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Schematic - -Test And Sender Circuits - outgoing Trunk Test Board ... Machine sr,i tching 
System. 

GENERAL DESCRIPTION 

SOUTHWESTERN BELL TELEPHONE COMPANY 
MAIN OFP ICE - KANSAS C !TY MISSOUBI 

l. This circuit is a sender and test cord combined. I't is used to test trunk: 
circuits outgoing to a relay call indicator office, a tandem relay call indicator 
offjce or a mechanioal office. Three sequence switches are provided in this circuit, 
namely, oord switch, (R-1} senrler switch (R-2) and impulser switch (R-3}. 

Mf:JCHA.NICAL Ct,.LLS. 

2. When the plug of the test cord is inserted in a non busy outgoing trunk 
jaol-c to a mechanical office and the test number is set up on the recording keys, 
with the full mechanical FM start key depressed . the trunk is made busy to all 
hunting selectors a.nd selection begins. If the plug of the cord is inserted in 
the j aok of a busy trunk the red lamp lights and. the reao~li:i,ng keys are ·ineffective. 
The green lamp flashes d.urine; selection. If the red · lamp is lighted after the 
green lamp has started to flash, it is an indication that the incoming or final 
circuits have gone to tell-tal~. Should the start ~ey be h~ld operated, and if 
after selection is completed the TEST ltey in the associated voltmeter test cord. 
circuit is also operated., the trunk under test is connected throueh to the volt
meter circuit. If the start ltey is not held operated, at the time trunlc closure 
take~ place the associatecl incoming circuit goes to ringing position and the green 
lamp signal is changed from a flashing to a steady one. 

3. With the circuit closed through in talking position, the white la.mp is 
under control of the swi tchhoolc at the oalled station. The circuit may be restored 
to normal as soon as the ringing signal is received by removing the plug of the 
test cord from the associated trunk jacl<, or it may be restored at any stage of 
the circui t process by the operation of the disconnect key. 

4. These classes of calls are handled in a manner simila? to that described 
for " I-~echanical Calls 0 with the following exceptions. (a) The plug of the cord is 
inserted in the outgoing trunk jacks of the rela,v call indicator and tandem 
call indicator trunks in place of the full mechanical trunks and the TAN and RC! ' 
1-ceys are operated in place of the FM key. In the case of a tandem indicator call, 
the opera tor depresses ·the proper tandem tens and · tandem uni ts keys depending on 
the office called. 
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5. With the plug of the cord inserted in the test jack of a non busy outgoing 
trunlr ,jacl-c, the operation of the full mechanical start k:ey FM operates the FM 
and MB :relays in series. The FM relay operated locks in series with the MB relay 
under control of cam G of the cord sequence switch and the TK relay. The opera
tion of the l\tlB relay connects ground on its make contact to the sleeve of' the cord 
thus making the trunk busy to all hunting districts selectors. The MB relay oper
ated a1 ,.; o advances the sender switch (R-2 from position l to position 4 in a cir
cuit from g:r.ound on the armature of the MB relay, both upper contacts of cam H, 
break contact of CC relay both outer contacts of cam D, brea.l{ contact of the CI 
relay 9 make contact of the FM relay, lower outer contact of cam B to battery through 
R ma.g1rn t of the sender switch (R-2). With . the sender. switch in position 4, the · 
above circuit olosure is extended through both lower contacts of .cam C of the sen• 
der switch a11<l. up-per inner cont?-ct of cam B of the cord switch (R-1) advancing the . 
cord siv:i.tch from 1~ositioi-1 1 to }_'.X)sitio112. The green lamp flashes in this position as an 
incUcation that sel.~ction rs tak.wg place. With the cord switch in position 2 and 
the senrler switch in position 4, the TG relay and. FM resistance are bridged. across 
the tip and ring of the -cord. On full mechanical calls, the TG relay will be 
operated by battery and ground from the incoming trunl;;: circuit at the distant officeo 
The TG relay operated operates the TK relay, which in turn advances the sender 

·switch to position 5. The TG and TK relays release when the sender switch leaves 
position 4. · 

6. With the sender switch in po$ition 5 and the cord switch in position 2, 
the fundamental circuit is closed over the tip and ring of the trunk for operating 
the STP relay for incoming brush selection. The path being from the distant office 
over the ring of the trunk and the rinff of the cord, through both lower contacts of 
cam N, of the cord SVilitch, 35 ohm winding of OFL relay which is differentially 
wout.td and therefore will not operate with the normal flow of the current, both 
vtindings of STP relay; break contact of BO' relay, both inner contacts of cam N of 
the sender switch, upper outer and lower inner contacts of cam M, of the cord sv"i tch 
tip of the cord and tip of the trunk to the distant office. The selection of the 
incoming brush at the distant office is controlled by the numb(jr of counting relays 
set, which in turn are determined by the thousandths key operated, The associated 
incoming circuit at the distant office advances to its brush selection position, 
and by means of its A oommutator brush and segment, successively short circuits. and 
permits the re-operation of the STP relay. Upon each operation and release of the 
STP relay, one set of counting relays is operated ~nd locked. The circuit for oper
ating the counting relays is traced from battery through contacts of cams J and 1 of 
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the senner switch the ,Ninding of counting relay #3, assuming that the incomine; brush 
4 is to be selected, break contact of counting- relay #3' to lead 3, which is con
nected by strapping to all terminals designated 3 at the right of the thousands 
keys. ( 7-·0 select #4 incoming brush it is necessary that thousandths key #6 or #7 
be operated), inner right make contact of thousandths key operated, upper inner 
and. lo•:Jer outer contacts of cam H, malte contact of STP relay, to ground on cam K, 
operating the #3 counting relay. With the #3 counting relay operated, ground on 
its armature is connected to the winding of the #3' counting relay, whic.h does not 
operate at this time, due to the ground connected to the other side o~ its winding 
through the contact of the STP relay. When the A commutator brush in the associated 
incoming selector at the distant office makes contact with the first ttA" commutator 
segment, the STP relay short circuited and released, disconnecting ground from one 
side of the ·winding of the counting relay ,13', allowing it to operate and lock in 
series with the #3 relay to battery on cam J. The #3' relay operated transfers the 
pulsing circuit through its armature and make contact t-0 the #2 set of counting 
relays, ready for the next pulse. The ·}2 and #1 and #0 sets of counting relays are 
similarly operated on the second, third and fourth pulses respectively, applied to 
the fundamental circuit. 

7. When the STP relay releases on the fourth impulse, the BO' and FO' relavs 
in -parallel and in series with the O relay look over a oircui t from battery throug::1 
the O relay, to ground on the armature of th$ O counting relay. The operation of 
the BO' relay opens the fundamental circuit thus aompleting brush selection. The 
FO relay operated closes a circuit . from ground on cam L, to battery through the R 
magnet of the sender switch, advancing the sender switch to position 7. 

a. The function of the cirouit through the Kand H cams is to reverse the con~ 
tact polarity of the stepping relay for each succeeding selection to prolong the 
life of the relay contacts. 

9. With the se11der switch in position 7, incomin~ group selection ta.Ires place 
in a manner similar to incoming brush selection. The incoming ~roup selection de
pends upon the closure of the thousand.ths }-::ey in combination with the hundredths 
1re;·7 ( assuming that the number c~lled is 6543). The IG relay is operated by eround 
on the right maJ:<:e contact of l{ey 5 in the hundredths row. The circuit for operating 
the counting relay is tracea. from ground on cam K, through the left inner malrn con
tact of thousandths key #6, maJ{e contact of IG relay over lead ifibl to the !,f:l counting 
relay \r~hich functions as previously described• When the FO' relay is operated, the 
switch is advanced. to position 9, 

Final brush. tens, and units selection. 

10. With the sender switch in position 9• 11 and 13 final brush tens and units 
selection take place. The circuit operating the counting relays is traced in these 
cases from cam K, through left mal{:e contact of Hundredths 1tey 5 to the O counting 
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relay, through TCNS key 4 to the 4,1=4 countinc relay and from L'NITS ltey 3 to the 4,~3 
counting relay. 

ll. In position 15, the sender circuit closure is made for the purpose of 
advancing the final and the incoming circuits. Reverse battery is connecte:1 baclt 

.over the fundamental circuit by the incoming circuit operating the O:B'L an-I the 
STP relays in series. With these relays operated the O relay is operate1 over a 
circuit from ground on the armature of the OFL relay, lower inner and upper contacts 
of cam M, malte contact of STP relay, upper outer and lower inner contacts of cam H, 
throue-h the winrling of· the O relay to battery on cam 1. With the O relay operated 
the FO' relay is again operated and advances the sender switch to -position 16. 
With tho s0nder switch in position 16, the CC relay is operated over a circuit 
from· battery through its 1:1inding, both inner contacts of cam E, to ground throup'h 
the lower inner contact of cam L of the sender switoh. The CC relay operated ad
vances the cord switch to position 3 over a circuit from ground on the armc:1.,ture 
of the TK relay (norma1) • lovrer outer and upper inner contacts of cam H, ma.lrn con
tact of the CC relay, upper outer contact of cam C to battery throu6h the R magnet. 
With the cord switch in position 3, the green light is extinguished. If the start 
ltey is held in the operated position, the MB relay is held operated thus preventing 
the cord S1.7i tch from advancing. When the test key in the voltmeter cord circuit 
(not shovm} is 01)erated, the VM relay operates advancing the cord switch to posi
tion 7. The outgoing trunlc under this conr1i tion is closed throuc;h to the vol t
meter circuit for testing. YJhen the voltmeter test is not required the MB relay 
is released by the release of the start key and ground on its armature advances the 
cord switch from position 3 to position 4, and the A cam carrying the sY.ri tch to 
position 5~ With the cord switch in ]iOsitions 4 to 6 inclusive, the green lamp 
burns steadily as a ringing signal. \Vi th the cord. sv.ri tch in position 3 to 7 in
clusive ii the TC and S relays in series are bridged across the tip and ring of the 
trunk _. The TC relay is operated by battery and eround over the fundamental circuit 
nue to trunk closure but the S relay which is polarized will not operate until the 
cu:r:rent is reversed which is caused by the call being ansv1ered at the distant · 
office. In positions 3 to 5 the CC relay is operated in a circuit from battery 
throuGh its winding, lower inner and upper outer contacts of cam E, malrn contact 
of the TC relay. to ground on the armature of the VM relay. Should the test corcl 
be removed from the test jaok, \7hen the rineing sie;nal is received in position 4 
and b efore the s1,vi toh reaches position 6 the CC relay will be held operated over 
a circuit from battery through its •:vrind ing1 both inner contacts of cam D, breeJc 
contac t of TC relay, to e:round on the armature of the Vl\lI relay. In either C8,se 

the cc r elay operated advances the cord switch from position 5 to position 6 over 
a ciI·cu:1.t from ground on the armature of the TK relay, through the lower out er a.nd 
uuper inner contacts of earn H, malre contact of the CC relay, upper contact of cam c: ·· to battery through the R magnet, The cord sequence switch is advanced from 
position 6 to position 7 by the release of the CC relay. The CC relay is r e l eased 
either by the s relay operati:ng due to trunh: line reversal when the call is arswer 2c1 
at the distant office or by the cord being removed from the outgoing trunk jac1r , 
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releasing the 'le relay. The CC relay released, advances the cord switcrh to posi
tion 7 in a circuit from ground on the armature and break contact of the TK relay 
through lower outer and upper inner con.tacts of cam H, break contact of cc relay, 
lower _outer contact of cam C, to battery through the R magnet. In position 7, 
the talking circuit is closed between the test board and the line called, and the 
white snpervisory signal is under ooritroi of the s relay which in turn is controlled 
over a circuit from the distant office. The VM relay is operated by the operation 
of the test key in- the associated voltmeter test cord circuit, connecting the test 
cord through to the voltmeter test circuit for test_ing. 

12. With the cord switch in position 7 or 8 and with the test cord removed 
from the jacl{:, the CC relay is operated in a oircui t from ground on the armature 
of the VM ~elay, break contact of TC rela0r, both inner contacts of cam D to battery 
through 1.'ts winding, advancing the .cord switch to position 9, in a circuit to 

' . ground on the armature of the TK relay. 

13. All three of the sequence switches are restored to normal from ground 
on the armature and break contact of the TK relay. 'Ni th the .cord switch in posi
tion 4 to 9 inclusive, ground on the armature of the TX relay is connected through 
both lower contacts of earn H, to cam C of the impulse switch. This grou.t'1d on cam 
C will advance the impulse switch from either off-normal positions (13 or 18 ) 
to normal position ( 1). With the impulse switch in position 1, the same g:~ ound, 
through cam C advances the sender switch to normal from any off-normal pos ition, 
by the way of the lo,;Jer inner contact of cam B of the sender switch. Wi th t he 
sender switch in position 1 and the cord switch in position 9, the same c;round 
through cam C advances the cord switch to normal posi tio.n, by the way of both 
outer contacts of cam P of the sender switch and the upper outer contact of cam B 
of the cord switch. 

14. At any stage of the circuit process, the disconnect key if operated will 
advance the cord sequence switch into position 9 awaiting re-set. 

15. Vvhen the plug of the test cord is inserted in a jack of a busy outgoing 
t:-·,n-11c, the TK relay is operated by grouhd on the sleeve or the busy trunl{: jaclr. 
'11hc 1.rI{ relay operated lights the red lamp as a bus:y signal and opens the circuit 
i n ·which the MB and associated relays are operated thus making the start keys 
ineffective. 

TELL TALE 

16. In mechanical calls if the incoming selector or final selectors go to 
tell tale, the OFL relay will be operated by reverse battery and ground from the 
1r1coming circmi t. In this case the vdndings of the 01ft relay, are connected series 
aiding. The OFL relay operated operates the TK relay. in turn lighting the red 
lamp in a circuit, from ground on the armature of the TK relay, both lower contacts 
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of cam K of the cord switch, both upper contacts of cam D of the sender svvi tch to 
battery through the red lamp. 

OVERF'L Q\'.f 

l ? ,, Wi.th the sender swi toh in position 9 and the oord switch in position 2, if 
the i nG() :-;:Jng eircui t goes to overflow it reverses battery and ground over the f-u11da
ment ;1:L c i:~cui t, operating the OFL relay. With the OFL relay operated, the TK r elay 
oper:3,·cee and locks under the control of cam J of the cord svd tch, and cam L of · the 
send e:.r f'ffli tch. With ~he TK relay operated, the cord switch is advanced from posi
tion 2 to position 8, where the white lamp flashes as an overflow signalQ The cir
cui t i n which the cord switch is advanced is traced from ground on the armature of 
the TI< re1.a.y 9 through both lower contacts of cam K, both inner contacts of cam D to 
battery through the R magnet of the cord switoh. 

RI:LAY CALL INDICATOR CALLS 

18e On calls of this class, the circuit functions in a manner similar to 
that descr ibed for 0 Mechanical Calls'' \Vi th the following exceptions. The start 
key ROI is depressed in place of the FM key and the CI relay operates in series. with 
the MB relay in place of the FM relay. . The impulser switch if off norrnal is ad- . 
vanced to position 1 over a circuit from ground on the armature and malrn con ta.ct' of 
the MB rel ay, both upper contacts of cam H, break contact of CC relay, both outer 
contacts of cam D of the test cord switch, make contact of the CI relay, brea.h: con
tact TA relay, both lower contacts of cam E of the sender switch, lower inner con
tact of cam .B of the im:pulser switch to battery through the R magnet • . The sencfo :r 
switch is adv::1.nc·ed ·from position i to posi tHm ·2• by the circuit closure previously 
described, extended. through both inner contacts of cam D of the impulser switch and 
the upper outer contact of cam B of the sender switch to battery ·through the R mag
'riet. 'Vi th the sender switch in position 2 the cord switch is advanced from position 
1 to pos ltion ~ by the same circuit closure extended through the up_per 01:1:te.r an~ 
lo·,ver inner contacts of cam C of 'the :sender SVli tch and upper inner ·contact ()f . cam B 

· of the cord s\vi tch to -~atter:y- through the. R magnet. With both the sender ·and cord 
_swit ches in'. position' 2, the TG ' relay "is bridged aoross the tip and •ring of the cord 
for the purpose qf lighting ti1e guard' ·1amp· in .:the call indicato·r c:ircui t (not shown) 
and for preparing the sender for the call indicator impulse 'transmission. The T'cf 
relay is battery by battery and ground from the call indicator circuit (not shoim) 

. in turn operating the 'rK ·relay. The TR; relay operated · locks 1n ·a local ·circuit to 
&round on the L cam closing a circuit · t .hrough· both levier 'contac·ts of cam 'K of t:b.e· 
cord switch and the upper inner c·onta.ct of :cam B advancing the sender sv1i tch from 
position 2 to .position 3. Vii th the sender switch in position 3 the TIC relay

1 
is 

held operated to ground on the armature of the TG relay and the holding circuit for 
the TG relay is . tl'ansferred through the contact of the TK relays. vVhen the circuit 
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is opened by the operation · of the assignment lcey in the call indicator trunl'~ cir
cuit (not shovvn) the TG relay releases in turn releasing the TK rela,y. With the 
sender switch in position 3, the cord switch in position 2, and the TIC relay re
leased, a circuit is closed advancing the impulser switch through one revolution. 
This circuit is traced from Ground on the armature and bre.ak contact of the '.r:K re
lay, lower outer and upper inner contacts of cam H, break contact of CC relay, both 
outer contacts of cam D, make contact of 'JI relay, break contact of TA relay, lower 
inner and upper outer contacts of cam E of the sender switch, lower outer contact 
of cam B of the impulser switch to battery through the R magnet. While the impulser 
switch is advancine throuGh one revolution, impulses of positive and necative 
battery and ground are sent over either the tip or rinG of the trunl{ to the distant 
office through either. hich resistance (3500) or low resistance (52.5 ohms} in 
accordance .,,,i th the recording lceys depressed. This oauses certain relays at the 
distant office to operate and lock, displaying the number corresponding to the keys 
operated. The stepping and counting relays are not used in sendin~ calls to relay 
call indicator offices. With the impulser switch between positions 16 and 18 in
clusive, a circuit is closed in vhich the CC relay operates. This circuit is traced 
from battery throueh the CC rela~,, both inner contacts of cam E of the cord sY1i tch,. 
both inner contacts of cam I{ of the impulser switch, break contact of TAN rela~r, 
both outer contacts of cam Q of the sender switch, to ground through the lower 
inner contact of cam G of the impulser switch. The CC relay operated advances the 
cord S'17t tch from position 2 to position 3 from ground through the back contact of 
the TK relay. From this point on the circuit functions as previously described 
under nMeohanical Call". 

19~ 0n cans of this class, the circuit functions in a manner similar to 
that described for the non-tandem calls excepting that the tandem recording lrnys . 
are brought into play, and the impulser switch is governed so that it transmits 
tandem i~pulses followed by retsular impulses. The TAN lrny depressed operates the 
TA relay in a circuit from battery through the relay, make conta.at of the TAN key, 
lov,er inner and upper outer contacts of cam G of the cord switch to rrrouna on the 

- armature of the TK relay. With the TA relay oyerated• the CI and MB relays oper
ate in series and lock as :previously described through the maJ.rn contact of the 
CI relay. The TA and MB relays operated 9,dvances the impulser switch from position 
1 to position 13. This circuit is traced from rround on the armature of the J,m 
relay, both upper contacts of cam H, brealc contact of CC relay, both outer contacts 
of cam ·D of the cord switch, make con tac ts of CI ancl TA relays, lower inner and 
uprJe1 .. outer con tac ts of cam F of the send.er svvi tch, upper inner contact of cam B 
of the impuls0r switch to battery through the R. magnet. ?vi th the impulser switch 
in position 13, the TAN relay is operated by tl10 circuit closure previously des
c:ri bod, extended throwsh both outer con tac ts of cam D as the impulser switch to 
batter;y through the winding of the TAN relay. With the impulser s-.-..,i tch in pOf.,i tion 
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13, the sender switch is advanced from position 1 to position 2 in a circuit from 
ground through the lower outer contacts of cam G of the impulser swi tch1 rn:J.lrn con-

·tact of the TA rela~r, upper outer contact of -cam B of the sender switch to battery 
through the R magnet. With the sender switch in position 2 this circuit closure is 
extended through the upper outer and lov,er inner contacts of cam C of the sender 
svJ'i tch and upper inner contact of cam B of the cord sHi tch to battery through the 
R magnet, advancing the cord switch from position l to position 2. The '.rG and '11{ 
relays function as previously described on a direct call indicator call the sender 
switch advancing to position 3. With the sender switch in position 2 and 3, the 
TAN relay is locked under control of cam Q of the sender switch and cam G of t b.e 
impulser switch. When the TG relay releases . in turn releasing the TK relay f 0llowing 
the depression of the assignment 1-cey at the distant offioe, the impulser sw.i tch 
advances from position 13, through position 18 and through position 13 aeain of the 
second revolution, in a oircuit from ground through armature and brealt contact of 
TK r 0J.e,y1 J.ovver outer and upper inner contacts of cam H, break contact of CC relay, 
both O\' 'ts~t contacts of cam D, make contacts of the CI and TA relays, both lower 
contacts of cam F, upper outer contact of oam B to battery through the R magnet. 
Wher, thG impu1ser switch has passed position 3 of the second revolution, tho 1l1Al'if 
re::..ay is r eleased, by its locldng circuit being opened at cam G of the impulser 
sw:l. t ch. T7i th the impulser S'\7i toh in position 16 to 18, the sen<½er switch in pos i-
ti on 3 and the TAN relay released, the CC relay is operated and advances the cord 
switch to position 3. The circuit in which the CC relay is operated is traced from 
battery through the relay, both inner contacts of cam E of the cord switch, both 
inner. contacts of oam K of the -im:pulser switch, break contact of TAN relay, both 
·outer ccmtaots of cam Q of the sender s~,vi tch, to ground through lower inner c011tact 
of ca.rn G of the im1')ulser switch. The revolution of the impulser sv,i tch from :posi
tion I~5 of the first revolution to position 16 of the oc•cond revolution transmi ts· 
the ·::2,/16.8:n tens, tandem uni ts, stations, thousandths, hundredths, tens and uni ts 
in the o:,:der as given, to the distant office. From this point on the circuit 
fm1ctions as previously described. 
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in I ". nl t. 

ScJ c m1dary 

SpJ.~ ;J34 
T'•<:d6 24 
Ooci ed E414 
Urn) 

Spl., El06 
D·< ~2092 
Co·:led E635 
( ·v1w) 

CO.d d.. 56 
i_lTArlJ) 

( I(} ) 

O?ERATE 

Test .0034 amp, 
Readj •• 0032 a.mp., 

Test • 0045 amp. 
Readj •• 0042 amp~ 

Test .032 amp. 
Readj •• 030 am:p. 

Test .023 amp. 
Readj •• 017 amp. 

Test .019 amp. 
Readj" -.016 amp. 

Test .019 amp. 
Readj, .016 amp. 

Test .019 amp. 
Readj. • 016 amp •. 

QIROUIT REOUIREMENTS 

N01-T-OPERATE 

Test .0022 amp. 
Readj •• 0024 amp. 

Test .0031 amp. 
Readj •• 0033 amp • 

Test .021 amp. 
Readj • .-·023 amp. 

On 50 volts. 

Test .010 amp. 
Re adj • • 011 amp. 

Test .0085 amp;) 
Readj •• 009 amp. 

Test .0085 amp. 
Readj ~ • 009 amp. 

Test .0095 amp. 
Readj. ,010 amp. 
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• 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



) 
• 

' 

• 

J 

OPERATE 

Spl. E265 
D-20325 
Coded E623 
('TA) 

Test .018 amp. 
Readj • • Ol-4 amp • 

Spl. El06 
D-22092 
Coded E635 

· (TK) 

Spl. E24 
D-22077 
coa.ed · E640 
(CC) 

Spl11 E18 
D-20063 
Coded E643 . 
(CI & FM) 

#203•A (S) 

#207·-.tL {STP) 
1t.r.1:1a tu.re al r . 
gap r013" to 
o 0J..4" contact 
air gap ,003,, 
to .004" 

Test .019 amp. 
Readj ·• .016 amp·, 

Test ,0088 amp. 
Readj • · .• 0083 amp. 

Test ,020 a.mp. 
Readj. . .012 amp. 

When positive 
battery is con
nected to the 
positive terminal · 
of the relay. 
Test .003 amp. 
Readj •• 0025 amp, 

Test .010 amp. 
Readj •• 0098 amp. 

#208 D-20782 Test .0152 amp. 
Coded #208-G Readj • • 0148 amp. 
counting relays 
Oto .9 armature 
gap .018° to 

· ,021" Contact 
gap .004tt ~o 
.005f' 

OIRCUIT REQUIREMENTS 

NON•OPERATE 

Test .0065 amp. 
Rea.dj ·• • 00'1 amp. 

Test .ooss a.mp. 
ReadJ •• oo9 amp. 

Test ,0055 amp. 
Readj •• 005fr amp. 

Test .0075 amp. 
Readj •• ooa amp. 

Test .. 009 amp. 
Readj • • 0092 amp .• 

Test .0138 amp. 
Readj •• 0142 amp. 
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Q_PERATE 

·_ QIRCUIT REQUIREME~S 

EON-OPERATE 

#208•B , 
oounting 

, relays 1 to 9· 

Teat .0152 amp. 
Readj •• 0148 amp. 

Armature Gap 
,018'' to .021,, 
Con ta,c t Gap • 004•• 
to .oosu 

#208~0 BO' : 
. and FO' 
Armature Gap 
,018° to .021" 
ineh Contaot 

. Gap • 004" to 
• 005u• 

Through relay. 
Test ~0122 amp • . 
Readj •• 011a amp. 
Through BO .' anti 
FO' · relays in 
parallel 
Test • 0244 a.m:p • . 
Raadj •• 0236 a.mp. . 

T\)et ,0138 amp. 
Readj •• 0142 a.mp. 

'I'hrough relay. 
Test • 0108 amp • . 
Readj •• 0112 · amp. 
Th:ro'U€h BO' and FO• 
relays in para1lel 
Test .0216 amp. · 
Readj •• 0224 amp • 
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