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METHCD OF OPERATION
SCHEMATIC
For -- Automatic Routine Test of Final Selectors =-- Automatic Routine
Selector Test Frame -- Power Driven Machine Switching System.

g Under Detailed Description add the following to paragraph
604

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 trcuble 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 duratione. \

Under Circuit Requirements change the designation for the
B36 relay from (10) to (TL) and for the E428 relay from (Z) to (2C).

Under the E528 relay add the designation (TR) and under
the E596 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:=

C IRCUIT REQUIREMENTS

THE READJUST REQUIREMENTS SHOJN BELOW /ARE FOR MAINTENANCE USE ONLY

OPERATE NON-OPERATE - RELEASE
E1550 Readj- OOlO amp. Readj- « 0066 arﬂpo
(TBL-1) Test .016 amp. Test .0062 amp. ;
(vT)-
ENG. ~=JLS=VL CHK'D. -=HCD-CIP, APPROVED = J.L, DOW, GelisLe
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THOD OF OPER ATION
TRST CIRCULT
for Automatic Routine Test of Final Sslectors - Automatic Routine Selector Test
frame -~ Full Mechanical Power Driven’ System.

In paragraph 51, the second sentence 3hall be replaced by the following:

»ijren the brush asserbly of the 1-A switch rests upon teérminal 21, the
iCA relay operates thnrough its primary winding, The ACA rélay operated: (a)
locks up under control of the CON relay, and (‘oi 0perates ‘the TRA relay." '

Tne cireum requirements for the ES'I" and E652 relaya shall be omitted,
and the circuit regnirements for the E1530, E1230 aad E703 relays shall be added.

CIRCUI™ REQUIREIENTS

THE RE DJUT RLOHITEIE ‘TTS SFO’:N BELOW QRE FOTI ﬂaI‘“T’EN'mGE USE _ONLY

OPERA’PE Ny v > NO‘\T-OPERQ'_’L ' : RELE 45%

E703 Test reguirement of i*mer vrinding is proportional to test requirexent
(AcA) of outer windings ' e B ,
Inner Readj. 016 ampe Readje 002 ampe
Wdﬁ. Test : .OZ) aimnie oy -t . Tesgst 9001 QJHEI.
Out.er Wdg.Readjs <018 amp,

Te st 023 amye
El1220° " Readj. = 016 20w, Readjsa. ¢ o009 ompe -
(C{F} Test 019 e Tegt 0085 aMDe -
E1520 Raadj. .010 :imp.f - Readj. . 00066 aMp e
{yo) Test 016 amp, Te ot .006?. arpe

Mhe circuit reguirenments for the following relays nave been changed
25 shovm ¢= ;

MI:CF ANICAL REC Inmms
207~ A (a) Unope"atod atr gan snall be .0]5" : .001"
(S7P) (b} Contact separation snall be minimum .004", maximum JOCEY,

BIEGTRICAL REQUIREMENTS |

Special requirements to .insure fast oreration.
Readj. 0105 amp. Read je 0095 amne
Test 011 amp. Test «009 ampy,
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CIRCUIT FEQUIPEMENTS

THE %!DJU.%’T‘ SEQUIRBLEUNT3 SHOWN BETOW ARE #0OR MAIMTEN ANCE USE OMIY

HECIANICAL REOUIRELENTS

e P

208-B (a) Armature gap~.0151" + 002",

Prime, . (o) Contact gap - min. .C04Y, m“x. 007",

counting (¢) Tne retractile spring tension shail be adjusted by bending the

relays stationa*y lug on the relay frane and not by beanding the lug

{1* to 9'}: - on the armature. In maxinb_tnis adjastment, the stationary lug
‘ shall not be bent to an amgle greater than 45 degrees from the

verticals

ETECTRICAL REOUIREMENTS

OPER ATE , . NON=JPER ATE RLIB.ASE

Special reguirements to 1nsure'fast operation,

Readje +015 amps " Readjse 4014 amp.

Test 016 amp. . Test «012 anp.

MECH AN I0 AL REQUIREAMTNTI

2050 (a) driature’ Bap 015" *+ 002"
-{BO* and (b) Contact gap - mine .004", max. 007",
F0r) : (¢) The retractile spring tension shall be aljusted by bending the

stationary lug on the relay frame and prot by beniing the lug on.
the armature, In making this adjustment, the stationary lug
shall not be bent to an angle greater tnan 45 degrees from the
verticals :

BIECTRICAL REQUIREMENTS

Special requirements to insure fast cperation,
Tnrough relay winding, Through.relay winding.

Readje <012 amps Read js 011 amp.
Through parallel come=  Through parallel oM
bination bination.

Read je 024 ampe Readje o022 ampe

Test .0;3.5 AP a Test 0021 M e

MECH WICAL REQUIREMEN

208=6 (3) “Armature gap ,015" + ,002".

counting (b) Contact gap = mine 004", max, .007,

relays {(¢) ™Mne retractile spring tensioa snall be adjusted by bending the
(1 to 9 and . the stationary lug on the relay frame and not by pending the 1lug
30} _0n tne armature. In making tnis adjustment, the stationary lug

Shall mot be bent to an ang 718 greater than 45 degrees from the
verticals
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CIRCUIT REQUIREMENTS

THE READJUST REQUIREMENEDS SHOWN BELOW ARE FOR MAINTEN ACE USE ONLY

208~G
(Cont td )

B547
(T1)
outer Wigs
(400 onms)

Inner Wdge
{$00 ohm3)

Bi192
(R5-1)
Quter Wdg.
(£00 obms}

Tnner Wag,

OPER ATE NOM-OPER ATE 1B ASE

BLECTRYICAL REQUIREVENTS

Special requirements to insure fast operation,

Readj. «015 amp, Readjs 014 amp,
Test <016 amp. Test «Ol3 ampe
3Special requirements to insure fast oreration,
Read ja «048 amp. Rzadjs o022 ampe

Te st <051 ampe Tast o037 amp,
Test 016 aMPe

Special reguirements to insure marginal conditione,

Readjn o084 ampe Readj. «046 aMpe
Test «063 ampe Test «043 ampe

mhrough parallel

(30 ohms) combination,
Test «045 amne
£1194 Spacial regnirementa to insure f29t operatlion.
{78 ) Readje o024 ampe ieadds,  S016 amp.
frner wWdg. Test 026 ampa Teat D25 &Mpa
(2000 obma!
Quter Wige Test 027 amne
{3C0 ohms)
ENG, —-WLII-RH, CHK'D g omW AT 1P o IPPRCTED = O Le .SI.UYTE:R. Gela Do

11.22=22,
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METHOD~0F OPER ATION
(g1 TEST CIRCUIT
For Automatic Routine Tést:of Final uv,ectors - Antomatic Routine Selector Test
Frame - iull Mechanical Power Driven System.

GENER AL DESCRIPTION

1. This circuit is designed to test automatically ‘the final selector cir-
cuits in'a full mechanical offics.. The test of the final selector circuit con-
sists in making a particular selection in tke final multiple, thereby using all
the Aapparatus incorporated in the sslector circuit and of returning the final
selector and seguence switch to normal upon a smoeessful conclusion of the test,
Since the test will not proceed in case of trcuble 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
T™his eircuit makes use of either local or inter-office incoming selectors, the
elevators of which 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
iocal incoming selectors are used in regular traffici However, only particular
circuits are used for testing purposes in the case of inter-office selectors.

" Wnen used for test purposes, the incoming selector sequence switches do not move
out of position 1, the elevators only being used, The movomsnt of the elevator
is controlled by the tect circuit causing it to test the proper group of final
circuitse Tne circuit is 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 may be tested each time' the incoming elsvator is set ups Wnen
non=-2d jacent groups of" ‘final selector circults are to be tested, the 1ncom1ng
selootor has to be sont up as many times as there are sets of groups to be.
tested. The cross connection of the I switch together with the associated termi-
nal strips, determine the number of times an elevator must be sent up to come
plete the test of all groups in a frame, .

2. The operation of two keys causes the circuit -to automatically test 231l
final selector cireuits, even if they are not arpanged In ad jacent grouple The
parziculap test that is mzde is depéndent upon the pesition of a sequence switeh
in the test circuit. The test circult oroceeds ‘from frame to frame as may be re=-
quired, The. circuit is arranged to permit an elevator to:pass over intermediate
overflcw terminals and only be returned to nérmal when the final cverflow termi-
nals of a serles of groups have boen reach3d. Should the test eirouit find the
perticular incoming elsvator, which it-is to wgs, basy, it will wait until the
elavator is restored to nomnal before proceeding with the test, In the case of
a busy final selector circuit, the test circuit holds ur the test for a reason=-
- able length of time, until the selector is restored to normal, Should either of
tnhe selector clrcuzts not be restored to nosmal -within a reasonable length of
time a lamp lights and a1 alarm bell rings, Tuese alarms may 2lso be .opérated
in case of trouble arising in-either the tast clircuit or the f£inal selector. The
alarm operates also in case insufficlent time lg left after the busy final selec-
tor nas been discharged to complete the routine test. The circuit is provided
with registers which count the actual number of single tests made as well as the

aumber of multinle tests made.
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3« T™e circuit is provided with special keys, which when operated cause
the circuit to make an automatic tesi of a particular group or groups of final
selectors, that is, any group or cories of groups of final selector circuits
in gny frame may be chosen as v,ell.

St;art Key (57).

4. The operation of this key and the TRA key, starts the automatic final
*eat. whigh continues until all final circuits have been tested., If other keys
are operated, the operati ion of this key storts the special test as datermined
by . the keys operated. The releaso-of the key at any time will 3top the test,

© Transfer Key ('FRI!) i
i © . The transfer kev is a two way type key. When noymal the -terminals of
line 99 in the final" frame are connéated thru to the intersepting operator's
position, Should 3 cal 11ing sobscsribér infentisneilv ov aceidentially reach the
terminals of line 99 tre call will be- reuted tc:the. i.rxteroept,ing operator, . When |
the key is operated in one direction the'tormirals.cf line 99 are connocted to a
. Jack box of the final frame for manual testings: When. the key i3 epera'r.ed in the .
opposite diraction the terminals of l‘we 99 are wmmc:,ed back into the test, ]
circuit for automazic testmg. i . ) '

Retum to normal key ('RN).

6« Tre operauon of this key ecauses the 1ncommg selector swizcres (l-A,
1-B, ete¢.) to return to normal, but it i3 not effeeiive unless the ST key has .
been rectorsd to normal and the test advonced ‘0 aipoint vhere the clrcuit, under
tegy will nov be left unguav'ded. ‘ . S 3

conzrol sdvance key (cm. e i AEAE £ ~’ :

‘7. This’ key is operaced when ‘either the test. eircun fans %o complete a
¢ycle due to a fault:in itself, or in the cirenit under teste The. operation '
of the key adv:mces the control'ciseuit, but the .cirenit does not resume the
test until the key is- restored to normels  Vpen: the ey is restored, the cir-
cuit will addance ‘to the next tesi’ ‘if thé pepeat key-is mot operated, The key
should not be restbred. when 'a final ¢irculsis to o maue knay um:il the final
bas actually been nadé busy. ' In the case nf a repeay test this. key should not
be restored until tbe 0in31 circu;z undar test haa beeoqn restorai to normal,

Repeat ‘f:ey (REP) Z

s The opération of the repesat key causes the test. circuit to repeat on the
L final cirouib under test until the key is rslea-ci. A 3ingle repeat teat is ;
made by momantarily opérating ‘the Reye - : Sasgh:
; Antomatic pass-by key [APB).

9¢« The operation of this licy causes tha vegot clrcnit 2 au:o.,eti'd‘v Z23s
all terminals that are busy.
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Manual Pass-by key (MPB),

10« The 6peration of this key stépﬂ the - incoming elevator from: a bugy
£inal terminal to the next terminal which may or may not be busy. The test
does not proceed until:the key is restored to normal.

Bnd of cycle key (EC)

114 The operation of this key at the end cf one completed cycle causes
the test circuit to start another cycle of tests.

Particulsr circuit kKey (PCl.

12. . The operation of this key in combinzaticn with other keys enumerated
below, causes the apparatus to moke 3 test urda a particular group or groups
of £inal circuitsse The actual tesi doés not proceed until the release of the
k2ye i '

Multi-test key (MT),

13, The operation of this key canses séven different tests to be made on
each final circuits Whon normal, only one test is made on each f£inal cireunic.
The ore test which is mads depends upon the positisn of a2 sequence switch in
the tesi cireuite This switeh is set. manuadlly to the position of the desired
test whea the MT key is normale

4, For testing a pa rticular gronp or groups of final circuits this cir-
cuit is provided with unite keys {0.to S inclusive:) A tens (7) ksy, which
adds ten to the partigular U.kay dopressed: ome or more twonty (TWA,TW3,TWC)
keys, each of which controls a particgular incoming selective switch; group
nunker (@) keys (0 to 3 incluzive] to drive the incoming elevator to the par=-
ticular group to be tested: and overflow covnt (OC) keys (0 to 3 inelusive)
which é@n%ermine the number of overfleow terminals to be passed before the
s@legtor is resto“ed to. normai.,

15: . As mentloned.under paragraph 13, the type of test made on the final
selestor depends upon the positicn of the R~3 sequence switch In the test cir-
cuits .The fcllowing table shows the position of this sequence switch for ary

pariicular type of tost toge»her with the number and the final frame t0 wnzch
the final sslector is driven,

Position Qf R-3 Wurher to which Condizions Imposed
Sequence Switch " PFinal is Dirscted ; on line.
1 g9 ¢ Individval line idle
3. , 99 " % busy
g Vi e 99 - P.B,X, Line 1dle (first of
: group)
FISTARSS 2y (€17 97 Font idle PBX line {laut’
_ of group)
9. g - e 97 : Hunt busy PBX " {lzs

of grovp)
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Position of R=3 Number to which Conditions imposed
Sequence Switch Final is Directed <. on dines
LS R TS 97 Hunt idle PBX line. (inter-
: : ‘mediate )
13 el : "o test . feature”’ tests’

a1 AILED DLaC“I IP’I‘IO“

Routine Teat. & ' i ; S N e

15 An automatic test is started upon 3l1 final selector circuirs with the

operation of the ST and TRA relays The ST key operated, closes a .circuit from
ground througn the “contacts of the key, upper contacts of cam O on connector 1,
and upper gontaets of 211 O cams of the other connegtors (if all. conx iectors are
normal ) “to-battery through the winding of the ST relay which operates... ‘The 37 .
ralay operated, hold to greund over the same clreuit and closes a cirecuit from
sround. through the make contact of the TRA key, make contact of the ST relay,
treak contact of the EC ksy, normal contacts of the "ITW" keys, N teérminal and
brush 1 of the 1-Al switch, break coniact of the TRA relav, ‘to-battery through
the break contaot and windings of the 2001 {1-4) selsstor magnet, eanergilzlag
the magness Ground 1s also connected through the make contaet of -the ST relay
to ‘the winding of the T relay but the T relay does not operate at this time on
acecount of ground bheing connected .to the other side 6f the winding. through Prus.
1 of the 1-41 switch. The energized selectdr magnet opens its operating ciremit
and releases, stepping the brush of the I-A switch to terminal 1, . If this terni-
nzl is wived for’a 2£inal test, ground will not be connected to it and the T relay
will opemte 'in a circuit from ground through the make contact of the TRA hey,
moke contact of the ST relay, lower contacts of the cam J, winding of the T re-
lay, break contact of the TRA relay to baittery through the contaot and winding
of the 200~} {1~4). selector magnet, The" selector magnet does not pnerate in
series with the T relay on asjcount of the high resistance, If terminal 1 of
I-4-I switch 1s not wired for 2 test, ground i3 connected to thit terminel, |
gcausing the associated 200-M selector magnet to energize and stevp theé brusa to
the next terminal to which no grcund 1s connected, The overation of the T re-

.13y, eloses aeircult. from: ground trrongh its make contact to batt.ery thrcna‘h the

winding of the CON relay, which.opsrates and locks to ground through its makse
eontact and m2ke contact of the 5P ksy. The operation of the COF relay closes 2
circuit from ground througnh its make contses break contact of the EX ksy, prush
and terminal 1 of the I-A5 switch, cross cémnegtion of the terminal strip 5, over
lead 1, lower contacta of cam P cf the last connector switch in the equiymeat of
the ciréuit, lower'innér contact of cam B (R-I4) to b.zttery through the B=I4 mag-
net, advancing the switch to position 2,

16;1,NUI‘E: When more than one comnector is requirsd to test 21l the incoming
3elector circuits in an exchange, €ach suceseding connector cannot be moved out
. of normal until the »reced!ng ccnnector used has been restored to its normal TOSim
Lions . For instance. if it is ascsumed that the second connector shown on tne
schematic is thHe‘last of a series of connector units, connector 1 can only ne
wved ‘out. of mosition 1 or 10, after the last comnector i3 restored to position 1



(32 Pages) Paza #h,
Issue 1 - BT-E(1158,
July 23, 1921,

or 10, The circuit for restoring the last connector, or any preceding con-
negtor to the one required for the test, is from ground through the make con-
tact of the CON. relay, brush 6 and some terminal of an I switch, cross-con-
nectipn of the associated terminal strip 6, lower inner and uprer outer con=-
tqcts of cam P of the last connector unit used, ‘lower inner contact of the
cam. ¢ of the connector. to battery tbrough ‘the R magnet of the connector,
zdvancing the connector unit to position 1 or 10. If one of the connector
units does not return to normnl. the circuit ceases to function and operates
the alarm as hereinsfter deocribed.

BUSY TEST QF INCOMING SELECTOR

17, With the R-IA switch in position 2, a3 ‘cireuit 13 closed f£rom ground
through the 400 ohm winding of the TI relay, upper outer and lower inner con-
tacts of cam K on the E~62 switch lower contacts of cam B (R-IA) cross con-
“nection of terminal stri» 5, terminal 1 and brush of the I-4A-5 switch, make

contact of the T relay to battery through the 18-AJ resistance, orerating.the
TI relay. The operation of the TI relay closes a3 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 rosition 2, With the R-IA and
R=2 switdhea in vosition 2, the incoming selector circuit assigned for test
urposes is tested by the automatic test circuit to find whether it is busy on
routine service, As long as the incoming selector circuit is busy, the 71 re-
lay 18 held operated over 3 circuit from battery through the make contact of the
P relay, brush 5 and terminal 1 of the I~-a switch., cross connection of terminal
otrip 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 relay [b) ®o ground through
the $00 ohm winding and make contact of the TI relay, lower contacts of cam N
to grouﬁd in the incoming circuit over the TX-1 lead., When the incoming circuit
becomes idle and the incoming seleotor returns to normal, ground is removed from
the TK-1 lead and the BIS relsy overates from battery on the meke contact of
the T relay to ground over the TY-1 lead through the Y commutator brush and
segment in the incoming circu!t, releasing the TI relay. The function of the
BIS relay is to hold the TI relay operated through 1ts 400 ohm uinding in case
ground i3 removed from the TX=1 lead due to the unguarded yeriod on a local
incoming 3elector circuit after it has been released by the district and before
the elevator is restored to normal, The release of the TI relay under thess
conditions wovld cause the test circuit to seize the selector before it is re-
stored to normal, causing current to be apvlied to the UP magnet by the test
circuit at the same time current is applied to the DOWN magnet by the loeil
selector circnit. The operating circuit of the TI relay through 1ts 400 ohm
winding is opened when the R-2 swit ch advances cut 6f position 1-1/2, Thé re-
lease of the TI relay closes a circait from grovnd on the lower inner 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 gelsctorsy
and also, closes a circuit from ground through its brsak contact, upper cuter:
contagt of cam C; to battery through the R-2 magnet, advaneing the switch to.

position Su
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SEITING INCOUING CONPROL SWITCH

184 mth the R-2 switch in.position 3, a circuit is closed from gwound '
through . the inner contacts of cam ‘E, to battery throungh the break contagt’ dnd
winding of the éOO-—L selector magnet and 44-4 resistance, energizing the mag— by
net. The oreration of the magnet opéns it3 energizing ci*cuit, causing it to -
rolease and step the brushes of the IC switch to terminal 1 or other odd *
numvered terminals devenling upon the cross connection of terminal strip 4,

.19« .With the scheme of cross connection shovn on the drawing and with
the brushes of the I-A switch resting on verminal 1, groups 0.t2 & inclusive
in the f£irst frame are tested,  The £00~L selegtor continues to gtep until the
winding of the selector magnet ‘15 shunted by, ground over one of the leads con-
nected to bank 2 of ‘the IC switche. ‘As detiermined by. the croas connection of
the I-A switch ard termmal ‘strip & 4o the 200-L selector magnet s shunt:ed when
its brush aqsembly *est:s on terminal 1. This cirenit is from ground throu@h
the -normal- contigts of the ’Pc kmr. brush 4 and terminal 1 of the I-A switch,
cross connecgtion. of termina? s*rio ‘4,tover lead 4:%0 terminal 1 and brus‘n 2 of
the IC switch,. and inner cont‘zcts of ‘can0; to battery. t.hrough the 44=p PO~
gistances The position of the 16 ‘Switeh dotermines the number of overflow
terminals the mcoming e.tevator mmt pass byibefore it is restored to normale
'With the seiting just mado, the 1ncommg elovator returns ta normal when the
elevator brushes have, stepped. to’ the l't.h det - of overflew terminals.

20. Also wit‘a the R-2' witch in I:ositlcn 3, a circuit 18 olosed from :
bround through the upper inner contact of ¢am G to battery through the RS-Z
relay, which oparatesg, {See par&graph 64" for esplapation of slow release :
feature).. The operation of the ES-2 relay closes a circult operating the T
relay through its 1000 olim w'nd!ng, “and advances the R-2 switch to positmn 4
over gircuit, from ground through the bredk .contact of . the 0' relay . ..owet' 00n-‘
“tacts. of cam, Q on the B-54 swi‘cch, make:contact 0f the RS-Z welay, lower con=
tacts of cam D to battery through-the Rs2 magnets The TF relsy operated in’
“turn operates the TF-] relay ovéer 'a circuit from groynd through the amature
and break contact of the Z relay, brush’ b and terminal 1 of the 1c ‘switch, -
malze contact of the TF relay to “oar,cery through the winding of the TF relaye
The TF and, TF-1 relays operated pe*fo*m 0. uae’ul function at this time.

II\R}@IN’G B‘RIEL DELECTION

: 21. The 1ncoming brush seleotion is determined ‘ny the oross connéction
of terminal strip 2, With the schemé used in the schematie and with the I-A
switch resting o terminal 1, the O brush-:on the first incoming elevacor is
selected, In vwosition 4 of the h~2-awitch, a vimuit 43 closed 2rom ground
through the. UP}_)Er outer contact of ¢im H {R=2), lower outer contact of cam

¢ (R-14), %o battery through the R=l-4 magnes,. advaneing the switch to pogi-
tion 3., In vosition 3, connector 1 is connected throuvgh thé cuttings of 1ts
cams to the Incoming elevator which 18 held busy to other huniing”incoming.
selectors by ground through the hreak contact of the PG relay, and inneér con-
tacts of cam Q (R-IA) to the TK-1 lead, Alco in pesition 3 a circuit is cloced
from ground through the bresk convact of the 0' relay, lower contacts of oam_Q
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on B62, make contact of the R3-2 relay, inner contacts of cam D on the B62
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 c2m M (R-IA), outer
contactg of cam ¥ (R-2), brush 2 and terminal 1 of the 1-A switch, cross con-
nection of terminal strip 2, to lead 0, 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 connects its winding in series with the winding of the 0' relay,
but the 0' relay does not operate a3 it is shunted at this time by ground.

When the brush on the incoming elevator ma2kes contact with 2n insulated segment
on the A comnutator bar, ground is removed from one side of the 0' counting re-
lay, allowing it to operate. The O® relay operated, closes a circuit from
ground through its make contact, lcwer inner ccentact of cam C (R-2) to battery
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 advances out of position 4-1/4,

the operating circuit for the O' 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 lead i9 opened at the upper contact of cam D, preventing the UP magnet in
the incoming selector circuit from operating to ground on the break contact of
the 0' relay, With the R-2 switch in position 5, a circuit is closed from
ground throuzh the upper outer cont2et of cam F, lower cont2cts of cem I (R-IA)
over the TM-1 lead to battery through the TRIP magnet in the incoming clrcuiv,
enorgizing the magnet, Also with the B-2 switch in position 5, a cireunit is
closed from ground through the break contact of the 0' relay, lower contacis of
cam Q, make contict of the R3-2 relay, lower contacts of cam D, to battery
through the R-2 magnet 2dvancing the switch to position 6.

INGOMING GROUP SELECTION ﬂ/ H . ]

22, With the R-2 switch in position 6, a circuit is closed from ground
through the break contact of the 0' relay, lower contacts of cam §, make con-
tagt of the RS-2 relay, inner contacts of eam D, lower contacts of cam J (B-IA)
over the TU-1 lead, to battery through the UP magnet in the associated incoming

circuit, moving the selestor up for group selection, A4s the ict elevator
moves upward urdep ccntrol of the UP magnet, intermitten | rcm the B

commutator brush a2nd segment in the district circuit is comnected over the TB-1
lead through the lower contacis of cam L (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, crogs-
connection of terminal strip 3, lead 0, to battery thrcugh the winding of the

0 relay and contacts of cam R (R-2), operating the O relay. The 0 relay oper-
ated connects its winding in series with the winding of the O' realay, vwhich does
not operate at this time, When the B brush of the Inccming el’vator makes con-
taet with an insulated segment of the commutator, ground is removed from-one

side of the 0' relay, allowing it to operate, ‘'he 0' relay operated: (al'oﬁéns-\__~

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 a circuit from ground through the make contact of the O' relay, normal
contact of the PC key, upper inner contact of cam B, to battery through the
R-& magnet, As the switch advances out of position 6-1/4, the operating cire
cuit of the 0 and O' relays is opened at cam R, releasing the relays,
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BUSY TEST OF PINAL CIRCUIT:

" 23, VWhen the R=2 switch advances out o ";oqltion 6, . the omerating eir-

cuits for ‘the RS-2 and T relays are opened at cans G ‘and J rasmctivelv, PC

leasing the relays., The.release of the RS-2 relay ope*zs the' ho‘dhg eirduit -
th "oWh tie 1000 olur winiing of the I relay. When the.final selactor clim. * -
cuiv is 'busy, the . TF relay is now held, opsz-at.ed rrom battery through it’s so¢ ‘-
ok winding, breik contacts of the 4PB.and MPB keys, make contact of the TR
relay, break ‘contact of the CA key, break.contacts of the TR and T relays, '
lover contacts of cam D (R=IA4) over the TS-1 lead to ground on the’ sleeve ter-"
min.d ‘0f the busy final selector circuit. .With the TF relay held orerateéd,
‘the TF-l reluy is 1.eld overated over a circult from battery through the wind-
ing of the TF~1 relay, - make contact of the T¥ re'tay, terminal 1 and brush 5
of the IC switch,-to ground through the bt'e"‘-: contaot of the Z relay, If

tlie £inal circuit is idle, or becomes;idle, -the holding circuit for the TF
relay 13 opened, releasing the. TF relay, . The TF-1 pelay is still held oper-
ated from battery through its make contact t:o grouni through the break contact
‘of the RS~3 relay and' upper outer: contact of cam G.. The release of thé TF re-
lay ov\emtes the TR relay over 3 circuit fron grou“n throvgh the break contact
of the Z relay, brash § and termin2l 1.of the IC switch, break contact of the
Ly relay, mike contact of the TEw1 reiav, break contvzet of the MPB key, to ‘
battery through the winding of the TR relay. The.. oncration of thLe M} relay
connegs3 the TT-1 2and TR-1 leads through 1ts make eontagts to the test-circuit,
and c109€3 a circuit from ground through its make contact., outer contacts of
. eam F on the A-357 switch, lover outer. contact of cam B (Rw-4) to battery through
the Re=4 magnet, advaneing' the switch to position 2. The operation of the TR re-
lay also clogdes a eircuit from grouwnd in the final, over the TR~1 lead, make -
sontact of the TR relay, . inner comtaots cf cam I (R-4) cuter contaets of cam L
(R-3) to battery through the winding of the VI relay, operating the VI relay
vwitich closes the tip sile of the f£inal %o allow selection to proceed, The
£inal eircuit is held busy to other hunting iacoming sclectors by greund
through the uppe- outer'contact-of cam B (R~2) break contact of the IF relay,
breaikc eontact of the C4 key, break contacts of the THR and NT relaya, and lover
contacts of eam D (R—I’U over the TS-l Ieada :

PINAL BRU‘SE SELEC'Z’IOI\

P 44. In 20sition 2 of the 8-63 swi tch, the part‘lcular £1nal ’bmah vhich is

. .deslgnabed to test the final multip:e for an auxiliary test. cirenit id selected.
The STE relay operates in a cireuit from battery through a2 winding of the L -
-relay in the final circuit, over the 7T-1 lead, lower contacts of cam F (3=14)
‘make contact, of the TR relav, make contact of the VT relay, 18-BK reqiatancé,

+ Tower contacts.of cam %, bredk contact of t:he BO! relay. windlng of the STP
relay, to: brounrl : ]

L veBeR A8 che final elevator moves upward. intemittant srouni is commected
chmugh the A commutator brush dnd segmeat over the 7M1 1ead successive"y
stiort-.eircniting the 31 relay, thus releasing and pemitting its re-oparat;on
until the prooer, yroup Las been selocted, For test par“’:oses, bruﬁh 4 ‘and’

-~ group 9 have heen a;si,_.ne*l requi ring five :uﬂ ten pul ses, respeoeively. to

s\ F e . »
i e b
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satisfy the sender portion of the test cireunits With the R-4 switch in vosi-
tion 2, a circuit is closed from g£round through the inner contacts of cam R,
make contact of the STP relay, lower immer and upper cuter contacts of cam I,
lower contacts of eam Q, br2ak contast of she 4' counting relay, winding of

the 4 counting relay, lower contasts of cam X, to battery on eam T, creraving
the 4 counting relay. The ovnesction cf the 4 counting relay scmmests its \ind—
izg.in series with the 4' councing relay, which osperntes vhen the A commats
brush of the final selector nakes contaet with a gromaded segment of the A COmm=
mutatore When this occurs, the STP relay releaszes, removing ground from one
side of the 4' counting relay, allowing it ©o operate and losk in a cddouit
through the m2ke contact of 4 ecunting rsiay to ground, The oreraticn of the
4' gounting rclay transfers the pwlsing circuit to the 3 counting relay through
the malke contact of the 4' relay sxzd bresk contich of the 37 counting relay,
causing the 3 counting rolay to oporate. Upod the noxu pulse yransmitted by
the A commutator brash and segrent, tne 3' countlag relay overaces and icsks

to .ground, In 3 similar mommer, the £ aund 1 8ats of ccumting rolays oporate
ard lock on the third and fotrth pulses raspestively, and the S0 reizy on She
fifth rulso.  When the 31P° rslay releases orn the fifth  impulse teth the FO!

and BO' rslays oserate in parallel and in earies with tho 30 r2lay and dock to
.greund throvgh the ncite contaat and amature of the 30 relay. Ths opsration
of the RO' relzy cpens she fundamental clreuit, thas stovniag the UDWIRd move-
ment of the fiual selector. The gperation of the FO* relay ¢loces a cirenit
fror grouni tarough its make contagt, caw 2, to bartevy shrouge the -4 mainet,
aivanasing the switch to position 3. In position 3, all the conuting relays
release, The release of the FQ' relay 2dvrAased tho R4 ovlsch to onoitlion 4,
from ground through its break conuact, outer cam B, t2 batilry through the

B2 rm@.xct.

FINAL “ENT BELECTION

26a In p031n10n 4, tens group 9 is select2d in 3 mannap similar to: finai
brush selection, With the R-4 switch in position 4, 3 cireuit is closed from
grouni through the iauer contacts of cam S, make contact of the STP relay,
lower inmer and upper outer contacts of cam R, lower inner and uprer outer
contacis of cam Q. beeakc contiaat of the 9% counting ralay. windivg of ¢ count-
ing relay, to bateery through cam T, operating the Y ceuating relav, Vhen the
first pulee i3 transmitecd by the B conmutator Drush and scgment in the final
selegtor eireuit, the 9* counting relsy opncrates and transfers the pulsing ol -
cult to the winding of ftue 8 couniing relay. . With each snecesssive imouloe, a
pair-of countiag relays operate and lcok. . When the 93 relay raicases on the
tenth impuise beth the B and ID* relays opera2te in parailel and in scries
with tiie 80 relay, and lock t6 ground . thiswgh the make contact and armeture of
the 0 relay, The oparation of th2 BO*' relay crens the funfamontsl circuit thus
stopping the upward movenen: of the [in2l selector., The operaticn of the FO'
relay advanges the BE~4 switch 40 pesition 5. A2 the switch advaness out of
vosition 4-1/4 3ll the counting velays &rd the FO' and BO? relays reledsve
The release of the FOY relay advances the switch to ro8ition Be *
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: FINAI. UNIT SELECTION

274 .The final selector makes unit selection in 2 manner similar to final

""" vens ‘selection while the testing circuit waits in position 6 of the R-4 switch.
‘When unit selestion, 7 or 9, depending upon the position of the R-3 switeh, is
made, “the FO' and BPO' relays opsrats, 3d\ancing the switch to position 7. A3
the switch advances out of position 6-1,+. the counting relays release, The
release of thLe FO' relay advances the B-63 switch to position 8,

28, Then testing Xansas City type final selectors, "W" wiring is used,
In position 8 of the R=4 (D-754G3) switch, 3 cirenit i3 closed from battery
" through one winling of the line relay in the £inal selector circuit oves the
“tip side of the final circuit, Tl 2esd, 2am F (R-1A), make contacts of the
"R and VI relays, 18 BX resistance, IOWt.!‘ inmmar and upger outer contacts of
cam K, breaz contact of the W relay, break contact of the BOS reiay to ground
throngh the winding of the STP rsiay, which operates, The 3TP relay orsrated,
‘elo5es a circuit from ground throveh the innce contacts of cam 5, make contact
of the S¥¥ relay, lowsr inafr anc. upyper Ouier gnntacts of cam R, inner contacts
of cam J, winding of the 0 relzy, Lo bastery on cam P, opsrating the 0 relay,
The 0 rel2y oporated comnects its wizding in series with the wi.zdings in pavral-
1ol of the FO' and BO® relays vhich howcver, do mot operate at this time,
When the final selector advinces, the SYP relay releases, removing ground from
ons side of the BO' and FO! relays, allowing them to.opérate, The BO' relay
orerated, c¢loses a circuit from Zround through its make enrtact, ocam B to bat-
tery throvgh the R-4 (D-75493) switgh, advancing the switch to mosition 9,

29, Vnon testing 2 final selector circuit that does not deépend upen a
‘gemier to 2dvance it lrom the 2waiting sender poaxtioa. nan wiring i9 vseds
s+In-position 84.8 gcircuity is. ('lGn"Q. £rom grovnd thmu'fh cam D to battery vhrough
the P=4 {(P..63) magnet, advancing the switsh %o pocivion 9o The R-4 (B-63)
switch awaitcs in position 9 until the test of she final circuit has been com-
pleted,

%, As explained under "Ceneral Description”, the type of test (one of
seven) nade uron the fina) selector circuit dereuds upon the position of the
R=3 sequense switch, if the MT key is not orerated, When the WD key is oper-
ated, thes? geven tests aré made automatically and oonsocmtivélv upon the .
£inal selector circuits :

‘MULPI TEST OF FINAL SELEGTOR CIRCUIT

31, The operation of the MT key closes a circuit advancing the R-3 switcu
. from position 1 upon the campletion of the first test’ on tre final 9°Iector
circuit, 2s hereinafter desgribed.

TEST ND. 1 INDIVIDUAL LINK IDLE

32, With the R-3 switch in position 1 amd the B-4 switch in position 9,
the terminals of the £inal selentor are vesting on the terrinals of line 99
NOTE: The terminals o7 three test lines are represented in the time aiamm
portion of the test ciccuit.

p—
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32ai hen the brushes of the final selcctor rest upon the terminals of

line £¢ the SUB relay, which representa the called subscriber, is bridged

ross ths £ and R terminals of the test lince With thHe final seguénce switch.
1:1 the talking rosition the SUB rclay operates in a circuit from grouwnd
through the lower imner contacts of cams ¥ and B (R-4) make contact of the VI -
and TR relays, lower contacts of cam P (A-14) over ths TT~1 le2d, 2 brush and
terminal of the pnal s»lec‘cor, break and make contacts of the TRA key inver
contdects of cda I (R-5) wiading of the SUB rélay, 18-CF resistance, outer
contacts ¢f cam V (B~4), inder contacts of can J (B~3), make and hreak contacts
of the TRA key, R terwinal and brush of the final sclector, RE~1 1cad, lower *

cntasts of cam E°(B~14), make coniact of TR relay, lower contacts of cam 1
(R—4), inner contacts 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. ’L‘hc -
croration of tne SUB rclay cloges a circuit from ground through its make con=’
tact, lower inxer and upper outer contacts of cam 0 (R~3) to battery th;oug‘; £
the winding of the TXR rclay which operates. The opecration of the TER reiay
represents the- calunb subscriber replacing the reoczver on the switcuhooks'

32+2 ithén "Z" wiring is usnd tho SUB and TKR relays operate in scrics
in the same circuit as Jjust truond to cam H (3-3), ‘thon threugh the lower
inner and urpcr outer contacts of cam 0 to battery on the winding of the TKR
relays. Tig SLV ‘relay -oparates .from ground tarongh its two windings ia serics,
lower centacts of cam K (R~3), make and bresk contacts of the TRA key to bat=~
tery on the sleeva of the fm:ll cn.cuit. / ;

323 %he - operatlon of the J.KR relay ¢closegs a circuit from ground
. through its makc contact, make contaet of the SUB relay, winding oi the
i relay to hattery on cam T, orerating the IR rolay. 4lso the oreravicn of
. the TKR relsy oxens the circuit. from gmuhd o_n ‘cari G (B~2), over the TS5=~1 lead
to the f£inal selector, reieasing a rglay in the final selector clrouit, t herc=
by 2dvaneing the circuit frow its talking position-t¢ -its next position whsre
it awaits the release of the SUB.relay. The opsration of the IT relay closés
.a circuit from ground through its make contact, cam G, to battery through the
. R~4 magnet, aévancing the-switeh to position 10. Fromw rosition 9 to 9~1/2,
the TER relay is held opsrated in a circuit from battery throngh ths winding
of the mrlay, outér contacts of ¢am 0, make contact of the TKR relay, %o
~ ground on the mike coutact of the SLV relay. From position 9~3/4 to position
" 13 of the R~4 switoh, the TKR relaoy is held oparatcd from battery through the
winding of the relay, upper: contacts of cam 0, make contact of the TER relay,
break contact of the HT relay, over the TS~1 lead to Zround in the final cir~
cuite When the B-4 switch advances out of position 9, the ensrglzing circult
for the MR relay is orpened, relessing the relays. The release of the I relay,
closes from ground through its break contact, lower contacts of cam U, camGC,
to battery through the R~4 et, advancing the switch to yosition 1ll. With
the switch in rosition 11, the M relay re~operates over the same circuit as
it previously oreratcd, advancing the gwitch to rosition 12, in whica rosition
‘the M@ relay again re leoscs, advancing the switch to rositicn 13« 4s the E-4
switch advances frow pos.itlon 12, the operating circuit ot the SUB relay is
ovencd at cam V (B~4), releasing the SUB relay. The Line rclay in the final
circuit relcases tnrouoa the 18~BA resistance which rexeins counceted to the
‘ving side of the final circuit and the sequence switch and c¢levator in the

final circuit are restored to normale In yositicn 13, the MP relay re~orerates

\
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to ground on cam G and advances the R-4 switch to poSition 14, A4S the switch
acvances from position 13 the MT relay releuses, A3 the switch entérs 1osi=-
tion 1.’5»1,/2 the SUB relay is 3.gain>‘co;mecr.e:l agross the tio and ring sides of
the £inal clircult to ascertain whanher the line relsy in the Fizul ¢ rcuit has
released. If the line relay in the fi;.al cirguis has releassd through the
18-3A resistance, the SUB PEI.;J Gues not re-oporate, and a circuit 18 giosed
from ground through the break eoulant of the MT relay, break contact of the
SUB relay, upper outer apl lowsr inney eontosis of csm U (R=4) eam €, to bate
tery through the R-4 magnst, 2dvansing the switch to position 15, In position
15, the MT relay re-operates to geouud un c2n G, 2dvancing the switch to rosi-
tion 16, If the line relay in an incomi nb civcuit should not reieass throvgh
the 8020 ohm resistance, the SUB relav will re~operate in position 14 of ‘the
R=4 switch, preventing the sequence swiich from advancing to position 15, The
circuit will rem2in in this position until the operation of the time alarm cir-
cuit as hereinafter desoribed. :

2244 In position 16 of the R=4 switch a oircuit 1s closed from ground
through the unrer 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-
vanoging the switch to mosition 2, In vosition 2 of the R-3 switch, 3 circuit
13 ciosed Zrom ground through the lower contacts of cam C, upper contacts of cam
L on the R-4 switch, cam B, to battery through the R4 magnet, advancing the
gwitch e position 17. The RS-3 relay 318o cperates in position 16 over a cir-
cuit from hattery through 1ts winding, break contact of the MPB relay, bresk
oont2cts o2 the REP relay, MT and CA keys, cam E to grourd on cam F. The RS-3
relay ‘operated, operates the R3-2 relay to ground on ¢am G, The RS-2 relsy
operated, operates the TF and TF=-1 relays 23 already deseribed under paragrarh

‘R0s The RO-2, RS~3, TF and TF-1 relays pperatad, function in comneotion with

advancing th> ingeming selector to the next trunk of the group a9 hereinafter
described undar paragrarh 42, The E=-4 switch advanges to position 1 from ground
on the mak? gentact of the ST KRy, through cam G, to battery through the R—4
nEnste A7 1Me Re4 switch is $2seizg throzgh positions 17 and 18, 3 cironit is
clog2d frowm gsoound through the irmop comacvs of cam F (R-4), to battery through
the winding of the 5-C (ST7) regigier, which cperates anl records the number of
single te9us, In position } of the RA=-4 switch, 3 clrcuit is closed from ground
through the unper outsr contact of cam F (R~2) cam B (R=3), to battery through
the R-3 magret, advancing.the switch to pcsition 3.

TEST NO. 2 INDIVIDUAL LINE B'IE)Y

23, With the R-3.switch in position 3, the final selestor is re=dircated
to line ©9, and the condition on the sleeve of the line is changed to patiery
throngh 220 ohmse This eircuit is from kattery through the 18-Q resistang?,
cam G, lower contacts of cam K, make and break coutacts of the TRA key, 5 ter-
minal and brush of the final elevator, caucing the P,B.X. and busy test reiays
in the £1in2) to operate starting a seguence of events in the final circuil which
advances the sequerce switch to its busy hack positions Ia this position, inter-
mittent 24 volt battery or ground ascording Lo she igpe of final being tested
1s gonnected over the ring side of the fiaz) TR-1 iesxd, lower contacts of cam E
(R=14) make contact of TR relay, lower contasts of cam I {R-4) lower contacts of
c¢am H (R-3) to ground or battery, as the gase may be, through the winding of the

it . S JELTE - PSS ——— (%
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BB relay, which operates and releases in unisons The R-4 switch wa3s 3dvaqned
to position 9 as previously described, The BB relay operated, ciosed 2°¢t rcuit
from ground through its make contact, .break contact of .the 1 count ing relays
uinding of the 1 counting relay to battery on cam T. operating the 1 count:ng
" reldye The 1 counting ‘relay operated,; connects its winding in sevies with the
winding of thé 1v ooaz‘n;ing relayq- .Upon the z’elea;a of the EB relay, ground is
removed from one side  of the:1' counting relay, allowing it to. operate to
, ground on the make: ¢ontdct of the 1 counting relay.: The operation of the 17
. counting reiay, transfers the pulsing circuit through its make contact to the
winding of the 0 ‘counting relay.. Upon the next. opsration of the BB relay, the
0 rel2y operates and connects 1t8 winding in series with the windings of the
FO' and BO' relays connected in'paraliel. Both the FO' and BO' relays drerate
and lock to ground through the make cont2ct of the 0 relay. The operation of
tne 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 R-4
magnet, advancing the switch to . position 20« A3 the switch advances out of
poaitlon 9 the busy back circuit through the winding of the BB rélay is opened
at cam I, In position 10, a“cireuit 1s closed from ground through the upper
‘orter gontact of cam C on:-4=57,:outer contacts of cam J (B=4) to battery throush
the v.*nrling of the BB-:I. relay which operates and locks through its make contact
to ground on cam G The operation of the BBE-1 relay closes a cirguit from
.ground through the lower outer .contact of cam G (R-4), make contagt of the BR-1
relay, to battery through the winding of the TL& relay, whipgh oPEra;es, therery
reieasing 3 rel2y in the final. circuit,-restoring it to normale” “The operation
of the BB=1 relzy also closes a ¢lrenit frem ground through its' make' contact,
cam C, to battsry through the R-4 magnet, advancing the switch to position i6.
In position 16, 2 circuit is closed from ground through the uprsr inner contact
of cam E, breax contact of the. CA'key, make contact of the MT key, cam B {R-3)
to battery through the R-3 magnot, advaneing the switch to vosition 4, 1In
position 4, a circu*t 13 closed from ground to the lower outer contact of cam
: C, uprer contacts of cam L {R-4) cam B, to battery through the R-4 magnet, ad-
~.vancing the switch ‘to ‘position 17, The switch 1s advanced to position 1 by
:ground on. the make contact of the ST key.  Th® 6-C register {ST) again operates
a8 the switcH is ‘passirg thrcugh position 17 anrl ‘18 reuoming another single
‘test, With the R-4 switch 'in vosition:l, the P-3 sequer.ce whlcn 13 advanced to
position 5 from ground on cam F,

TEST NO. 3

P.B X. Line Id.le [firat of El‘oop)

;. 38, Witn the 457 switoh in pesit;on 5 tha £ima2 1= ‘again dirested to line
93 snd test No. I {¢- regfeatsd except that the nsondition imposed on the sleesve 13
DT tha* it represenus an idle condition of the first line of a PeD.X. grouds
‘The siceve terminil ‘df' the f£iral 1s mow groyrdad through tue 100 ohm wirdirg of
‘the SLV relay instead of through its winfiing.q in series and the relay therefore
: operates through 1ts 100- ohm windings At the dnczessful comelusion of this
test, the R=3 sequence svitch advances 9. posftion 7 in the same manner 29 1%,
-advanced tO pos sition &, ‘and the R4 switch 19 restored o n'u‘r'al in t’he same
- manner. as described in ‘test No. 1. B bR : : :
0 S 4 FIN L : ¥ B £
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TEST NO, 4
Hunt Idle P.B.X. Line (Last o group);

35¢ With switch R-3 in position 7, Che f£inal selector is directed to line
9 vhere it finds battery through 2600 ohms connected to the S terminals The
" busy test relay in the final circuit operates but the P,b.X. relay does mot -
operate owing to the high sleeve resistance .ind the finail 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 pro ceeds
a8 explained under test Mo. 1. If the .test on the final is successful, the
R-3 switch advances to position 9 and the R=4 switch to posit.ien 1

E_ESMM-
 Hunt Busy P.E.X. Line (Lastvof group) e

36« In position 9, the final 19 redi“ecced ‘to 1line 9'?. the sleeve gcondi-
tion on line causing the busy test relay in the £inal circuit to opeérate, When
the elevator reaches 1ine 99, it 3till finds.a busy condition on the sleeve
operating the P,B.Z, relay in the £inal, advancing the «final to 1ts busy posi-
tion, From this point, the test circuit functions in the same mammer 2s dew
scr'bed for test No, 2, If the test is suor'es:,ft.‘t the R=-3 sequence switch & lw
vances to position 11 and the R=d switch to rosition 1.

'1'1'3'1' WO, 6
Hunt Idle P.BeXs Line (Intermediate).

Fe' In positlon 11 of the R—S sequence switch. t.he final selector is

redirected to 1ine 97, the sleeve condition of vhich represents a busy Pe.B.Xe

trunk. The selector.cont inues to move upwards until terminals 99 are reached,
which represent’ an -idle P.B X, trunk intermedlate in the group, . The test now
proceeds a3 described for test Woe 1o Upon the snceessful completion of this
test, thée R-3 switch advaneea to nosition 13 and the R-4 switch to position l.

TEST NOs 7

"No Test Feature",

~ 384 In position 13 of the R-3 sequence switch the final selector is re-
directed to line 99 and battery 1is connected to the S terminal through a low
‘resistance (220 orms), cam G (R-~3) and lower contacts of cam X, c2using the line
‘to test busy. The final, ‘however, does not restore $0 normal, for 25 the R-4
switch 19 advaneing from position 6 to position 8, battery is comnected through
200 ohms resistance, lower contacts of cam L (R-3) “inmer contacts of cam I (Re4)
make contaaet of the TR relay, eam E, TRI lead, to tke ring side of the final,

- operating the P,B.X. relay in the finals The oreration of this relay prior to

making the busy test advances the final sequence switch to its talking vosition.
In posltion 13 of the R-3 switch, the holding circuit of the VI relay is trans-
ferred, from the outer contacts of cam L, to ground on cam De-. When "W" wiring

- " .
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is used, the W relay  (¥1057) operates to grcumd on cam C (R=-2) closing 4 cir.
cuit from ground through its mske contact, upner outer contact of cam D (R-4)
to battery through the R-4 magnet, advancing the switeh to position 9, When
"Z" wiring is used, ground on the uprer outer contact of cam D advances the
R-4 switch to oositio*z 9. Also the c¢peration of the W reluy opens the cirenit
from ground thI'Ollfsu Le winding of the STP relay, to the tip gide of thé final,

“thereby preventinﬁ the frior operation of the NP relay. The W relay releases

when the A-57 switeh advances out cf position__ 13",

3841 'When the R-4 switch enters position 9, the MNP relay overates over a
circuit from zroumd throvgh the icwer immer contact of cam E (R-4) make contacts
of the VI and TR relays, cam F, over the T2-1 lead, tip side cf the final soles-
tor, T brush and terminal of 1ine 99, break and ma¥e consacts of the TRA kev,
lowér contacts of cam I (R«-S) to bastery through the winling of the NP relav,
The NI' relay ogarated Yocks through its make gontaet to grownd on cam € (R-9).

Thw ‘the I'T relsy cpens the locking cirsait of 2 relsy in the final
se 7 Testoring the fins '1 cirnui? to mormsl, The opesstlon of the N2 relay
also closes cireuit fron ground thibpgh the make contact of the ¥ key, cam P,
to battery thr ough the R—3 ‘maguet, auv:mc?ng uhe s‘\'}.ts..h to position 14,

38.2 ' In 7osi tion 14, a circnit is closed from ground through the vpper

" outer contac:i of cam D {R=¢) to battery tn"oarfh the R«4 magnat, advanziag the.

s'utch to position‘l6. In pos'tion 164 2 vircui® is cioscd Ifrom grouwsd Shrough

the uprer innor contact cf cam I {B=4) Lreik voni2at of the UA key, mak® countact

? the MT key, cam B, to battery through the R-3 m‘tguet advansing the switch

to pos!t‘lon Be -

39« I pwosition 18 of the R~3 switch a circuit is closed from groa“.d
through the lower ouver contact of e¢zm D msk%e gontact 0f the WP key, brosk
contact of the REP relay, br2zk ccntact of the MT'B ralay, to battéry throvsh
ta0 winding ¢f the RS-3 r1elay, which oPerates and locks to grournd on its own
armature, '

40. Tue operation of the RS-3 relay clores a2 girounit from ground through
its make coutaety, cam B (R-4) to battery tkrovgh the R4 mag.et;, aL.v:mcing the
*,vitch to position 17. The switch 2dvances to Tosition 1 over 3 cirsuit from

ground throug the make contact of the O key, lowar luneér contact of cam C to
Lattery through the Re4 masnete As the swit °h pPacses th wrough positions )7 and
18 a eircuit is closed from ground “hrougy the inner concacis of cam P to bat-

... tery through the winding of the 5-C message ~cg gtan (SP) win’ch operates. Wish

the R=4 switch in 'oos‘ ion 2, a circrit is cleséd from groua’ through the upter
outer contact of cem *, cam B, te batyery. “’1*‘c¢,h the L3 nagnes, restoring the
switch to novmale The oparafzon of the R3-3 relzy elcses a girunit fron bastery

‘through the uinding of the -2 Telay, 103&(1‘\.-\.‘1"-23.: £ *he RG=D relay, to gro: and

on cam G, operating the RS-2 relaya

TEST ON FINAL CI CUETD

41, When the MT key is not opsrated the type of test made on the £inal
eircunit depends upon the position of the R-3 swiich which may be 3et by hand for
any test. The test circult fuuctions for any partlcular type of test theé 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. ' ‘

42, In position 16, the RS~3 relay operates in a circuit from battery
through the winding of the relay, break contasts of the MPB 3nd REP relays, -
‘break contacts of the MT and 04 keys, to ground cn cam E (R-4)s The RS-3 relay
operated, closes a circuit from ground through its make conrtact, cam B, to bat=
tery through the R-4 magnet, advancing the switeh to position 17. The R-4
switch 1s advanced to yposition 1 (normal) from ground on the ST key.

ADVANCING INCOMING SELECTOR

43, In order to test the nmext trunk in the incoming group, the incoming
elevater must step up one terminal. The R~4 switch in position 1 oloses a-
cirouit from ground through the mske contact of the RS-3 rélay. lower contacts
of eam L (R-4), break contact of the RS-l relay, to battery through the imner
winding of the R3 relay and the outer winding of the RS-1 relay, orerating the
R5 relay., The RS-1 relay does not receive sufficient ourrent to operate at
this time. The operation of the RS relay closes a olrcmit from ground through
the make contact of the relay, upper cuter and lower inner contacts of cam Q
(3~2) meke contact of the R332 relay, immer contacts of eom D (R-2), lower .con-
tact of cam J (R~14), TU-1 lead, to battery through the UP magnet in the incom-
ing oircuit, o3using the elevator to move upward, 43 the Incoming elevator moves -
" upward, ground supplied through the C commuiator bruch and segment over lead
‘TC~1, lower contaots of cam K (R-14) lower contacts of cam I {P-2), make contaoct
of the RS relay to battery through the immer 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 C commutator brush connects to an. insulated segment of the
.G comutator, groand 1s removed £rom the TC-1 lead, releas:ng the BS relay
thus stopping the upward movement 0f the insoming selcetor. The RS-1 relsy
does not release, having locked from battery through it9 ounteor winding a2nd make
lower contagts of ocam L (R-4) to ground on the armature of the RS-3 relay.
The reiease of the R3 relay closes a eirouit from ground through its bresk con-
tagt, make ogontact of the 33-1 relay, make conzact of the RS5~3 relay, to bai-
tery through the winding of the RS-~4 relay omnerating the RS-4 relay, The oprera-
tlon of the RS~4 relay, opens the locking circuit of the R3-3 relay, vhich ¢e=
leases, fThe rslease of the RS-3 relay, in turn releases the RS-2 and B5-1 re=-
l2ys, The release of the RS-2 relay opena the circuit through the 000 ohm
winding of the TF relay, but the relay does not release if the final 15 busy,
If the final eclrouit is busy, ground is supplied over the TS-1 lezd, to bhattery
through the 800 ohm winding of the TF roisy, The funation cf the il relay and
TF=1 rel3y is the same as desaribed undep paragrarh 23, The routine test of
the segond final trunk in the group procecds exactly like the first trunxk in
the group 1f the position of MT key is unchanged, Upon the oc;:p.\etiun ¢f the
single or seven tests the incoming elevatopy advances teo the rext trunk in the
groups This procedure i3 repeated until the sverflow terminala of the girst
group are reached by the incoming elevator.
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454 As it is necessary to test the £inal’ trunks in the remaining gronps
of the incoming frame, the incoming elevator must ©ass by the overflow terminal
to the first trunk in tlhe next groups With the incoming elevater brushes rest-
ing uvon the overflow terminals, 2 ciroult is clossd from ground through the
Z commutator segment and brush, over lead T4-1, lower contacts of cam M (R-14),
brush 4 and terminal ‘1. of the IC switc¢h, outer contaots of c2m P [R-2) to bat-
tery through the winding of the &Crelay, vwhich operates. The operation of the
Zgrelay closes a.circuit from ground through 1ts make ooantact, terminal 1 and

OVERFLOW P4SS BY

.

> 1brush.3 of the IC switch, outer contagts of cam O, break contact and winding of

“the 200-1, selsctor switch magnet to battery through the 44-A resistance operat-
ing . the magnet, which moves the bruch agsemvbly of the IC switch to- terminal 2,
With the IC brush assembly on terminal 2, the opérating circuit of the Z.relay
is opened, releasing the ZCrelay, which oloses a circuit f£rom ground through
its break oontact, outer contacis 0f cam L, bruch 1 and .teminal 2 of the iIC
gswitch, break contact of. the NPB key, break cont2ei of the MPB relay, to bat-
tery through the winding of the RS-3 relay which operates. The TF-A ‘reiay .
does not release with the operation of the E3-3 rélay, being held oreraved in
a circuit to ground through terminal 2 and brush 6 of the IC switch. The RS~3
‘relsy operated, locks through its make contact, brear contact of the RS-4 -relay,
termminal 2 a2nd brush 5 of the IC swltch, to ground on the breakx contact of the
ZCrelays The operation of the RS=3 relay in turn operates the R3-.2 relay, over
a eircuit to ground on cam G (R-2) ard closes a cirecnit operatirg the RS relay
to ground on its armature, The operation of the BRI and RS-2 relays operates
the UP magnet of the incoming selestor circuit, moving the incoming elevator
to the first terminal of the next group in the same minner as the elevaior was
moved from one: terminal to another terminal ‘in the same grouv. Upon the cpera-
“ticn of the ES-1 relzy and release of the RS relay, . as previously desaribed,
the RS~4 reidy orerates, cicsing a eirouvit from grovnd through its make contaot,
bresk contact of the :Z relay, terminal & and brush 3-0f the IC switch, outer
contacts of cam 0, to battery threugh the treak contaet and winding of the
- 200-], selector magnet, .and.44-A resistance moving the brush assembly of the
IC switch to terminal 3. ' =
46, All the trunks in the segond. group are tested in the same mamner as
the first trunk in the first group, 2nd when the incoming eievator brushes rest
upon the overflow terminals of.the segohnd . group, the elevator 19 moved to the
first terminzls of thé third group in the same monner a8 just deseribed, At
this time, the IC brush assembly £s resiing on terminal 5. 7This procedure
is repeated until 311 the trunks in the four consegutive groups have been
tested., The brushes of the incoming elesvater 2re then restlng uron the over-
flow termin2ls of group 4 2nd the IC bruch assembly is resting on terminal 7.

" INGOMING ELEVATOR RETURINED TQ NOBMAL .

47, With the IC switch on terminal 7, the Z relay operates from ground
on the Z commutatator segment over the TA.l lead and advances the IC brushes
“ to terminal 8, With the IC switch on termin2l 8, the 4 relay is released,
‘6losing 2 circuit from ground through its break coatact, outer contacts of cam
L, brush 1 and terminal-8 of the IC 3witch, to battery through the R-1B magnet,
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which advances the sequence switch to Position 8, In position 8, 2 circuit is

- -elosed. from ground on cam F, lower contacts of cam H (R-14) over the TD-1 lead,
to battery through the DOWN magnet in the seleotor oi rcuit, operating the maguet
and restoring the incoming elevator to norm2l. When the incoming elevator
reaches the bottom of the frame, a circuit is closed from ground through the ¥
commutator brush and segment over the TY-1 lead, lower contacts of cam G (R=14)
.eam C {R=2) to battery through the R-2 magnet, advancing the switch to rosition 9.
When the R-2 switch is passing through position 8-3/4 to 9, a circuit is closed
from ground through the contacts of the ST key, outer contacts of cam S (R-g),
break contact of the TRA relav, to battery through the winding of the 200 (1-4)
selector magnet, operating amd releasing the magnet, moving the I-A switch to the
next terminal, With the R-2 switch in position 9, a eircuit is closed from
ground through the break contact of the Z relay, outer gcontacts of cam L, brush 1
~and terminal 8 of the IC switch;, tor battery through the R-2 magnet, advancing the
switoh to position 10 (norm2l). 4lso in position 9 a eircuit is closed from
ground through the lower outer contact, of cam G, terminal 8 and brush 3 of the
IC switch, outer contacts of cam 0, break 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=I, selector magnat is re~established through
terminal 9 and brush 3 of the IC switch, .stepplng the IC switch to teminal 12 or
normal, With the R~-2 switoh in position 10, a circuit is closed from ground
through the lower inner contact cf cam G, and can D (R-4) to battery through the
‘BR-4 magnef, providing an additional me:ms of returning the B=4 switch to normaio.

48, If the terminal upon which the brash asaembly of the I-A gwitch rests
iz wired for a test, the circult functions as desgribed fer the first terminal
6f the I-A 3witch, until all the groups as determined by the ¢ross gonnection
scheme for this terminal have been tested, whereupcn the 200-M magnet is again
energized, moving the brush assembly of the I-A switch to the next teminzl.
When all the final selector cirocuits available to the first lncoming elevator
have been tested, the R-IA switch advances from rosition 3 to position 4, in
vhilch pogition a second inaoming. e€levator is tested to determine vwhether 1t is
being used in regular service,* :

SELECTION OF SECOND INCOMING 'ELEVA’T‘O‘?

49, -‘Assuming that the second incorming elevator must be used when vhe brash
assembly of the I-4 svwitch rests upon temminal 6, a circuit is closed from
ground on the mafe contact of the CON relay, break contagt of the EC key brush 6
and terminal 6 the I-A switch, 6ross connection of terminal strip 6, lower
ocuter contact off coam B (RK~T4) to battery through the R-I~A magnet, adv:mcine the
‘switch to positfon 4. As the switch eaters positmt’&-l 4 the PG relay operates
over a circuit From ground throuvgh ¢the upper outer and fower inner contacts of
cam 4, windingfof the PG relay, lower inmner and upper cuter gontacts of cam S to
battery. The bperation of the PG relay remcved ground from the TK-1 lead, there-
by permitting the immediate use of the assooiated incoming sclector, when neéces-
sary, in regular traffics 1n position 4, the second incoming selector circult is
tested in 3 manner similar to the first incoming celector circuit, for & busy
‘condition, except that lead TK-2 is used instead of TK-ls. . When the lncqmlng seleq~
tor circuit becomes idle, the (R-14) switch advances to position 5., Krom this
point the test ecircuit functions as described with the R-14 switch in positlon Ze
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When all the groups of final selector circuits available to the gsecond incoming
elevator have been tested, the R-14 switch advances to position 6 vhere it tests
a‘third incoming selector circuit for a busy condition, using lead TK-3, Assum-
ing that a third incoming elevator must be used when the brush assembly of the
I-A switch rests on terminal 10, a circuit is closed from ground through the
e eontagt of the CON. relay, break contact of the . EC key, brush 6 and témminal
10 of the I-A switch, cross connection of terminal strip 6, upper outer contact
“0f'¢am B (R-IA) to battery through the R-IA magnet, advancing the switch to
. _pOaition 6« The switch i3 advanced to position 7 and connected to the third
,, ineoming elevator in the same as it was connecied to the first incoming elevator,

- 504 The test of the final selector trunks in the groups available to the
third  incoming elev#tor nrocaeds in the gam® manmmer a3 described for the ?irst
" incoming elevatora. If all the final selector circuits have not been tested
with the use of three incoming elevators, a fourth or more incoming elevators
must be used, thus necessitating ~he addition of a connector for every one to
threc »1ditional incoming®selectors required, Assuming that the fourth incom=-
§ng elevator is required when the brush 393embly 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 termin2l 15 of the I~A switch, oross
connection of terminal strip 6, over lead 4, lower inner and upper outer con-
tacts of cam P {R~IA), c2am C, to battery through the R~I-A magnet, advancing

. the switch to position 8. THe A oam advances the switch to position 10. In
position 10, the same ground on the CON relay, through the lower conticts of
cam P, and lower inner contact of cam B R~IB advances the R-IB switch to posi-
ticn 2, 1In position 2, the fourth sejegtor circuit is tested for a busy condi-
tion over lead TK-4. From this point on, the test circuit functlons as described
for the first incoming elevator. '

51 If 31l the final selector clreuits have not been tested by the time

; the I-A 8 r switch completes one revolution, a second switcéh, I-B, 18
ired Vhe# the brush assembly of the I-~A switch rests upon terminsl <1 a
: circuit 1s oYB3ed from ground through the make contast of the CONs relay, break

. gontact of the EC key, brush 6 and terminal 22 eof the I-A switch, to battery
. through the winding of the TRA relay, whioh operates, The TR. ~elay operated;
(a) closes a eircuit 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 e¢ircuit 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 contast of the TRA relay, to battery through
the break gontact and winding of the 200~-M (I~B) selectcr magnet, moving the
. brush assembly of the I-B switch to terminal 1. From this point the automatic
. test of the f£inal selector eircuits, asscciated with this T switch unit 18 com-
pleted in a similar mamner as described for the first I switch unlt. Uhen the
brushes of the I-B switch rest on. terminal) 2) ¢ aﬂd there are more [linal SeleC=
tor cireuits to be tested, a third switch (I- ¢ not Shown} is requireds This
swi is moved off nor*na.] in emctly the same m.-xnner ‘as . the I-R switch was &
\ét.ep ed to terminal l. LGRS s LA
‘ P4 , , 5 by om + W
! ' ’ . v it T % 4
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JLUSION OF A RQUTINE TEST

62, After a test has been made uron all of the final selector circuits,
ground is connected through the make contacéts in parallel of both the CON. and

_ RN relays, break contact of the EC kéy, brush 6 and terminal 21 of the last
"I switch unit in the equiiment, to baster *y tiirovgh the EC: lamp vhich 1ights.’

This signal lamp indicates that the end of 3 complete routine test has veen

.reached; and if another cy:2le is not desired, the RN key is depressed, and the
- 8T key released,  The operation cf the RN key closes a circuit from ground

through its make coatact, to battersy through the winding of the RN-1 rélay which
operates and Jocks throuvgh its make contiact to ground on the make contact of the

" RN relay. The release of the ST key ovens the holding cfrcuits of the CON., and

T relays, releasing the relays, The relcase of the CON relay extingulshes the
EC 12mp and reieases the TRA relay. The release of the TRA relay in turn rew
leases the RN relay, but the RV-1 reélay does rot release being held also in a
circuit from ground through the brsak contact of the PC key, brush 4 and termi-
nal 21 of the I-A switch, make contuct 0f the Ri-1 relay, to battery through its
winding. A180 the releuse of the TRA relay ¢ioses 3 gircguit from.ground throufh
the contacts of the PC key, brush 4 arl tévkinal 21 of the I-BR switch, breéak

_contact of the TRA relay, to battery t“arough the breaz contact and winding of

the 200~} (I-B) selector magnet, stepping the brush assembly of the I-B switch
to the next or normal terminal. . The RN key 1s now released, closing a clrcuit
from ground through the treak .contact of the key, make contact of the RN-1 re-
lay, terminal 21 and brush ¢ of the I-A switch, brezk contact of the TRA relay,
to battery through the break contact and winding of the 200-M (I-A) selector
switch, moving the T-4 switch to its normal terminal, With the I-4 switch in
its normal position, the holding circuit of the RN-1 relay t.h‘r’ﬂﬁ terminal 21
and brush 4 of the I-A switch to ground on the PC key is opened, releasing the
relays This completes 2 single routine test of 311 £final selector gircuits in
a full mechanical exchange.

TEST Or A PARTIGULAR_ EL_WAL GROUP

B3, In order to enable the test man to make 3 test upon a mrucular group
of £finmal selector circuits, or a partioular finil circuit, 2 chart is provided
showing t}le groups of f£inal 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 ste‘p to a cermiml which 1.cz'm1ts the test of 2 particular group
of trunLS- ey

54, Assume that the group to be teated is reached by an incoming selector
agsociated with the I-B switch, and 2l1s0 requires the use of a third connectors
Further assume that the cross connection scheme shown on the schematie appiles
to the I-B switch as well as the I-A switche If 1t i35 desired to test a
single grouv of trunks aprearing in the 8th incoming frame, the following keys
must be depressed. In the units rowy key 7; .in the secord row, the tens (7)
xey and the TWB key; in the group number (GN} row, key 2; and in the overflow
count (0OC) row, key 1; after which the PC, the TRA, and the ST keys 3r2 4: ipressed,
With these keys depressed the brush assembly of the I-B switch will sten to
terminal 18, causing an elevator on the 8th Incoming frawe to test the first



(32 Pages) Page #2:
Issue 1 = BT-50153,
July 23, 1931,

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

For clearness, the 5 lead of the second commecter will be used to represent the
8 iead of the third connector. After testing the 8th frame, the incoming eleva-
tor will return to normal upcn 3tepping to the overflow terminals, :

'INCOMING SELECTION

55, The operation of the ST and TRA keys close a circuit operating the
ST relay, The ST relay operated, closes 2 circuit from ground through the
make contact of the TRA key, make contact of the ST relay, break contact of the
EC key, break contacts of the TWD and TWC keys, make contact of the TWR key,
over the CC-1 lead, to battery through the winding of the TRA relay, crerating
the relay. The operation of the TRA relay closes a circuit from ground through
ite make contact, N terminal and brush 1 of the2 I-B switch, over lead BA-1,
m3ke 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 selesctor (I-B) magnst stepplng the
brugh assembly of the I-B switch to terminal 1. With the I-B switch on terminal
1, a circuit is closed from ground through the make contact 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 switcoh, lsad BA-l1, make contact of the
TWB key, break contacts of the TWC and TWD keys, nora2! cont23t ard brush 1 of
the I-A switch, make contact of the TRA relay, to battery through the dreak
coniact 2né winding of the 2001 (I-B) magnes, meving the brush assembly of the
1.8 switch to position 8, The tens (T) koy oporatcd, closes a path permitsing
an I switch to step by the units terminal associated with the operated U koy
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~ (I-B) magnet
is from ground through the make coniact of the PC key, T key, make cont2ci of
units key 7, over lead 8, termind)l 8 and brush ) of the T-B switch, contacts of
the the TWD, TWC and TWB ksys, make contast of vhe TRA relay, to battery through
the break contaect and winding of tho Z00-M (I~B) mognet, moving the I-B switch
to serminal 9. Termirals 9 to 17, inciusive, of the I-? switch are connecied
over leads 9 to 17, inclusive, to ground through the associaved 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 energizing civcuit of the I-B magnai
over lead 18 1s cpenzd 2t the contasts of units key 7, stopping the movemens
of the I«B switch. The removal of ground from the terminal 18 of the I-B
switch, allows the T relay tO operate in o clrcuit from ground through (he make
ontasis of the ST relay, lower coataccs of esm J, to battery through the wini-
ings of the T relay and 200-M (I~B) maguet, oper2ting the T relay., The I-B
magnet does not operate in series with the high resistance of the T relay. The
T relay operated, in turn operates the CON relay,

56. With the I switch resting on terminal 18 3 eircuit 13 3190 closed froem
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 oute€ér contact of cam B on the third connector switch to battery through the
R-IC magnet, (not shown), advancing theé third connector to position 4, EKEaving
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assumed that conmector 2 and the 5 lead represents connector 3 and-the T=8

lead, the circuit operating the third connector magnet may be traced visually
over lead 5 from terminal strlp 6, and cam B, to battery through the R-IB map~
net. With the connector in position 4, the incoming selector circuit assigned
for test purposes is tested for 2 husy condition. When the incoming selector
circuit becomes idle, or if it is idle, the connector switch moves to. position
5, in vhich pogition this circnit is connetted to the: 4incoming elevator. The
test circuit wajits in this poaition untxl tne Pc key 1is released.

INCQMING BRUSH. 4D CROUP SELECTIONS

57, Sequence switch R-2 advaﬁces to pesition 2 and then to position 4 in
the same manner 33 described under MRout ine Test", - In positicn 4, the incoming
elevator i3 moved upward for 1ncowﬁng hrush selection, selecting brush &, Upon
receipt of the fourth pulse transmitted by the A commutator brush and segment
. in the incoming, the R-2 switch advaneea to position 5, and then to position 6
" in the Same mamer s described under’ “ROutine Test", In position 6, the in-
goming elevator moves up for greup seleotion. Intermittent ground is connected
_.over the TB lead, through the upper outer and lower immer contacts of cam L on
the connector, upper contacts of cam M ‘(R=2), break contacts of the GN key 3,
.make contact of the GN key 2, break contact of counting relay 2', to battery
on cam R through ¢am I and the winding of counting relay 2, operating the relay.
When ground is removed from the TB lead, relay 2' operates and locks through
the make contaot of counting relav 2e - Upon recelvnt of the second pulse, count-
\,inn relay Y operates and locks to ground through the make contact of counting
h,relavl. The operation of counting relay 1" transfers the pulsing circuit
. from the 30, and BO' and FO' relays, to-the 0 and 0! reiays through cam M (R-4).
. The circuit for the third pulse i3 through the make contact of counting relay 1',
- lower inmer and upper outer contdcts of cam M, winding of the O relay, to bat-
tery on cam R, operating the O relay.' When the circuit through the B brush on
the incoming elevator s opened tha 0 relay operates and locks to ground on the
make contact of the O reldys The operation of the 0! relay advances.the R-2
switch to position 7, over a circuit from ground through the.make contact of

the 0! relay. break contict of the e key. czm B to hatterv through the R-2 mag=
nat.

SEPMTMING INGOMING CONTROL SWITCH

58 \hen the R-2 switch enters position 3, the IC:'switch is stepped ac-
cording to the OC key operated. 4 circuit then is closed from ground through
the uprer inner contact of cam E, breakx ccntlet and winding of the 200=-L selec-
‘tor magnet, to hatteqy throvgh the 44~A4 reslstance, successively operating the
selector magnet until it 1s shunted by ground over one. of the -leads to arc & of
the IC swltch, Favlng operated 0C key 1y the IC switoh stevs until terminal 7

| e i reaohad- g*ound [through the make contict of the OC key 1, .over lead 1, ter-

cminal 7. and bruSh 2 of the Ic switdh, inner‘contacts of ‘cam 0, to battery-

through the 44-4A resistance, dhuntd ‘the winding of .the magnet, thereby preventing
its operation.s Wnen the R-2 switch advances out of position 6~1/4, sround 18 .
removed from both sides of the stepping magnet.
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*y . 59e -In-pesition 7,.the test on the particular line or group of fin2l
trunks proceeds in the same manner as described under-"Rout ine Test™ until

. the incoming elevator is stepped -to the overflow terminil., Ground is then
connécted to the TA lead, brush 4 2zd terminal 7 of the IC switch, cuter con-
tacts of cam P, to battery through the Z relay, .operating the relay, Also in
position 7, a cirecuit is closed from battery on the upper inner contaet of

cam R make contact of the 149-C interrupter, to ground through the windings of

. the key rel ease magnets releasing the U, GN, and OC keys. The operation of

the Z relay advances the IC switch to terminal 8 as described vnder paragriph
47 TFrom this point, the incoming elevator, the IC switch, and R=2 switch are
restored to normal as 2)so described under paragraph 47. As switch R-2 passes
through positions 8-3 /4 to 9, 3 circuit is 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 operates
the RN-1 relay. The reiease of the ST key clcses a clreuit from ground through
the contacts of the key, outer contacts of cam T on B-~62 cam B, to battery
through the R-IC magnet (not shcwn) of the third connector, advancing the switch
to position 8, the A cam carrying it to position 10 (norm3l)s The oreration of
the RN key connects ground through the urner inner contact of cam H (R-2), break
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 2 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=l ro=-
13y, to battery through the break gontact of the BN key, operating the magnet
and releasing the T and TWB keys. Thée release of the TWB key cpens the holding
cirguit for the TRA relay which releases, The release of-the TRA relay closes
a circuit from ground through the break contasct of the PC key brush 4 and temminal
21 of the I-B switch, brezk contact 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 opena the holding circuit of the RN
relay which releases, The release of the RN key and of the RN relay opens.

the holding circuit for zhe RN-1 relay Whidh releaves, restcring the entire
circuit to not-mal. :

‘I‘IMIIIG FEATURE

60, Whenever the ST key is operated, a circuit 1s closed from ground
through the make eontact of the key, over lead A, terminal 1 and dbrush 4 of

‘ ‘the time 2larm switch, to battery throuvgh the wi nding of the T4 relay, cperat-

ing the relay., The TA relay operated, Yocks through its make contact and

break contact of the TA key, over lead B, upper inner and )ower outer contdcts
of cam.¥ (R=4), to ground throuch thé make contact o2 the ST key until. ‘posi-
tion 2 of the R-4 switchj when the-locking circuit is to ground through the
-upper contaets of cam Ha. * Should trouble develop in the test circuit before
switch R-2 reaches position 7, or should on Incemivng selecicr ke kept busy in
regular traffic for a time sufficliently long to prevent testing a final selector
circuit completely before the TA switch makes one revclution, or should. a fincl
circuit show trouble under test, 2 circuit 13 closed operating a message register
and 1ighting an alarm lamp. The operation sf the TA relay 3190 closés a gareult
from ground through the contacts of a 152 type interrupter, make contact of the
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T4 relay. break contact of the Z relay (Y wiring used), to battery through the
winding of the W relay and 450 ohm winding of the Z rejlay in series, orerat.-
Ang the W relaye. At the break of .the interrupter contacts, the 180 ok wi.
ing of the % relay is comnected in series aiding with the 450 chm w! ~1ing of
the rela:,r, through. the winding of the W relay, orerating the 2 relay through

. the make contact of the W relay, upper contaets of cam H (R-4) to ground, At
the next make of the ln_\‘.errupter‘ contacts the winding of the W relay and 190
chm of the Z relay are shunted by ground, releasing the W relay. The & relay
is held. oxerated from ground through thé contacts of the interrupter, make
_.contact of the TA relay, make contact of the 2 4 relay, to battery through the
480 ohm winding. A circuit i3 now closed from ground through the contacts of
the interrupter, make contact of the TA relay, make contact of the % relay,
terminal 1 and brush 3 of the TA switch, to battery through the winding of the
200~R (MM) magnet, operating the magnet. At the second.break of the interrup-
ter, the holding ecircuit for the Z relay and the operating circuit of the MI
magnet is opened, releasing the relay ard nagnety, moving the brushes of the

TA switch to the next terminal. Upon the next, or third, make of the inter=
rupter,, the W rels.y re-operates ropeating the abcve described cyule SNCWe

If either the incoming elevator or the final selector ocircuit is kept busy

~on routine traffic sufficiently long to prevent the completion. of the final
tests in the time interval as determined by the Telephone Company, the TA
switch 3dvances to terminal 21, With the brush assenbly of the switch resting
on terminal 21, a circuit is closed from ground through the make contact of
the TA relay, brush 2 and terminal 21 of the T4 switch to battery through the
alarm oircuit, operating the alarm meéssage register and 1ighting a signal lamp
located in the test desk. The switch brushes remain on terminal 21 until the
TA key 13 operated. The operation of the TA key releases the TA relay, The
release of the TA relay closes a circuit from ground through its bresk contact,
terminal 21 and brush 1 of the T4 swi tch. to battery through the break contact
and winding of the MM magnet, stepping the TA switch to mormal. The TA relay
re-operates with the TA switch no uml, over the sare gircuit 2s it initially
operated and locks through ths eontacts of the TA key, starting another timing
interval. Should the test on 2 £inal selector cirouit be completed before the
TA switech completes a revolution, the holding circuit for the TA relay is ovened
vheén switch R-4 advances from position 18, reieasing the TA relay. The release
of the TA relay advances the TA switch to normil, : 4

END OF CYCLE (EC) KEY F x

6l1. When one cycle of routine test has been completed upon 111 the final
selector circuits, the EC lamp lights as previously descrided under paragrath
51, At this time 211 the sequenc¢e switches are normal, the brucsh assomblles
of the I switoches are resting on the last terminal of each unit, awaiting the
operation of the RN key, the TE4, CON and RN relays are operated and the 87
key depressed, If 1t 1s desired to Start another cycle of routine tests, the
_ EC kéy 1s operated momentarily. The operation of the EC key extingulshes the
EC lamp and releases the TRA relay, The release of the TRA relay also gloses
. a circuit from ground tn"ouah the break eontact of the PC key, brush A sud
“terminal 21 of the I-B switch, bireak gontist of the TRA relay, to ground
through the break contacts and windings of the 200-M (I-B) magnet, which oper-
'ates and moves the brush assembly of the I-B switch to normal, The circuit for
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restoring the I-A switch is from ground thrcugh the make cont3ct of the CON
relay, mke 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-4) magnet. From this point another automatic test of 3ll incoming
selectors proceeds as described under "Routine Test",

CONTROL ADVANCE (CA) KEY &

- .62+ If trouble develovs in either the test circuit itself, or in the
final selector circuit under test, the time alarm lamp will light as described
_Apnder "Piming Feature", If after thu TA key 'is operated, the test circuit does

not cont inue its functions, the Ci key is operated, The overation of the CA
key cioses 3 circuit from ground, through the CA key, cam D, to battery through
the R-4 magnet, advancing the switch to position 16. The circuit remains in
vositicn 16 33 long as the CA key is operated. The final circult during this
intervcl 1s held busy from ground through sam E {R-2) break contact of the TF
relay, upper contacts of c2m P on B-53 break contacts of thc TX} and NT relays,
cam D, over the T3 lead. After the rele2se of the CA koy, the olrcvit elther
advanges the lacoming €levater to the next £in2l in the group, or repeats the
test on the defective final, If the RIP key is operated, If the REP key is

not operated the RS=-3 relay operates through the restored contact of the CA
ksy to grcund on cam Z, From this point the B~4 sw;tca is restored to normal

. as described under paragraph 40,

| REPEAT (REP) ¥EY .

* .

63. When 1t is desired to repeat the test upon 2 cértain final :sslestor
¢ircuit, the REP key is operated, The openation of the REP key closes'a cir-
cuit operating the REP relay, which locks to ground -throngh the eontast.of "the
key 23 long as the key is operated, oFf through the maka contact of thel!relay
te ground on the lover outer contaet cof sam ¥ (R-4), if the RYP key is momen-
tarily cperated to rake 3 3inglo roepeat test, or through the lowsr iznmor con-
tact of cam D (R-3) if the MT key is operatad. The opecration of the RIP. relay
closes a circuit from ground through cam E (R-4), break contacts of the CA and
MI keys, make contact of the REP relav to battery through cain B and ‘the R-4
magnet, advancing the switch tp position 17. Ground on the ST key .ec2rries the
switch to position 1« The R3-3 relay does not operate as desasribed urder
"Foutine Test" with the switch in gos‘tiﬂn 16, Gpa tn the 3perat1ng -circuit for
the RS-3 relay being opened 2t the contasis of the REP relay. In positica 1,
the second test upon the. £inal selector ¢ircuit proceeds in exactly the same
manner as the first test upon .the cireunit.  This test 1s repeated until the
release of the REF key  which releaces the RFP rel~y, allowing the dperaticn
of the R5-a relay at the conciusion of the test. Frun this point, the test
ciroguit functions and steps the incoming €levator uo the next set of final selec-
tor circuit terminalsa.

AUTOMATIC PASS BY (APB) KuY

64. Whenever 2 busy final selector is encountered the BF lanp‘ligrts to
ground on the T3 lead. The operation of the APB key causes -the automatic test
" eircuit to »ass by all busy terminals and stop the inecoming elevatcr upon the

1
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2irst idle final selector terminals, Thp operation of the APB key removes
the short clirouit from arouni the winding of the P3 relay allowing it to
orerate in series with the 830 ohm winding of LZ;E‘ P relay if the final
selector circuit to be tested is busys. The opevaticn of the PB relay closes
a eircuit from ground through the brezk contz2ci of the R4 relay, maks
contact of the PB relay, bresk contaai of the MPB relay, to batitery through
the winding of the RS-3 relay, orverating the Ri-3 relay. The RS-3 relay oper-
ated, operates the R3-2 relay to ground on cam G The R3-3 relay operated,
£9. oporates the R3« relay vhich operates the UP magnat in the incoming clr-
: cult. From this point, the incoming elen ALOT SATANCHS TO the next terminal
in the same mannar as descrided unier paragrarhs 43 and 44, Should this )
£in2l selector circuit also be busy, the ayale of operstions just doscribed
is repeated unti)l an idle 2inal seleoctor cirouis 15 'found, Thn R3=2 relay
is made clow pelease to prevent the 'CI‘CTT...\.-..U.G release of tho TR re)ay when the
mouentivm of the incomiag selestor mumoatarily carries its sieeve brush beyound
the 1ast of a series of busy terminals 13 an ilie terainal. Thé prema2ture’
release of the TF relay woull release the TB rr-'l..y, thus cauding the seiecior
to remain on r.‘ne busy terminal,

65« Should the incoming ‘elevator step to a set of overflaw terminals
with the AF2 key operated, the T axd PB relays releade, and the 2 rolzy ade
vances the I¢ switch to an even nuabered (emninazl, from vwhich point i1t 3d=
vanges to the next odd numbered terminal as desgrived under ypsragrerh 45, 1f
the firsc trunk in the next group 18 busy, ths TF 2nd PB relays roiwoperate,
verforming the same functions as describod above, When the terminals of an
idle selector circuit are found, the gntematic test procreds in the usual way,
until the next busy terminal is fouud, which czuzes the PB relay to oper 3*6, :
unless moanvhile the 4APB key 1s restorad to nowmmnal,

| MANUAL PiSS BY (MPR) KEY

66« When it is desired to move the incoming elevator from the terminals
of a busy final selector circuit to the next ses of final sslecter teminals
which may or my not be busy, the MPB key is opcrated, The ‘operation ¢f the
MPB key removes the shuat from around the winding of the PBE relay, allowing
it to operate in series with 800 chm winding of the I¥ relay to ground ovar
the T3 1end. The operation of the PB relay oner-atea the Ri~3 and R3-2 relays
as previously described in paragravh 64, The RS-2 relay operated, holds the
TF relay operated through its 1000 ohm winding and closes 3 circuit from
ground through its own make eontact, make contact of the MPB key, to batteﬂy
through the 600 ohm winling of the MPB relay, cperatiang the MFE reiay. " The
MPB relay operated, locks threugh its 1200 chm wirding and make coatact tO
- ground on the MPE key. The operation 0of the Q8-3 rolay causes the incuming
glevator to move uy to the next terminal a3 dsscribed in paragrath 43, The
operation of the MPB relay prevents the rew-operacion of the AS-Z relay ghould
the terminals test busy and cperate the IB relay, When the VMPB ‘'key i3 re-
leased, the automatis test proceeds if the fin2l celester circuiv is idle, or
.the test circuit waits until the final selector circuit begomes idles The
release of the MPB key reicases the iP3 folay, If it is desipesd to Step b»
the second busy final selector circuit. the MPB kev is re-omerated, causing
the circuit to funetion as just described and step the incoming ‘elevator to the
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next set of terminals, Should the operation of the MPB key step the inscming
€levator from the last terminals of the group to the cverflcow serminsls, the 2
relay operates, moving the IC switch to the next even nmibered tesminzl, The
Z relay operated, locks through its make ccniagt to grourd on the m2ke coniies
of the RS=4 relay. Upon the release of the RE-4 relay, the Z rclay relezces,
advancing the I switch to the odd terminsl, From this point, the clirouilt
fanctions ag described under paragraph 45, advaacing the inzoming elsvaicr to
the first terminal of the next group., When “he overficw terminal happeas to
be the last of the series of groups to be teated, the inszoming elavaior 1s ro-
turned to normal in the manner as described under paragragh 47, The teat then
proaeeds on another incoming elevator which is used to continue the automatio
"teste

TO STOP AUTOMATIC TEST

67 The release of the ST and TRA keys release the ST relay, but the
test sircuit does not cease to function until the test belng made at the time
of the k3y release is completed, At the cump.eticn of the parsicular t23t tho
RS~3 relay oyperates and advances the B~4 switch out c¢f rosivion 16, gvonad on
the bresk contact of the ST key, upper inner contast of cam D (H-1) advancas
the switch to position 18+ The sam2 grouax! 2dvances the R-2 switch %0 0ol
tion 8 thiough the lowsey inner countast 9f cam By feon this polnt on the inuGi-
inz elevatop and this circuit are restored to nmormal as described urdsr para~
gragh 47, i



207-A
(3TP)

208-B
prime -
counting
relays

0 to o
inclusive

208=0
(BO' and
70Y)

208~
counsing
rel ays

0O to 9
inclusive
ant 950

(32 Pages) Page #28,
Issug 1 - BM.501158,

July 23, 1921,
]
CIRCUIT REQUIRRMENTS
OPERATE NON-OPERATE RELEASE

Armature gap 013" to 014", Test 009 amp.
Contact gap 002" to 004", Readj. 0092 ampe
Test «010 amp, .
Readj, «0098 ampe

MECHANICAL REQUIREMENTS

(3) Armature g2ap 018 inch to 021 inch.

{b) Contact gap 004 inch to 005 inche

(¢) The retractile spring tension shall be adjusted by bending the”
stationary lug on the relay frame and not by bercding the lug on
the armatures In making this adjustment, the stavicnary 1ug
shall 120t be bent to 2an angle greater than 45 degrees from
the vertical. -

ELECTRIC AL REQUIREVENTS

Test
Read.jc

Test
Readj.

20152 amp.
«0148 amp.

00138 amp.
«0142 amp.

MECHANICAL REQUIREMENTS

(2) ‘Armature gap 018 inch to <021 1nche

{b) Contaet g2p 004 inch to 005 inch.

(c¢) The retractile spring ten3ion shall be adjusted by bending the
stationa:ry lug on the relay frame and not by bernding the lug
on the ammature, In making this adjustment, the statjonary
lug shall not be bent to 2n angle greater than 45 degrees from
the verticil.

ELECTRICAT, REQUIRTMENTS

Through relay winding: Through reilay windings

Resd do . 0218 2mp, Reaij, <0112 amPe
Theough varallel Through parailel
ccmbination: comdinasions

Test D44 3MP. Te3ay X116 amPe

Readja. 0236 2mp. Readje 0224 ampe

MECH ANTG A7, REQTRRMENTS

(2) Armature gsp 018 inch to 031 inch.

(») Contact @2p 1004 inch to 005 inch,

(¢} The retractile onring tension shall be sdjusted by bending the
stationary 1ug c» the relay frome and not by bencing the 1lug on
the armmature. In making this adjustment, the sttionary lug
51211 not be bent to an angle greater than 45 degrees from the
verticalse
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208-G
(Cont'd)
B35

{10)
E380

(w)

F428
(z)

E443
(SUB)

E458
(TF=1)

TA62
(BB)

| EEC2

(3N)
(12

528
(RS-3)

E530
(BB-1)

E547
(T1)
ounter
Windirg
400 ohms

inner
Windirg

900 okLms,

E573
(ve)

Test
Rea;lj .

Teat
Readj,

Test |

Readj,

Test
Read ja

Test

Readj,

Test
Read;) .

Teat
Readj.

Test
Readje
Test

Read j,

Test
Readj.

Tegt

Read je

Teat

Test
Readj.

S0&%

OPERATE

.0152 amm,
|0 148 alnpl

" 03Z amps

018 ampa
027 ampe
|009 M Pe

019 3mD,
016 ampe
027
021

ampe
AmPe

027
«C11

amp.
ampa

+010
«007

amPa
amPe

0029 ampe
«014 3amp.

-

" 0 32 amie
3MPe

DT amDe
<013 ampe

«007 ampe
0456 AN Da

025 ampa

-018 ! mp‘
014 ampe

/
A
CIRCUIT REQUIREIFNDS
. NON-OP ER ATE RELEASE
ELECTRICAL REQUIREUENTS '
Mest 20228 amp,
Readje 0342 amp,
foue 0 . [ Most  ,C02 amPe
L ; o Reasdje -CO05 amp,
Test 0005 ampe
Aeadje +OCL ampe
‘Test s « 0098 3.“’!p.
Readje #0100 amp,
Test «0075 amps
i Bﬁddéo «0C3 A Pe
£ Test (0008 amps
5 Read,’. .0015 IMPe
Test 0004 ampe
Read j, 30(?08 amPs
Test ;001 ampe
Resdj, 4002 ampe
Test <00 amp.
Readle 4011 amp,
mest »001 amp.
~Readjs <002 ampe
Test «029 amps,
SR 2% R‘a."‘.j. .0'\’)1 amp.
Test 0156 amMe
Realj, <003 amps
e i

D .

Y





