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: Appendix 2
3 Issue 1 - BT=501158
Septemher 18, 1922.

Engineering Dept.
Hew Yorl.

METHOD OF OPERATION
SCHEMATIC
For -- Automatic Routine Test of Final Selectors ~- Automatic Routine
Selector Test Frame -- Power Driven lMachine Switching System.

-

Under Detailed Descripbtion add the following to paragraph
60.

In figure 2 are shown two alarm circuits, one a busy time
alarm and the other a trouble time alarm. The busy time alarm is ar-
ranged to cover the movement of the test circuit from the time of
pressing the start key until the fingl selector to be tested has been
found free and seized by the test circuite The trouble time alarm
is arranged to cover each single test from the time the final selector
is seized until the R-4 switch advances beyohd position 18. "A" wiring
is used when the time period for a single test is to be as short as
possible and "B" wiring is used when it is desired to have the time
period of longer duration.

Under Circuit Requirements changé the designation for the
B36 relay from (10) to (TL) and for the E428 relay from (Z) to (ZC).

Under the E528 relay add the designation (TR) and under
the B596 relay add the designations (TA), (TBL) and (BY).

Add the requirsments for the E1530 relay (VT) and (TBL=-1) the
requirements of which are as follows:=

CIRCUIT REQUIREMENTS

THE READJUST REQUIREMENTS SHOWN BELOW /ARE FOR MAINTENANCE USE ONLY

OPERATE HON=-OPERATE RELEASE
E1530 Readjo 010 amPe Re&dja «00866 ampe
(TBL-1) Test 016 amp. Test .0062 amp.,
(V).
ENG. ==JLS=VL CHK'D,=-lICD~-CVP, APPROVED = J.L, DO, GelieLe

g
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Weatern Blectric Co., Incorporated, " (3 pages) Page #1.

Engineering Department, Appendix No. 1.
Wew York. Issue 1 - BP-501158,

May 17, 1933,

METHOD OF OPERATION
. . : e . TEST CIRCULP T
for Automatic Routine Test of Final Se lectors - Automatic Routine Selector 'Pesr;
frame - Full Mechanical Power Driven’ System,

In paragraph Bl, the secor nd sentence 3hall be replaced by the following
"iyhen the brush assembly of !:ne 1~A switch rests upon teérminal 21, the
ACA relay operates through its primary winding. The ACA "elay operated s (a)

loc}cs up under ~ontrol of the CON relay, :md (b) ope*ateb t,ne ‘I’RA relay.

mne gireuit reqmre.rents fo-' the E5’/’ and E652 relays shall be omitted,

and the cirenit reguiremsnts for the E1530, Eud-.\) and E703 relays shall be added..

C IRCULT RbQU IQE“EN )

THE ’RL t‘DJU"’j_‘ '{LDuI*?nI’I S bFO’wN LbLU“’ IXRE FOQ \/IuITT r'Ef\T ANC.E USE CN LY

_OPERATE W o3 2 e “TOT\T-OPLR L‘L ; ; . . REIE 4S%

E703 Test reguirement of‘ inner winding is pro_portional to test requirenent

{AcA) of outer winling.: o ¥ et

Inner Readj. 016 AiNDe Readjc 002 amp.

Wage Test . 020 amp. SRR L S el o -Teat _..001 AMpe
3 Out.er de.Read,J. 016 amp,

Test .O>’* AMe

E1220° - Readjs ' .016 aap.. - Readje 4009 amp,

(cow) Test 019 amr, Test +0085 amp, .

E1520 Read j. 2010 ampe Readje <0066 ampe

{vo) Te st .016 ampe Te st .uobé avp.

The circuit requlwmrevwg fo“ tne fonomng relays have been changed
a3 o'lO'*”) A : g

C}’ AICAL RE! ‘ULDEM‘FE 145

207~ A (a) Imone*atcd air gao 3*’53.1} be .O}"~" * .001"
{(S7Tp) (v}  Contact separation shall bu minimum .004", maximum JOCRY,

BIECTRICAL %QUI‘?E“TE&

Special requirements to insure fast oneration.
X Read j. L0105 amp. Readje <0095 amne
eufic e e - «011 amp. Test «009 amp,
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CIRCUIT REQUIPEMENTS

THE ?b&? UST REQUIRELENTS SHOWN BETOW ARE ¥OR MAINTEN ANCE USE OVIX

E CrANICAL REOUIREIIENTS
208-B {a) Armature gap-«015% + 002"
Prime. .  (b) Contact gap - min, .L04", IL2Ke «CO07Me
connting (c) Ihe retractilse gpring tension swail be adjusted by bending the
relays statioriary lug on the relay frame’ and not by beanding the. lug
(1* to 9'}:- - on the armature. In making this adjustment, the stationary lug

i shall not be bent to an anb}e gveatar than 45 degwees from the.
ve"ticalo
EIECTRI AL REOUIREMENTS
OPERATE . . . NON=OPERATE RETE.A3E

Special reguirements to 1nsure fasc operation,

Readj. 015 amps - " Readj. 014 ampe.
Test 016 amp. . Test o012 ampa

. MECH QNI”AL RE”UI?’““WW“

Arnature gap 015" + 002"

2050 (a)
-{BO* and {) Contact gap - ming aOOA", MK, L0071y
FOTY y (¢) Tne retractile spring tension shall be adjusted by bending the :
stationary lug on the relay frame and rot by beniing the lug on
the armature, In making this adjustment, the statlonary lug ‘
shall not be bent to an angle grsater tﬁan 45 degrees from the
verticals
EIECTRICAL REQUIREMENTS
Special requirements to insure fast cperation,
Trrough relay winding, Through.relay winding.
Readje »012 amps Readj., .01 amp,
Through parallel com=  Through parallel com-
pination. binatioms:
Read je «024 amp. Readje o022 amp.
Test <025 ampa Pes% . ..021 3mpe
MECH ANICAL REQUIRENMENTS
208G (a) - Armature gap 015" + 0027,
counting (b} Contasct gap = mine 004, max, 007,
relays (¢c) The retractile spring tension shall be adjusted by bending the
(1 to 9 and . the stationary lug on the relay frame and not ngbending the lug
30} on tne armature, In making this adjustment, the stationary lug
" shall mot be bent to an angle greater than 45 degrees from the
vertzcali ‘
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CIRCUIT REQUIREMENTS

THE READJUsT REYUIRENENES SHOWN BEIOW ARE FOR MAINTEN ATCE USE QNLY

OPER ATE NON-OPER ATE REIE ASE

BLECTRYCAL REQUIREVENTS

208~G Special requirements to insure fast operation,

(Conttd) Readje «015 amp. Readje 024 ampse
Test <016 amps Test <013 ampe

B547 Special requirements to insure fast oparation,

(TI) Readje. <048 ampe Rsadje 022 ampe

Outer Wige Test 051 ampe Test OB ampa

(400 orms)

Inner Wige Test 016 ampse

(€00 ohms)

Biio2 Special reguirements to insure marginal conditione,

{(A5=1) Read e oO54 @mpe Read j. 046 ampe

Outer Wigs Test «063 ampe Test «04 3 ampe

(£00 ocbms]

irner Wdg. Mhrough parallel
{£30 ohms] combination,

Test «045 amu.
B1194 Spacial regrirements to insure fast operatlion.
{75 ) Readje <024 smpe Eeadds o015 ampe
Irner Wdge Test 0256 ampe Te st wi Baenp g
{2000 obma!}
Quter Wige Test 2027 ampe
{5CO ohms}
ENG, -=WLII-BH, CHK D g oW AT TP o IPPROGIED = O Le SIUYTER, Gellale

11-22-22,
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Westermn Electric Co., Incorporated, (32 Pages) Page #le
Engineering Department, Iszue 1 -~ BPE-.5Ci1568,
Yew York. Juiy 22, 1921.

METHOD OF OPERATION
: < TEST CIRCUIT : _ _
For Automatic Routine mesnlof Final Sslectors ~ Automatic Routine Selector Test
Frame = ull Mechanical Power Driven System. :

CGENER AL DESCRIPTION

1, Tnis circuit is désigned to test automatically the final selestor cir-
cuits in"a full mechanical offics.. The test of the final selector circuit con-
sists in making a particular selection in the final maltiy_a, trpereby using all
the apparatus incorporated in the sslector circuit .and of returniag the final
selector and seguence switch to normal upon a smagessful conclusion of the test.
Since the test will not proceed in case of trouble in the test circuit itself or

+in the final selegtor circuit under test, the successful test of a final circuit
is used as an O.K. signal to advance the test to the next final selector circuits
This circuit makes use of either lceal or inter-office incoming Gelectors, the
elevators of wnich are controlled by the test circuit to obtain aceess to the
various final circuits to be tested., When not being used for test purposes, the
local incoming selectors are used in regular traffic: However, pnlyzparzlcular,
circuits are used ‘for testing purposes in the case of inter-office selectors.

' wnen used for test purposes, the incoming sélector: sequence switches do not move
out of position 1, the elevators only being used. The movoment of the elevator
is controlled by the tesct circuit causing it to test the proper group of final
eircuits. The circuit 1is arranged to test only adjacent groups of final selec-
tor circuits in an incoming bank. From one to four groups of final selectors on
the same bank mqy be tested each time' the Incoming elsvator 4s set upe. When
non~2d jacent groups of final selector circults are to be tested, the incoming
selostor has to be sont up as many times as there are sets of groups to be.
tested. The ecross connection of the I switch together with the associated termi-
nal strips, determine the number of times an elevator must be sent up to COM=
p;ete tne test of all groups in a frame, :

2+ The Operauzon of" two Aeys cauqes the eircuit to automaticzlly test 231
final selector circuits, even if they are not arpanged In adjacent groupd.  The
pavticula? test that is mzde is dependent upon the 'pesition of a seguence switch
in the test circuit. The test cirecult proceeds ‘from frame to frame as may be re-
quired, The: circuit is arranged to permit an elevator to:.pass over intermedisie

overficw termtnzls and only be returned to no*mal when the final cverflow termi-
nals of a series of groups have been reachzd. ©Should the test eircuit find the
part*cular incoming elsvator, which it -is to wngse, busy, it will wait until the
elovator is restored to normal before proceeding with the test, In the case of
a2 busy final selector circuit, the test circuit holds up the test for a reason-

- able length of time, until the selector is restored to normal, Should either of
the SelthOP'CIPCUICé not be restorved to nosrmal within a reasonasble length of
time a lamp lights and ax alarm bell rings, Tsese alarms may also be operated

} in case of ﬁrouule arising in-either the test clrcuit or. the final selector. The
alarm operates also in case insufficlent time ig left after the busy final selec-
tor nas been discharged to complete the routine test. The circuit is provided
with registers whnich count the acvual number of single tests made as well as the

aumber of multiole tests made,
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3. 'Mne circuit is p-ov1ded with snecial kpvs, xnich vhen opewated cause
the circuit to make an automatic tesi of a particuiar group or groups of final
aelectors, that is, any group or series of groups of final selsctor circuits
in gny frame may be chosen as vells ;

w“ , Start KBy‘(ST).

e mne operation of this key mmd the TRA key, starts the automatic final
fest wnich continues until all final circuits have been tested, If other keys
aré operated, the operation of this key sinrts the special test as determined
y;vue keys Operatsd. The relea 33 o t e ﬁ’ev at any c;re vlll.qtop the test.

Transfer Key'(TRA)"’" g G aadam &7 : & b G g
> - The transfer kev is a two way type key, When rorwal the nerminals of
line 99 in the final" “frame are’ eonnénted thru to. Thp 1ntez~eoting operator!s
position, Should 3 cal lzng subscripdr intent? iv.av aceidentially peach the
terminals of line 99 tre eall will be- ¥euted - bealatercepting operator.. Whenf,
the key is operated in one &1rection the  torn s.0f line 99 are coniscted to a’
jack box of the fina) frame for manual testings -When the key is cperased in the .
opposite dircction the terminals of l‘we 99 are teonnecied back into the test 35
cirenit for automatlc test1ng.v ol l 4 S g o ; ;i :

Return to no“mal key (RN).

6 Tre operazion of this key causes the lncoming selector switcres (I-A,
1-B, ete.) to return to nermal, but it i3 mot effeeiive unless the ST key has .
b-~n rectorad to normal and the test advameed '$0° z:point. vkere ure clrcuit, undar'
tesy m111 not be left unbuardedo i

Control advance key (CA).

. mhis kay is operated when eicher nhe test . circuit fails to complete a
cvcle due to a fault'in’ itself, or in the cirenit under test. mhe operation '
0f the key advances the control'civenit, but the:circuit does not resune the
test until the key 18- reatowed tc nnvmal.. When- .the ey is redto?°d, the cir-
cuit will 3dvance to the next test'if thé pepeat key+is mot operated, The key
should not be westovei when'"a: final ¢ircuisis to o maue kosy until the final
bas actually been’ ms&e busy. - In the case nf a repeay test this. key should not
be restored’ until the cinal cxrcu;z undef r@sb hao bceg reatﬂrei to normals

A4

Repeat key-(REP7ff.

"8. The ope*ation ‘of’ the repeat key cabses the test. circult to repeat on.the
LLinal circuitu”iertBSt ontil the key s raleaceds A sxngle repeat test is i
made by momentarily opérating ‘the Reye ~:° .. .. o F ;

Antomatic pass-by key {(APB).

9 The operationm of this icy ecauses tha vest clircait t2 antaratizally fass
all terminals that are busy. '
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Manual Pass—by key (MPB).
10« The opevduloa of this k@yistép; the incomlng elev tor from a busy
£inal terminal to the next terminal which may or may not be busy. The test
does not procced until:the key is recstored to normal,.

End of cycle key (EC)

lle The operation of this key at the end cf one comnleted cycile causes
the test circuit to start another gycle of tests

Particular circuit key (PC).
12, . The oopwatlon of th is key in combinaticn with other keys enumeérated

below, causes the apparatus to mgke 3 test upon a2 particular group or grouns
of final clrcuitss The actnal tesi does not ppo:eed until the releasze of the

key'
Malti-test key. (M7},
- 13« The operation of this key'caases séven different tests to be made on
h final circu ireuit.

ite When normal, only one test is made on each final ¢
ich is mads depends upon the position of a3 geguence Switsh in
rcuit. This switeh is set. man 31}ly to the position of the desired
he MT key is nommal, ; j

14s For testing a particular group or groups of £inal circunits this cir-
cuit is provided with units keys {(0.to S inclusive:) A tens (7) key, which
dds ten to the partiguliar '_key;&ap”ea°euc one or move twonty (TWA,TWB,TWC)
eys, esch of which controls a partlc41°r incoming selective switchs; group
nunber {G) keys (O to & incluzive] to drive the incoming elevator to the pare
ticular group to be tested; and overflow covnt (0C) keys (O to 3 ineclusive)
which @o%ermine the nunber of overflow tefmlnala to be passed before the
selector is restored to novmaia;v

K

ihy . 48 ﬂpntaoned nna@r paragrayb 1 3o nnu tvno of test made on the final
selestor depends upon the p031 ion of the B=-3 sequence switch In the test cir-
cuite .The fcllow ng zable shows tnc position of this sequence awitch for any
pafulculur type of tost togeuhnr with the number and the final frame to which
the final sslector is driven, ‘ : i B

Position of B~3 Norber to which Conditions Imposed
Sequence Switch  Final 1s Directed ; on line.
1 g9 Individval line idle
4 : 99 1 " busy
§ 7T FRReRT Hgge” ; P.B.X, Line idle (first of
' : group)
§ LSl T % ki Font idle PBX line {laut’
R R of group)
9. ¥ ' A ) Hunt busy PBX "  {lzsi

of grovp)
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Position of B-3 Number to which Conditions imposed
Sequence Switch Final is Directed R o T
& T orth . 97 Hunt -idle PBX line. (inter-
; ek : medzase)
13 e ' - Mo test . fea sturen’ testa’

)“mAILLD DLDG?IPTIU“

'ROlltine ’T‘e otq

15, An automatic test is started upon 211 f£inal Selector circuits with the
operation of the 5T and TRA relay. The 97 ‘key operated, closes 3 .circuit from
ground tn"ou h the “contacts of the key, upper contacts of cam 0 on connactor 1,
and upue 'contaccs of 2l 0 cams of the other connegtors (if all. connectors are
normal}’ “to-battery through the winding of the 3T relay which operates... The 37
ralay operated, hold to ground over the same circuit and closes a circuit from
ground through the make contact of the R4 key, make contact of the 57 vclay,.,

treak contact of the EC ksy, normal contacts of the "TW" keys, N terminal and
brush 1 of the 1-41 switch, break contact of the TRA relay, ‘to battery through
thé break contact and windings of the 200-i1 {1-A4) selestor magnet, energizliag
the magnets Ground 1s also connected tbroug: the make contaet of :the 37 .relay
to ‘the winding o¢ the T relay but the T rclay does not orerate at this time on
aceount of ground being conmeated to theé other side 6f the winding. through Prush
1 of the 1-41 switch. The energized selecidr magnet opens its onerat;ng cirouit
and rgleases, stepnin the brush o2 the I-A switch to terminal 1. . If this terni-
nal is wirved’ foria f£inal tesy, ground will not be connected to it and the T relay
mﬁll orerate: in'a cireult from grourd through the make contact of the TRA key,
meke ecntact of the ST relay, lower contacts of the cam J, winding of the ﬁ're- «
13y, break contact of the TRA relay to battery through the contaot . and winding
of the 200=M {1-4). selector magnet, The- selector nmagnes does not onaraue in
series with the T relay on agscount of the high resistance,  If term1nal T S
I-A-1 switch is not.wired for 2 test, ground i3 connected to that terminal,
gausing the associated 200-)M selector magnet %to-energize and step the brusa to
the next terminil to which no grou md. 1S connected, The oberation of the T re-
.13y, closeg acirouit. from: ground through its make contact to battery throhgh the
winding of the CON relay, which opsrates and locks to ground through 1ts maks
eontact and meke contact of the 5T ksy. The operatisn of the CCN relay closes a
circuit from ground througn its make consa2¢s break aontact of the EZ koy, prush
and terminal 1 of the I-AG switch, cPross comnegtion of the terminal sarip 5, over
lead 1, lower contacts of cam P c¢f the last connector switch 3n the. equ;“m it of
the ciféulc, lover ‘$rnér ccntact of cam B (R-IA) to bsttery thﬂough the R=IA mag-
net, advancing the switch to position 2

16,1 NOTE: When more than one connector is rnquxrﬁd to test 311 the incoming
_3elector circuits in an exchange, each suceeding connector gannot be moved out
0f nowmal Lntll the nreceding cennector used has been restored to its normal Tosl
tiome . For instance, if it 19 assumed that the second comnector shown on the
‘schematic is the“last bf a series of comnector units, connector 1 can ounly bhe
moved ‘out. of mosition 1 or 10, after the 1ast connector is restored to position 1

: _“o .
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or 10. The circuit for restoring the last connector, or any preceding con-
negtor to the one required for the test, is from ground throu&h the make con-
tact of the CON. relay, brush 6 and some terminal of an I switchy cross-con-
nection of the associated terminal strip 6, lower inner and upprer outer con-
tawcs of. cam P of the last connector unit uaed, ‘lower inner contact of the
cam, ¢.of the connector, to baxtery tbrough ‘the R magnet of the connector,
zdvanclng the connector unit to pOSltion 1 or 10. 1If one of the connector
units does not wetura to nowmal, the CI”CUIt ceases to function and onewates
the alarm as here1naftew deoc"ibel. i ‘

BUSY TEST QF INCOMEING SELECTOR

17. With the R-IA sv1tdh in poa1tion 2, acireuit is closed from groundr
through the 400 ohm wxnding of the TI relay, upper outer and lower inner con-
tacts of cam K on the B~6£ switch lower contacts of cam B (R-IA} cross con-

nection of terminal striv 5, terminal 1 and prush 0f the I-A~5 switch, make
contact of the T relay to ‘battery through the 18-AJ resistance, orerating:.the
71 relaye The operation of the TI relay closes a’ circuit from ground through
‘its make contact, lower outer contact of cam C, to battery through the R-2
magnet, advancing the B-62 sequence switch to position 2, With the R-IA 2nd-
R~-2 switcheés in vosition Z, the incoming selector circuit assigned for test
purposes is tested by the automatic test circuit to find whéther it is busy on
routing service, As long as the ‘incoming selector circuit is busy, the 71 re-
lay 13 heid operated over a c*rcuit from" batiery through the make contact of the

T relay, brush 5 and terminal 1 of the I-a switch, cross connection of terminal

atrip 5, lead 1, lower contacts of cam R, (a) to ground through the break con-
tact ‘of the BIS relay and 400 ohm winding’ of the TI rélay (b) o ground through
the 900 ohm winding and make COn*act of the TI relay, lower contacts cof cam ¥
to grouﬁd in the 1ncoming circuit over the TK-1 lesd. When the incoming circuit
becomes idle and the incoming: seleotor returns to’ normal, ground is removed from
the TK-1 lead and the BI3 relay cverates from battery on the make contact of
the T relay to ground over the TY-1 lead th'oagh ‘the Y ‘commutator brush and
segment in the incoming civcuit, releasing the TI relay. The function of the
BIS relay is to hold the TI ve‘ay opewated through 1ts 400 ohm winding in case
ground is removed from the m&-l lead due to the unguarded period on a loeal
incoming selector circuit after it ras been released Yy the district and before
the elevator is restored to normale The release of the TI relay under thesse
conditions wonld cause the test cireuit to seize the selector before it is re-
stored to normal, causing current to be applied to the UP magnet by the test
circuit at the same time current is applied to the DOWN magnes by the lovassl
selector circuit. The operating circuit of the TI relay through lts 400 ohm
winding is opened when the R~2 switch advancea cut of position 1-%/2,. Thé re-
lease of the TI relay closes a circait frow ground on the lower inmer contact
of cam F, break contact of the TI relay, lower contasts of cam N {R=IA} to
the TK~1 lead holding the incoming busy to other hunting incoming selﬂctdrs,
and also, closes a circuit from ground through its brsak contact, upper cuter:
contaat of cam. C, to battery through che R-u magnet, advancing thp switch $¢

position 3.

PRV @ SRS

it R i s
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SETTING INCOMING CONPROL SWITCH

18, With the ‘R-2 switch - in -position 3, a circuit . is closed from g*ound “
througﬁ the inrer contacts of cam ‘Ey to battery through the bweﬂk contact and
\znd1ng of the AOO—L selector magnet and 44-4A- resistance, enewgizznp the mag_ s
net, The oreratzon 0f the magnet opéns-its energizing ci“ouit, causing it to-
release and step the brushes of the IC switch to ‘terminal 1 or other odd L
aumvered terminals devenling upon the cross connection of terminal strip 4,

.19« . With the scheme of cross connection Shovn on the draving and'with'
the brushes of the I A switch resting on verminal 1, groups 0.t 3 inclusive
in the first frame are tested, The £00~L selegtor continpes to gtep until the
vindinc of the snlecuor magnet ‘18 -shunted by, gronund over.one of the leads con-
nected to. bank 2 of he IC swilchs :As determined by- the cross connection of
the I-4 switch ard termznal ut“*y 4¢" the 200=I selactor magnex ds shunted when -
its hrush ass embly ﬂests on termznﬂl I Mhig eivenit. ia from ground through
the normal contigts of _the Pc kev. brush 4 and verminal 1 of the I-A switch,
cross ccnnegtion. o” tevminat s*r 4, 0ver lead 4-:to terminal 1 and bruah 2 of
the IC switch,. and inner con ﬁnto ef ‘620, to battery. through the 44-A re-
sistance. The. position of the 16 switeh'dotermines. the numver of overflow
terminals the ’ncom*ng eieva'ro1~ mrat pEss by ‘before G A restored to nown%lt

;With the sp*t;ng Just mado, the ;nnomiﬂ eluvator returns to normal when the
plevator brushes have stepped to tLe ﬂth éet of overfIOthermin315~

40. Also wzth the 2’ mitdh in rositacn 5 a ci"cuit is closed from ;
'bround through the upper 1nner ccﬁoant of -cam G to:battery through the RSw
Trelays swhilch oparates {Jee paragv arh 84 fom exwlana*ion of- slow relea;p e

feature). . The operation of the ES-Z relay closes a eircult operating the TI"
relay through its 1000 onm w’na*ng, “and advances the R~ switch to pos*tlon &
over circuit, from grounl through the Predk .contact of. the 0f rslay Aower con—’

“tacts of cam,Q on the B=- 6& switdh, make:contace '0f the RS- relay,,lower con~ .
taats of cam D to battery throtugh - ‘the: Rs2 magnets The TF relsy operated in’
‘tu*n operates. the TF~1 relav over'a gircult from ground th*ough the arnature
and break contact of’ the % reiay, brash’ b and terminal 1 .of the IC switﬂh, _
makze contact of the TE_*eWay to battery through the: winding of the TF relai,
The TP 34d TF =1 relays opera*ed ne~fo~m frala uae’ul function at this’ time. ﬁ‘

IN"OM 1\TG BRUSH bbLBCTION ~j_"_ T

31. mhe incom1ng brush’ se;éavxon 13 dPtarmined by the cross connéction

terminal strip 2, With the schemé used in the séhematig and with the I-A
sw;tch recting on terminal 1, the O brush-on the first incoming elevstor i8
selected, In wosition 4 of the E-i.awitch, & u1r~u1t i 8 closed £rom gcound
through the. upper outer cOntact of ¢dm H {R=&),. lower outer contact of cam
C (R-l 1} B bafterv through the Rel-A” magnet - adveneing the awltch to PO im
tion 3. In vosition 3, cocnnector 1 is comnected through thé cutéings of '1¢s !
cams to the incoming elevator which 19 held busy %o cther hunting” incomirsg.
selectors by ground through the break contact of the PG relay, and inner con-
tacts of cam Q (R-IA)} to the T¥~1 lead, 4lvc in pesition 3 a circvit is cloced
from ground through the bresk convact of the 0! relay, lower contaets of cﬁm_Q
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on B62, make contact of the R3-2 relay, inner contacts of cam D on the B6E
switch, lower contacts of cam J (R~IA} over the lead TU-1, to battery through
the UP magnet in the incoming selector circuit. A4s the incoming elevator moves
up under control of the UP magnet, ground is connected through the 4 commuta-
tor brush and segment, over lead TA-1, lower contacts of cam M (R-IA), outer
contactg of cam N (R-2), brush 2 and terminal 1 of the 1-A switch, cross con-
necticn of terminal strip 2, to lead O, then to battery through the winding

of the 0 relay, and contacts of cam R operating the 0 relay. The operation of
the 0 relay counects its winding in series with the winding of the Q' relay,
but the 0' relay does not operate as it is shunted at this time by ground,

When the brush on the incoming elevator makes contact with 2an insulated segment
on the A commutator bar, ground is removed from one side of the 0° counting re-
lay, 2llowing it to operate,s The O relay operated, closes a circuit from
ground through its make contact, lcwer inner contact of cam ¢ (R-2) to batteny
through the R-2 magnet, advancing the switch to position 5. The operation of
the 0' relay disconnects ground from the TU-=1 lead, stopning the up-drive of
the incoming selector. When the R-2 switch sdvances out of position 4-1/4,

the operating circuit for the 0 and 0 relays is opened at cam R, releasing the
relays, When the R-2 switch advances out of position 4, the circuit over the
TU~1 1ead is opened at the uppser contact of cam D, preventing the UP magnet in
the incoming selector circuit from operating to ground on the break contact of
the O' relay, With the R-2 switch in position 5, a circuit is closed from
grovnd through the upper outer contact of cam F, lower contzcets of com I {B=-I4)
over the TM-1 lead to battery through the TRIP magnet in the incuming clreuiv,
energizing the magnet, Also with the B-2 switch in position 5, a circuit is
closed from ground through the break contact of the 0' relay, lower contacts of
cam Q, m2ke contict of the R3-2 relay, lower contacts of cam D, to battery
through the R-2 magnet 2dvancing the switch tc position 6.

INCOMING GROUP SELECTION ﬂ/ﬁ’ . 3

22, With the R-2 switch in position 6, 2 circuit is closed from ground
through the break contact of the 0' relay, lower contacts of cam §, make con-—
tact of the RS-2 relay, inner contacts of e¢am D, lower contacts of cam J (B-IA4)
over the TU-1 lead, to battery through the UP magnet in the associated incoming
circuit, moving the selestor up for group selection, As the ict eJevath
moves upward urnder ccntrol of the UP magnet, intermittent
commutator brush and segment in the district circuit is connected over the TB-1
1ead through the lower contacts of cam I (R-X4) upper contacts of c¢am M (R-2)
normal ccntaets of the PC key, brush 3 and terminal 1 of the l-A switch, cross-
connection of terminal strip 3, lead 0, to battery throcugh the winding of the
0 relay and contacts of cam R (R-2), operating the O relay. The 0 relay oper-
ated comnects its winding in series with the winding of the 0' relay, which does
not operate at this time. When the B brush of the inscming el3vator makes con-
tact with an insulated segment of the commutator, greund is removed from-one

side of the 0' relay, allowing it to operate, ‘he 0' relay operated: (a) opéens.- .

the circuit through the UP magnet in the incoming selector circuit, stepping
the movement of the elevator, and (b) advances the R-2 switch to position 7,
over 2 circuit from ground through the make contact of the 0! relay, normal
contact of the PC key, upper inner contact of cam 3, to battery through the
R-¢ magnet, As the awitch advances out of position Gal/a, the operating cire-
cuit of the 0 and O' relays is opened at cam R, releasing the relays,

’
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'55. “When the R=2 o*itcb 3dwances out oL o=1t1on 6, the over%tiﬂg eir-
cuits for ‘the RS~-Z and T relays are op9ned at camg C and reaooctzvely, rem
leaging the rei“ys. “Phe:.release of the RS=2 welay opeAa the ho1diag cirguit
t“wou ch the 1000 ohm winding of the - TP .relay. When the. final 5e,aptow cir- it
cuit is busy, the . TF relay:is now held. opﬁrated L rom battery thvoubh it’s 800 R
ohin \1nding, break contacts of the 4PB.and MPB keys, make contact of the TR
relay, break contact of the CA key, break. contacts of the TKR and Nz relays,
lower contacts of cam D (R=IA4} over the I5-1 1ead to ground on the sleeve ter-
minsl of the busy final selector circuit. . With, the TF relay held operated
“the mF-I relay is lL.eld oxnerated over a circuit from battery through the wini-
ing of the Ly relay, - wake contact of the T relay, terminal 1 and brush 5
of the IC switdh, ‘to ground through the breﬂk contact of the Z relay, If '
thie £inal éircuit is idle, or becomes;idle, the holding c1vcu1t for the TF
relay is opened, releasing the.TF . relay, . The TEw] relay is stlll held oper-
ated from battery through its make contact to grounl through the break contact
"of tbe ‘R9-3 relay and' upper outer: gontact. of cam G, The ﬂelﬂave 0f thé TF re-
lay o“erqtes the:TR-relay. over a circuit frOm ground . throtgh the break contact
of the Z ‘relay, brush 5 and terminal 1.of the IC awitch, breik contact of the
vy relay, malks contact of the TF=1. reiay, break contict of the MPB key, to ;
vbat+evv *hrovbh the winding of the. R relavs Thp oneration of trLe T3 relay
connegss the TT-1 and TR~1 leads through ics m¢ke eontagts to the test-circuit,
and clos€s a circuit from ground through jts make c0ntact, outer contacts of

.,cam B oon the 4-57 switehy: lover outer. contact of cam B (R-4) to battery through

the R=4 magnet, adveneing: the switch to position 2. The operation of the TR re=-
lay also closes a'eircuit from ground in the f1n31, over the TR-1 lead, make -
sontact of the TR relay, . inner contacts cf gam I \R-é) cuter contagts . of cam L
(R-3) to battery through the winding of the VI relay, operating the VI relay:
which closes the tip 3ile of the final to allow selsction to proceed., The
fipal eircuit is held kusv to other hunting incoming sciectors by gtcund
through the uppe" oute" ‘contact-of cam B, (3»5) ‘break contact of the IF relay,
bresalk. contdct of the 4 key, break contacts of the TKR and NT re]ay:, and lover
contacts of eam D (R-I&) over the TS»I leaa. R

INAL B"U‘QTJ oWLu(""IOT\ 4

g 24. In vos1tion 2 of ‘the _63‘9"1tch,'the particular final brash vhich is
.designated to teat the fznal multznle for 3n anxiliary test cireunit id selecced.
fhe STF “elav OpE“JuGS ina® circu1t £rom battery through 2 winding of she L~ .-
-relay in the final circvit, over the TP-1 lead,. lower contacts of cam F {3=14)
make contact of the TR relav, make contaect "of the Vﬂjrelav, 13-BX reQistaace,
-/ -lowepr -contacts.of cam K, break cOntact of the BOY relay, winding of the bPP
relay, to: Lrounﬂ ; ekt ARG

‘ 55. As che fiual elevanor moves upward, inte"wlttent srouni is connected
trirough the A. conwuusto" bruoh and aebmeqt over the TV-1 lead, aucces ively
short .cireuiting the 31 relay, thud releasing and luelr'rmt:ting, its ve-operation
until the prover, 5rou ‘has bpﬁn Selocted, For . tesy parﬂoags, bruqh 4 and’

~ group 9. have. beew as sitnei *enu1ring IVL and ten pulsea, vespeotively, to
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satisfy the sender portion of the test cirenits With the R-4 switch in posi-
tion 2, a circuit is closed from ground through the inner contacts of cam R,
make contact of the 3TP relay, iower inmer and uoper ocuter contacts of cam 3,
lower contacts of cam @, broak coantast of the 4' counting relay, winding of

the 4 counting relay, lower contagts of cam I, to vattery on cam T, cperating
the 4 counting relay. The onesrction cf the 4 counting relzy scunests its n1n¢~
ing.in series with the 4' counting relay, vwhich onerates when the A commatztor
brush of the final selector makes contaet with a pronaded segmen’ of the A COMmm=
mutatore When“th53=occurs;,th° ST“ relay releases, removing ground from one

side of the 4° counting reliay, allowlng. it to 0“6*?10 and leogk iwa rdsecuit
through the make contact of 4 C;unilﬂa raslay to ground. Tre onesaticn of the

T s

4' gounting rclay transfers the pvlsing cirguit to the & counting relay through
the make contact of the 47 relay aad brezk contict of the 3 counting relay,
causing the 3 counting relay to ororase, Upon the noxt pulse sransmitted by
the A commutator brash and segrent, tne 3' counvilag relay ounerases and icsks

0 . ground, In a similar menner, the 2 and 1 s9ts of ccunting rolays oporate
ard lock on the third and fou’ta puises ragnestl ve‘ v, and the 30 relay on the
fifth pulso, When she 3T° ralay relieases on the fifth impuise toth the Fa!

and RO' relays ooerate in parallel and in 5 with tho 30 relay 32d lock to
;grcund throvgh the melke gontaet and am
i

ature of the 80 relay. The operation
of the RO' relzy cpens she fundaments cirenit, thas stovring the UIWITE MOYEw
ment of the fiual selector. The gysration of the FO' relay cloces a <1pcn|t
" fror grounl through its make contact, cam to bartevry thy rouzh

»

4&7

advancing the switch to positicn 3. 1In position &, all the ¢onuting rets
release, The release of the FO' reizy 2dvrhngse 3 tha R4 aswitch to poeitic
from ground through its break contact, outer cam B, to batiery thoough €

e

(el RSOV o

FINAL. LB TLEATION

26a In position 4, tens groud 9 is selected in a manner s:mllaw to: final

brush selectioh., With the R-4 switch in p031t1ov 4, 3 circuit is closed from
ground through the imaer contacts of cam S, make contact of the 3TP relay,
lower inuner and uoper outer contacts of cam R lower inner 2rmd upper outer
contaets of cam Q4 break contact of the 9¢ caunting ralay. winding of 9 eount-
ing relay, tc bateery through cam T, operating the 9 Guuat ing relays  When the
first pulgse is transmitics by the B commutator brush ‘and scgment in the final
selegtor cireuit, the 9! counting relay operates and trandfers the pulsing el
cuit to she winding of tue 8 counti £ rolae . With each snccessslive impulde, a
pair of countiag relays cpsrate and ook, . When the S1¥ rejay r2icases on the

tenth impuise beth the Re? and FOY relays operste in parailei and in series
with the 80 relay, 2nd lock t6 ground: .thisugh the make contagt and armature of

‘ a

the 0 relay. The owaration of th? BO* relay opens the funlomontcl circuit thus

stopping the unward movenens cL thae final selector, - The operation of the PO?

relay advarces the B~4 switch Lo pesition 5. Ag the switsh advaness out of

vosition 4-1/4, 31l the Gounting oelays 2rd the FO' and BO? relays reledss,
ki

The release of the F@' relay ad:ancus the switch Lo Yosition 64 -

N
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: FI’\TAL LNI'I.' bELL'C‘T’ION

" @%e¢ The £inal. aelactor makes unit selestion in 2 manner similar to final
" tens . selection while the testing ¢ cirouit ,x.:ntb in vosition 6 of the R-4 switche
. When-unit ssleation, 7 or 9, depanding upon the pooxtwn of the R-3 switch, is
made, the FO' and. BO' relays operate, sd ancing the switch to position 7. A3
the. switch advances out of position 6-1,-&, the counting relays release, The
¥ v-elease of the FO! relay adxanges the B-63 switeh to position 8. b

28. Then testing .{Jnoas City type final selectowa, nit wiring is used,
"In position 8 of the R=4 (D-75493) switech, & circult i3 closed from battery
“through one winding of the line relay in the final mlector circuit oves the
“tip side of the final circuit, TT-1 2ead, oam F (R~14), make contacts of the
TR and VP rejays, 18 BK resistinge, lower immer and upper outer contacts of
cam K, breaz contact of the W relay, break contact of the RO reiay to ground
throngh the winding of the STP reiay, which operates, The 37P relay orsrated,
‘eloses a gireuit from ground throveh the inner contacts of cam S, ma ke goutact
of the STP rlaw, lowsr inaer an. upwer OLLer gnntacts of cam R, innef contagts
of cam J, winding of the 0 relays Lo b.z':tt:“y on cam T, operating the O relay,
The 0 rel2ay oporated commects its'wirding in series with the w1‘1dmgs in paral~
101 of the FO' and BO' relays which howtver, do not operate at this time,
When the final selecstor advanses, the SUP relay x*ele;asz;s, remo7ing grovnd from
ons side of the BO' and FO' relays, allowing them to.operate, The ﬁ:)' relay
operated, c¢losss a cireuit from zround througzh its make enrbtact, cam B to bat-
tery throvgh the R~4 (D-75493) switgh, advancing the s‘—‘!itch to vosition 9.

£9, VWhon testing a final selector circuit that dues not depend upen a
‘gender to 2dvance it {rom the 2waiting senjer position, "4" wiring is use &de
-In-position 84 a cireuit is. clesad £rom gronm thmu g1 ¢am D to battery vhrough
the B=4 {R.-63) magnet, . admnmng 'the switgh %o pocleion 9 "‘hs R=4 (B=53)

switch awaits in pobltion 9 until the zeut of the final eireuit has bee"x COM»
.pleted,

&, As explained under nGeneral Descxi ption", the tyre of test (one of
geven) made uron the final selcctor cireuit depeuds upon the pos:t,wn of ‘the
R=d sec;..*ame swncn, if the MT key is not oveeated. When the WD key is oper=
ated, thes2 seven tests are nade 3uton.zt1 e2lly and coﬂsf‘ﬂutivélv upon the
f£inal sozec,tor circuit,

CMULDI TEST OF FINAL "ELI:AJ’T‘O? C*RC"TIT

373 The operatior' of the VT key closes a circuit advancing the R-3 switch
from position 1 upon the ecsmpletion of t1~e £ipst test on tke 'fin,a-l« galegtor
circuit, 3s hereinafter described, ;

i q

TEST NO. 1 INDIVIDUAL LINE IDLE

32, With the R-3 switch in position 1 and the B4 switch in position 9,
the terminals of the final seleantor are vesting on the terminals of line 9%
NOTE: The terminals of three test lines are represented in the time aiamm
portion of the test circuite.
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J2wi When the brushes of the finzl selector rest upon the terminals of
ling £¢ the £UB relay, which representa the called subscriber, is bridged
across the % and R terminals of the test line. With the final seguénce switch.
in the talking rositicn the SUE rclay operates :u; a circuit from ground
through the lower inner contacts of cams ¥ and B {(B«4) make contact of the VI -
and TR rclays, lower contacts of can F (Ailﬂ) over ths TT~1 lezd, ? brush and
terminal of ohc pn:u %lewor, break and make contacts of the TRA key inrer
contdects of cdam I (R-5) wiading of the SUB rélay, 18-CF resistance, outer

contacts ¢f cam V (B~4}, inner contacts of canm J (B~3), make and hreak crmtacts
of the TRA key, R terminal and brush of the final selector, TE~l lead, lower o
contacts of cam EY(R~14) ; make coniact of TR rclay, lower contacts of cam I
(R~4), ibhner contzcts of cam H (B~3) to battery through the break contact of
the TKR welay and 16~BH resistance, (W wiring), opcrating the SUB relay. The
creration of the oUB rclay closes a circuit from ground through its m2ke con=’
tact, lower inner and upper outer contacts of cam 0 (B*3) to battery through | 4
the winding of the TXR rclay which operates. The operation of the TKR relay. ;
represents the'callinr subscriber rOplaoing the rccelvw on the switcnhooks' ?

¢
vl

32+2 When "zn w:trlm3 ia uwd tho SUB and TKR rclays operate in- gcrics
in the ‘same circuit as Jjust traced to cam H (”’-—5 then through the lower. |
inner and uppcr outér contacts of cam 0 to battery on the windiag of the TKR i
relays T8 SLV ‘relay operates £rom ground through 1ts two windings ian ssrics, |
lower contacts-of cam K (B~3) s make and break ‘contacts of the TiA key to bat-

tery on the slaeve of the fm:zl vlz.cmt. iStahia ' e

( 323 The- operatlon of th° "T{R relay closes a czrcmt from ground
,k‘,throubh it\% make contact, make coatact of the SUB relay, winding of the
i relay to battery on canm T, ormatinu the Iu ruLay..- ‘4180 the opsravion of
. the TER relay oypens the circuit. from ground on cam G (B~2), over the T5=~1 lead
to the final selector, rc,acamnr a relay in ‘the final selector circuu:, therg=
by Pcwanc*ng the circuit from *tq talki posu,zon t¢ its next rosition wisre
it awaits the release of the SUB. rclay. 2he operation of ths IT relay closéa
.a cireuit from ground through ns 1make contact. cam G, to battery through the
. R~4 magnet, advancing the-switch to posltion 10. -From position 9 %o 9m/?,
the TKR relay is held operated in a circuit from battery throngh the wind.ing
of the mlay, Outer contacts of cam Q4 make contact 6f.the TKR relay, %0
ground on the make contact of the SLV relay. From: pommon 9~5/4: to position
13 of the R~4 smtch, the TKR relay is held. cparatcd from battery tnrough the
winding of tne rélay, upper eontacts of cam O. make contact of the TZR relay, :
break contact of'tde NI relsy, over the TS~1 lsad %o ground in the fimal cir~ J
cuite When the B~4 switch advances out. of position 9, the ensrglzing circult
for the ¥ rclay is opened, relezsing the relays. 0 ’”'he releasg of the I rclay,
closes from ground through its break contact, lower contacts of cam U, cam G,
to battery through the B~4 magnet, advancing the switch to position 31- With
the switch in rositiom 11, the M relay re~oPerates over the same circuit as
it previously operatc¢, advancing the ewitch to yrosition 12, in whicn rosition
“the M relay again releases, advancing the switeh to roﬂ»mn 13. As the B=4
switch advances from pocltwon 12, the oyerating circuit of the SUB relay is
ovenecd at cam V (B~4), releasihg the SUB relay. The Line rclay in the final
circuit pslecases throush the 18~BA resistance which remming counceted to the
‘ring side of the final circuit and the sequsnce switeh and ¢levator in the
final circuit are restored to normals In Lontim 13, the P rclay rc-orerutes

A~
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to ground on cam G and advances the R-4 Switch to poFition 14, 48 the switch
acvances from position 13 the MT relay relessess As the switch enters 1osi=-
tion 13- 1/2 the SUB relay is 3gain’ecounected across the tio and ring sides of
the £inal circuit to ascertain whoiher the line relsy in the £inal elrcuit has
soleastd. TPV the line'relay’in the fiual gircuit has released through the
18-3A resistance, the SUB velgj Gues not  re-operate, and a gircuit 1s ciosed
from ground throuvgh the bresk erulast of the MM relay, break consact of the

SUB relay, urper ou*er apd lowsr » eontosts of csm U (R=4) eam €, to bate
tery through the R-4 magnset, 2dvaasing the switeh to position To, .in position
15, the MT relsay rﬁ—ope*atﬁa to geouud ob ¢2n G, advancing the switch to PoSi=-
tion 16. If the line relay in an incomling eirceuit should not rsieass through
the 8000. ohm resistance, the SUB relay wiil re=operate in vosition 14 of the
R=4 switch, preventing the sequence swiich from advancing to position 15, The
circuit will remzin in this position uniil the operatlon of the time alarm cir=-
cuit as hereinafter described. :

2244 1In Tosition 16 of the R=4 switch a oircuit is closed from ground
through the uvter inner contact of cam E (R-4), break contact of the CA key,
make contaat of the MT key, cam B (R-3) tO battery through the R-3 magnet, ad-
vansing the switch to wosition 2, In vosition 2 of the R.3 switch, a circuit
i3 ciosed Trom ground through the lower contacts of cam C, upper contagts of cam
L on the R-4 switch, cam B, to battery through the R4 magnet, advancing the
switch €0 position 17. The RS-3 relay 2lso cperates in position 16 over a cir-
cuit from hastery through its winding, break contact of the MPB relay, bresk
gontasts of the REP relay, MT and CA keys, cam E to grourd on ¢3m F, The R3-3
relay ‘operated, operates the R3-2 relay to ground on ¢am G, The K52 relay

operatsd, operates the TF and TF-1 relays as already described under paragrap
:20: The RO~2, R3~Z, TF and TF-1 relays pperated, funetion in counection with
advancing th> ingeming selector to the mext trurk of the group 39 hereinafter
described undar paragrarh 42, The E=4 switch advanges to position 1 from ground
on the maka gcontact of  the 37 KOV, through cam C, to battery through the R-4
maEnste L3 the B=4 switch is n*«f° th»oagh positions 17 and 18, 3 cireou't is
clog2d frowm ground through the irmoP contacss of cam F (R-4}, to battery through
the winding of the 5= (37) regigier, which cperates anl records the number of
singile t6€9:3, In position 1 of the R=4 swivch, 2 clrcuit is closed from ground
through he uopper outsr contact of cam F {R=~2) cam B (R=3), to battery through
the R-3 magnet, aavanclng“the switch to pusition 3.

TEST NO. 2 INDIVIDUAL LINE B*K)Y

23, With the R-3.switch in position 3, the final selestor is resdirecated
to iline ©9, and the cond1p¢on on the sleeve of the line is changed to patiery
throngh £20 ohmsas This circuit is from kattery through the 18.-Q resistangd,
cam G, lower contacts of cam K, make and break contacts of the TRA key, 5 ter=
min2) and brush of the fina) elevator, causing the P.B.X. and busy test reiays

~in the f£ir2] to operate starting a seguence of events in the final circuit which
agvances the sequernce switch to its busy hack positione Ia this position, inter-
mittent 24 volt battery or ground ascordiing to she type of fina] being testsd
is connected over the ring side of the finz) TR-1 iead, lower contacts of cam E
(R=14) make contaot of TR relay, lower cantasts of cam I {R-4) lower contacts of
cam H (R=3) to ground or battery, as the case may be, through the winding of the
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BB relay, which operates and releases in unisons The R~4 switch was advanced
to position 9 a3 previously described, The BB relay operated, ciosed 2 @:reuit
from ground through its make contact, break contact of .the 1' counting relg :
winding of the 1 counting relay to battery on cam T, opevatwng the 1 count: ng
~ reldye The s count1ng ‘relay operated; connects its wani1n9 in sevies with the
winding of theé iv ‘counting relays . Upon the releaae of the EB relay, g“o und is
removed from oné’ s1de of the: 1% counting relay,: 3x10w1ng it to. ope“ate to
igrouni on ‘the makeé éontsct of the 1 counting relay.: The operation of thc ! b
z'counuing'relay, transfers. .the pulsing circuit through its make contact to the
; winding of the 0 counting relay.. Upon the next. operation of the BB ”elay, the
0 relzy operates and connects its winding in series with.the windings of the
F0O* and BO* relays connected inparaliels Both the FO' and BO' relays operace
and lock to ground through the make contact of the 0 relay.“ The operation of’
the BO?! relay rerforms no useful function, The operation of the FO' relay closes
a circult from ground through its make contact, cam B to battery through the -4
magnet, 3dvancing the switch to position 20« 43 the switch advances out of
poaitlon 9 the busy back ecircuit through the winding of the BR relay is opened
Bt eam In poQit*on 104, a“cireouis is closed from.ground through the upper
‘OLter contact of cam C on:A=57,: outer contacts of cam J (R-4) to battery th ~-ough
the m*nding of the BB~ "relay which operates and locks through its make ‘contact
to ground on cam 8. The operation of the BBR~-1 re}ay closes a cir u it from
_ground through the- lower outer .eontact of cam G {R-4), make covzact of the BB-1
relay, to battery through the winding of the Thﬁ relay, whigh ODL“3983; thevery
‘reieasing a2 relay in the £inak. circuit,: fBStJPiug it to normals” “The operation
of the BB-1 relzy alsc closes a eiyenit frem ground through its 'make contact,
cam C, to battsry through the R-4 magnet, advancing the switch to position 16
In position 16, 2 circuit is closed from ground through the upror inner gontact
of cam E, breax contact of the. CA key, make contact of the M?P key, cam B {R-3)
to battery through the R-% magnet, advanoing the switch to nosxtion 4 1In
position 4, a circu*t 15 clossed from ground to the lower outer contact of cam
0, uprer contacts of cam L {R-4). cam B, to battery through the R-4 magnet, ad-
”‘4;vanc;ng the switch to ‘position 17..- The . switch 13 advanced to position 1 vy
;ground on . the mihe contaet of the 37 key,  Th® R-G register ST} again operates
-as the switch is passirg thrcugh position 17 and 18 reberolng apother single
‘test, With the R-4 switch'in n091tion 1,.the R~3 sequerce Whicn 1s 3dvanced to
2 position 5 f£rom ground on cam F,

TEST N0. &
P.B X. Line Idle (first of gtoap)

¥ 34. With the " 457 ¢ SW1tdh in positxon 5 th° f’na* 1= ‘again directed to line

;,,99 ard test Noo Y ier refeated. except that. the nondition imposcd on the slesve is

,,sudh tha* iv represenus an idle -condition of the f1v st 1ine of 3 Psl:Xo greups

. The u%eeve terminax ‘of the firal ‘1s now 8“001 ad through tie 10D ohm wirdirg of

_-the SLV relay instead of through its wira;ng in series and the relay therefore
opev‘ates through its 100 ohm windinges AL t,he auc~e$<’tfu1 001103 vaion of this
test, the R-3 sequence switech advances t9, posltion 7 in the same manner a3 10,

: advanced o po:1t*on Byand the Re4d gwitch 19 "eatored o nﬁrral 6 i :hn same

. manner. as describea ini . cess Mo 1.; : :

o1t
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TEST NOs_ 4 ND.
Hunx Idle PeBeXs Line (Last of group).

_ 8be With qwitcn R-3 in position 7, the f1nal °elector is di*ected to line

J7 vhere it finds battery through 2600 ohms connected to the S terminal, The
‘busy test relay in the final circuit ope“ates ‘but the Pob.X. relay does not

operate owing to the high sleeve resistance .and the final selector goes trunk

hunting, The final selector passes by terminal 98 and reaches terminal 99, which

represent an idle trunk to a P.B.X. station, From this point, the test procéeds -

as explained under test No. 1. 'If the.test on the final' is successful, the

R-3 switch advances to position 9 and the R4 smitdh to posinion de

QEST NO. 5
Hunt Busy PsBeXa Line (Last of group).

36e In position 9, the final 13 red1*ected to 1ine 97. the sleeve eondi-
tion on line causing the bugy test relay in the £inal circuit to opérate, When
the elevator reaches line 99, 1t 5111 finds a busy condition on the sleeve.
operating the P,B.X. reldy in the final, adVAncing the «final to 1ts busy posi-
tion, From this point, the test. circuit functiong in the same mamer 235 de-
scr*bed for test No, 2, If the test 13 successful the R-3 sequence switch 3!~
vances to poaition 11 and the Red switch to. rosition 1, '

[Tlm N0, 6
Hunt Idle P.B, X. Line (Intewmediate)¢

Fe: In position 11 of the R-d seouenne switch. the final selector 19
redirected to line 97, the sleeve gondition of vhich represents a busy PeBeXe
trunk, The selector. confinueb to move upwards until terminals 99 are reached,
which represent’ an 4dle P.B.X. trunk intermediate in the groub.,_mhe test now
'nroceeds a3 described for test Noe lo Upon the successful conpletion of this
test, the R~-3 switch advanoeo to nosition 13 and the R—4 switch to rosition 1o

TEST N0e 7
"No Test Feature",

. 38¢ In position 13 of the R-3 sequence switch the final selector is e~
directed to line 99 and battery is comnected to the S terminal through a low
.. resistance (220 okms), cam G (R-3) and lower contacts of cam X, c2using the line

.%o test busy. The final, however, do€s not restore %0 normal, for 2s the R-4
switch is advaneing from position 6 to position 8, battery is comnected through
200 ohms resistance, lower contacts of cam L (R-a) inner contacts of cam I (Re4)
make contact of the TR relaJ, cam E, TRI lead, to tke ring side of the final,

- operating the P,B.X. relay in the final. The operation of this relay prior to
making the busy test advances the final sequﬁnce switch to its talking vosition.
In position 13 of the R-3 switch, the holding ecircuit of the VT relay is trans-
ferred, from the outer contacts of cam L, to ground on cam D.._When "y wiring ¥

»m

G

downloaded from: TCI Library - 'http://www.téleﬁhori‘éﬁlectors.info - Source: Connections Museum, Seattle, WA



(32 pPages) Page £15,
Issue 1 - BT=£01158.
July 23, 1981

is used, the W relay (F1057) operates to grcund on cam C (=2 ‘cloging & cir-
cuit from ground through its make contact, upner outer contact of cam D (R=4}
to battary through the R-4 magnet, 3dv3n01ag the switch to position 9, When
nzn miring is used, bround on the uprer outer contact of cam D 3dvqﬂc@s Ene.
* R4 switch to 3031tion 9. Also the cperat ion ¢f the W re1=y oo ens the eirecunit
 from ground through Le winding of the STP relav, to the tip ‘stde of thé final
“thereby preventinr the frior operation of the NP relay. The'w relay releaqes
vwhen the A-57 switch advances out of }osit1on,£3.“

‘3841 VWhen the B~4 switch enters position 9, the NI relay coeratés over a
¢ircuit from ground through the lower irnmer contaet of cam E (“¢ﬂ\ make contacts
0of the VI and TR relays, cam F, over the 71 lead, tip sile cf the final seles-
tor, T brush and terminal of 1ine 99, break and mekXe dortacts of the TRA kev,
lowér contacts of cam I (Ru*) to bactery through the winling of vhe NP re+ay.
The NP relavy ouewatcd locks through its make contact to ground on cam € (R=8).
The operation of ‘thé IT relsy cpens the locking ciriuii of a2 x roday in the £inasl
‘sele % resforzng the finzl carfuz‘ t0 mormsl, The opecatlon of the N} ralay
also closes cirenit from ground thraugh tqa make cantact of the ¥0 key, cam P,
to battery th"005a the R»B maguet, awvancl ng uae svwcch to pogitl on 16

382 In position 14, 2 cirenit is closed frdm ground through the upper
'jouter contact of cam'D (B~¢) to battery through the R4 magnat, advanzing the.
switch to po~“‘§on 16. In position 18, 2 tircuit is cioscd from growd through
the upper irnor contact cf cam I {B~4) breik conizay of the Ui key, m2k8 contact
'“u- the M7 keéy c&m Rq to battery th;ough the R=3 mig*etg 31v3‘ugns the switch
o pqsi‘ion lSe_‘

39 In nosition 18 of the BR~3 switch a circuit is closed from ground
Lhrough the Jower ouver contast of ¢m D inske gontact of the M key, break
contact of the REP relay, bra_r ccntact df the VMPB ralay, to battery throrzh
the winding of the RS-3 1elay, which cnerntus &ad locks to ground on its own
armature, '

404 Tue operation of the RS-3 relay clores a circnit from ground through
its make coutact, cam B (R~4) to battery trrovgh the R-4 maguet, advanging the
switch to position 17, Tze switch 20vances to Tosition 1 over 3 cirshit from
eround h-ou&4 the make contact of the O 1@v, lower iluner ccnuxnf of cam ¢ to
battery through thé Re4 masnetes  As the switch pacses through positions )7 and
18 a eircuitc is elosed from ground ,nrwufl the inner sontacis of cam F to b°*

- tery through the winding of the D= messaze ragzscan (_T) mn fh oyerg?nso
the R=4 switch in position %, 2 cirevit is ciesed
outer gontact of ecam ¥, cam By to bx‘*"‘y 'h“cgﬁb-thé

e L~o mabJP., rPs»or‘ng uia
switch to normal .-ne op3r“t\cn of thé R3-3 reliy closes a girynit fron bavte
through the u;;h*mg the B8-2 reolay, m“&;.uvn?agz of t1 RE=0 relay, to b;uiui

on cam- G, operating the RS=2 ralxjn_,_

SINGLE TEST ON FINAL CIRC T

41. When the MT key is not cperated the tvye of test made on the f£inal
e¢ircuit depends upon the position of the B~3 swiich which may be szet by handt for
any test. The test circult fuuctions for any particular type of test the same
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as desoribed for that type of test under "Multi-Test of Final Circuit,” until
position 16 of the R~4 switch 1s reachad.

: 4&.’ In position 16. the ES~3 relay operates in a circuit f£rom battery
fhrough the winding of the relay, break contacts of the MPB and REP relays, -
‘break contacts of the MT and 04 keys, to ground cn cem B (R-4), The RS-3 relay
operated, closes a circuit from ground through its make contact, cam B, to bat-
tery through the R-4 magnet, advancing the switch to position 17. The R~4
switch is advanced to position 1 (normal) from ground on the ST key.

ADVANCING INCOMING SELECTOR

43, In order to test the next trunk in the incoming group, the ilncoming
elevateor must step wup oneterminale The R-4 switch in position 1 oloses a-
cirouit from ground through the mske contact of the RS-3 relay, lower contacts
of eam L (R~4}, break contact of the RS-l relay, to battery through the inner
winding of the RS relay and the outer winding of the RS-1 relay, orerating the
R3 relay, The RS=1 relay does not receive sufficient current to operate at
this time. The operation of the RS relay closes a oircmit from ground through
the make contact of the relay, upper cuter and lower inner contacts of cam Q
{3~2) m2ke contact of the 332 relsoy, immer contacts of cam D (R-2), lower .con-
tact of cam J (R=14), TU=1 lead, to battery.through the UP magnet in the incom=
4ng oircuit, oc3using the elevator to move upward, As the incoming elevator moves -

" upward, ground supplied through the ¢ commuiator brush and segment over lead
PC=1, lower contaots of c¢am K (R-14) lower contacts of e¢am I {R~2), make contact
of the RS relay to battery through the imner winding of the R3-1 relay, orer=
ates the RS~1 relay, and holds the RS relay operated through 1ts outer winding.

44, Vhuen the O commutator brush gonneots to an-insulated segment of the
.G commutator, groand is reomoved from the TC-1 lead, releas:ng the RS relay
thus 8topring the upward movement 0f the inscming selcctor. The RS-l relay
does not release, having locked from battery through its outer winding =nd make
lower contagts of cam L (R-4] to ground on the amzture of the RS=3 relay.
The reiease of the RS relay closes a eircuit from ground through its breszk con-
tact, make gontact of the R3-1 relay, make contact of the RS5-3 relay, to bat-
tery through the winding of the RS-~4 relay omerating the RS54 relay, The opera-
‘tlom of the RS-4 relay, opens the locking civcuit of the RS-3 relay, vhich re=-
1eass9, The rslease of the RS«3 relzy, in turn releases the B3-2 and E5~1 re-
12ys. The release of the RS-2 relay opena the circuit through the 1000 ohm
winding of the TF relay, but the relay does not release if the £inal is busy, /
If the f£inal elrouit is busy, ground is supplied over the TS-1 lead, to batiery
through the 800 ohm winding of the TF reisy., The function ¢f the iT reiay and
TF=1 rel2y is the same as desecribed undep paragrarh 23, The routine test of
the segond final trunk in the group proceads exactly like the firast trﬂnx in
the group 1f the position of MT key is unchanged, Upon the comp%Qtion of the
single or seven tests the incoming elevatop advancges te the next trunk in the
group, This procedure is repeated umtil the sverflow terminals of the first
group are reached by the incoming elavator. ;
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OVERFIOW P4SS BY U
454 As it is neceasary to test the final trunks: in the remaining gronps
of the incoming frame, the incoming elevator must vass by the overflow terminal
to the first trunk in the next groupPs With the incoming elevater brushes rest-
ing uvon the overfiow terminals, 2 c¢ircult is clossd from ground through the
Z ‘commutator segment and brush, over lead T4-1, lowsr contacts of cam M (R-1A},
brush 4 and terminal ‘1 of the IC switeh, outer contasts of czm P {R-2) to bat-
tery through the winding of the ZCrelay, vwhich operates.s The operation of the
Zgrelay closes a-circuit from ground through 1ts make contact, terminal 1 and
brush:.3 of the IC switch, outer contasts of cam O, break contact and winding of
~the 200-I, selector Switch magnet to battery-through the 44~A resistance operate-
ing. the magnet, which moves the bruch assemvly of the IC switch to- terminal 2,
i +-With the IC brush assembly on -terminal 2, the orerating circuit of the Z.relay
.1 ~is-opened, releasing the Z relay, which cloaes 2 circuit from ground through
its break oontact, outer contacts of cam L, bruch 1 and.teminal £ of the iC
switch, break contact of the MPB key, break contzei of the MPB relay, to bat-
tery through the winding of the RS-~3 relay which operates. The TH-X ‘reiay.
does not release with the operation of the E5-3 relay, being heid operated in
2 gircuit to ground through terminal &2 and b¥ush 6 of the IC switch, The RS=3
‘pelay operated, locks through its make contict, break contact of the RS-4 -relay,
terminal 2 and brush 5 of ‘the IC 'switch, to ground on the break contact of the
ZCrelay. The orperation of the RS=3 relay in turn operates the RI.Z relay, over
a sircuit to ground on cam G {R=-2) ard closes a. circuit operating the R3 relay
to ground on its armature, The operation of the RS and BS-2 relays operates
the UP magnet of the incoming selegtor circuit, moving the incoming- elevator
to the first terminal ‘'of the next group in the same manner as the elevaior was
moved from one: terminal to . another terminal <in the same group. Upon the opera-
“‘ticn of the ES=1 reizy and release of the RS .relay, as: previocusly desaribed,
the RS~4 reidy operates, cicsing a eirsuit from ground through its make contaot,
" breek contast of the Z relay, terminal 2 and bBrush 3 -of the IC switch, outer
contacts of cam 0, to battery threugh the break contact and winding of the
- 200-1, selector mapnet=uahd“44~A resistance moving the brush assenmbiy of the
IC switch to terminal 3. ; ' o

Fvd,

.

oy ) 46, All the trunks in the segond. greoup dre tested in the same marmer as
the first trunk in the first group, 2nd when the incoming eievator brushes rest
upon the cverflow terminals of:the se ord:gm‘up9 the elevator is moved to the
first terminels of thé third g"oup in the ssme mamnner as just described, At
this time, the IC brushrassemply- is-resiing on terminal 5. 7Phis procedure

is renea*ed until all the trunks in .the foupy consegutive groups hsve been
tested., The ‘brushes of the incoming elevator 2re then rseting upon the over-

ubr
flow terminzls of group 4 znd.the IC bruch aobembxv is resy zng on terminal 7.

INCOMING ELEVATOR RETU?NED 10 NODMAL

47, With the IC swi tch on «carmnal 7, the Z relay operates from ground
on the % commutatator segment over the TA-Y 1ead and advances the IC brushes
" to terminal 8. With the IC switch on terminal 8, the 4 relay is released,
‘closing 2 circuit from ground through its break coatact, outer contacts of cam
‘1,, brush 1 and terminal-8 of :the kG switch, ‘to battery through the R-1B magnet,
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which advances the sequence switch to Position 8, In position 8, a3 circuit is

- . closed. from ground on cam F, lower contacts of cam H (R-14) over the TD-1 lead,

“to battery through the DOWN maénet in the selecgtor circuit, operating the maguet

~and restoring the incoming elevator to normal. When the incoming elevator

. reaches the bottom of the frame, a3 circuit is closed from ground through the ¥
commutator brush and segment over the TY-1 lead, lower contacts of cam G (R=1A4)

. gam: ¢ {R~2) to battery through the R-2 magnet, advancing the switch to position 9.

" When the R-2 switch is passing through position 8-3/4 to 9, a cireuit is closed

i - from ground through the contacts of the 3T key, outer contacts of cam S (R;ﬁ),
break contact of the TRA relay, to batiery through the winding of the 200~i (I-4)

- gelector magnet, operating and releasing the magnet, moving the I-A switch to the
next terminal, With the R~2 switch in position 9, a circuit 1s closed from
ground through the break contact of the Z relay, outer gontacts of cam L, brush 1

~and terminal 8 of the IC switch, tor battery through the R=2 magnet, sdvancing the

cswiteh to position 10 (norm2l).  Also-in position 9 a circuit is closed from
ground through the lower outer contsct, of cam G, terminal 8 and brush & of the
C switch, outer contacts of cam 0, breat contact and winding of the 200-L selec-

" tor magnet and 44~A resistance to battery, stepping the IC switch to terminal 9,

- where the circuit through the 200=], selector magnst 18 re~egstablished through
terminal 9 and brush 3 of the IC switch, stepplng the IC switch to teminal 12 or
normal, With the R~2 switch in position 10, a clircuit is closed from ground
through the lower inner contact cf cam G, and cam D (R=4) tc battery through the
‘B=4 magneu, providing an additional means of reuurniug the =4 switch to normai,

48, If the: terminal upon Whieh the bvaSh assembly of the I-4 gwitch rests
is wired for a test, :the circult functions a3z desgridbed for the first terminal
0f the I-A switch, until all the groups as determined by the cross connection
scheme for thils terminal have been tested, whereupcn the 200-M magnet is again
energized, moving the brush 33sembly of the I-4A switch to the next temminal.
When all the final selector c¢ircuits available to the firss 1noom;ng el asvator
have been tested, the R~IA switch advances from positiom 3 to position 4, in
vhich position a second incoming. e€levator is tested to determine vhether 1t is
being used in regular servige,.*

SELECPION OF SECOND INCOMING ELEVATOR

49, -Assuming that the second. incoming elevator must be used when the brush
3ssemb1y of the I-4 switeh rests upon terminal 6, 2 circuit is closed from
ground on the mafe contact of the CON relay, break contacs of the EC ‘key brush 6
ard terminal 6 the I-A switch, oross connestion 0f temminil scrip 6 lOwer
- outer contact off cam B (K~IA) to battery through the R-I~A magnet, advanciné the
** -switch t0o positfon 4. As the switch eaters positio 5—1/4 the PG relay operates
over a circuit From ground throuvgh the upper outer and fower inner contacts of
cam A, windingfof the PG relay, lower inner and upper cuter contacts of cam § to
~ battery. The bperation of the PG velay removes ground from the TK-1 jead, there-
by permitting the 1mmed13te use of the associsted incoming sclector, when néced-
' sary, in’ regular traffices 1in position 4, the second .incoming selecior circult is
tested in 3 manner similar to the first incoming selector circuit, for a busy
‘condition, except that lead TK-2 1s used instead of TK~l,.. When the incqming seleq~
© tor circuit becomeés id1é, the (R-14) switch:advances to position 5, Krom this
point the test eircuit functions as de;cribed with the BR~14 switch in ﬁosit?on e
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When all the groups of final selector circuits available to the sscond incoming
elevator have been tested, the R-14 switch advances to p031t10n 6 vhere it tests
a'third incoming selector circuit for a busy condition, using 1ead TK-3, Assum-
ihg’that -2 third incoming elevator must be used vhen the brush assembly of the
I-A su:tch rests on terminal 10, a circuit i3 closed from ground through the
mﬁke contagt of the CONs relay, break contact of the.EC key, brush 6 and téminal
_ 1O Of the I-A switch, cross connection of terminal strip 6, upper outer contact
““3f°¢am B (R-IA) to battery through the R~IA magnet, advancing the switch to
_Mv,pOaltion 6a- The switch is advanced to position 7 and connected to the third
,;'ipcbming elevator in the samé a3 it was connectied to the first incoming elevator,

4 b mhe test of the final selector trunks in the groups availzble to the
third - incoming elev#tor proceeds in the same manner 23 described for the first
" incoming elevator. If all the final sejector circuits have not been tested
with the use of three incoming elevators, 3 fourth or more incoming elevators
must be used, thus necessitating %he addition of a conmector for every cné to
three ~»dditional incoming®selegtors required,  Assuming that the fourth income-
$ng elevator 19 required when the brush 295embly of the I-A switch rests on
terminal 15, a circuit is closed from ground on make contact of the CON. relay,
break contact of the EC key, brush 6*and terminal 15 of the I~A switch, cross
connection of terminal strip 6, over lead 4, lower inner and upper outer Con-
tacts of cam P {R-IA), cam C, to battery through the R~-I-A magnet, 2dvancing

. the switch to positicn 8. The 4 ocam advances the switch to position 20, In
position 10, the same ground on the CON relay, through the lower contacts of
cam P, and lower inner contact of cam B R~IB advances the R-IB switch to posi-
ticn 2¢ In position 2, the fourth selector circuit is tested €for a busy condi-
tion over lead TK=4. From this polnt on, the test oircu1t funstlons as described
for the first incoming elevator.

Bls -If 211 the final selector circuits haveé not been tested by the time

k the I-A sel r switch completes one revolution, 3 secord switch, I-B, 18
ired,J Whe#& the brush assembly of the I-A switch rests upon terminal 21 a
2 circuit is cY63ed from ground through the make oontast of the CONs relay, break

‘. gontact of the EC key, brush 6 and terminal 2) cf the I-4 switch, to battery
through the winding of the TRA relay, which operates. The TR. selay ogerated;
(a) closes a circuit from ground thrcugh the armature and make contact of the
CON relay, make contact of the TRA relay,. over the BG-1 lead, to battery through

“the winding of the RN relay which operates, ({b) closes a circuit from ground
through its make contact, N terminal and brush 1 of the I-B switch, terminal 21
and brush 1 of the I-A switch, make c¢ontast of the TRA'relay, to. battery through
the break gontact and winding of the 200-M (I-B) selector magnet, moving the
brush assembly of the I-B switch to terminal 1. From this point the automatlc
test of the final selector sirctits, asscciated with this I'switch unit is com~
pleted in a similar mamner as described for the firat I switch unlt. Vhen the
brushes of the I-B switch rest on. terminal) 2. aud there are more [1inal seleg=
tor eircuits to be tested, a third switch {I~C not Showm} {s.required, This

switch is moved off norm2l in emctlv the same, mdnnex' ‘as the I-B switch was ®
\stepxed to terminal l. ., g R SAE g

¢
' : :
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CONCLUSION ‘OF A ROUTINE TEST

‘62, After a test has been made upon al) of the final selector circuits,
ground is connected through the make contacdts in parallel of both the CON. and
RN relays, breall contact of the EC key, brush 6 and terminal 21 of the last
"1 switch unit in the equijment, to bastery tirovgh the BC-lamp which lightss’
. This signal lamp indicates that the end of a complete routine test has been
reached; and if another cycle is not desired, the RN key is depressed, and the
' 87 key released. The operation of theé RN key closes & circuit from ground
through its make ceatacst, to battery through the winding of the RW-1 relsy vwhich
~operates and Locks through its make contict to ground on the make contact of the
" RN relay. The release of the ST key ovens the holding cfrcuits of the CON. and
ST relays, releasing the relays, The relcase of the CON relay exting,uishes the
EC lomp and releases the TRA relay. Thée release of the TRA relay in turn re=
leases the BN relay, but the RN-3 welzy does rot release being held also in a
cireuit from ground through the bpnak contact of the PC key, brush 4 snd temi-
nal 21 of the I-A switch, make contact 0f the RlW-1 relay, to battery through its
winding. AlSo the releuse of the TRA rol ay ¢ioses a eirguit from.ground through
the contacts of the PC key, brush 4 arl teévkimal 21 of the I-B switch, break
contact of the TRA relay, to battery through the brea?r contact and winding of
the 200~ (I-B) selector -magnet,. sLepi;ing the brush mbly of the I-B switch
to the next or normal terminale . The RN key is now relea:ed clooing a gircuit
from ground through the treak .contact of the ey, make contact of the RN-1 re-
lay, terminal 21 and brush 4 of the I-A switch, break contact of the TRA relay,
to battery through the break contact and winding of the 200-1 (I-A) selector
switch, moving the T~A switch to its normal terminal, With the I-4 switch in
its normal position, the holding circuit of the RN-1 relay through terminal 21
and brush 4 of the I-A switch to ground on the PC ey is opened, releasing the
relays This completes a single routine test of 311 final selestor gircuits in
a full mechanical exc‘hanbe. ¥

PEST OF A PARTICULAR PINAL GROUP.

53, ‘In order to enable the test man to make a test upon 2 marticular group
of final selector circuits, or & particular finial ecircuit, 2 chart is provided
showing me groups of final trunks available to 2 brush on an incoming frame;
and also it shows what: keys to operate in conjunction with the PC key to cause
an I switch to step toa temlnal which x.ermita the teat of a particular group
.of trumw. : T ’ :

54. ‘Assume that the group to be teated is reached by an-incoming selector
associated with the I-B switch, and also requires the use of a third connoclore.
Further assume that the eross comnecticn scheme showh on the schematie appiles

) to the I-B switch as well as the I-A switche. If 1t is desired to test a

single grouv of trunks appearing in the 8th incoming frame, the following keys
must be depressed., In the units rowy key 7; .in the second row, the tens {)
kxey and the TWB key; in the group number (GN} row, key 2; and iy the cverfiow
count (OC) row, key 1; after which the PC, the TR4, and the ST keys arz d:j pressed,
With these keys depressed the brush assembly of the I-B switch will step to
terminal 18, causing an elevator on the 8th ilncoming frame to test the first

2
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trunk of group 2 in the bank 3 of the frame, This will necessitate the use of
connector 3 (not shown), vwhich however, is entirely similar to connector 2,

For clearness, the 5 lead of the second comecteor will be used to represent the
8 iead of the third connector. After testing the 8th frame, the incoming eleva-
tor will return to no"mal vpon dtepping to the overflow terminais, -

" INCOMING SELECTION

55, The operation of the ST and TRA keys close a circuit orerating the >

ST relay., The ST relay operated, closes 2 circuit from ground through the
make contact of the TRA key, make contact of the 5T relay, break contact of the
EC key, break contacts of the TWD and TWC keys, mike contact of the TWB key,
over the CC-1 lead, to battery through the winding of the TRA relay, cperating
the relay. The operation of the TRA relay closes 2 circuit from ground through
its make contact, N términal and brush 1 of the I-B switch, over lead Bi-1,
make contact of the TWB key, break contacts of the TWC and TW® keys, N terminal

and brush 1 of the I-A switch, make contact of the TRA relay, te battery through
the break contact and winding of the 200-M selestor (I-B) magnet stepping the
bruch 2ssembly of the I-B switch to terminal 1. With the I-B switch on termiral
1, a circuit is closed from ground through the make cont2ct cf the PC key, nor-
mal contacts of units keys O to 6 inclusive, over leads 1 to 7, through the
1 to 7 contacts and brush 1 of the I-B switch, lsad BA-1, make contact of the
TWB key, break contacts of the TWC and TWD koys, noraa! contz23t and brush 1 of
the I-A switch, make contact of the TRA relavg to batterv through the oreak
coniact ané winding of the 2001 (1»3‘ magne s oving the brush assembly of the
I.B switch to posmt-onAG. The tens {7} ksy ﬂpu“a+th closes a path vermitting
an I switch to step by the units terminal asscciated with the operated U keoy
and to proceed to the tens terminal associated with the U key. With the i-B
switch resting on terminal 8, the energizing circuit for the 200=i1 (I-B} magnet
is from ground through the make contact of the PG key. T key, ‘make contact of
units key 7, over le2d 8, terminal 8 and brush 2 of the I-B switch, contacts of
the the WD, TWC and TW3 keysg m2ke coutact of vhe TRA relay, to battery through
the break contact and winding of the 200-M {I~B) mognet, moving the I-D switch
to serminal 9, Termirals 9 %o 17, inciusive, of the I~P switch are comnecied
over leads 9 to 17, inclusive, to ground through the associated units keys,
thereby stepping the brush assembly of the 1-B switch to terminal i8. When
the I-B switch steps to position 18, the energzzing civeuit of the I=B magnei
over lead 18 18 opensd 2t the contasts of units key 7, stopping the movement
of the I~B 3switch. 7The removal of ground f‘om the temminal 18 of the I-B
3ui ch, allows the T relay to operate in 2 clircult from ground through {(he mak

ontasis of the ST relay, lower contacis of e3m J, to battery through the wini-

ngs of the T relay and 200~-M (I-~B) magnet, oparabi the T relay, The I-B
wagnet does not operate in series with ¢he high resistance of the T relay. The
T relay operated, in turn operates the CON relay,

564 With the I switch resting on terminal 18 a c¢ircuit 13 330 closed frem

ground through the make contact of the CON, relay, brush 6 and terminal 18 of ihe
- I-B switch, cross connection of terminal strip 6, over a lead (not shown), and

lower outer contact of cam B on the third connector switch to battery through the
R-IC magnet, (not shown), advancing the third connector to position 4, Eaving
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lead, the circuit operating the third connector magnet may be traced visually

over lead 5 from terminal strip 6, and cam B, to battery through the R~-IB mag-
net. With the connector in position 4, the incoming selector circuit assigned
for. test. purpvoses is teatei for a husy cowditiona Wren the inceming selector

circuit becomes idle, or if it is idle, the connector switch moves to position
Bs in vhich position thla circuit’ is connected to the- incominé elevators The

test ¢ircuit . waits in thio poﬂtmn unhl tne PC key is re]eaged.

IICOUING BRUSH AND CROUP SELECPIONS

' 57, Sequence switch R-2 advances to gesition 2 and then to position 4 in
the same minner as described under MRout'ine Test", - In positiocn 44 the. mcoming
elevator is moved umard for 1ncoming brush seiection, seélecting bruch 3. Upon

.receipt of the fourth pulse transnitted by the A ecommutator brush and segment
-in the 1ncoming, the R-< switch advmcea to position 5, nd .then- to. posktion 6

" in the same manner as deocribed. und.ex* "Routine Test", In position 6, the in-

coming elevator moves up for greup selectlon. Intermittent - ground 1s connected

_.over the ‘T8 lead, through the upper outer and lower immer contacts of cam I on

the co*’mector, upper conwcts of cam M (R-ed break contacts of the GN key 3,

.make contact of the 6N key 2, bredk contact of count ing relay 2%, to bawery

~on cam R through ¢am ¥ and the vvlnd‘mg of counting relay 2, operating the relay,

When ground is removed from the TB lead, - relay &' operates . and locks through

the make contact of counting rel:zy 2e' - Unon receint of the second pulse, count-
ing relay 1! operates and locks to ground through the make contact of count ing
PR o 4 g 1. The operation of counting relay 1Y transfers the pulsing circuit

rrcm the 30, and BO!' and FO' relays, to-the O and 0! reilays through cam M (R-4).

The cireuit for the third pulse is through the make contact of count.ineé relay 1°,
,‘lower Anner and upper outer contacts ‘of ¢am M, winding of the O relay, to bat-

_tery on cam R operating the O relay.:i When the eiréuit through the B brush on

the incoming el evator is opeaed tha 0 relay operates and locks to ground on the
make contact of the O rel.w. The overation of the Ot relay advances.the. Rf,-d
switch to position ‘7, over a circuit from ground through the.make contact of
the 0! relaJ. break conwct oi the 10 kev, esm B to battery through the R-2 mag-
net. 4 1 L% : o

: SETTING IL\COMING C‘O‘\Y’FROL SWITCH

58. Wken the R-d switch enters posit ion 3, the IC awitch is stepped a0
cording to the e key o*oer:wed. A circuit then is closed from ground through
the uprer inner contact of cam B, break oontzct and. winding of the 200=L selec-

‘tor magnet, to hattery through the Gl rpaiatance, successively operating the

. selector. magnet until it 1s shunced by g"ound over one. of the ‘leads to arc & of

... the IC swl tche Pfaving opemted 0C key 14 the IC switch steps until terminal 7
.48 reaohed.~ g,rou*xd through the make contact of the OC key 1, over lead 1, ter-
minal 7. and bru:.h 2 '0f the IC Smitch, inner‘contaets of ‘cam O, to battery-

thmugh the 44-A resist:mca, Jnhunt s the winding of .the magnet thereby preventing
its operation. When the R-2 switch advanoces out of position 6»1/4, ground 1S .
removed from both sides of the stepping magnet.
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¥ds -5 59. ~In -ppsition 74.the test on the particular line or group of final
trunﬂs pﬂoceeds in the 3ame manner as described under-"Routine Test® unt il

. the incoming elevator is stepped .to the overflow terminal. Ground is then
connected to the.TA lead, brush 4 and termninal 7 of the IC switch, outer con-
.tacts of cam P, to battery through the Z relay, :operating the relay, . Also -in

- position 7, 2 circuit is closed from battery on the upper inner contaet of -
cam R make contact of the 149-G interrupter, to ground through the windings of

. the key release magnets releasing the U, GN, and OC keyss The operation of
the Z relay advances the IC switch to terminal 8 as described vnder paragriph
47 From this point, the incoming elevator, the IC switch, and R« switch are

. restored to normal as 21so¢ described under paragraph 47 As switch R=-2 passes
through positions 8-3/4 to 9, a circuit 1s closed through cam S, advancing the
I-B switch to terminal 19. The elrcuit:is restored to normal by overating the

BN key and releasing the ST and TRA keys, The operation of the RN key coperates
the RN-1 relay. The reiease cof the ST key clcses a clirscuit from ground through
the contacts of the key, outer contacts of cam T on B-62 cam B,y to battery
through the R~IC magnet (not shcwn) of the third connector, advancing the switch
to vosition 8, the A cam carrying it to position 10 {(normal)s The oreraticn of
the RN key connects ground through the upver inner gontact of cam H (R-2), bresk
contast. of the ST key. make contact of the RN key and normal contacts of the U
keys, to 311 leads connected to arc 1 of the I-B switch, advancing the switch

to terminal 21, With the I-B switch on teminal 21, the RN key is released,
closing a circuit from ground through the break centact and winding of the re-
lease magnet associated with the T and TWB keys, make ccntact of the RN=1 re-
lay, to battery through the break gontact .of ‘the BN key, operating the: magnet
and. releasing the T and TWB keyse. Theée release of the TWB key opens the holding
circuit for the TRA relay which:.releases, The release of the TRA relay closes

- a gircuit from ground through the break contasct of the PC key brush 4 and teminal
21 of the I-B switch, brezk contaot of the TRA relay to battery through the
brezk contact and winding of the 200-)M stepping magnet, advancing the I-B swiich
to normal, The release of the TRA relay opens the holding circuit of the RN
relay which releases. The release of the RN key and gf -thé RN relay opens .

the holding circuit for- the RN-1 relay “hiuh releases, restcr1ng the entire
eircuit to nornul. e

T I MING FE AT RE

60, Whenever the ST key is operated, a circuit 1s closed from ground
through the make contact of the key, over lead A, terminal 1 and brush 4 of
‘the time alarm switch, to battery through the winding of the TA relay, cperat-
'ing the relay. The TA relay operated, Yocks through its make contact and
break contact of tlie TA key, over lead B, upper inner and lower outer contdcts
of cam B (R-4), to ground through thé make contact o2 the ST key until. 'posi-
tion 2 of the R-4¢ switchj; whoen the locking circuit is to ground through the
-upper contaets of cam H. ~ Should trouble develop in the test cirouit before
switch R~2 reaches position 7, or chould on inceming selecter be kept busy.in
regular traffic for a time sufficlently long to prevent testing a final selector
circuit completely before the TA switch makes one revclution, or should. a f£incl
cireuit show trouble under test, 'a circuit 13 closed operating a message register
and 1ighting an alarm 13amp. The operation of the TA relay 3130 clesés 2 curcult
from ground through the contacts of a 152 type interrupier, make contact of the

be

» i o :
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TA relay. break cont.act of the ; relay (Y mring used). to battery through the
winding of the W rel ay and 450 ohm winding of the 2 relay in series, orverat-

. .ing the W relay. At tne break of .the 1ntcrzds er contacts, the 190 okuy i
ing of the % relay is connected in serjes aiding with the 450 chm wi: n1ing of
the relay, through the winding of the VW relay, operating the Z relay through

the make contact of the W, relay, upper contacts of cam H (R-¢) to ground, At

- the next make of the. 1nterrux>ter contacte the winding of the W rel ay and 190
_chm ¢f the Z "elay are shunted by ground, releasing the W relay. The I relay

- 13 held. opera.ted from g*oand thirough the contacts of the mterrupter, make

..GOontagt. of the TA relay, make contact of the 2 relay, to battery through the
4£0. ohm wi_ndmb. A circuit is now closed from ground through the contacts of
the interrupter, make contact of the TA relay, make contact of .the % relay,
tex-mmal 1 and brush of the TA switch, to battery tarough the wirding of the
200-R (MM) magnet, operating the magnet. At the second.break of the interrup-
ter, the holding circuit for the Z relay and the operating circuit of the MM

. magnet is opened, releasing the. rels.y and magnet, moving the brushes of the
- T4 switch to the mext terminals Upcn the next, or third, make of the inter-

rupter,, the W relay re-operatas repsating the above described cyule 8NEWe

If either ;he incoming e].evator or the fina] selegtor circuit is xept busy
..on routine trarfm’ sufficiently long to prevent the completion. of the final
tests in the time interval as determined by the Telephone Company, the TA

switch advances to terminal 21, With the brush assembly of the switch resting

. on terminal 21, a circuit is closed from ground through the make contact of

- .the TA rslay, brush 2 and terminal 21 of the TA switch to battery through the

alarm oircuit, opera*ino the alam message regi Jtew and 1lighting a signal lamp
located in the test desk. The switch brushes remain on terminal 21 until the
TA key 15 operated. The operatmn of the TA key releases the TA relay. The
release of the TA relay closes a circult from ground through its bresk contact,

~ terminal 21 and brush 1 of the T4 switch, to battery through the break contact
and winding of ‘the MM magnet, stepping the TA switch to normal. '(ﬁhe TA relay

' re-operates with the TA switch nomnl, over the same gircuit as it initially
operated and locks through the contacts of the TA key, starting another timing
interval, Should the test on 3 f£inal ‘selector cirouit be compieted befere the
TA switeh completes a revolution, the holding circuit for the TA relay is oyened
vhen switch R-4 advances from position 18, releasing the TA relay. The release
of the TA relay advances the TA switch to mormil, = EETTTES %

END OF CYCLE (EC) KFY

61, When one cycle of routine test has heen’ completed upon all the f£inal
selector circuits, the EQ 1amp lights as previously descﬂibed under paragrath
- 51, At this time 211 the sequence switches are normal, the bruch assembiles
" of the I switches are resting on the 1ast terminal of each unit, awaiting the
~operat ion of the RN key, the TE4, CON ‘and RN relays are operated and the 97
key depressed, If it is desired to §tart another cycle of routine tests, the
. EC kéy is operated momentarily. The operation of the EC key extinguishes the
. EC lamp and releases the TRA relay, The release of the TRA relay also gloses
. a clreuit from ground tn*ough the break contact of the PC key, brush A snd
“terminal 21 of the I-B suit\,h, break contdct of the TRA relay, to ground
“through the break contacts and windings of the 200-M (I-B) magnet, vhich oper-
'ates and moves thé brush assembly of the I-B switch to normal, The eircuit for

st
o
o

P
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restoring the I-A switch is from ground through the make contact of the CON
relay, make contact of the EC key, terminal 21 and brush 1 of the switch, break
contact of the TRA relays, to battery throvgh the break contact and winding of
the 20C~M (I--A) magnet. From this point another automatic test of 311 incoming
selectors proceeds as described under "Routine Test",

CONTROL ADVANCE (CA) KEY

., .. 62s If trouble develops in either the test circuit itself, or in the
final selector circuit under test, the time alarm lamp will light as described
ﬁzgnder "Piming Feature", If after tha TA key - is operated, the test circuit does
not continue its functions, the CA key is operated, The overation of the CA
key cioses a circuit from ground, through the CA key, cam D, to battery through
the R-4 magnet, advancing the switeh to position 16. The circuit remains in
pogition 16 as long as the GQ key is operated. The final circult during this
interval is held busy from ground through sam E {H-2) break contact of the TF
PG}JY, upper cnntacts of owm ? cn B=63 break contacts of the TKR and NT' relays,
cam D, over the 73 lead. After the release of the (A koy, the circvit either
advangces the Incoming elevater to the next £inal in the group, or repeats the
test on the defective finzl, 1f the REP key is operated, If the REP key is
not operated the RS-3 relay operates through the restorved ceontact of the CA
key to grocund on cam B, From this innt the R~4 aw-tcn i restored to normal

. as descrivsd under paragrarh AO. Lk :

;“"VEAT (» EP) ¥EY .

63, When 1t is desired to repeat the test upon a ceriain final :selector

- circuit, the REP key is operated, The opera ation of the REP key closes a cir-

~eult operating the REP relay, which locks to oumnd thirough the eontagt.of the
key as iong as the key is operated, or uhvougn the maka contact of the ral ay

te ground on the lower outer contaet cf nsam F (R-4), if the RYP ksy 13 momen-
tarily cperated to make a ginglo repeat test, or through the lowsr inner con-
tact of cam D (R-3) if the MT key is operated. The'apﬂyatioh of the REP. relay.
closes a circuit. from ground through cam E (B-4), bre2k contacts of the CA and
MI keys, make contact of the REM relay to battery threugh cam B and ‘the R~-4
magnet; advancing the switch to position 17. Ground on the ST key .carries the
switch to prosition 1. Tne RS- relay does no; operate as desoribed urder
"Goutine Test” with the switch in position 16, duva to tﬁéfdperatingﬁcircuit for
the RS-3 relay being opened at the contasts of tha REP relay. In positica 1,
the second test upon the. £inal seleotor sircuit UFowGdS in exactly the same
manner as the first test upon.the cireuite CThis test is repeated until the
release of the RET key which releaces the RIP relzyﬁ alldwing the dperaticn
of the R5-2 relay a4t the conclusion of the test, Frum tiis point, the test
cirouit functions and steps the incoming eleVduUF Lo the next B8t of final gselec~-
tor circuit terminalsa :

AUTOMATIC PASS BY (APB) KiY

64. Whenever 2 busy final oelector is encountered the BF lamp 1ightts to
ground on the T3 lead. The operation of the APB key causes -the automatic test
circuit to pass by all busy terminals and stop thé'incomino~elavatov upon the
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£irst idle final selector terminals, ThP operation of the APB key remves
the short circuic from arouni the winding of the PS relsy allowing it to
oyerate in series with the 830 ohm winiing of the IF relasy if the final
selector circnit to be tested is busy.. The opefatxcn of the PB relay closes
a gircuit from geound through the brezk contzct of the R4 relsy, make
contact of the P3 relay, bresk corntsct of the “_B relay, to battvery through
the winding of the RS-3 relay, overatirg the R3-3 relay. The RS=3 relay oper
ated, operates the R3-2 relay to ground on cam Ge The RI-3 v=e’ay oporated,
21£0. opb*atea the R3- relay which operates the UP magnat in the incoming cir=-
-cuxts From this point, the incoming e*r"a*nr 54vanecss to th e next terminal
in the same mannar as descrided unler paragraphe 43 and 44, Should this ‘
final sekscfo“ circuit also be busy, the sysie ot operations ) 18t deseribed
is reveated un:il an idle final selector cirouis iz found. Thn B3=2 relsy
1s.mau glow pe ©leass to prevent the promature 01”'$u of the T rolay when the
momenivm of the incomiag selector mumestarily carries 1ts sieeve brush beyoud
the 14st of 2 series of busy términals 12 2n :ﬂJ” terminal. The prem2ture’
release of the TF relay woull release the TB re ley, thus cauding vhe seiesior
to remain on the busy terminal, . L '

65. Shonld the incoming elevator step to a set of overflow terminals
with the AFD kuy operatsd, the TF aznd PB relays release, and the 2 rolay ade
vances the 1¢ switch to an even nunberad temminzl, from vhich point it ade
vanged to the next odd numbered termina) as dsgripbed under psragrarh 45, If
the firsc trunk in the next group 18 buay, ths TF a2nd PB relays ro=operate,
verforming the same functions 3s described ahove, Waon the terminils of ‘an
idle selector circuit are found, the antcmatic test progneds in the usual way,
until the next busy terminal is fouxd, which e3unses the PB relay to oxerate,
;unless.meanvhile_the,APB key 1s restored %0 normal, ; ! P

YA PiSS BY (MPR) KEY

66. When it is desired to move the incqminb elavator trom the term;ra‘s
of a busy final SeleOuOEvCiPCUIt to the next set of f£inal gelecter terminals
which may or miy not be busy, the MPB key is operated, The operation of the
‘MPB key removes the Shuat from around the winding oi uhe PB ‘relsy, ailowing
it to operate in series with 800 ¢hm winding of the T rslay to ground over
the T3 lend, The operation of the PB relay ovperates c%e T3 and HS-2 relays
as previoasly described in paragrath 64, The RB3-2 relay operated, holds ¢ the
TF relay operated through its 1000 ohm winding and c¢loses 3 cirguit from
ground: through its own make contact, make contact of the DB xevg to hattery”
through the 600 ohm winling of the MPB relay, cperating the MPR relays ' The
MPB relay operated lockzs through its 1200 ¢hm wirding and make contact o

- ground on the MPE key. The operation of the 1¥3-3 relay c2uses the intuming
elevator to move up to the next toérminal a9 dsseridbed in paragraph 44,  The-
operation of the MPB relay prevents the re-operacion of the AS-Z relay should
the terminals test busy and cperate the B relaye. Whea the MPE ‘key 13 e~
leased, the automatis test proceeds if the fin2l selester cireuiv is idle, or
:the test circuit waits until the fiﬁal selector eircuit begomez idles The
. release of the MPB key 21648585 ‘V.MPB elay, If- a8 s dagiesd to step bv
the second busy final selector cirnuit, the 1PB ey is re-operated, causing
the circuit to function as just ‘desceribed and step the incoming elevator to tVe

%
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next set of terminalg, Should the operation of the MPB key step the incoming
€levator from the last termminals of the group to the coverflcw Serminnls, the 2
relay cperates, moving the IC switch to the next even nuubered teminzl, 7The
Z relay operated, locks through its make ccntagt to grourd on the mIke contacu
of the RS=4 relay. Upon the release of the RE~4 relay, the Z reclay relezces,
advancing the I¢ switch to the odd terminsl. From this point, the cirguit

fanctions as described under paragraph 45, advancing the inzoming elavaice to
the first terminal of the next group, When “he overflow terminal happeas to
be the last of the series of groups to be tesvted, the insoming elevator is s
turned to normal in the manner as described under paragrarh 47, The teat then
proseeds on another incoming e€levator vhich is used to continue the a2utomatioc

este

TO_STOP AUTCOMATIC TEST

: 67. The release of the ST andl TRA keys release the ST relay, but the
test circuit does not cease to funotion until the test belng mace at the time
of the k2y release is completed, At the cuompieticn of the parsicular test the
RS=3 relay operates and advances the B~4 switch out of position 16, gvonad on
the break contact of the ST key, upper inner contast of cam D (-4) advancos
the switch to position 18, The sam2 grouad advanges the R-2 switch €0 PoSie

tion 8 thoough the lowsy inner coutast of cam By #fFeen this peint on fthe inscie
ing elevatop and this .circuit are restored to no"m33 as described undor para~
gragh 47,
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CIRCUIT REGUIREMENTS

OPERATE NON-OPER AT E RELEASE
Armature gap 013" to 014", Test 009 amp.

Contact gap 003" to 004", Readj. 0092 amp.

Test . «010 amp, »

Readj, «0098 amne

MECH ANICAL REQUIREMENTS

(2) Armature gap 018 inch to .021 inch.

{b) Contact gap 004 inch to 005 inche.

{c) The retractile spring tension shall be adjusted by bending the”
stationary lug on the relay frame and not by berding the lug on
the armature. In making this adjustment, the Jtaulgnary'lug
shall not ke beat to an angie greater than 45 degrees from
the verticale. ;

ELECTRICAL REQUIREMENTS

Test
Read j.

0152 amp.
0148 amps

Test
Readj,

«0138 amp.
«0142 amp.

MECHANICAL RECQUIRTMENTS

(2) ‘Armature gap 018 inch to <021 1nch,
{b) Contact ga2p 004 inch to 005 inch.
(c) The retractile spring tension shall be adjusted by bending the
tationary lug on the relay frame and not by bendirg the lug
on the armature, In making this adjustment, the statlonary
lvg shalli not he bent to 2n angle greater than 45 dsgrees from
the verticila

,MPTRE”AL R GUTRTMENTS

Thrcugh relay winding: Throtgh reiay windings : ' >
RO.}‘.C:'."\', e B 03118 2MPa Qeq(:‘:‘; 1 aMmPe 3
Theough parallel ThrouZh parailel
eocmbination: comainasions
Test JDEAL IMD. © Best 5
Readjs. ¢C246 2mp. Readje 0ZZ 4 amPe

MBOY ANTG AY, BELUIRTMENTS

(a) Armature £90 (018 inch to G2Y inche
(») Contact @ap 2004 inch to «OUS inche
(¢} The retractile gsoring tension shall be adjusted bty bending the
stationary lug on the relay frame and not by bending the lug on
the amature, Iin making shis Jdgudtmu1t, the sto fonary lug
.sk2l1l not be bent to sn angle greater than 45 degrees from the
vertical.
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.. CIRCUIT REQUIREIFNTS, .
OPERATE ; . NON-OPERATE RELEASE
ELECTRICAT, REQUIRFMENTS
205~G Test .0152 amma . Mest #0228 2mp,
(Cont'd) R2adj. 0148 amPe Readje 0142 amp,

BZ6 Test WO AP ol LR ; , Test +C02Z amp.
{10) Readj, <018 ampa & © Readje 005 amp,
 E380 i ;027 amp.' N o _ : , Test ‘.0005 amPe
() © Reddj, (009 amp. : Readj.  .0C1 ampe
| Fa2g Test = .019 &mps  ~°  Test' 0098 amp
(Z) Readj, 4016 ampe Readje #0010 amp.

) E43 Test 74027 amp. ¢ . Test 40076 ampe
(SUB) Readje 021 amps 5 . Rsadje o003 ampe
F458 Pest 027 ampe * ; ©© Test L0008 amp.
(TE=1) Readj. C11 amps . : Read j. <O01E ampe
462 Test 010 amp. he PR T Test 0004 ampe
{BB) Readj., «0CG7 amp. it , Read J. *,0008 amp.

| RECR POk w089 APy, v ; Test .00 amp.
(RN) Readjs 4024 amps _ ' Readj, 4002 amp.
(1R) ' . ;
TE28 mess L022 amo, Test 010 amp.
(RS—S) RGQC}.j. D&% 3P i Rea ﬁl «011 3MPe
E530 Pest O ampe : Test  ,001 amp.
{BB~1} Readjs 013 am De 3 ' ~Readje« 002 ampe >
E547 Test J007 amp.  Test 029 amps
(T1) Read je D46 amp. '~ Readj. 2031 amm,
outer ' i
Windirg
400 ohms
Inner Test  0&L5 ampe
Wirdirg
900 ohms .
,-' . EB73 TeSt '.01.8'3mpc , "_' &) Test  ,015 amm.
s (ve) - Readj. 014 amp. : Reali, <003 amDe
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