of the part1 
let ter . It 1 •  regia tered on the aame relays and .Wi t o� a s  the party 
le tter& 

- ROI ilD TANDEM BELOW 10 

For thia cla a s ,  the route cont ro l  ( B-l) , olaaa ( R-4 ) ·and. nWllerical 
ewitchea (ll-2 ) are set in .position 13, and the numerical J"egiatera are 

23. 

( 

) 

Talking Selection 

DIRECT 

.) 

1000 WITHOUT STJ;.TION§. 
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Issue_:.g_BT_ 

192, ......:.... 
· He1)lac illg all previoua 

itl SlH'tS • . ' 

se t for the nllMber 432iO o iero JIN.It be _r•giatere• l• plAOe of the 
pa.rt7 l et ter, and handled :aa aucll. ·rhe ood.e 1 •  t ranslated 9y th• 
sender in such a l'Ul!JU'ler tbat it 1eia'd1 two eztre a• O o t  BCl 1•­
pul aes . ,  tor . regia t ering an4 ·4i .pl.a11D.·g th• namer1ca l  ot�t ce cOde . 
These impul se • are ,lent tii"at , net. regi lierecl on Hpara te •et a  o t  
la.Jnp · relays�  !he firat digit 1s alwa71 •i tner aero o r  one and the 
"Q.'t or "R" wi rin g  ia provided accordin�ly • No regi a t er awi tcb l a  
provided for the tandem hundred a d1 �1 t .  The sett ing o t  the two 
code l et t e r  swi t che s cont rols the eheclting of the hundred• and tena 

di gi t s .  
� 

. �· 
17 . 1  

When the ( lt-20 ) swi t ch l s  in pos i t ion 6 ,  the t.ip and r ing 

� re connec t ed. to tbe RCI rela;rs a s  descri'bed. in .PA.ragraph 16.  
The ( .DR ) end. ( DP.-1 ) relaya d o  not operai•, the cf. rcui t being 

· at the co11tacts ot C1U1 ( V-4 ) .  !he ( R•3 )  awl t oh ad­
a from poe i t ions 6 to· 10 in a ci rcuit from batte?'7 , wind­

ing ot the ( R-3 ) mag!let ,  cam ( C-3 ) ,  lead 4. to ground on cam 
( J-4 ) . In poe i  t 1on 10 , thti ( G )  rele.7 ope rates ·through the 
break contact ot the ( DR·l } and ( '?AN-HJ relays , l ead 6 ,  oam1 
( W-3 ) u4 ( T-S ) ,  cam (W-.f. J to ground on cam ( P-20 ) o !he ( G)  
rel97 tunctioaa ·aa Qea�rib .. i n  para.graph 1 6 0 2 ,  ,operat ing the 
{ G-1 ) and ( CO )  . relaye, ali<S atarUng the sender producing RCI 
pui 11a.  'fh• methcd ot recording impul eea 1 s  the same aa de­
scribed in para�ph 1 5 . 3 ,  except that the operat ion of the 
( I ) and ( WJ reli1l'• OD the firat two sets  of  pul ses ,  set s  up 
the ( A ) , ( B ) 9  ( G ) and ( D ) , (.A.-l J ,  ( B-l ) ,  etoo  and {.A-2 ) ,  
( .B- 2 ) ,  e to. relaye . after each aet ot pulses ha.a been com-

'Pl•t•d• th• ( fT ) , ( TT-l ) ,  and ( ft1) and ( TU-1 ) rela7a operate, 
o:ne pair after each set ot  pulaea. · The ci rcuits are traced 
throulb tile break co:ntaota of the ( DR )  and ( DR-1 ) rela7a. 
!be regi ster rela1• tor the remaining digi t • are set up aa 
d•acrlbed in pare.graph 15 . 3 ,  the atat ions relays being eet 
to r zero . '!he o1rouits  are t raoe4 through the break con­
tact s ot the ( DR) and { DR-l ) relays and the me.ke contact• of 
�he ( TT ) ,  ( !R )  and' · ' ( Ttf) relays • .  

17 . 2  Sen4er 

The checking ot the call i s  1accompl iahed. . aa alrea� de­
scrib•d except that it a t& rt a with the ( R-3 ) swit ch in po ai­
t i o� lO . The ( R-20 ) ewi t oh remains 1n po s i t ion 5 daring the 
abeck. It the s etting of the lamp rela7s agree• with the 

I -
. , : 1 .1. ,, · 
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teat mxmber 43210 , the ( RCI } relay operates and advsr1cee the 
( B-3 ) swi t ch from po s i t ion 10 to po s it ion 17 . 

•• the ( R-20 ) swi tch reach•• pos it ion 1 7 ,  ground from cam 
( Q-20 ) ,  advancea the ( R-l t awi tch · to pos i t ion 14,  the (A ) cam 
a4Yancing i t  to posit ion 18 . In poait ion 14 , the ( CH) relay re;.. 
leaeea , and ground on C8lll ( S-1 ) ,  a dvances the ( R-2 ) switch to po­
si t ion 1 .  'l'he reg11 ter swit ches are no t reset o 

18 . SKIPPING COX:I COLLECT ill> 

When the ( B..i.20 ) ·oi t ch reache s poeition 17 after makL.g the laat 
teat  the ( R-25 ) 1Wit oh adTancea to po s i t ion 5. · Circui t a  batte17 , · 
( R-25 ) magnet , cam ( D-25 , ,  - { REP )  ke7 nomal , lead ( .2 ) , ce.m (U-1 ) ,  ( CH )  
relay normal , lead ( 7 ) ,  { rt? )  key operated, lead ( 5 ) . t o  ground on cem 
( �-20 ) • . The ( R-25 ) swi t ch then advances to pos i tion 6 0  Circniit a  bat­
tery , { R-25 ) magnet , cam ( B-25 ) ,  { CN' )  relay norrn&l , { CA )  key, ( MS )  re­
lay normal , cam ( s:..25 ) ,  to ground. The ( R-26 ) awi t ch then ad:vanoes to 
posi tion ·7 in the circuit t raced tor advancing trom posi tion 4, and to 
po sit i on 18 , in the . ci rcuit for advancing from posi t i on 6.  

ADVANCING THE SENDER SWITCH 

Wi th the ( R'!-25 ) awi t oh in po s i t ion 18 , the fol.lowing circuit s are 
clo sed to advance the sender awi t ch ;  from bat tery . winding of the mag­
net o f  the sender swi t ch assoo iated wi th the sender · in us e ,  br,ush . end 
terminal ot a.re ( SK) o t  mast er swit ch 2 ,  .make contact of t he· ( ST )  key , 
break con tact o t  the ( REP )  relay,  cam { K- 25 ) ,  brush and . terminal o f  
a rc ( SY ) ,  brush of arc (RS J ,  t o  ground . Bat tery through bo th windings 
o f  the ( .AX )  relay i a  connected to cam { K-25 ) . The ma gnst eperates but 
the ( il )  relay 1 e  short-o!. :roui ted bJ' the ground whi ch opere.tes the 
mag.ne t , through the b:rellk contact ot the magne t ,  t erminal and brush of 
arc ( AX ) , oem ( I-25 ) , to th.a other aide ot the 500 ohm winding of the 
( .AX )  relay. When the magnet opera.tea , the short-circuit 1 a  removed 
from the induct i ve winding ot the (AX)  relay , allowing it t9 operate · 
and advance the ( B-25 ) swit ch to position 1 .  AS the swit ch leaYes po­
ai t ion 18 , the me.gnet releaaea adTancing the brush assembly of the 

. aender awi t ch to the next sender. The (lt.X) relay also rel eases .  With 
the ( R-25 ) nitch ·  in pos it ion 1 ,  the ( D ) relay opera-tes through cam 
( S-25 ) to ground on cam ( 0-25 ) and adYances the ( R-20 ) . swi t ch from po­
s i t ion 17 to pos it ion 1 .  The same ground &dvance s  the ( R-24 ) swit ch 
from po a 1 t 1 on 17 to posit ion 1 and advecea . the {.R-3 ) swit ch trom 

64 
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poai t l on 18 to normal o Ground on cam ( Q,-26 ) advances the · ( R..;l ) 
Str1tch to normal . The te a t  circuit i s  now ready to make the same 
ser i e s  of t e s t s  on the next sender . .  All swi t ches be ing in normal 
end the s tart k8F operr!ted, the { '? )  and (' r-1 ) relays operat e aa 
de acr1bed in pa n.graph 5, advanc ing the ( R-25 ) awi t oh to ,Po s it ion 

ADVA..�C!NG THE MASTER SWITCHES 

When the first 20 senders have been t e s t ed,  the ( lID )  relay 
opera.tea as the ( R-26 } swi t ch ree.che s po s it .i on 2 o f  the next re­
volution .  C i rcui t :  bat tery , ( MS )  re.lay , twenty- fi rst t e rm inal &nd 
brush on arc ( 'l'ST ) of the sen der awi tch ,  fi rs t t er.nill&l and brush 
of arc ( TST ) ot mas t er swit ch 2, b reak conte ct of the ( T-1 ) relay,  
win�ing o t  the ( �- 2 )  relay , to ground through ·cam { R-25 ) ,  The { MS ) 
rele.y ope rated, locks and e.dvs.nce e the ( R-25 } swi t ch to po sit i on 3 ,  
the ( A )  ca.m admno1ng i t  to po s i t i on 4 o  In pos i t ion 3/4 the sender 
swi t ch magnet i s  energi zedo Circui t s  battery ,  winding of the nit g­
net , { SK )  termin&l and brush of master swit ch 2. cam { G-25 ) . ( MS )  
relay ope rat ed, cem ( 0-25 ) , t o  gro1221d. The {.la.X } relay operates to 
ground on csm { 0-25 ) , e dYa.ncing the ewi t ch to pos i t ion 5o 'l?he · 

sender swit ch mag11et rel ease a  in po s i t i on 6 and advances the sender 
switch brush aa1emol7 to no rmal . Ground on cem ( 0- 25 ) , adva.noea 
the ( H-25 ) swi t oh to pos i t i on 6 0  In po s i t ion 6, the mast er 
swi.t che s a2·e advanced one terminal a s  dea cri bed fo r adve.nclng the 
first termina l 1n P8 r�gra.ph 5 1) 1 , B.nd the ( R- 26 )  swit ch i s  advanced 
to po s i t i on 17 . The next sende r swit ch i s  then t e ated end a d­
vanced to the fi rst t ermintt l as de scribed in pa rt'.graphs 6 • 2  and 6 , 3 .  

TESTING COIN SENDERS -

21 o CO IN SENDERS 

When all non-co in sende rs haTe been t es t ed the master swi t ch 1 •  
advanced to the co in senders whi ch are conne cted t o  separate sender 
swi t ches •  These· co in sender awtt ohea are oonneoted to the ( CL-l ) ,  
( CL-2 ) or { OL-3 ) relays . The operat ion o f  this ( CL )  :rela7 aa de­
scr1 bed in paragraph & . 7 operates the ( CN ) relay .  The test pro ­
ceed• in p ract i cslly the aame manner aa in the case or a non-coin 
sender except that the prel iminary co in teata and the co in colle ct 
a.nd retund tests at the end of .  certain t e s t e  are ma.de . The sender 
1& tes t ed fo r "Operator, 2 Digit - Co in'' ins t ead o f  "0,Perator 2 
Dlgit Ion- Co in" . 

• t \ ·.(, '' ' 

2. 

20. 
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WheneYer the { R-4 ) swit ch i s  set in pos i t ion 1 ,  2 , . 9 , 10 , 1 1 , 
12,  1 3 ,  14 or 1 5  the ( CN- 1 ) relay operates.  Circuit : ( CN-1 ) re­
lay ,  ( PCT } key normal , cam. ( L-4 ) , csm ( J- 25 ) , { CW )  rele.y oper-
e t ed, { Cl ) key and ( llS )  relay no rmal , to ground through csm 
( S-26 ) o The ope rat i on of . the ( ON-1 ) relay hol ds the { R-24 ) 
swit ch 1n pos i t ion 14 for the purpose of making a prel imina.ry 
coin t es t  pre•ious to final uni t a  sel e ct ion on me chani cal tests  
and just after o ffi ce group a.el ect ion on ROI tes t s .  1'he prel im­
inary coin teet i a  made during certain tes t s  as  follows : 

2l o ll In Or 12 

�he ( B-24 ) swi t dh 11 held in pos i t ion 17 , s ince lead 
( FT ) passes through cam ( N-24 ) .  Thi s i s  for the purpo s e  
of checking the sender o n  that part o f  the prel imin&JT 
co in te a t  whi ch tes t s  the l ine to insure that a co in i e  
deposited.  When te s t ing e non- co in sende r ,  the ( R-24 ) 
swit ch advance s  to po s it i on 1 7 ,  a s  soon as  n l l  the pul ses 
.hs.ve be en sent . In the case o f  a co in. sender , the ( F.-24 ) 
swi t ch remains in po s i t ion 14 unt il the { R-3 ) sw i t ch 
reache s po sit i ol'l 13 on me chan i cal tes t s  or unt il  the 
( R- 20 )  swit ch reache s po s i t i on 5 on RC I t e s t s � With the 
( R-3 ) awl t ch in po a i  ti on 1 3 ,  the ( R-24 ) swi t ch B.dv·a.nce s to 
po s it ion 15.  C i rcuit , winding ( R- 24 }  magnet c�.m ( C-24 ) , 
l ead { 9 ) ,  ce.m (N-4 ) .  to ground on impul se cam { I-3 ) . Wl th 
the ( R-20 ) swit ch in pos it ion 5 tne c i rcui t fo r advan c ing 
the ( B-24 ) swi t ch from pos i t ion 14 to 15 1a through cam 
( C-24 ) ,  lead { 9 ) ,  cem ( N-4 ) , to ground through cam { P-20 ) .  
Wi th the ( R-24 } swi t ch in p o si t ion 16,  110 Tol t  battery 
and ground t hrough. the winding& of the co in t eat rela7 in 
the sende r e re connected to leads ( T ) a.nd ( R ) . Wi th the 
{ PCT ) key no rmal . ground through 3675 ohms 1a conne cted to 
the t ip and r ing to te at the non-operate of t he p_rel 1m1� 
nary coin teat rel� .. ( CT-9 ) in the sender . Under thi s 
condit ion , the ( CT-9 ) relay ahoul4 not operate,  and the 
fundamental ci rcui t should not be olo sed. Should the tun­
damental circui t  be clo sed at thie time ,  the ( PCT ) relay 
opera tea and prevent • the ( R-24 )  awi t ch from advancing out 
of poait1on 1 6 ,  thus indicating that the eender failed to 
block a call whi ch should have .been blockedo The operat­
ing circuit h from bat ter, , winding of the ( PCT ) relay , 
mske contact Of the ( CN-l ) relay ,  cam . (N-24 ) , c&n ( T-20 ) ,  

-7 
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cam ( Q-24 ) • ( CI )  relay ope rated, ma ster and. sender 
swit che s .  lead ( FT ) ,  stepping relay and aa so c is ted ap­
pa ratus in the sende r ,  lead { FR } ,  ma ster and sende1' 
s�it che s ,  ( CI )  relay ,  cem { R-24 } ,  two 1 8-AF resistances 
in serie s ,  cam lL-23 ) ,  to ground o �  Gsnl { U-20 ) 9  The 
( POT ) rel �y operated, ope rates the { SC )  relay , through 
cam { V-25 } . The ( SC }  relay operated,  l o cks and bld cks 
the t e s t  c i rcui t ,  07 prevent ing the advance of the 
{ R-24 ) a?it ch.  If the ( CT-9 ) relay in the sender doe s 
not operate , the ( UT ) rele.y operat es . C ircui t :  pri- · 
ma ry winding of the ( lli) .relay , conta cts o f  the inter­
rupter,  { SC )  11 ( CT )  releys , ( CA. ) key , and ( i.rs ) rela7,  
t o  ground through cam ( S- 25 ) . The ( 'IN' ) relay opera t ed,  
locks , and. lo ck& thru the prime..17 winding to oam ( K-24) 
snd advance s the ( R- 24 }  swit ch to pos i t i on 1 5 .  �a the 
swit ch le&,vea  po s ition 1 5 ,  the ( Ill ) relay rel eaae a .  
In po s i t ion 16, the ( IX ) relay ope rate s  when the in ter­
rupter clo ses i t s  be.ck contaot , and advancea the ( R-24 )  
switch when the interrupter clo ses i t s front contact , 
as befo re . In po sit ion 17 , ground thru 2040 ohma i a  
connected to the l ine to  test  t he  operate o f  the 
sender ( CT-9· ) relay .  Uncler tbi a c4'>nd.i t ion , the ( ct.r:.9 ) 
relsy _should opera te .  The send.er then a.dvanoe a ,  clo s­
ing the fundamental c i rcui t  for the next select iono 

2l al2 In Or 13 

When the ( R-1 ) swi t ch is in poslt 19ns 3 .  ll o r  13 
the {CN-3 ) relay operates wi th the { CN-1 ) relay to the 
same ground. With the { R�3 ) swi tch in posit ion lZ on 
mechan i cal teats or with the (B-20 ) awitcli. 1n po 1 1 t1on 
S on ROI tests the fundamental circuit i •  open at C9m 
( N-24 J unt il the prel imlna17 co in teat 1 a  made. In 
this teat , the non-o,Pi)rate tee.tun of the oo lll. teat 
rel ay ( C�-4 ) in the sender is teated..  With the ( R-3 ) 
swi t ch  1n posit ion 13 , th• lB-24 ) swit ch advances to 
,Pos it ion 16 . In po s i t i on 1 5 ,  the ( 1' )  and. ( R �  leads 
are conne cted aa d.91orlbed in pare.graph 21 .11 and a 
res istance o t  3675 ohms l a  connected to  the tip and 
ring o f  the l itte . fhe ci rcuit funct i ons aa in the 
f i rst t e s t , end the ( R-24 ) swit ch advanoe s  to po s i t ion 
16 unde r cont rol of the int e�rupter� Direct ground i a  
n ow  conneoted t o  t he  tip o f  the l in•, operating the 
( CT-9 ) in the sender .  The opera ti on of the 

.. M 
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l CT-9 ) rels.y operates the sender ( CT-�� ) relay whi ch con­
ne c t s  the ( CT-4 ) relay to the l ine . Direct ground at 
thi s t ime repre sent s e t rouble oond i t i on on a call or re­

p re sent s an n t t empt to "beat" the co in 'box. The opera­
t ion o f  the ( CT-4 ) rel8¥ cause s a s ignal to be given to 
the sender mon i t o r  opera t o r o  The ( R-24 ) awi t ch . advaneea. 
under control ot the interrup t er to po sition l ? o  !• the 
swi t ch l eave s po s i t i on 16 the l ine circui t 1a opened and 
ae the swi t ch p�.sses po s i t i on 1 6  5/s .  110 volt s ne gat ive 

thra. a 6-D re s is tance lamp i s  connected to the t ip of the 
l ine to rel ease the sender ( CT-4 ) relay . In po s i t ion 1 7  

· ground ·thru 400 ohms . ia connect ed. to the t ip ,  • •  a non­

operat e  teat fo r the ( CT-4 ) rel&J' o  · It the ( CT-4 ) relay 
doea not  ope ra te , the fundamental circuit 1.a clo sed tor 
the next sel e c t ions e.s on the firat t eat e> 

21 0 13 . - 2 - Co in 

When the ( R-1 ) swi t ch is  in po s i t ion 6. the ( Cl- 2 ) 
rel�y operates o ver l ead 1 9  cam ( J-25 } ,  ( CB ) relay oper-

- ated, ( CA )  ke7 and ( MS )  rel8.:y normal , to ground through 
cam ( S- 25 ) . Under this  condit i on when , the ( R-l ) switch 
a dvances t o  po s i t. ion 6 the ( CH)  rels-y hol da , advandng 
the ( R-1 ) swi t ch d i re c tly to pos i t ion 7 .  The call to the 

. two digit ope ra t o r  co in 18  tes ted in the eame msnner a.e 
..  Opera t o r  Two Digit  - Non Co in" , see para.graph ll , excep t 
tha t the prel iminary coin test n s  de 1cribed above i s  in­

cluded in the t e s t . Sepa rate po a 1 t l ons on the (R-l ) 
swi t ch s re prov i ded1 since separate t runks to the tol l 
opera to r . mus t be sel ected by co in and · non- coin senders . 

21 . 14 Out - co in 

Fo r t e s t ing the wipe out on- co in senders , the coin · 
re t� test i i  e s  followa s The subscriber' a l_ine cir­
cui t  1 e opened in pos i t  ion 5 . ot the ( R..-20 ) swi t eh. , '!h.e 
sender i s  ad•a.nced by .the rel ea se ot _ the sender ( L }  re­
le.y and· connects ground to lead ( SC )  to ope rat e  the ( MG )  
.and ( Slf )  rel ays i n  the teat c i rcuit o The pul s ing . cir­
cui t  i s  open end the t ip ia cotll1ected to ground through 
the 10 20 ohm winding of the ( CO ) relay , reproducing the 
condit ion o f  the rece iver on the hook and a co in in the 
slot . Under thi s. condi t ion , the aender sends out nega­
tive co in bat tery on both s i de •  ot the l ine to return 

. ~---
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the co in . operP t ing the l CC )  rela7 whi ch in turn 
opere.tea the t CT } relay to ground. on aa.m ( Y-25 ) .  
The operat ion o f  the { CT }  relay advanoe s the ( R-20 }  

· swit ch to pos i t i on 6 .  Circui t :  battery . ( R- 20 ) 
m8gnet , cam l B-20 ) ,  .l ead ( 9 )  cam ( U-25 ) ,  lead ( S ) ,  
{ JJG)  rele.7 opera t ed.. • cam { W-4 ) , lead ( l.2 ) . ,  cam 

· { X-26 ) , ( C'? ) rele.y ope1·e ted, · bree.k conte.ct o r  the 
( CA. ) key , { � )  reley no rmal , to ground on oe.m ( S-25 ) . 
!he operat ion pro ce eds a s  de scribed in pa ra.gniph 13 . 2 . 

21 . 2  Co in end 

With the ( R-1 } 9  { P.-20 ) and ( R- 24 )  swi t che s in po s i t ions 
14, 17 and 18  respect i vely , the ( �-25 ) 8Wit ch advance s from 

po si t ion 4 to po 1 i t i on 5 .  Ci rcu it : bat tery , ( R-25 ) magnet , 
ca.m { D-25 ) , breAk oontact of the ( REP )  key , l ead ( 2 ) .  cam 
( U-1 ) ,  ( CH )  relay norma l ,  lea d ( 7 } , make contact o f  the ( MT )  
key . lead { 5 ) ,  to groUlld Oll. ottm · ( "-20 t .  Wi th th' ( R-26 ) . 
swi t ch in pos i t ion 5 ,  the ( ! ) relay ope rates through it s 
2000 ohm winding, OftJIJ ( P..2� ) ,  make contact of the ( ON )  re- · 
lay ,  break contact of t!se ( CA )  key and ( MS )  relq , to ground 
through cam { S-25 ) .  fhe · ( ! l  relay operated, ope rates the 
{ T-1 )  relay which di a con.neot s · . ground through the winding o t  
t he  ( T-2 )  relay from lead ( TST ) , and oonne ot a  battery through 
the 17 , 500 9bm winding o f  the ( ! ) relay to the ( !ST ) l .a.d. 
'lb.e removal ot  ground from lead ( TST ) allow1 the sender to 
return to normal , While the sender is returning to normal , 
SO ohm groun4 1• connected to the { TST ) lead to hold the 
aender bus� IJ Thi e ground hol ds the ( T )  relay- operatedo The 
( T- 2 ) relay rel eases , rel ea sing the (A.D)  a.nd { C.I } rel&¥s • 
The operat ion of the ( T-l ) re lay advances the ( R-26 } awitch 
to posi t ion 6 .  Circui t s  ba t tery, { R-25 ) magnet , oam { B-25 ) ,  
( T-l ) relay operated, ( S ) relay normal , to ground. 

21 . 21 Co in .Return - R• ce i•er on Swi t chbook 

When t he sender :reaehea norm.al the ( T ) and { T-1 ) 
relays rel ease ,  coiu1eot ing gro·tmd to the ( '?ST J lead -
to reopers.te the ( T-2 ) relay s.nd to  ad . .a.nce the sender 
otf-nomal o !he ( f-2 )  reley operated , operates the . 
(J.D ) r•lay. The ( �D }  relay opera t ed ,  ope rates the 
{ CI )  relay , which clo e e s  the tund8mental and pul sing 
leada through to the sender . The { R-25 ) arwit oh ad­
vances from pos i t ion a ,  to pos i'�ion 7 .  C ircuit s 
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battery , ( R-.25 ) mS.gitet , cam ( �25 ) ,. break contact o f  the 
( REP )  key , lead ( 2 ) , cam ( u-1 ) ,  ( CHJ relay no:rmal , lead 7 ,  
make con tab t o f  · the· ( MT )  key , lead. ( 5 )  , to ground. on cam 
{ �-20 ) o Wi th the ( R-25 ) swit ch in poa it ion 7 ,  the art 1t1-
cial l ine is t rsoed trom ground on cam { P-25 ) 1. winding of 
the ( CC )  relay , lS-AC res ie tance , cam ( H-25 ) ,  � ( M- 26 ) , 
( .CI ) relay operated, l ead ( ! )  to the sender; and l.ead ( I ) • 
{ CI )  relay , cem ( L-25 ) ,  to ground through the winding ot 
the ( RT )  rel&y o  Thi a epproximatea· th• condit ion ot the 
l in• when the rece iver has been replaced on the awi t chhook. 
Ground through ·the ·winding o f  the ( CC )  relay on the t ip o t  
the l ine repre sent s the co in i n  th,e el.o t  and ground through · 
the i 2 , 000 ohm winding o r  the ( RT )- rela1 on the ring ap­

tee a leak. The sender. conne ct.a l lO Tel ta negat ive 
battery to both a i de s o f  the l ine to return th• oo ln, when 
lead { FR ) i s  open ; and llO vol t s  po s i t ive , to ool le ot the 
co in , when l ead ( FR ) i s  groundedo In po s i t ion 7 lea� ( 1R ) 
i s  open ; th�refore 110 vol t nega t ive bat t e ry  i s  �onneoted 
to both sides of the l ine operat ing the ( RT )  e.nd ( CC )  re­
lay• ., The ( CC )  relay 1 a poled to reapond onl7 . to mega ti ve 
current a t  thia t ime o . The operat ion of  the { Rf )  and ( CC )  
relays operates  the ( C'? )  relay . The ( CT )  relay operated, 
looks and adft!loea the ( R"- 25 }  swit ch to .PO 8 1  ti  on s·o ·c1r­
cu1 t· a ·  battery, ( ll-25 ) magnet , cam ( D-26 )'� ( CT )  rela7 oper­
ated, break oonta ot a of the ( Cl )  ke1 and ( MS )  relay , cam 
{ S-25 ) ,  to grotmd. !he operation of the ( C'? J rela7 al eo 
clo aee thr<;>ugh the { SC )  lead. 

21 . 21 1  Final Tes t  Sender 

The sender now test e the l ine to ascerta in 
whether . the . coin baa beep returned bJ connect ing 
ba ttery through the two windings of the { CT-8 ) re­
lay in the sender ci rcui t to the tip and ring o t  
the l ine . I t  the ( CT-8 ) rela7 operates ,  

·
due to 

ground on the t ip because the oo in 1• st il l  in the 
slot , an alarm i a  given in the sender . In po ai­
t ion 8 ot .t he ( R-26 J · nit oh, th• ( CT-8 ) relay in 
the aender is teated tor non-operate bJ .connect ing 
the t ip lead t.o "g.r<>lllld thr�ugh 5800 ollm.a , 1B-AO 
re a 1 atance J500 oma ) and the w11uiing ot · the ( CC )  
relay . Thia repre1e11ta a more ••Y•re :non-.opere. te 
than the ( CT-8 ) . relay will e·Hr be , called upon to 
meet . It the ( C!-8 ) relay doe •  not operate, the 

r .. : 

n 

proxima 

J 
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· aen�er 1 1  not blocked anu adT&ncea, connect­
ing ground. to lead ( SC ) , whi.�· opera tea th• 
( KG J  and ( SN )  relaya o !he operation ot the 
{JIG)  relay advance• the ( R-25 ) switch to po­
a i  t ion 9 .  Oircui t :  bat t e ry ,  l R-25 ) me gnet . 
cam l B-25 ) ,  lead ( 8 ) ,  ( MG )  rela7 operated, 
cam ( W-4 ) , { D )  rele.y normal to gl"ound; o r ,  
if· the ( R-4 ) awit ch is in po sit ion 8, through 
cam ( W-4 ) ,  l ead ( 12 ) ,  cmn· { X-25 ) ,  to ground. 
I t  the ( cir�·e ) rel� in the sender open.tea 
fal sely under thi s  cond it ion , the sender doea 
not advance and connect ground to lea-d ( SO )  
blocking the teat c ircuit and gi ving the alarm. 
The ( OR) ls.mp - ia .  l ighted by ground on · cai:i 

l R-25 ) • · 

21 .3 Co ln Return - Recei •er Oft Swi t chhook 

With the ( R-25 ) sw1tCh in po s i t ion 9 ,  the ( ! ) relay oper­
ates .· C ircui t :  battery, 2000 ohm winding, cam t F-25 ) ,  ( Clf ) 
rela:rr o:pera.ted, break contact s o t  the ( CA. ) ke;y , and ( MS )  re­
lay, ·to ground through cam ( S-25 ) " The ( T-l } relay opera tea 
end funct ions to return the sender tc normal aa previousl7 
describedo The operat ion o r  the ( T-1 )  rela7 alao advance• 

the ( R-25 ) swi t ch to pos i t ion 10 , from ground on the { S ) re­
lay norms.l o When the sender has returned to normal , the ( ! ) 
snd { T-1 ) relays rel ea.ae , and the ( T- 2 } ,  ( AD )  and ( CI )  re­
lays reoperate . advancing the sender o f f-no rma l . The sender 

i s  again t �s ted fo r co in return , the tip being grounded thru 
the winding o f  the { CC )  reley , and the ring thru the winding 
of the ( RT )  rela� . and lead { FR )  be ing open o The co in re­
·turn current opera tea the ( CC )  and ( RT )  relays Wh i ch in turn 
op erates the ( CT )  relay • ' The ( CT )  relay operated, adv9nces 
the { R-25 ) swit ch to pos i t i on ll o In pos i t i on l l , the ( T ) 
and ( R ) l eads are connected together through l , 000 obms ana 
l , 0 20  ohms to ground oonne oted be tween t he t•o 500 ohm re­
s i s tance s  o Oircui t s  lead ( T )  • { CI )  relay ,  ottm ( 11- 25 ) ,  ce.m 
( H- 25 ) ,  two 18-&C rea i a tances . cam ( L-25 ) ,  { CI )  rele7, l ead 

· ( R } , to the s ende r .  The winding of the ( CO )  relay 1 a  con­
ne cted from be tween the 18-AC resi stances to . ground . The 
fund2mental ring is  open .  Thi a  r•producea the condi t i on 
exi s� in g  when ano ther co in is depo sited and the receiver i 8  
removed from the swi t chhook to make a second cel l  di rectly 
after the comple t ion of the fi rs t cal l .  In thi s ca se , · the 

h1ue1, 
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·eender advance a ,· even though the t eat on the· · l ine shows a co in in 
the slot . The sender repeat s  the co in t es t. as desoribed in para­
graph 21 . 21 :1, . The ( C!-8 } relay i.n the sender shoul d no t ope rate ; 
be�ng connected different iall7 to the t ip and ring., . e.nd the sender 
should conne ct ground to l ead ( SC ) , opera·t ing the ( MG )  rele7 and 
a dvancing the ( R-25 ) swi t ch to pos i t i on 12 over the c i rcuit t raced 
fo r e.dn.noing from po s it i on

· e to po eit 1on 9 .  · I f  the ( CT-8 ) relay 
in the sender operate• tal ael7 9 t he' tes t ing ci rcuit i s  blo oked and 
the ( CR J  lamp l i ghted• 

Co in Col l e ct 

In po s i t ion 12 ot the { R- 25 )  ewi t ch, the ( ! ) rela� operates 
over the o i rcui t · t raced tor ope rat ing 1 t in po s it-i on 9 .  and tu:n o­
t iona to return the sender to no rmal and a dvance the ( R-25 ) ·swi t ch 
to po s i t i on 13 . · In po s i t i on 13 , the co in collect feature of the 
sender i s  t estedo The subaoriber ' • l ine i8 t raced o ver lead ( T ) , 
( C I )  relay operated, cs.� ( K-25 ) ,  cam ( V- 25 ) , wind ing of the ( CC )  
relay , lS�A.C res is ts.nee to ground on oam { P-25 ) o !he conneot ion 

.o r the ( CC )  r elay i s  now reversed , so t�at i t  w�ll respon� to po­
s i t i ve battery over the t ip . o f the l ine . The ring ia  oonneoted 
through the conta ct of the ( CI )  relay , cam ( L-25 ) ,  to ground 
through the wind ing o f  the { RT )  relay . Lea d ( FR ) ia  grounded 
through the make contact of the ( CI )  relay , · cam { J- 25 ) , .( Cl )  re­
lay ope ra t ed. break contacts ot the ( QA ) . key , . and ( MS ) rela1 to 
ground through cam ( S- 25 ) . Thi a oondi t ion cause s the ·sender to 
eonnect . l lO vol t s  po si t ive be.t t eey to the l ine to collect the 
co in , opera t ing the ( CC }  a.nd ( RT J  rele.ya ·and in turn the { O'l )  re­
lay .  The o� era t i on o t  the { OT )  relay opera.tee the { SC )  relay. 
Circui t a  ba t t ery , winding ot  the ( SC )  relay , cam ( U-25 ) ,  ( CT )  
relay operated, b reak contacts ot the ( CJ. ) key , and ( MS )  relay , 
to ground on cam ( S- 25 ) .  The sender a().vancee and opens the cir­
cuit through· the ( CC )  and ( RT l rela7a which rel ease , relea a ing the 
( OT )  relay . The { �- 25 ) swit ch advanoes to po s i t ion 14 . When the 
( R-26 ) swit ch leRTea po s i t i on 13,  the ( SC )  relay releaees c 

2l o 4l Final Teet Sender 

The sender connects the wind1nga of the ( CT-8 ) rela7 . 
to l ea d s  ( � ) and { R )  to teat whether the co in has been col­
l eotedo The operat i on Qf the ( OT-8 ) rela7 is teated in the 
following manner. Lead ( R )  l a  opened,  lead ( T l '  i s  oon­
nect ed through the make contact ot the ( CI )  rel•y , cam 

) 

• 

J 
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( Jl-25 ) • 18-CR and 18-AP res iatancea ( 2500 ohms ) .  wind­
�ng o f  the ( CC )  rela7, 18-AC rei i atance ( 500 ohma ) ,  to 
greand through cem ( P-25 , o If the ( CT-8 ) relay in the 
aender doea not operate , the sender advance• and con- . 
�ecta ·�und to lead ( SC )  whi ch  ope rates the ( MG )  re­
iey e.a before . The operat ion ot the ( MG )  relay oper­
a t es the ( SC )  relay . Cir.cult : bat te ry ,  win ding of 
�he ( SC )  relay, cam l U-25 ) .  lead ( 8 } ,  make contact o f  
t:he ( MG )  rele.y , ce.m ( !'Y-4 )  , to ground on t·he break con­
··tact of the ( D )  rela7 , or omn ( W-4 ) , l ead ( 12 ) , to 
grotm d. on cam { S-25 J , when the ( R-4 ) swi t ch 1 s in po­
s i t ion e .  The ( SC )  rela� opere.t ed .,  locks to ground on 
brun ( P- 26 ) ,  and blocks the tea t ,  thus gi ving an alarm 
�nd light ing the lamp . I f  the ( C'l.'-8 ) �rele.y in the 
sender operate s , the { SC )  relay does no t ope rat e ,  and 
t'he { R- 26 ) swi t oh a.dvances .from pos 1 t ion 14 t o  pos i-
t i on 160  Circuit : battery , { R-25 ) magne t ,  cam ( C-25 ) ,  

· { B )  conta c t  of the 1 4�-J int errup t er .  break conta.ot8 
o f  the ( SC )  a.nd \ CT )  relays , ( CA )  key and ( 11S } relay,  
to  ground through cam ( S- 25 ) . From po s i t ion 15 to 16 
t·he ( R-25 ) awi t oh 1a advanced through cam ( C-25 ) and 
l F ) contact o f  the int errup ter over the c i rcuit Juat  
t ra ced; from po s it ion 18 t o  po s i t ion 17 , through oam 
{ C-25 ) end t he back conta ct or t he inte rl"'Upter ; snd 
f!"O?n pos l t  ion l 7 to po s i t  i on 18 t hrough 08..'Yl { C- 25 ) and 
the ( F ) contact o f  t he interrupter, prov ided the { ltS )  
relt.y i s  not oper2.tade The purpose o f  the inter1"1.tpter 
i s  to give the sender t ime t o  f'wlction e.nd bl ock the 
t e s t  ci rcuit provi de d  the ( CT-8 ) relay in the sender 
doe s  not ope ra t e .  �s the swi t ch leave s po s i t i on 1 7 ,  
ground i a  d i s connected from the ( TST ) lead 9 sllowi11g 
the sender t o  return to nonnal and rel ea s ing the ( T- 2 )  
relay . The ( T-2 ) relay rel ease d,  rel eases the (AD )  
and { CI )  r�layso  The sende r swi t che s are now advanced 
to the next sender as described in pa. ragrsphs 19 and 
20 and all te s t s  a re made on thi s sender. 

22 . SKIPP ING TERMIN..i.LS 

The first epe. re t e rm ina. ;i o f  a group o f  sp8 re t erminal s on. aro 
( TST ) i s  ocnnected to the 800 ohm winding o f  the ( S }  relay �  A.ll 
the other spa re terminals of t.he group a re st rappe d  and connected 
to the corre sponding t erminal of  arc ( AX )  o f  mae t e r  ewi t ch l .  \'then 

502376 
23, 
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a sender ni t eh adftn ces t o  a spa re t erminal , the ( R·-25 ) swit ch be ing · 
in p o si t i on 1 ,  the ( T )  operates , opera t ing the ( 1'-1 )  reley and 
advancing the { R-26 ) to po a i  t fon 2 aa de scribe d in pa ragr&.ph &.l. 
In po s i t i on 2 ,  the { T )  a�d ( T- 1 ) relays rel ease , end the ( S )  relay . 
opera tes . C i rcui t t f i rs t spare terminal o f  arc { TST l ,  brush an� t er­
minal o f arc ( TST ) ·or master awi t ch 2 9  ( T-l ) relay- normal , winding () t  
the ( T-2 ) relay,  cam ( R-�5 ) ,  t o  ground o The ( T-2 ) relay al so operates 

in turn opera ting the (AD ) relay o  The ope rat ion of the ( S ) relay 
ope rated ad"tttnces the ( R�26 ) sw i t ch to po a i t �on 17 . C i rcui t : ·· battery , 
( R-25 ) magne t ,  osm ( D-25 ) ,  ( MS )  relsy no rmal , �rn ( 0- 25 } ,  ground. In 
pos i t i on 17 �  a c i rcui t i s  cl oaed trom battery , ( R-26 ) magnet , omn 
( C-25 ) ,  front contact o !  the in te rrup t e r ,  break contacts of  the ( SC )  and 
( CT )  relay s ,  bre�k conta c t s  o f  the ( CA. ) key and ( MS ) relay, to ground 
through cam ( S-26 ) ,  advan cing the swi t ch to po s i t i o n  18 11 The sender 
swi tch sel ect o r  me gne t  i s  energi z ed through the brush a.nd · termina.l ( SM )  
o t  ma s t er swit ch 2 .  me.ke con ta ct { S ) relay, break conte.ct { REP ) '  rel.ay , 
cam ( K-25 } • to ground through brushe s and t erminal s ( SY }  and ( 'RS ) . The 
( AX )  relay i s  short- c i r oui t e d .  When the m gne t  b reaks i t s  con ta ct s ,  the 
( AX ) relay opera t es , through cam ( K-25 ) , and arcs ( SY )  B.nd ( RS )  to 
ground . The opera t i on of the ( U }  relay a.dvences the ( R- 25 } swi t ch t o  
pos i t i on l ,  rel eases the ma gnet an d  advances the brush assembly o f  the 
sen der swi t ch one termlna.1 . The ( S }  relay lo cks through i t s  1000 oh.� 
winding. e re { �C )  •· of ms. s t er swi t ch l st re.ppe d spa re t erm inal s on sender 
arc ( TST } , to ground on the make contaot o f  the { S } �elay . In po sit ion 
1 .  relsys { T ) an d ( T-1 ) op erste aa b efore , but the (R-25 ) swi t ch doe s  
no t advance s in ce the ground for i t s  ad�ance i s  sµppl ied thru the break 
contact of the ( S ) relay. A c i rcui t  is clo sed from ba t t ery , winding 
and b reak conta c t  of the sel ect or magnet , s t rapped t erminal s a.nd brush 
or nrc ( TST ) , t e rm inal and brush of ( TST ) & re o f  mas t er swi t ch 2 ,  to 
ground on the make con ta c t  cf the ( S } relay o Through th i s  ci rcuit the 
s elector ma.gnet ener.ghe s and rel ea s e s  unt i l  a u& ed. t ermind i s reached, 
when the { S)  rel ay rel eas e s  a Ground frol'!l the b rea k con tact of relay 
( S ) , make oonta ot of the { T- l ) re lay ,  advan ces the ( R�2�} swi t ch t o  po-

• s i t  i on 2 ,  reles s ing the ( T J  and ( T- l ) relays Q 

23 •  SWITCH AT E!fD O F  CYCLE 

When E:tll the senders ha ve been t e a te d  tmd. the la s t  a ender swit ch 
ha.s advenced to the 21 st  terminal , relBys { EC )  and ( T-2 ) operate in se­

· r i e s ,  to ground through cam ( R-25 ) .  The ( T- 2 )  relay ope ra t ed ,  operates 
the ( .AD )  rel ay , wh i ch

· 
in turn op erat e s  the { CI )  rel.�1y . The ( EC �  relay 

ope re ted, looks end l ight s the ( EC )  lamp . In pos i t ion 2 ,  F.. o i roui t is 
cl osed from bat t e ry .  { R-25 ) magnet , oam ( E-25 ) ,  ( AD )  and ( T-1 ) relay s , 
cam (W-25 ) 9  crun ( S-25 ) . to ground , advancing the swi t ch to pos it i on 3 ,  

rtlay 
switch 
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the (A } cam advanc ing the awi tch to po d t i on 4 o  The ( EC )  rels.y b�­
ing operated. prevent •  the, te s t  ci rcui t from funct ion ing. The { EC )  
key i s  now . operated, ext ingui shing the { '!C )  b.mp 8.nd operat ing the 
{ MS )  relay .  'rhe ( llS )  relay operated, looka and operates the { .L� )  
relay t o  ground on cam ( 0- 25 ) ,  advanc ing the swit ch t o  po s i t ion 5 .  
The swi t ch i s  then adv&noed to pos it 1011 6 1.hr·ough the make contact 
o t  the ( MS )  relay , to ground. on Ctil.'ll ( 0-25 ) e  In pos i t ion 6 1  the 
master swi t c.h  sele cto r m�.gnet s e.re €ne rg1 z ed s s  des cr ibed in par­
agraph 20 . The ( AX ) re ley op$ra tes . the ( R-25 ) swit ch i a  advanced 
to po s i t ion 7 ,  and the rel ee se of bo th s elector magne t s  advances 
the bru sh a s s embly of both ma s t e r  swi t chee to the firs t a.pare t er­
minal . C ircui t s  are then cl osed from ground on the brush o f  the 
{ RS )  arc o f  ma ster swi t ch l ,  st:ra.pped sp� re t ·�rminel s ,  o res.k con­
tacts o f  sele ctor res.gne t s  ( ?!S-1 )  and ( 115-2 ) ,  windings o f  ma gnets 
( .MS-l ) and P-�-2 ) t o  be. t t e ey ,  advancing the 200-H sel ectors t o  the 
no:rm�l terminal s .  In po s i t i on 7 ,  a circuit  i s  clo sed �rom be tter.r 
{R-25. )  ma gnet , cam ( E-25 ) ,  ( MB )  reley ope ra. t ad to ground on cam 
( 0-25 ) , advencing the swit ch to pos i t ion 1 7 .  Ground through the 
b rush e.nd no rmal terminal of the ( RS ,  a. ro of me.ster swi t ch 2 ,  cam 
( D-25 ) ,  to ba tt ery through the ( R-25 ) magnet ,  a�ve.i1ce& the swit ch 
to pos it ion l S . In posit ion 18 , the {�X )  relay ope ra te s  to ground 
through the normal t erminal and brush of arc ( RS )  of znaater swl tch 
l ,  advancing the ( R- 25 } swit oh t o  po s i t i on l .  !he ( EC )  relay re­
leasea o The t ea t c i rcuit will repeat the t ests  on al l the aendera 
unl e ss the { ST )  key has been reatored when the ( EC ) .kiy we s  oper­
ated,  in whi ch cas e  the circuit tor ope�at ing the ( T } relay 1 •  
open· ane the t est c ircui t reme ina no rmal o 

24 . TEST illl""DONED - ST•RT 

'l'he rHtore.tion o f  the atart key with the { MB ) . ( EC )  and { S ) 
rele.y s normal , end the ( R-25 ) swi t ch 1n e.ey po s it ion except po e i·­
t i o:n l ,  i . e .  at any time during t'h.e rout ine t es t ing, ed.vanoea the 
( R-f5 ) Bfli t ch to po s i t ion l .  Thi s  o l o s e a  ci rcui ts  to advenee the 
{ R-2&) . ( R-20 ) and ( R-3 ) swi t ches from any J?OS :tt ion to po s i t ion l o  
The { R-1 } awitch _ 1 s  a l so return ed to po s it ion l ,  i f  the ( !� )  key 
11 ope rated ,  and it in turn res tores the ( R- 2 )  switch to normal o 

. 25 . UNUSED OF CLASS SWITCH · 

Several pos it ions o f  the el&ss swi t ch a.re not used in connec­
tion w i th the mul t i-te s t . These a re po s i t i on 4, Offi ce O•e:r:tlow; po s i t ion 10 , RCI d irect below 10 , 000 , wi thout s ta t ions ; po s i t ion 
14 , RCI and Mechen ioal Tandem below io . ooo - w i th stat iona ; 

Iuue_g_BT 502376 
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po ai t ion 15,  RCI and llechanical Tandem above 9999 . The ae po e i t iona · are 
tor claaae1 ot call •  eu. ctl;y the same aa tho a e  expl.a ined in the mul t i­
te st but which require a 1l igb.tl1 di fferent set t ing ot the aendero 
T"n.e ae ola1 see are ua d tor part i cular number osl l s, when the ole.u 
aw1 t ab and numeri cal and o ther r•gi ster 1v1i t che a  are eet ms.nually. 

26 .w 

When a a 1ngle teat ia to be made on all a en4ere , the ( MT )  k97 11 
not opera t ed and the ( R-l ) and ( R- 2 ) swi t che s are s et manually- ,  oauaing 
the regi ster swi t che• t.o advance to the ir corresponding aet t ings aa de­
scribed in paragraph 7 o l ,  except that the · ( RI )  and ( BI) relays and the 
relays associated with the regi eter swi tches do not ope rate o  Under 
thi s oondi.t ion , the oi rcui t fo r operat ing the ( Il( )  relay and advancing 
the { R-24 )  swit ch whi ch ,  with the ( MT )  key operated . pane s thru the 
conta ot1 of the relay• aasooie.t ed. with the regi ste r swi t che a ( see par­
agraph 7 o 2 )  now i a  clo sed around the se relay s ,  a ince l ead 4 i a  con­
nect ed t o  lead 6 thru the ( l4T ) key when no rmal • . The. t.est i s  me.'o.e ae 
described in eo:nneo t ion wi th th• mult i- t e a t o As aoon •• 'the ( R-20 ) 
awi t ch reachea po s i t ion 17 , the ( R- 25 } swi t ch ad'f&nces to  po s it i on 5o  
Circui t i ground, cam ( Q-20 ) ,  l ead ( 5 ) , ( MT )  key normal , l ead ( 4 ) .  cam 
{ V-20 ) ,  lead ( 6 ) ,  ( llr J and { REP )  keys , cam ( D--25 ) ,  ( R- 26 ) magnet t o  · 
battery. The c ircuit then proceeds with the co in te a t s ,  o r  advancea 
the sender and. ma s t er swi t·chea ,  depending on whe ·ther or not . the aender 
ie a oo in sender. 

· 

27 . 'rIME i.LARM CIRCUIT 

The operat ion of the t ime e ls.rm c i rcui t give s the alann when the 
t est i e  blocked a t  any po int . The operat ion of the ( ST }  key oper�tea 
the ( TA )  rela7 . The ( T.A )  relS¥ operated, ( a )  looks to ground through 
cam l V-24 ) .  ( b )  conne ct s ground frora the int errupter,  through t erminal 
and brueh of arc 3 ,  operat ing t he sel ecto r ?DP-�et , and ( o )  oonnects 
ground to the brush o t  arc 2 . Eaoh olo a·u.re of the interrup ter con­
tacts · energi ses the magnet wbi ch :.rel ea s e s  when the interrupt er con­
taota open, advancing th•' brush assem·bly of the swi tch one t erminal o 
When the ( R-20 ) awit di  Jtetu:rns . to n�rme.l , the ( R- 24 )  swit ch advance• 
from po a i  �� 1on 18 to po s ition l ,  rel eas ing the ( TA )  relay .  The { TA )  re­
·1a1 rel eased, conneota grO\D\d from it s break conta ct , t erminala and 
bruah of arc l re s to ring the ael eotor · to no rmal o I t  the t est c i rcuit·  
1 •  blocked on aey t aa f, when au:f'fioient t ime baa elap sed to allow the 

KISCELLi.NEOO'S 

SINGLE TESTS 

• 
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awi t ch t o  reach the termina l to whl ch the s i gnal appa.ratua 1 1  con­
necte d,  the {ALM) meter operates the { TA )  lamp ,  light • and the 
alarm ci rcuit give s  sn sudible tt.la:nn o ( When "H" · wiring is  uaed 
the ( A.L:rl) met.e r  doe s  not operate if the t ime 1nter'98.l is caused b7 
a busy sender holdin.g �he { R- 26 ) ewi t eh in posit ion 2 ) ·0 !hi • cir­
cui t is so t imed that i t  will  require sl i ghtly longer fo r the 
swi t ch to reach the ala rm t erminal thl\n i a  req�ired tor the teat 
ci rcuit to complete one cy cle o f  tests  o The ope re t i on o·f the ( TA )  
key rel eases the ( -li )  rAla.y , re sto r ing the c ircuit tc no1"mAl . 

28 . 

The c i rcuit  i s  pro vi�ed wi th fi•e meters ; c i rcuit s teated meter 
( CT ) ,  fllarm me ter t. At:M ) , busy not tested me ter ( '}mT } or { BY )  aingle 
test meter ( ST )  or  ·( RST ) , a.nd mult i-te s t  meter ( MT )  or { ru'.t'!') , . 

28 . l  · .LQ.tl. :.feter 

The ( CT )  met er operates while the { R-25 ) swit ch  is in po­
s i t i ons 7 to · 9 .  throut;h ca.'Tl { T-25 ) ,  ma ke oonta ct of the ( S� )  
key , break contac t  o f  the { �C ) , ( S )  and ( MS }  relays . to 
ground on cam ( 0- 25 ) . !:f the ( L-1.S ) ,  ( EC ) or ( S )  relays e.re . 
opera ted , 11s on re•olut ions o f  the ( R-25 ) awitch · when ad�,no­
ing the sende r and me eter swi t che s ,  the meter doe s  not oper­
ate . Therefo re ,  the meter re gi s ters only the number o f  
se?) dere tested. 

See pa re.graph 27 e 

28 . 4 Mete: 

The ( ST )  meter opera.t ea , to ground on c!lln ( L- 2• ) ,  when 
the ( R- 24 ) swit ch 1 •  in posit ions � to 6c Since t he ( R-24 )  
swi t ch makes one revolut i on for ee.;Jh t -.,,, t ,  the ( S'r ) metH• 
regi sters the number of s ingle te•te ma.de o 

502376 
December 23, l92i 

\ 

;METEP.S 

28~3 (BNT) Or {U) Meters 

3ee paragraph 604• 

I 

• 
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28 . 6  Me ter - 0H" 
. · · , , 

This  me ter operates .wi th t he (MT ) key no rmal and the ( REP )  k91 
o:peretes once for ea ch revo lut ion· o f  the ( R- 24 ) swi toh ,  indi cat ing 
the number of t imes a s ingl e  t e s t  i s  r.epee t ed on a sende r .  

28 . 6  Met er -

The { MT )  me ter ope ra t es through the mllk:e cont a ct o t  the ( NI ) 
rele.y , cam ( T-.2 ) in po s i t ion 1 3 ,  cam ( R-2 ) ,  make contact o f  the 
( CL ) ,  ( TS )  and ( CR )  relays , make contact of  the ( MT )  k97, l ead 
( 5 ) ,  to ground on cam ( Q-20 .} .  The meter records the nu.'Dber of 
comple te oyol o e  o r  te s t s  made . 

26 o 7  Meter - " H" 

�is me t e r  operate s wi th the ( R-2 ) swi t ch in poa 1 t i on 3 and 
t)'le ( B-24 ) swi t ch in po s i t 1on1 3 to 5 with the ( KT) · and ( REP )  
lceya operatedo  It records the · number ot cycl e s  rep·eated on a re-

· pea t mul t i- tea t .  

29 . 00l 

See pa.ragr8:phs and 

29 0002 Mal t i-Te a t  

See p!:t ragrnph 60  

29 . 004 

Thi s  key is used when it is nece ssary to tes t  the sender 
on select ions fo r a pa rt icular ntl?Ilber . \Vhen operated , the ( PH )  
key � onne :� t s  g;round to lead ( 5 )  e.dvancing the ( R- 1 ) awi t ch to 
pos i t ion l .  With the ( R- 1 ) swit ch in po s i t ion l ,  the ( R- 2 )  
swit ch advences t o  pos it ion 1 .  The numeri cf' l regi sters are 
th.en set manu.a lly for the code and numbe r re qui red. 

See pa ragraph 7 . 302.  

23 

(RST) Wiring 

{MT) "G" Wiring 

) 

LRMTl Wiring, 
' 

~ 
KE.I§. 

!ltart Key (ST) 

6ol 24. 

Ke!: (MT) 

29.00IJ. · .. _Part i cular Number Kez {P!fl 

Pulse Lamp Key {PL} 
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29 .005 of 

See paragraph 230 

29 0 006 Cont rol 

!hil key 1 8  uaecl tor ad.•a.ncillg the ( R-25 J ..,i t ch to a 
po in1; where the teat c1rcu1� will return .to norm.l when the 
( C& )  key i s  res tored. It 1a operst•d when a ta'tll.t in a ·  
sender cauae a the teat · c1 reul t  to at 1ok. Th• operat ion of 
the key , ( a )  conneata ground from 1 ta make con ta.ct , brush 
and termina l of arc ( TST ) .. ot me. a ter awitoh 2 ;  bruah and 
tenninal of arc ( TST ) of the sender switch, to lead ( TST ) 
ot the sende r9 holding 1 t  bu17 a a  long aa the key 1a ope�­
ated, (b ) opera te a the ( a.a. )  rela1 � Circuit : make oontact 
of the ( ST )  ke1 , ( EC ) , ( S ) , and { MS )  rela7a no rmal , to 
ground on cam ( 0-25 ) ,  �h• { Cl. )  rel�7 operated , looks and 
e.d.vancee the ( R-25 ) nit ch. to po a 1 t i on 11 . '!he {R-.26 ) 
swit ch canno t advance fron: �os i tion 17 until the ( CA )  key 
i a  res tored , aince the o i r�� i t  for adTancing it 1a  open at 
the oontaat a ot the ( CA )  key . When the ( � )  key 11 re­
stored to normal , the ( R-25 } awi tch advance• to pos i t ion 
18 " In po si t i on. 18 , the sender swit ch  ia aclTenced. to the · 
next terminal as al rea d7 described .  When the ( R-26 ) swi t eh  
reache s po s i t ion l ,  the ( ! ) relay cannot ope rate t o  adY&.nce 
it until the { R-24 } ,  ( R-20 ) e.n.d · ( R-3 ) ni t che a are no rmal o 
Theae switches· are rea to red to normal a1 de acribed in para­
graph 24 0 If the { KT )  key 1a operated , ground on cam 
{ Q-25 ) ,  make contaot of the ( !fl )  key', lead ( 6 ) , advance &  
the ( R-1 ) ... i t ch t a  .pQ s i t ion l o  With the ( R-3 ) , { R-20 ) ,  
( R-23 ) �nd { R�25 ) . swi t ch.ea in posit ion l ,  t he  { T )  relay 
operates . a�art !ng the te a t on the next eendero 

Thi s key is for the purpo se o f  repea.t ing tests on the 
aame &ender. The- operat ion of the lr.e1 opera.tea the { RIP )  
rela� whi ch lo cks and opene the c ircui t to r adTenolng the 
sender •wi tohea o The ope ra t i on o f  the ( REP )  key , when the 
( MT )  key i s  normal , o:pe ra tea the l T )  rel� when the { P.-26 ) 
awi t ch i a  in po s i t ion 4 and the ( R-20 ) swit ch  i s  in poai­
t ion 17 , allowing the sender to be re s t o red to normal be­
fore start ing io repeat th• t ea t .  C i rcui t s  ba tte17, wind­
ing o f  the { T ) rela7 , cam { P-25 ) , make contact of  the ( REP ) 

502376 . 
December 23, 1924 

Ind C:,ole 1'87 (EC) . 

290007 Repeat Key-1.l!tR,l 
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key , break contact  o f  the ( tfr )  key, lead ( 6 ) ;  cam l V-20 ) ,  lead 
( 4 ) , break conte.ct of the ( �fr )  key l ead ( 5 ) , to ground on cam 
( Q-20 ) .  A s ingle te s t  may be re�ee. t ed , or the . s erie s may be re­
peat ed by ope rating the ( Mr )  key also . If only a s ingl e  repea t  
i s  d e s i re d ,  the repeat k�y mus t  be res tored before t he tes t o i r­
cuit  compl e t e s  the cycle i t  i s  in at the t ime t he key i s oper­
a t ed .  Th i s  doe s  not cause the co in col lect snd ref'und t a s t e  to 
be repeat ed .  

29 . 008 Part icular C i rcui t 

This ke7 operated,  dis conne o t a  ground from the winding o f  
the ( T-2 ) relay and the ( TST ) leado The ( T-2 ) ,  ( AD )  and ( CI )  
rel a�a the refo re canno t operate end the ( T ) ,  { R ) , ( FT ) , and. ( FR } 
leads a. re thus held open which prevent s &.J\V int erfe rence wi th 
busy sender• , bJ the sender S'Wit oh� The sender swit ch is ad­
vance.d b7 means of the aasooiated stepp ing key aa de scribed 
here inafte r ,  to AJl1 sender as d.e s i red o 

Thi s key 1s used to pa a s  senders when made busy by a make 
bu57 plug . See paragraph 6 0 4 .  

'lhe oper8 t 1 on o f  the ( LS )  key ope ra t e s  the ( LS )  relay • 
which causes al l tes t s  to be mede on the low speed pul se inter­
rupter. 

The operat ion o f  the ( IIS )  key opens the opere,t ing c i rcui t  
fo r the ( LS )  relay , s o  that all t e s t s  are made with the high 
speed pul s e  inte rrupt er. 

29 . 0 3  Maximum L ine 

Wi th this key norme.l , the ( R- l ) swi t oh la a rranged to use 
a maximum sub s criber ' s loop fo r some t e st s ,  and minimum eub­
soriber ' s loop for o thers . When the ke� i s  ope rated. the max­
imum sub s cribe r ' s l ine i s  used tor al l teat s .  

23 

Key {PC) 

29.009 Busy Meter Key iBKl 

29.0l Low Speed Key {LS) 

29.02 High Speed Key (HS) 

_) 
Key ( J4ax. I, ) 

J 
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The operat ion o f  this key give s a minimum subscriber' • 
l ine for all teat s .  

29 . 0 5  Free Ce ll FC 

The ope re t 1on of thi s k8J' opens the ope ra t ing ci rcui t 

to r the ( CN-l ) rel9.J' , permi t t ing co in aendera to be te a t ed  
f o r  free cal l a .  

The ( CT--4 )  key is  opera t ed to t e s t  the operate and non­
operti te ftlnct1on o t  sender rele.y { C'!'-4 ) on ltJl1' class o f  call 
1n add i t ion to po s it i ons 3- 11-13 o f  t he ( 1t-l ) swi t ch . 

Thi s key is  used to s t op the � est  after all nor.- eo in 
senders hnTe b een t e s t ed and before tes t ing the oo i:n aender8 . 
The oo in senders e.re o.onnected to s. seDarat e  sender swi t oh. 

The operat ion o t  the ( NCO ) key opens the ci rcuit through the 
21 st terminal o f  the last  swi t ch for operat ing the ( MS }  ralay, 
whi ch advance s the me. a ter swit che s ;  hence the teat cannot pro­
ceed on the oo in senders unt il the ( NCO )  k9l' is re ato redo 
Th i s  key i s  nece s sary because t he aame reg1 ater sett ing does 
no t always apply to bo th non- co in and ooin &enders .  as in the 
ce;s e  o f' call s to the d is tant opera tor o When the ( Ml' )  kei 1 a  
no t operated ,  the { R-l ) .Wit oh mu a t  be moved to the co rrect 
po s i t ion manuelly- o 

An lndi vidtial key i s  pro v l ded to r e.dvsno1ng each aeleo­
tor swi t ch. The se are used to teat a J18.rt 1 cillar s ende r ,  o r  
tor s tepping the se l ector swit ohea to r at\Y reason o ther t han  
fo r pass ing e ?!lB,ke b'\:l.S)' plugo B ator� a selector is s.dnm.ced 
in thi s manner, the t e s t  l es.ds miia t be cl ettred b;y restoring 
the ( ST )  key and ope ra t ing the { PO ) key. The opeTat ion ot a 
s t epp ing key conne ot a  ground di rectly to the winding ot the 

rna g:net o f  the switch wi th whfch i t  is aaaociated o Ytben the 
key h re stored, the magnet , b7 i t s  rel ease , e dvancee the 
sel ector one · po si t iou. Thus the sale otor is advanced one 
po s i t ion fo r ee.ch operat ion o f  the key. 

I 
502376 

23. 

Ke7 { 

29006 (C'l'-4) Ku 

29 ~07 Hon-Coin Only Ke_:, {NCO} 

~9e08 Stepping~!. 

I 

/: 
I 
I 
I 
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The teat  may be carried on step by step by mee.r1s o f  the ( SS )  
an d  (AV)  ke7a.  Wi th the ( SS )  key ope ra ted , the ( L-1 ) relay is  
hel d  opera t ed afte r  the ( L ) relay releases ,  thus hol dine the 
fundemental c i rcuit open . The { L-2 ) relay rel enses end the 
( R-20 ) swi t ch adYen ce s ,  adveno1ng the ( R-3 ) swi t ch .  The ci rcuit 
is blo cked es the (L ) relay cennot reoperate unt il t he (L- 2 )  re­
ls.y i s  rel eased b7 the ope ra t ion of the (&V ) key. As.s each step 
progresses the progre s s  s.nd ms t oh lamp s  l ight as  an indica ti on 
that the ci rcuit ia  readJ" for the next s t ep .  

Th i &  · kq. i a  ope ra t ed in conjunct ion with the ( P..EP ) key in 
o rder to repeat the co in collect and re tund t e s t s  with the 
o the r t e s t  or te s t s .  The ope ra t ion of the key opere. te s the 
( REP-l ) relay and { � )  rel&J o The ope rat ion of the ( REP )  re­
lsy pre•ent a the advance ot the send er ewi t ch. The ope rat ion 
or the ( RBP-1 } relay preTent s the { T l  relq from operating when 
the ( R-25 ) swit oh i a  in po a i t i on 4, 10 that the ( P.-25 ) swit ch 
18 adTanced to pos i t ion 18 ( thru the oo in teat pGSit ion1 ) before 
starting to repeat the t e s t s  on the sendero 

29 . 2 !ime Alarm 

Thi a ke7 when ope rated, rel eaaes the { TA )  relay restoring 
the t ime alarm ciraui t to norme.l o 

Thi• key 1s to r t e a t ing RCI cal l a  using a min imum loop o  
I t  d i s oonnects the { MG- 2 ) relay from the ci rcuit and sub s t i­
tutes the ( MG-1 ) relay . 

The ope ra t ion o f  this key connect s resistance and eapacit7 
to the fun ds.men tal c ircuit on RC I test  cal l s .  

29 .. _5 es t 

When the ( REP ) and ( REP-4 ) ke7s a re ope rated a .  certain teat 
determined b7 the pos i t ion o f  the ( R-1 ) swit ch  is repeated on 

29.09 Step-by-Step Keys {SS) J.n~J.!Il. 

29.l Repeat Coin Key iREP-CNl 

Key {TA) 

29. 3 Minimum CI Key i KI!~_Q.U. 

29.4 Capacity K~ i CA.P. ROI} 

Rep Key 1 PJ;P-41 
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ea ch sender a a  followa : The ( Z )  and {W ) relaya oou:nt the 
t e s t s  as fol l ows : When the ( R-24 )  swit ch adY&noe a to pos i­
t ion Z on the ti :rst te st the (W-l ) relAY' ope rates . The s.d­
van oe ot the ( R-24 ) swit ch ·trom po s i t icn 5 opera.tee the 

{ Z-l } relay . The advance o f  the ( R-24 ) ew1 t ch t o  po s i t ion 
3 on the se oond te s t  releases the (W-1 ) relay , operat ing 
the { W-2 ) relay .  The advance of the ( R- 24 )  swit ch out of 
posi t i on 5 rel ease s the ( Z- 1 ) relay . operat ing the ( Z-2 ) 
relA)t• The e:dvence o f  the ( R-24 ) nit ch to po s i t i on 3 on 
t�e third tes t  operat es the {W-1 ) rele7 BgB.in and the ad­
vance frQm post t i on 5 ope ra t e s  the ( Z-1 J rels.y- o On the 
fourth t e st the (W-l ) relay re lea se s , rel easing the ( W-2 ) 
relay which operate s  the ( REP-1 } relsy �  The a dvance o f  
the ( R-t4 } Ri t ch out o f  pos i t ion 6 ,  relee ae s the ( Z-1 ) 
�nd (. Z-2 ) relays . The ( REP-1 ) reley ope r·a. ted, locks end 
olo.ses the ci rcuit fo r adve.ncing the { R-25 ) awi t ch from 
po s 1  t ion 4 s s  des cribed in para graph 26 !l.nd ca-v.ses the 
te s t  c i rcuit t o  e dva.nce to the next asr.der e s  d.e sc ribed 

. in ps rs..greph 26. 

• 32-A t e s t  s e t  is  fu rn i shed, whi ch con s i s t s  of two but­
totrn s t tn ched to a co rd e.n.d plug and h for the purpo s e  of 
gl vir: .. � remo te cont-rol of t h.e cont rol a dv�r1ce f'eatu�e and step­
b�r- s t ep  fea ture . Fo r thi s purpo se t he t est  c 1 rcuit is pro­
v·id.ed with Jacks -whi ch a.re mw. t iplcd a t  the send&r frllnlea .  
The whl.t e  key i s  to r the adv�noe con trol fen tv.re end i s  md.e 
operA t ive by opera.t ing the repea t key �t the sender t e a t 
frame o When rapes.t ing on a sender shoul d the t est  ci rcuit 
be come stuck due to  t rouble the o_pera t i on of thi s key wil l 
ca.use it. to e dver1ce to  normal s.nd :reaume testinf;• ThQ red. 
key ia made operat iv0 by operating the { SS )  k�y on the sender 
te s t  !:rsme and l s  used to ecc.ompl ilSh the s.�ms purpo se as the 
AV key i . e .  to caus e the t eat c! r��lt  to make one more sele c­
t ion " 

EHG., - -P •. E . B .,  
December· 23 , lS 24c 
FP 

APP 9 D . --E. R .  COOKE 
rr. G .  J'(t  

2.376 

I 

previous 

29.6 #32-A Test Set 

CHKiDo--G.E.H. 

I 

J 

I . 

I • 
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