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: "EEHOD oF, OPERATIOV
Tor Autonatlc - Routlna Lect of F1191 Se¢ectors - Flnal Selector Test Prame =
ranel . Jachlne °w1tch1ng Syetem.A

TOVELOPIENT.
1. DURPOSE OF CIRCUIT

1.1 ' This circuit is designed to test automatically final selector cir-
-"- cuits in a full mechanieal office, The circuit is arranged to test
only adjacent groups ¢f final circuits on an incoming bank. rom one

+ to four groups of szlectors on the same bank ray be tested when the
" incoming elevator :is sent up. - When non—adgacent groups of final se-
lectors are to be tested, the incoming selector elevator is sent up as
mariy times as there are-groups to be tested. The cross commection of
~the (I) switch-together-with:the_associated~terminaﬁ strip determines
the number of times the elevator -is sent up tc complete the test on
fall 5roups in a frawm. . o o

2. WO T@G II
2.1 Thlo c1rcu1t is used when the voltage limit of the battery is from
24 to 25 volts andg from 48¢5 tc 50 volts. The values of the several
rgsistances inctroorsted.:in the circuit are such as to impose worse
-+ loop’ conﬁit;ons apon. the relays in the final selecto* circuit wunder
s C testo C - .

OPERATION

3. PRINC AT, TIQN e
mhe prlnclpa‘ functlons Q€ +h13 c1“cuit are as £011lows:

31 -To make a. ng*tlcular se’ectlon in the final multlple. thereby
using all the apparatus inccrporated in the selector circuit and
to return the final selector and sequence switch to normal, upon
thz succsssful conclusion of the test. Since the test will not
D*oceed in the.case of trouble in either the test circuit or the
final selector: sircuit under test, the successful test of the flnal
circuit iz used as'an'0.Ke signal to advanﬁe the teqt 1rcu1t to
the next final selectors
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This test circuit connects to local incoming selectors, (the
elevators of wnich are controlled by the test circult) to obtain ~
access to the various final sircuits to be ‘tested. When they are
not being used for %est purposes, the 1rcoming selectors are used .
in regular traffic. When used for test purposes, the incoming
selector sequence switches do not move out of position 1, the ~
glevators only being used. The movament of the slevator is con-
trolled by the test circuit, causing it to test the propsr group
of final selector circuits. . o

“he operauion of the 51ng1e key causes the eircuit to test
gutomatically all’ final selector circuits, even if they are not
arranged- in adjacent groups. The p&“t14ular xind of test that is
~made . ia aependent upon .the position of a sequence switch in the
test circuit. The test. clrcu;t proceeds to test from frame to
frame as. *equived.b The circuit is arranged to permit the eleva~
tor to pass. over ‘intermediate, overflow terminals and only be re-
tu,ned to normal when the flnal ovevflow terminal of a series of
groups has been reached. Should ths tbst cirecuit find husy a
particular incoming elevator, which it 'is t¢ use, it waits until
the elevator is restored to normal before proceeding with the
test. If a final selector eircuit is busy, the test cirguit holds

- - up the test for a reasonable length of time until the selector is

3.4

3.5

restorea:to no*malo

: The circuiu is. equ1pped w1th ‘an alarm which operates when in-
sufficient time is left after a selector circuit has been dis-
charged from routine service to complete a routine test upon a
final circuit. An alarm is also operated, in case trouble arisss
either in the test circuit or in the final selector circuite .

The circuit is equipped with registers which count the number.
of single tests as well ag the number of multiple tests, the
nurber repeat tests made whether on a sihgle test or multiple

- test basis, the nunber of bugy terminals skipped by means of (IFB)
:or (APB) keys and the nunmer of times trouble 1s found. .

4. ‘§T3£E KBY:

Ths operatlon of this key ctavt the autonatlc test which cont inues

wntil all final selsctors’ éircuits have been tested.- 'If othér keys

are

as determined by the keys operated. The release of the key &t any

operated, the operstion of this Rey starts the particular circuit

time, stops the test. L
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TIME MEASURE RELEASE XBY (TR}

" The operation of this key causes the circuit tc test the time mezsure

- release feature of a final cirsuit. When not operated, the test cireuit

skips”this test and proceeds to the final selector circuit.

:The release of . the (ST) key and:the operatlon of this key causes all
eaulpment to restore - fo no*ma1.~ ' : .

QQNTPOL ADVANCE LEY fCAl

Thls key ‘is operated when gither the te¢t~ sircuit fails to conplete a

‘cycle due to-a fault in itself or in the circuit under test. The opera-
“tion of this key, advances the control circuit, dbut the eircuit will no%
~‘continue to resume its operation until the key .is released. The key should
- not be restored until the control. switch reaches position 18 and when the

- final: circuit is to be made busy until the final has actually been made

EA X REP
The operation of the repeat key édusés the test circuit to repeat on

the final selector circuit under test until the key is released. A single
repeat test is'made by momentarily operating the key.

AQZUT IC £A§S-BV AJD MANUAL PASS-BY KEY. (APB} AND (iFB)

The operation ‘of the (APB) key causes the test circuit tc avtomatically
pass over the finil terminals, testing busy. The operation of the (MPB)
key steps the elevatér from a busy final terminal to the next terminal
which may or may not be busy. The test does not proceed until the k#r is
restored to normal. '

END OF CYCLE KEY {EC)

The opération‘of_this key at the end ¢ one completed cycls, causes
the test cirecuit to start another cycle of tests.

PARTICULAR CIRCUIT (T¢) KEY

The operation of this key in combination with othser keys numerated

' below, causes the apparatus to make a test upon & particuiar group or

grouns of final circuits. However, the actual test does not proceed until
the key is released.
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-MULTI-TEST KEY (M)

The operation of this key causes seven or eight different tests to be
made upon the final circuit. When normel, only one test is mede on each
final circuit. The one test made demands upon the positidn of the se-

. -quence switch: in the test elrcuit. -The switch is -set manually to.the yo-

sition of the desired test when the (mm) key is normal.

This circuit is provided with special keys whic., when operated,
cauges the circuit to make an automatic test on the particular group or
groups of final selecters; that is.any group or seriss of groups of final
selectors in any frame msy be chosen at will. The test circuit is pro-
vided with unites key (0.to 19 inclusive! and tens (T) key, ten to the par~
ticular (U).key depressed; twenty keys (TWA, TWB, TWC, etc.).each of which

‘controls a particular incoming selector.switch; group nunber (GN)'keys to

(0. to 3 .inclusive} to guide the incominz elevator to the particular group

to be tested; and overflow count {OC) keys, (O to 3 inclusive) to determine
the nurber of overflow terminals to be passed before the selector is re-
stored to normal. As mentioned under paragraph 12 the type of test made

on the final selector depends upon the position of the (R-3} switch in the
test circuit., - The following table shows thr position 0of this sequsnce
switch for any vartisvlar type of test, togetusr with the number in tne
final frame to which the final selector is driven. . -

Positlon of . Number to - . .- - ... Conditions
(R~3) secuence ~ whick is 77 7 imposed on
switch. o + - gdirected.. . - . _~line.
1 - S v 99 ?  _»3.Ind1vidua1 line idle.
3. S 99 . . ... Individual line busy.
5 - , - 299 . ... .PBX Line Idle. -
' ' (first of group)
7 97 Idle PBX Line
{last of group)
9 97 Hunt Busy PBX Line
- N . ... . .- (last .of group).
11 . . ..97... ... Hunt .ldle PBX Line
o (intermediate)
13 9% - .- ‘No tast feature
7 {individual line)

15 .. .99 o - .- Time Measure release

CONIECTING CIRCUITS -

Thig circuit functions with any standard locai ihcbming selactor cir-
cuit which in turn connects with a standard final selector circuit. Also
ES-261092.
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DESCRIFTION OF OPERATION

18.

OUTINE TEST

~ An automstlic test is st&rted upon all Pinal selector cireuits with
the operation of the (ST) key. The (ST) key operated, closes a circuit
from ground through the contacts of the key and upper contacts of the 0
cam associated with the connector switches to the (ST) relay, which oper-
ates. Should any connector he off noruﬁl, this circuit is open prevent-

‘' ing the operation of the (ST) relay. THe (ST) relay operated locks after
- the ¢peration of the (CON) relay to ground on the (ST) key. The (ST) key

'Operated, also closes a circuit from ground ovar the (STG] lead through

the contacts of the (ST) relay, (EC) key (TW) keys, I terminal and brush
(I-41) of the (I-A} switch, .reak contact of the (TRA) relay, to battery
through the break contact and windlnp of the 1-A selector magnet, ener~
gizing the megnet. Ground is 2lso conmected from the (ST) relay to the
(”) velav, which however, does not operate on ‘account of being shunted by
ground through brush {I-Al} of the (I~A) switch. The energized selector

megnet opens its operate circuit and release, stepping the brush of the
" {I~-A) switch to ‘terminal l. When this terminal is wired for s final

test, ground is not connected to it and the (T} relay operates through
+the battery through the (I-A) selector mavuet. The selector magnet does
not operate in series with the (T} relay on account of the high resist-

" ance. If terminal 1 of the (I-Al) switch ‘is not wired for a test, grovnd
1is connected to that terminal, cau51ng ‘the associated selector magnet to
--energize and step the brush ‘to & terminal to which no ground is connected.

 The operation of the (T) reldy connécts ground to the (CON) »elay -which

operates and locks to the. (ST) key"ln turn operating the (RW) reldy. The
operation of the (RN) relay closes a dircéuit ground from the break con~

tact of the (RF~-1) rslay make contact lof the (R¥)} relay, (EC) key, brush
' and terminal 1 ¢of the (I-As switch, drosb comnection of terminal strip

6, over lead 1, contact n* 2am-P of the last conmector switch in the
equipment of the circult, ‘¢am {B-14), to the (R-1A} maznet, advancing the
‘sw1tch to p031t10n 2 aﬁa (E) ope*ateq the (RN) relay (see paragraph 50).

when more than one’ 00nnector is required to test all the incoming cir-
cuits in an- exchange, each euuceedlng connector cannot be moved out of
normal until the precedlng ‘onié used is'restored to the normal yposition.

"For instance,; it -is- ase"uea that the ‘second- connector ‘shown in the
" schematic is the ‘la®t of ‘a series of‘comnector unita, comnector 1 can only

be moved out of position 1 or 10 after the last comnector is réstored to
position 1 or 10. The circult for restoring the last comnector or any
succeeding connector to the one required for the test, is from ‘ground
through the make contact of the (CON) relay, brush 6 and some terminal of
an (I) sw1tch ¢eross connecbion of ‘the a53001ated ‘terminal strip 6, con-

" tacte of caw ‘P of the last connectd* unlt usea to car (c) of the connector.
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ther to the “(R) magnet, advancing the connector unit to position 1 or 1i0.

3 If one of the commector units is not returned to normal, the circuit

ceases to functlon and an alarm operates as hereinafter dssoribed.

‘With the_lR-lA) switéh 1n-position 2, a circuit is closed through the

7400 ohm winding of thé 71 relay, contacts bf cam {K~2), and {R-1A), cross

connection of the terminal strip 5, terminal 1 and brush {I-A5), to bat-

: tery on the (T) relay, operating the Tl relay.. The operation of the Tl
 relay closeq a clrcu1t through cam C to the (B~2) magnet,; advancing the

sequence switch to position 2. - With the (R-14) and the (R-2) switches in
position 2, the incoming selector assigned for test purposes is tested hv

‘the autonatlc test circuit to find whether it is busy on routine service.
" As long as the 1nc0ming selector cirocuit 1is busy, the Tl relay is held

from battery on the contacts” of the (?) relay, through brush 5 and. ter-
minal 1 of the (I—A) switch, oross commection of terminal strip 5, lead
1, cams (R~-1la) and (K-Z), 900 ohm winding and make contact of the Tl-re-

"'lay to ground at the incoming selector circuit over the {TX=-1} leade When

the’ incoming selector circuit becomes idle and returned to normal, ground
is removed from-the (TK~1l) lead.- The (BIS) relay operates from battery

_on tha (T} relay over the {TY-1) lead to ground on the Y commtator brush

and segment to the incoming circuit. The operation of the (BIS) relay
réleases the Tl relay. .The funotion of the (BIS) relay is to hold the T1
relay operated through it9400 ohm winding in case ground is removed from
the (TE~1l) lead due to an unguarded interval in a local inceming selector
circuit after it has been released by the district and before the eleva~
tor is restored to'normal. - The releace ¢f the Tl relay under this condi-
tion, would cause the test selector to seize the selector before its re-
turn to norral, ¢ausing durrent to be applied to the (UP) magnet, by the
test circuit at the same time current is supplied to the (DOWN! megnet by
the “local selector circuit. - The operating circuit of the T1 relay through

. its 490 ohm winding is operated when the (B~2) switch advances out of po-

sition 1/1-1/2. The release of the Tl relay closes a circuit from ground
on cam F, break contact of the relay to the (TK~1l) lead, holding the in-

‘coming busy to other incoming busy selectors and also closes:-a cireuit

from ground through its break contact to cam (C-Z), advancing the (R~2)
‘switch to p031t10n B .

SETTING INCOMING CORTROL SWI”CH

With the (R-2) switch in position 3, grouwnd on cam (E-2) is comnected
through the meke contact of the {ST) key, break contact and winding of the
200-I selector magnet (IC), energizing the magnet. The operation of the
magnet opens its energizing magnet, causing it to release and step the
brush of the (IC} switch to terminal 1 or other odé-nurberei terminals,
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depending uron the cross commection of terminal strip 4.

With the. scheme of cross connegtion shown on the drawing and.with the

.brushes of the (I-A) switch “estln on te mlnal 1, g*oups 0'to 2 inclusive

in the first frame are te°ted. As determlned by the eross- nonnectlon of

- the {I~-A) switch and. termlnal strip 4, the (16) magne+ is shunted when its

brush-assembly rests on te*mlnal 1. Thig circuit is from’ emouqd uhroug.

- :the. contacts of the {r6) key ‘brush 4 shd terminal 1 of the (I*?) switch,

cross connectlon of terminal st*ip 4, over lead 4 to terminal 1 i1 of the
(1ch switch._ The position of the (IC) switch dstermines’the atimber of
overflow terminals,. the 1ncoming eleVator must pass oy before it-is re~

..stored to. normel. On the . qettlng Just made, the 1ncou1no elevator re-
‘turns to normal when the elevator ‘brushes’ have steppei tc the *oufth set

of overflow termlnals.

AISO with the (R—Z) switch 1n pOSlthn 3,7 a circult is closea from
cam (G-2) to the (2F) relay, which operates. The Operatlon of the (TF)
relay opens the operating path for the (TR) relay thereby holdlng ths tip
and ring open. The (R~2) switch is advanced to-position 4 £ rom. g; qu on

the break contact of the (o ) relay to cam (D~2).~

INCOMING BRUSH §§LECTIO

‘The incoming brush selectloﬁ is- dntermlned by he cross. counéctlon of
terminal strlp 2. With the scheme used in the drawing, and with ‘the

(1=4) switch resting on terminal 1, the {0) brush .of the ¢1rst incomin

slevator is selected. In position 4 of the: (R=2}. Smltch cireuit 1is
closed from ground on cam H2 through cam.{C-1i)-to the (R-lA} magnet
moving the switch to position 3. Im'pasition 3, comnector 1 is.comected
through the cuttings of its cams to the incoming elevator which.is held
busy to other hunt ing incoming selecétors by g*ourd through the. break son-
tact of the (PG} relay. ~Also in: posztlon 3, & circuit is closed from
ground through the break ‘contacttof ‘the (0"} reldy, contact of -sam (D)

on (R-z), over lezd (TU—l) ‘to battery through the (UP) megnet in:the

incoming’ selector clrcult. The - incoming &levator moves upward unde;
control of the (’P) magnet and ground is-eomected from the (A). commu~
tator brush and seqment over*lead (TAFI), contacts of cam-{N~-2}, brush 2
and terminal 1 of the- {I-A}" sw1tch, CroEes conlectlon with! terminal strip

2, lead (0), thru the back contact 0f the (c j. relay to the (0} relay
whlch operates. The (0) relav connects its winding in serles with the

winding of the {0°’) and (o ) relays, but: the\o } and (O ) relays do |
not operate as they are shunted at this time by ground.  Wheh the brush
of the 1ncom.ng elevator makes contach with an ingnlated segment of
‘the "A" commutator- ba*, ground is removsd .from one side of the A{0') and

,(02) countlng relays, allowing both to operate.. Tha (oz Y'cla.y 0perated,
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'f”holds the (O) ‘lead opei. The KON ) relay operated closec a circu;t o —
' through cam {C=2) tb the (R=2) magnet, advancing the. swltch fo posi- -

o ~tion 5. The operation ‘of the' (0'}) relay discommects growd from the.

23.'

{TU-1) lead, stOpping the {UP) drive of the 1ncom1ng aelnctors. - When

'_the (R—E) “gwitch - advances ‘out -of position. 42. the operating clﬂcult
. for the (02). (O' gné-(0) relays is opened at cam (R), el°a31ng the

_relays. When the (R=2) ‘switch advances out.of posztlon 4. the c1*-;

cuit over ‘the (TU)‘leéad i8 opened at cam (D-2). preventing the (UP)
. magnet in tbe 1ncoming seléctor circuit from operating to. ground on .

tHe break ‘contact éf ‘the (0') relay.  WitH.the (R-2) switch in posi-
tion 5, a circuit is closed from ground on cam. (¥F-2), over .the {Ti~1)
lead to battery through the (TRIP} magnet in the 1ncom1ng circuit,

fﬁenergizing tha nagnet. 5186 a circuit is closed- from ground on ths
~ break contact of ‘the" ( 3 relay to cam (B—E), adv¢nc1ng the {R-2)

.sw1tch to pos1t10n 6‘
I@COVIING GEOUP SHLEQD_IQ

With the (R-2) switch in position 6, a cirguit is closed from the
bres. contact of the (0')} relay, over the (TU=l}-lead, to battery

" through the -(UP). magnet. in the asspociated incoming eirecuit, moving'

the 'selector upward for group selectiod. As the district elevator is

moved upward under control of, the (UT ragnet ‘ntermittert ground
~fram the (B) .commtator brush and segmﬁnt in the circuit is connecied
.over ‘the (TB—l) lead through the contacts: of cams (0}, {L-14) and {I-2)
- through the. (PC) key, brush 3 and terminal ‘1 of ‘the-(I-4) switch,

erass connection of. termlnal strip 3, over: ‘Tead {0): to -the (0) relay,

.operating the. relay., The. (0) relay’ cpe*atea, conneetq its winding in
‘geries with the windings of the (O0'} and (062} reidys which operate in
" parallel- when the (B) ‘brush of the incoming elevator makes .contact -

‘with an insulated segment of the commutator, removxng ground from one

~gide of the (0') and. (02) *elays. ‘The - (o) and {02) relays operated,
- {2) open the. c1rcuit through the” (UP) magnet ol the incoming selector
~elreuit, stopping the. upward. movement of ths’ 8élector, and (b) ad~

. vancas the- (R—Z, switch to’ position 7. "As the switchadvamces the

- {R=2) sw1tch to p051tlon 6, the bperatlng gircuit for. the {0}, (0"}

and (O ). relays is opened at cam (I). r816351ng the relays..

W%en the {R- switch advances Out of poéitlov Gy the 0perating

"ci*cuit for .the: (mFL relay is ppaned at cam (G-Z ‘relezsing the relay

1f the final selector is idle. If the final seleétor cireuit is: ‘busy,the ~—-
(TF) relay 1is held operated from battery on the (I-2) cam in position
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62/7, through its 800 ohm winding, the (MFB) and (APB) keys, contacts o
the (TF) relay, contacts of the (CA} key, break contacts of the {TKR) and

{NT) relays, (TS~1) lead to ground on the sleeve terminal of the busy

final selector circuit. If the final circuit is idle or becomes idle,

the holding circuit of the (PF) relay is. opened,. releasing the relay.

The release of the (TR} relay- Operates the (TR) relay from ground on the

_-{8T) key, through the break contact of the {2z0) relay, brush 6 and ter-
‘minal 1 of the (IC) switeh, through the contacts of the (T ) relay, %o

the winding of the {TR) relay. The operation of the (TR) relay connects
the (TT-1).and (TR-1) leads through its make contacts to. the sender por-
tion of the test circuit, and also closes a circuit for advancing the (R-4)
switch to position 2. The operation of the (TR) relay also closes a cir-
cuit from ground in the final over the {TR-1) lead, .cams .{I-4).and (L-4) to
the (YT) relay, which operates. The (YT} relay operated, closes” thé tip

"~ side of the test circuit ‘allowing the test to proceed. The final circuit

24

26,
~ through the "A" commtator; brush-and segment over the (IT-1), short-

_" 'En\m BRUSH SELT‘CT 10\T

is held busy to .other hunting 1ncom1ng selectors by ground in position 7 on
cam (E-Z) to the (Ts-l) 1nad.. L . S .

"In position- 2 of the (Erzl swltch, the nartlcular final brush which is

-designated to test the: final multiple for .an auxallary test . llne, is se~
‘lested. The (STP) relay operates from battery through the wind} ng of the
(L) relay in the final circuit owver the- (TT-l) lead, contaﬂts of the (TR}
-and’ (YT) relays, camn (Y~4} ang.. (BO') relavs. - . .

" As- the fma.l elevator moves: prard, inte; rrittent grouno. is connected

: eirouiting the  (STP) relay; thug releasing and permitting its re—operation

“im$il the proper. group: has been selected.. For test purposes. brush. 4 and

group 4 will probably he assigned, requiring 5 and 10 pulsee respeotively
to satisfy the sender portion of the test circuit. With the (R~2) switch
in position 2, & circuit is closed from ground cn Oam‘(R~4), make. contact
of the (STP) relay, contacts of cam (S5-4) and ({-4) to the winding of
count ing relay 4, operating the relay.. The ope*at;OA of cownting relay

-4 connects 1ts winding.in series with counting relay 4 which operatsy
" when' the. (A) commutator brush of the final selector makes contact with a

grounded ‘segment: af the (A} commtator. When this occurg; the (STP) re-
1ay released, removing frcm-one’ gide of the qountlng zelay 4, allowing it

" “to operate and loek through the make contact of. counting relay 4 to .ground.
‘The operation:of ‘the counting relay 4 transfers the pulsing circuit to

the counting relay ‘3 through the make contact of count ing relav 4', The

" next pulse: transmitted by the. (4A) commtator, brush and segrent, operates
" counting’ relay 3! which locks to ground in 8 sim11ar manner. The two

sets of “céunting velagys operate and. lock on-the third and fourt h .nulses
respectively. When the (STP) relay weleases on the fifth pulse, both the
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(FO') and’ (BO’) operete in parallel and ia series wath the- (BO) relay and.
" Toek through the maké contact of ‘¥HE (50} relay. ' The operation of -the
- (B0} relay. opens the fun&amental circuit, stopplng the Hpward moveent
“of the final selector. The operatlon of the \ FO') relay closes a circuit
"7 for-advancing the (R—4) ‘Switch' to position 3L in position 3, all ‘the
77 eouttting relays release. The release of the (FO') relay advances the (R~4)
‘ﬂ;‘SW1tch tc Dos1t10n 4. -

A . . P Y “ '-L' . {
t .- B A R P i

_ : In 9031t10n 4, -tens group 9 is’ selected in & Simllar operation $o final
“brush’selsction. With the {RB-4) switch in' pos;tlon 4, a circuilt is:iclosed
from ground on cam (S~4) through the contacts of the (STP] reldy and cams
{R=4) and (Q=4), break contact of counting relay 9' to the winding of
counting relay O operating the relay. When the first .pulse. is’ transmitbted
by the (B} commu tator, brush and segment of the final selection circuit,
~ counting relay 9t operates -@nd transfers ‘the pulslng cireuit through the
'winding of counting relay 8e: With-eacéh’ suceessive pulse. 2 pair ‘of -count=
. ing relays are locked. Vhen the (STP}’ releases on ‘ths tenth pulse, both
* the (FO') ‘and (BO'} relays operate in parallel and in stries’ with the
(SO} relay and lock to ground through the maks ‘confact of the (SO) ‘relay.
~The operatlon of the (BO') relay opens the fundamental circuit, thus
"stopping the' upward movement of the 'findl ‘selector. The operation of tle
. i(FO’) relay advances “the' (R4}’ swrtch to position By the switch' ad-
"‘vanees out of pOSition 4211 the countlng'relays ‘and- the {Po*) and (B0')
~ relays release.l The release of ‘the (?O') relay advances the'sﬁdtch“to
- ;gposition 6e Do S

27;'[ LYAL UN TS ELP TION R
. : .. B SRR ,
. The final selector mekes units selection in a ‘mannér ‘similar to
final tens sel ection ‘while the test ciréuit waits in nositlon 6 -0f the
(R~4] switchs Whén unzts selectzon 7 or 9, dependlhg'upon the position
of the (R~3) switch is made, the (FO') and- {(S0*} relays operate, advancing
the (R~-4) switch to posi+1on 7. AsVthé switch advancés out of position
6, the incoming relays release. “The release of ‘the "(F@'} relay advances
 the (R-4) switch to posit1on ‘8.  The switch is moved to position 9 by
ground on the (A} cam, as explalned under MGeneral’ Destription". The
type ‘of test {1 to 8} ‘made ‘upén ‘the - ‘f£inal Selector ‘cireuit depends upon
the position of the (R—S) sequencé switch 'if the (MP) key:1s not operated. e
“When the (MT) key is opeérated, -these tésts are made automatlcally one -
after another upon a findl ‘seleétors -’ » :
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MULTI-TEST OF FINAL SELECTOR CIRCUIT

- The operation of the (MT) key closes a-circuit, advanclng the R3 switch
fron pOSltlon 1 upon the compleulon of the flrst test. :

TE6T 1s _ INDIVIDUAL LIJE IQL

Wlth tne (R—B) oWltCﬂ in- p031t10n 1 and the (R—4) SWltch in p051t10n
9, the bruwhes of tne f1nal seloctor are restlng on the tpnninals of -
11ne 98. : : :

Note. i The termlnals of the three test l:nes are represented in the
time measure portlon of the tesb cvrcuit.

W1th the brusheq -of: the f1na1 selpctor restmO on the termlnals of
the .teat line, a.circuit is.closed from battery through the winding of
the (TKR) relay through the contacts: of cam (0-4),. {H-3), (1I-4), (TR)

. relay, over the (TR-1) lead, brush and test termlnal of:the final selec-

tor, cams (J-2), {V-4), compensating resistance, winding of the {SUB) re-
lay, cam (I-3), {T) terminel and brush in the final selector (TT-1) lead,
contacts of the (TR} relay, (YT| relay, cams (E-4)-and (Fz4) to ground,
operating the (TKR] relay. ‘A circuit:.is:elso.closed when the brushes of
the final -selector rest on the terminals of. the test line-from battery
in the finalselector eircuit over the (S) lead, contacts of cam {K-3),

winding of the (SLV) relay to.ground operating the (SLV) relay, which
.in turn operates the (SL~1) relaye« -The (TKR} relay operated, .locks

through its make!contact and make contact of:the (SL-1) relay to ground
on (F-4) cam, The operation of .the (TKR) relay opens the circuit over the
(T5-1) lead, releasing the (TX) relay in the final selector circuit and
advancing the selector to the next position. When the final selector
circuit has advanced out of its talking position, the (3UB) operates in

.. series with-the (L) relay in the final cireuit over %he ringside 6f the
+ -~ final and test cirecuit, to ground on .the tip side of the final eircuits.
..'The: operation of the {SUB} relay in.turn operates the (MT) relay. which

advances . the .(R-4) switch to position 10.. With the {R-4) switeh in. .
position 10, the (MT) relsy:releases. Thé .release of the (MT) relay
closes -a circuit from ground qn cam (E-3); :throush the break contact of
the relay to .the (R-4) magnet, advancing the-switch to position 11.
With the switch in.position 11, the (MT} relesy reoperates over the same
gircuit as it previously operated; advancing the switeh to position 12.
in, position 12, the (MT} relay is releaged, advancing the (R-4) switch

.to position 13. -As the switch leaves position 12, thHe operating cir-

cuit for the (SUB) relay is opened at ‘cam (V<4}, releasing the {SUB). re~
lay. The (L) relay in the. final circuit:shouldé release through the re-

. lease wvalue which :is.connected to the ring side of the final cireuit,
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EST 2 INDIVIDUAL LIQE BUSY

~allowing the sequence switch and elevator in-the. final selector to.re-

store to normal. . In.position 13, the (MT) relay reoperates to ground
on cam (G-4), advanc1ng the (R- 4) switch to position 14. When the
switch enters position 13, the {SUB) relay is again connected across .
the tip and ring sides of the final circuit to ascértain whether the"

o Yine relay in the final circuit has released. If the line relay in

the final circuit has. released through its release value, the (SUB).
relay does not recoperate and a circuit is closed to ground from cam
(E-3), through contact of the (MT) relay, contacts of cam (U-4), (SUB)

-and (TMR) relsys, cam (C-4), advancing the (R-4). switch to position .

15. 1In position 15, the (MT)} relay reoperates to ground on cam G4,
advancing the switch to position 16. If the line relay in an incoming
circuit or final circuit should .not release. through its release value,

- the  (SUB) relay.reoperates :in position 14 of .the (R~4) sw1tch, prevent—

ing the sequence switch from.advancing out of positlon 15, The circuit

“remains in this position, unt11 the operatlon of . the time alarm as here-
“1naftez descrlbed.,, : o .

Toh

, In p051t10n 16 of the (R— ) switch. a c1rcu1t 1s closed from ground
on cam (E-4), through the contacts. of the (C4) and (MT) keys to .cam {3)
on (R-3), advancing the (R-3) switch to position 2. In posxtion 2,. of the
(R-3) switch,. a~circuit is,closed from ground on cam (C-3) .through .cam

(B-4), advancing the {R-4) switch to position 17. :The - (R-4) switeh ad-

vances to positien 1 from ground on the {ST). keyé In position 1 of the
(R-4) switch, -aicircuit is-glesed from groind en cam. (F-4), to (B-s) 26~
vancing the . (P—3) sthch to. poaltlon 5.; . . L

o

Wlth the (R—E) sw1tch in posit1on 3 the flnal selector is, redlrected

. to line 99 and.the conditicn imposed on the sleeve .0f - the. llne -is -changed

to - battery through:220 ohms and. thru the 675% (SLV).relay te. ground._ The
(R-4) switch is advanced t¢ position:9 as prev1ously descrlbed. -This
circuit is provided with;a resistance through cams. (6-3) .and. (K~-3],. (s)
terminal- and brush: of -the final. elevator, causing the PBX.and busy. test
relays in the final te: operate, -starting the sequence of: events. in the
final chcult. which, advances the: sFquence switeh to. its. busy bacx posi-
tion. - In this position,: 1ntermitt nt grou: d is. connected over the .ring
side of, the.fimal, {TR-1) lead, (TR) relay, cam (I 4), cam (H-3), ta.
battery throughr the winding of the. (BB) relay whlch cperates. and réleases
in unison. The (BB), relay operated closes & circuit- through its nake

~contact. {J, F and.G) resistances, break contact of the (BO'} relay to

ground through the. winding. of . the (STP) relay which. follows the. operation
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of the (B3) relay. The operation of .the (STP) relay closes a cir-
cuit through the break contact of count1ng relay 1' to ‘the winding
of ‘counting relay.l, which operates. and connects its winding in

.series. with:the wlnding of counting. relay 1.° When thé (BB relay

releases in- turn releasing the (STP| relay, the 1! COunt1ng ‘relay
operates in series with countlng relay 1 and 1ocks through ‘the’
contacts of -the latter relay, transferring a pulsing cireuit to the
(S0): relay. - Upon the next. operation of the, (BB) relay, the (STP}
relay reoperates, in turn operating the (so) relay. Upon the re-
lease of the (ETP) relay, the (FO') and (BO') relays are connected

in parallel and operate.in series with the {80) relay. The operation
of the (BO') relay opens the 1éad from the' (BB} relay, through the
{STP) relay, preventing its operation. = The operation of the (FO')} re-
lay closes a circuit through cam B, sdvancing the -(R-4) switch-to

.-position 10. . As the switch advances out of position ©, the energizing
- ¢circuit tnrough the W1nd1ng of the (BB) relay is opened at cam (1)
_and the counting relays release. In p051t1on 10, ground on cam (C-3),

through cam {J-4), operates the (BB-1] relay wnlcp locks' to ground on
cam (G-4). The operation of the (BB-l) relay, closes circuits (a)
from ground on cam (G-4) to battery through the W1nd1ng of the {MKR)
relay, which operates, thereby releasing the final ¢ircuit, restoring
it to normal, and (B) from ground through the make contact of the
(BB-1) relay to the (R-4) maguet, adyancing the switch to position 16.
In position 16, ground from cam (E-4}," through’ the " contacts of the

. (CA) and (MT) keys, cam {(B-3}, to the. (R—&) magnet, advances the switch

to position 4. In. position 4, a circuit is cIosed from ground on cam

- {C=-3) to cam (B-4),. advanc1ng the (R-4) magnet to p051t10n 17, The

switch is advanced to pQS1t10n 1 by ground on the make contact of the
{ST) key.. With. the (R-4) switch in p051tion 1, the (R—B) switch is ad-

- vanced to p081t10n 5, by, gronnd on Gam’ (S~4). ,

TEST 3, PBX LINE IDLE {FIRST OF GROUP)

With the (R-3) switch in position 5, the final is dirécted to line

99, test 1.1s renpated except that the.condition imposed upon the sleeve

.~ is.such it reprasents and idle cond;tlon for the first. 11ne of a PBX

: groups... The sleeve term1nal of the. final is now. grounded through the

100 ohm. windlng of the (SLV) relay, instead of through’ 1ts wind1n s in
series, and the relay therefore operates, throuyh its 100 onm wwndlng.
The {R-4) switch. is. restored to. normal. in the same manner as descrlbed

- 4n test. l. At the successful conclus1on of, thls test the (R-3) seguence

switch advances to- p031t10n 7. in the same manner as 1t 1s advanced to

.. position 3.
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TEST 4. HUNT IDLE PBX LINE fLASm OF GROUP)

Wlth the (R-3) switch in p051tlon 7, the flnal ‘selector is sent
up at-line 97 where ‘it finds ‘3,400 ohms Gommected to the (S) terminal.
The busy test relay in ‘the f1nal circuit operates, but the PBX relay
does not- operate, owing to the ‘high sleeve resistance and tbe final
seléctor goes trunk hunting. The final selector passes by term1na1
98 and reaches terminal 99 which represénts and idle trunk to a PBX’
station. From tn1s point, the test proceeds as explained under test

‘1« If thé test on a final is succeSSful the " (R-3) sw1tch advances
to’ positlon 9 and the (R—4) sw1tch to po<1t10n 1.

TEST 5. HUNT BUSY PBX LINE (LAST OF GROUPI

In p031t10n 9, ‘the fxnal is redirected to line ‘97, the sleeve con-

--dition of the 1ine, cau51ng the busy test relay in the f£inal circult to

operate. ‘When -the elevator: reaches ‘1ine 99, it still finds condition
on-the sleeve, operating the PBX relay in the- final, advancing the final
to its busy p051tion.‘ From this p01nt the test circult functions s
described :for test 2« 'If the” test is successful ‘the (R-3) sthcb

advances to pOS1t10n 11 and tne (R—4) SWItCh to pdsztlon 1._

TEST 6. HUNT IDLE PBK LINE (IVTERMEDIATE)

In p051tien 11 of the (R—5) sw1tch ‘theé’ flnal seledtor 1s redirected
to 1line 97, ‘the condltlon of whlch 1epresents 8 busv PBX trunk. The

“selector contizues to move upward until ‘terminels 99 are. xeached, ‘which
' represents an idle PBX ‘trunk, intermediate in the’ group.' The test then

proceeds as described for test'l.’ Upon 'the successful conclusioh of

this test, the (R-3) switch advances to pos1t1on 15 and the {BR-4) switch.
to p051tion 1. PR

TEST 7. NO TEST FEATUHE

In position 13 of the (R-s) switch. the fxnal ‘selector is Iedlrected
to'iline 29 -and battery is connected to ‘the test" terminal through a low

. resistance (220 ohms) cam (G-3) ‘and contacts of ‘cam’ (K3} }4 causing the
.sender portion ‘of the circu1t t¢ function znd “the' 1ine " to test busy.

- The final, however, ddes not restire to normal when the (R-4) - switch is

- advencing from pos1t10n 6 ‘to 8, and” battery is connected tarouqh 200 ohms

resistance: and comtacts of cam (L~3) and (I-4), &nd contéct of the (TR
relay, to the ring side of the final, operating the busy test relay in the
final., The operation of this relay prior to making the busy test, advances -
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“the f1na1 selector SW1tch td 'its lalng posltion. In position 13 of
the. iR— ) switeh, the holdlng C1rou1t for the (Y?) relay. is transferred
~ from the contacts of cam (L) to ground of cam (D). The (¥~%) switch
“does not remain_ln posxt1on 8 but 1s carrled to pos1tlon 9 by ground o1
cam (A). .

‘With the (1) switch in posltlon 9, the (NT) réléy'operates over

(NT) relay clcses a c¢ircuit through cem (D=4}, advancing the (R-4)

‘Sequence switch to positién-16. In position- 16, ground from cam (E-4)

through the contacts of the (CA).and (REP) keys to.the cam (B—sl, ad-
vances the {R-3) switch. to.position 14.  The. {R=3) switch remains in

 _pos1t1on 14, until the (R~4} switch is:returned to normal, if the (TMR)

key-is: operated. ¥hen the.(TMR)  key is not operated, the same ground

“from cam {E-4} to the break contact of the {TMR} key to cam {B~3)

advances the -(R-3) switch:to position 16, the (A) cam carrying it to

" position 18. - In position:18, ground is connected from cam {D-3)
‘through the contacts .of.the (M?) key, (REP) relay, to the (CT) register,

operating the (CT) registers- The (CT): register operated, comects
ground through its make contact to the (P) winding of the (BOF) relay,
which operates... The (BOF) relay operated, in.turn operates the (RS-3) .

 relay.The (RS-3) relay operated, conmects ground through its make

contact and:cam. \L—4) to the (R-4}. SW1tch, advancing it to p051tion 17.

-The switch 'is carried to position 1 by.ground on. the (5T) key. With
~the switch in posxtion 1, ground is: cannected from cam (F=4) to thé
- magnet (R-3), advancing the switch to pos1tian 1. The operation’ of the

(RS-3) relay.causeg a. seqpence of operatlons whlch are explalned in

TEST 8, TIME MEASURE RELEASE

When it is desired to incorporate the ‘time‘mezsure test in & Wmlti-test

- of.a final selector, the (.IR) key .is operated, which closes a circuit

from. ground -on cam (E-u),,ln pos1t10n 14, through the contacts of the key,

-to cam (B-4), .advancing thg.(H-4). switch to position 17 from which point it

is restored to normal by ground on the (ST) Key. The opera*lon of the

(TMR) key prevents the (R—i) magnet from moving out of pQS1t1on 14 by
. .ground on cam (E~4). With [the (R-4) ‘switch in position 1; ground on cam

(F-4) advances the (R 3)'magnet to position 15. In p051t10n 15 6f the

',_(R-S) switch, . the test 01rcu1t= dlrect tHe flnal SGLCC oY -to- the llne 9¢

.. and bridge the {SUB) relay across the tlg and ring cf the line in‘a
. 8imilar manner to tzest 1. |When the '(R-4

“(TKR) and (SUB) relays are|operated, closing a oircuit’ from:ground on

SW1tch reaches positien e, the

the (TKR) relay through the (MT)} and (SUB) relays, :to Dattery on’ cam
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{7-4), operating the (MTP) relay. The (MT) relay performs no function
at this time, A circuit is closed in position 15 of the (R-3} switch

. from canm (E<3) to thé make contact of ths’ (SUB) relay to cam.{C-4) -

' advancing ‘the” (R—4) ‘switch to position 10, “The (R-4) switch remains

in pOblthh 10 and the (SUB) ‘relay is bridged across the tip and ring
$1de of ‘the final selector until the time measure reléasd apparatus’.
has functioned, releasing the final selector. If the (L) relay in .the

Linal gelector releases before the second interruption of the time

u;'measure relcase 1nterrupter, the (SUB) rolay ‘reléases in turn closing
".a circuit tnrough the (TMR) relay to ground over the tip side of the

‘test line.; The {TMR) relay locks through 'its ‘make centact to ground
; on cam (E—4) and prevents the test circuit from restoring to normal.
;If the test is successful, the (R-4) 59quence switch moves to position

16 when the final selector (TK) relay has operated a second timé to re-

cqturn'rt to normel, ‘after. releasing the (SUB) relay-and the (SLV) relay
‘in.the. testing c*rcult., ‘The release of these relays closes a circuit
from'ground on cam {E~3) to cam (D-4), advancing ‘the (R~4) magnet to

position 16. With the (R-4) switch in’ Pposition 16,  grouhd from cam
(E=4) to. cam.(B—B) advances the (R-3) switch to position 16, the 4 cam

- carrying it .to 9051t10n 18. In position’ 18 the. operatlon of the cir-

cuit is the same as described in paragraph 37. .

The oneration of the (RS-S) relay closes a clrcuit througn cam
(1~4), to cam (B-4), . -advancing the (2—4) sw1tch to position 17, from

- -which point.it advances to position 1 from ground ¢n the (ST) key.

With the (R-4) switch in position 1, the (R-3) sw*tch is restored to
normal. When the (R—3) switch leaves position 18%; the register re-

» ., leases. and records a completod test.. The operation of the {RS-3) re-

40.

lay closes a clrouit through, the, (TF) rglay from ground on. cam 32,
operating the (TF) relay, preparatory to advanclng the' incoming ele-
vator.

G T T ON FINAL CIRCUI

When the (HT} key 1s not operated the tyne of test made on a fi-

-pal circuit depends:on the position of the (R-3) switch which may be
“-.sot mamually for any tests. The test circuit functions for any par-

ticular type of test the same as described for that type of test

Cnumber under  "Multi-test of final circuit! until position 16.0f the

(R-4) 'switch is reached. .In position 16, the {CT) register operates
through the contacts of the,(REP)-relay, break contacts of -the (MT).

- and -(CA) keys to ground on cam {E-4). The {CT) regigter operated, in

turn operates the (RS-3) relay. The (RS-3) relay in turn advances the
(P-4) switeh to pObition 17 and then ground on the (ST) key advances

' 1t to p051tion L. =
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AQVAECING-iNtOMIEG SELECTOR

In order to test the next final selector in the 1ncom1no fr%me,
the incomlng ‘elevator must Step- up one terminal.  With the (R-4) switch

in po=1t10n 1, 4 circuit is closed from ground tihrough the make contact
~of the (RS-3) relay, cam (I~4), break contact of the (RS-1) relay,

through winding of the (CC) relay, winding of the (RS) relay operating

‘the (RS) relay and (CC) relays in series. The {RS) relay operated, in
turn operates the (Rs-l) ‘relay. The operation of the (RS} and {RS-1)
_ relays, closes a circuwit from ground through their make contacts to

battery through the (UP) magnet in the incoming circuit, causinmg the
elevator to move upmard. As the incoming elevator moves upward, ground
is supplied through the "C" commutator brush, and segment over the
(TCc-1) lead, through the mske contacts of the (RS} relay, to hattery
through the winding of ‘the (RS) rslay, waich siunts the (CC) relay
causing it to releass. The (CC) relay releasing, opens the locking
circuit for the {RS) and (CC) relays. RN S : :

‘When the g commtator brush moves to an 1nsu1ated s;gmhnt of the
ng" commmutator, ground is removed from the (TC-1)-lead, releasing the
(RS) relay, thus stopping the upward movement of the incoming selector.
The (RS-1) relay does not release, being- locked through the contacts of
cam (L-4) to the armature of the’ (RS—B) relay. ' The release of the {78)

nrelay connects ground to the windlng of the (R5-4) relay which oper-
ates. The operation of the (RS-4) relay opvens the locking circuit of

the (RS-3) relay which releases. The release of the (RS+3) relay in

turn releases the (RS-1) relay. The relcase of the {BS-3) relay opens
the circuit through the 1,000 winding of- the {TF) relay, but the relay
does not release if the final is busy. ' 'If the final is busy, ground is
supplied over the (TS-1) lead to battery through the 800 ohm winding of
the (TF} relay. The function of the .(TF). relay.ls déscribed under par-

. agraph 23. The routine test of the second final trunk is exactly like
~ the first trumk in the oroun, if the position of the (MT) key is un-

changed. Upon the completion of the single or of & multi-test, the in-
coming elevator advances to the next trunk in ths group. This procedure
is repeated until the overflow termlnals of the first vroup are reached

by the incoming elevator.‘

OVERFLOW_PASS-E

As it is necessary to test ths final trunk in the remaimnc Droup of
the incoming frame, the 1neomino elsvator must ‘pass over the . overflow

_.tarmlnal to” the first trunk inh the next group. - With the incoming ele-
vator brusnes resting on the overflow terminal, a.circuit is ¢losed from

ground thrOugh the (2} commtator segment and” brush over the (TA-1)

l:lead “brush’ & and terminal 1 of the [iC) switoh, outer contacts of cam

(P~2) to the (2ZC) relay which operates. The operation of the (Z3) relay
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closes a circult from grouad on the interrupter, tiarough contacts, of
the (B0F), (PB-1), and (2ZC) relays, terminal 1 brush 3 of (10) switch,
.cam (0} break contact and the winding:pf. the:(IC) selector switch mag-
" net to battery, operating the magnet; which moves.the brush.assembly of
" the- (IC) switch to terminal 2, Witk the-(IC} brush assembly on ter-
min&l 2, the operating circuit for the.{2C). relay is opened, releasing
- "theé (2C) relay. The (BOF).relay.opérateﬁafrom;ground'through the con-
.tacts of ¢am {L), brush 1l.and terminal 2.ofithe (IC) switch, to the (>
winding of .the (BOF) relay. .The"{BOR]. 1ﬂ1ay operated, in turn operates
"the {RS-3) relay. The. operation of the:{RS=&} relay in Iurp‘qurates
thee{ RS) and {6¢) relays in series.” .The (RS) relay operated, in turn
operates the (RS-1) relay. The operation of the.(RS) and (RS-1) relays
connects ground to the (UP) magnet in the incoming selector.circuit,
~moving the’ incoming elevator to the. first terminal of the next group in
the same manner as the ‘elevator was moved one terminal to another ter-
minal in the same group. Upon the relesse of the (RS) relay &s pre-
viously described, the (RS-4) relay oﬁbrﬁtes,-c&bﬁing.a eircuit through
its meke contact from ground through brush Z of the {IC) switch to (IC}
, ssléctor magnet, moving the brush absembly of tne (IC) switeh %o the :
- next odo. termlnal. ' : . RN .

44, +  All the trunkb in tne saoond group are tasted 1n the same manner
- ‘ag the first trunk in the first group and when the- incoming elsvator

" is moved to the first téerminal of the ‘third group-.in the same wanner
‘as is jusﬁ-descriﬁed.~ At this point, the (IC). bdbrush assembly is rest-
ing ‘on terminal ‘5. ' This procedure is:répsated until all . the trunks in
the first to fourth 'groups have been tested. The bhrushes of the in-

- coming elevator are theu rgsting upon the overfilow termingls of group
4 énd-the (1C) dbrush assembly ib rest1ng~on term1nal 71

45. ;NCOMING ELEVATOR BEIUEEEQ TO NO;MAL'

. With the (IC) letGh on’ termlnal 7 the (ac) ralay operates from
”ground on the (Z) commutator segment. over .the (Ta~1l) lead and advances
the (‘IC) brusi to terminal 8. .With the (1€} switch.on terminal 8, the
" (2C) relay is released, and ground fram the {I-2) -cam through brush 1
and terminal 8 of the (IC) switch to battery through the (R-2} magnet,
advances the (RB-2) switch to position 8. 1In position B, a circuit is
closed from ground on cam (F-2) over the (TD-1) lead, t¢ the DOWN mag-~
net in the final selector circuit, snergizing the magnet and restoring
the incoming elevator to normal... When the incoming elevaton.reaches
the bottom of the frame, & clircuit:is cglosed from ground .through the
{Y) commtator brush and segment, .over the (TY¥-1} lead; cam .(3-2} to
- tne-(R~-2) magnet, advancing the switch to. position 9.. When the (R-2)
‘switch is passing through position 82'to°9, a circuit is. closed from
ground - through the contacts of the :(ST) key, cam {S-2), dbreak cqontact
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of..the {TRA) relay, to the (I-A) selector magnet, which operates and
releases, moving the {I-4) switch to the next terminal. With the

}(R-Z) switch in position 9, a circuit is closed from ground on the

{1~2) cam," brush 1 and terminal 8 of the (IC) switch to the (R-2) mag-
net, advanc1ng the switch to position 10 {normal). Also in positior 9
a circuit is closed from ground on the contacts of cam {G-2), terminal
8 and brush 3 of the (IC) switeh, to the {10) belectOr mgnet, advanc-
ing the switch to terminal 9, where the circuit through 200~L (IC) se-

“,,legtor magnet, is reestablibned through terminal 9 and brush 3 of the

LJ(IC)'bw1tch; stopping -the switch to terminal 12 or normel., "With the
{R-2) switch in position 10, a cirguit is closed from ground through

the contacts of cam (G-2); to.the (R-4) magnet, prcviding addzuional

”.maanb for Testoring the (B~4) switch to normal.

&7,

| If ‘the terminal upon whzch the erbh assembly of the (I-A)-switch
rests is W1red for a test, the circuit functions as dsscribed for the

first terminal of the {I- A) switch until all the groups as determined

by the cross scheme for this terminal have been tested, wheresupon the
(I-A) magnet is again energized, moving the brush assembly of the
switch to the next ‘terminal. When all the final circuits available to

. .the first incoming elevator have been tested, the (R-IA) switch ad-
‘'vandes from position 3 to position 4, in which _position a second "in-

coming elevator isg tested to determ1ne whether 1t is being used in
regular serv1ce. S

SELECTION OF ND_INCOMING ELEVATOR

‘Assuming that the second incoming elevator must be used when the

" brusli assembly of the (I-A) switch rests on terminal 6, a circuit is

closed from ground through the contacts of the {EN) and (RN-1) relay,
(£C) key, brush’'6 and terminals 6 of the (I-A) s$witch, cross connec-

‘tion of terminsl strip-6, contacts of cam (B) on (R-IA) to the (R-IA)

magnat, advaneing the letCh tg position 4. _4s the switch enters po-

'sition 3, the (PG) rélay. operateb in a circuit from ground on ¢am

(A-IA) tnrough cam (S-I4) to baxtery.' The opg¢ration of the (PG) relay

Z'removes ground from the. (TK-1);lead, tnereby permitting the intermedi-
ate use of the associated incoming elevator when necessary in regular

traffice. In position .4, the second incoming eleyator selector circuit
is tested in the same manner similar to the first incoming selector

_eircuit for a busy condition, except that lead (TK-2) is usad instead
~of (TK-l). -When the incoming elevator circuit becomes 1d1e, the (R-1)
" switch advances to position 5. -From this poxnt the test circuit func-

tions ‘&s described with the (Rr1A) bWitGh in position 3. When all the
groups of the final iseldctor circuit ava11abls to the second incoming
elevator havs been’ tested, the (R-1A}. SW1tch advances to pObltion 6
where it tests a third incoming sel°ctor circuit for a buby condition,
using the (TK~3) lead. Assuming that the third elevator must not be
used when the (I-A)} switch rests on terminal 10, a eircuit is closed
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"thhe third incomihg'elevator. prooceeds in the same menner zs described
,,for the firbt 1ncommo ‘elsvater.. If all f;nal belector circuits have

inot been” tested with the use of tnree incom1ng °levatorb, four or

“f"rom ground through the contact of the. (RN) and {RV-1) relays, (EC)

key, brush 6 and términal 10 of the (I-4) switch, crdss comnsction of

~  terminal btrlp 6, to the (R-14) maonet advancing the switch to posi-

be1tlon Ee Tne bw1mch is advanced to ﬁOSltlon 7 and connected with N
. .. the tnlld 1ncom1no ‘elevator. in -the bame wBnner ab was connﬂcted to,
fﬂfthe flrbt incomlng elevator.: S ~

Th° tabt for taé ;1nal belec+or trunks 1n tbe orouob avalleble to n

more incoming elévatdrs must be used,  thus nécessitating the addition
of a comnector for every ons to three a ditional 1ncomang selectors
required. Assuming that the fourth incoming elevator is required when

; "tne brusi assembly of -the (I-A) switch rests on terminal 15, a circuit
. is glosed from gréurd through -the (RN) and (Rd;l) relays, (JC) xey, . .

. brusii 6 and terminal 15:of the (I—A) SWlth,‘CTOSS connection of ter-

B minal 6 over lead 4, .contacts of cam (P) and cam {C} on (R-14) to the

(E-14) maznet, advancing 'the letch Ain position 8. The (4) cam car-
C‘ries the’ aw1tch to position, 10.1 In pObltlon 10, the same ground on
. the. (CON) relay through:the contacts of cem (P) on (R-14) - to cam (B}

’ .on (P-1B}, advances the (R+1B) switch to pOblthn 2, In pesition 2,

49::.' N

the fourth selector circuit is tested for a busy condition over load
{T¥-4). From this point, the test circuit Lunvtlonb as descr1bed for
the first incoming elevator.

~ . If all the final circuits have not Lﬁen tebted by the time the
(1-4) seleutor switeh completes one revolution, a second switch (I-B)

L is reoulred.~ When the ‘brush assembly of theé (1-A) switeh rests on

h:f}termlnal 21, a ciréuit is.closed from ground on the (RN-1) relay
. fhrough’ make - céntact of the (RN) relay, through the (EC)-‘key, brush 6

‘;and terminal 21 of the {I-4)- switch, to battery throuzh-the winding

” :'of the (TRA) relay, which. operates. The (TRA) relay operated, closes

a’ czrcult from ‘ground o, the make contact of the relay through the (N)

,Lterminal and’ brush 1. of ‘the (I-B) switch, termlnal 21 and brush 1 of
the (I-A) switch, ‘make contact -of the (TRA) relay, break contact and
”ﬁw1nd1ng of the (I—B) selector ‘magnet,. to battery, mov1ng thie brush as-

Zf,bembly of the {1-B) switch to-terminal 1,’ From this point, the auto-

‘matic test -of the final selector- -circuit associated with the (I-B)

switch unitis completed- in:a. ;imllar manner as described for the first

(1) switchh unit. ‘When.the brushes. of the . (I-B) switch rest- on ter-

tindal 21 ‘and- thére are more final belector C1rcu1tb to be: tested, a

:'tnlrd switeh {I-B}, (not- §hown) is requlred. ThlS sW1tcn is’ moved off
_”nornal in exactly: the: same manner as the {I-B) sw1tcn wab btmpbed to
‘tormlnal 1 by ubing a rslaJ (¢RA91) (not snown)

TCI Library www.telephonecollectors.info



50,

51.

{29 Pagas) Pagc #21.
Issue 1 - BT-52003-01,
July 16, 1923, (*)

-

bOUCLUSION OF 4 ROU”IJ“ 3T

After & test has besu nwde on all the final selector o cirocuits, ground
is comiected from the (RJ-1) reley through the make contact of tha (RT)
relay, contects of the (BC) key, brush 6 and terminel 21 of the last (I)-
szigeh unit in the equ1omeut . to buttery throuzgh “the (En lamp, which
lights. . .Whsil only one comactor switch is required in’ an ecuiyment, this
same grownd adveuces the (R-14) switch to normal through the contacts of
cam (P}, (C), a2ud (R-14). 'hen dormal, the (EC) lemp Tights through the
contacts -of cam (P}. This 51;nal lemp 1aalcates fhat the end of &= - -
complete. routine test has besn reached a1d if aunother ‘cycle is not desired,
the (RN} key is depressed, a:1d the (Sm) key released. The operation of
the (RN) key closes 2 ground to the (EN-l1} relay which operates and locks,
The relsase of the (ST) key opens the holdiug circuit for tha (COF) and -
(sT) relays, releasing them. The release of the (RN) key extiaguishes the
(BC) lamp and releases the (EN) aad (TRL) relays, but the (RN-1) relay
does not relezse balng held in & circuit from the (PC) key through brush
4 gnd terminzl 21 of tne [I-A) switch and meke contact of tiie relay., Tae
relezsc of the {“RA} relay also closes & circuit from ground on tie {(PC)
key, brush 4 and terminal 21 of the (I-B) switch to the (I-B) selector
megnet, stepping the brush assembly of the switch to the 1ext or normal
terminal. The (RNV) key relezssd, closes a circuit from ground through the
brack coatact of the key, aad make contact of the (RN-1) relay,. terminel
21 and dbrush 1 of the (I-A) switch to the (I-i) selector mggnet moving
the {I-4) switch to the normel terminal, With the {I-A) switch in the
normsl position, the holding circuit of the (RN-1) relay is opened, rer
leasiag the ralay. This complates’a single routine tcst of gil. final
selector circuits in the full mechanical ‘exchauge.

TEST OF A PARTICULAR PINAL GROUP

In order to.ensble the test maw to make & test upon a particular groud

of final selector clrcults or particular fiunel circuit, 2 chart is oro=-

vided showing the groups for final trunks aveilabdble t¢ 2 brush on an in-
goming freme, and alsc it shows what kevs to ogerate in comisction with
the (PC) key to cause an {1} switch to ster %0 & terminzl which nermits
the test of a nartlcular groun of truﬁks. ’ o

Assume thet the group to be tostéd is rcached by an 1qcom14g selector

~aésociated with the (I-B) switch and also requires the use ¢f & third

conlector. . Furthsr assume that the cross conacction scheme show: on the
drewing applies to the {I-B) switch as well as the (I-AY switch. If it i

desired to test.a 2 group of trunks only appearing in the- 8th incoming

frame, the following keys mist be depressed. Ia tho uaits row; key 7;

Y
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in the second row, the tens (T} key and the (IWB) key; in the group
number (GN) row, key 2; and in cverflow count (OC) row, key 1; after

~which the (PCj, and the {ST) keys are depressed. With thesa keys de~

pressed, tha brush assembly of the (I-B) switch steps to terminal 18,
causing an elgvator on the eight incoming frame to test the first trunk

of group 2 in bank 3 of the frame. This will necessitate the use of .
“connector 3 {not shown!, which, however, is similar to .connectoT 2,

For clearness, the {T-5) 1ead of the second comnector will be used to.
represent the (T-B) leads of the third conmnector, After testing the

.. 8th frame, the incoming elevator re*urns to normal, upon sterping to
: the overflow terminal. : )

A HCOM;NG SELECTION

The operation of the {ST} key closes a circuit cperating the (ST}
relay. The (ST) relny operated, closes a circuit from ground on the
{576} lead to the (TRA) relay through the contacts of the (5%} relay,
(EC) key, (TWD) and (TEC} keys, make contact of the (TWB} key, over the
(CC~1) lead, operating the (TRA) ,relay. The operation of the {TRA) re-

- lay closes a circuit ground through terminal (N} and brush i of the

(I-B) switch, cver lead (BA~1), contacts of the (TWB, TWC and TWD} keys,
(N) terminal and brush 1-of the (I-A) switch, and break contact and .-
winding of the (I-B) magnet, stepping the brush assembly of the (I-R)
switch to terminali 1, With the {I-B) switch on termminal 1, ground on
the (PC} key, through normal ccntacts of unit keys O to 6 inclusive, over
leads 1 to 7, through the 1 to 7 contacts and brush.l of .the (I-B)
switch, lead (BA~1} and contacts of the (TWB} key, break contacts of the
(T¥C) and (TWD) keys, (N) terminal and brush 1 of the (I-4) switch, to

" battery through the break contact and winding of the {1-B} magnet, move

ing the brush assembly of the (I-B) switch to position 8, The tens (T)
key overated, closes z path to step by the unit terminal associated with
the operated (U) key to stop to the tens terminal associated with.the

(U) xey., With the (I-B) gwitsh resting on terminal 8, ‘the energizing
circuit of the (I-B) magnet is from ground cn the (PC) key, through the
contacts of the (T) key, make ccntacts of units key 7, over lead 8,

bruzh 1 and terminal 8 of the (I-B) switch, contacts of the (TWB, TWC,
and T™W") keys, make contact of the (TRA) relay, break contact and winding
of the (I-B) magnct, to battery moving the (I-B) switch to terminal 9, .
Through terminals 9 to 17 inclusive, the (I-B) switch is connected over
leads 9 to 17 inclusive, to ground through the associated uvnits keys,
thereby stepping the brush assembly of the {I-B) switch to terminal 18,
When the (I-B) switch steps to terminal 18, the energizing circuit

for the (I-B) magnet is opened over lead 18 at the contacts of wnits

key 7, stopping the movement of the (1-B) switch. The removal of ground
from terminal 18 of the (I-B) switch allows the (T) relay to operate from
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ground through the contact of the (ST) relay to battery through the mag-

" net. The (T) relay operated; in turn operates the (CON} relay, Since

' - connector -2 and the (T-5) leads represent gonnector 3 in the (T-8) leads,

54,

the circult operating the third connector may be traced over lead 5 from
terminal .strip 6, cam (B-1B), to the (R-1B; magnet., With the connector

“in position 4, the incoming selector assigned for test purpose is tested
"for'a»busy’condition;, When the inooming selector circuit becomes idle or

if idle, ‘the connector switch moves to.pogition 5§ in which position the
cireuit is connected to- the incoming elevator. . S '

INCOMING BRUSH AND {D GROUP_SELECTION -

‘With the sequence switch (B-2) in position 2, the incoming is tested

‘for busy and tns seitch then advances to position 4, in the dame manner as
‘described under "Routine Test". In position 4, the incoming elavator

is moved upward for.intoming brush, selecting brush 3. Upon receipt of
the fourth pulse transmitted by the "A" commutator brush and segment in
‘the incoming, the (B-2) switch advances to position 5 dnd them to position
6 in the same manner as described under '"Routine Test", The test circuit

‘waits in this.position until the (PC) key is releassd. In position 6, the -

incoming elevator meves upward-for group selection. Intermittent ground
is connected over the {TB).lead, through the contacts of cam (M-2}, breax

‘contact of (GN) key:3, make contact of. (GN) key 2, break contact of

dounting relay 2, winding of counting relay 2, to battery on cam (R),
operating the counting, relay 2. Vnen ground is removed from the (TB)
lead, counting relay 2' operates and locks. Upon receipt of the second
pulse, counting relay 1! operates and locks through the make contact of

* 7 counting relay-1l,. The operation of counting relay 'l transfers the puls—

55,

ing circuit from the (S0, BO' and FO') relays, to the (0}, (0%) and (0')

‘relays through cam (M~=4},.. Thé third pulse is-thr%ugh the make contact of

counting relay 1, cam (M-4), break contact. of (0°) relay, winding of
counting relay (0') . to battery on cam (R~2), operating the (0) relay.
When the circuit through .the (B} brush-in the incoming elevator is opened,
tha (0') and (9%) relays operate and lock,. , The operation of the (0') re=
lay ‘advances the (R=2): switch to position 7. T

SETTING INCOMING CONTROL SWITCH

When the (R-2) switch enters position 3, the (IC} switch is stepped
accordingly to the (OC) key operated., 4 circuit then is closed from
ground through the contacts of cam (E-2), through the break contact of -
the (IC) selector magnet, successfully operating the selector magnet )
until it is shunted by one of the leads to 'arc 2 ‘of the (IC) switch,
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*! Having aperated (OC) key 1, the {IC) switch steps until terminal 7 is

[OR AN

reached. Ground through the make contact of the {(0C) key 1, over lcad 1,
terminal 7 and brush 2 of the (IC) switch, contacts of .cam (0j, shunts the

- niagnety: thereby preventing its’ opera*icn. When the {R-2) switch edvances
“out of p031t10n 64, ground Ls removed from both -8ides of the stepping mag=-
. neto : . - .

In posltlon 7y the test on the part1¢u1ar group of final trunks pro=-

'u“ceeds if" the same manner as aescr*bed und@r "Routine Test"; until the
" iimcoming élevator is stepned to the overflow termimals.-.Ground is then

- rgounected- over ‘the (TA)’ lead, brush 4 and terminsl 7 of the {IC).switch

contacts of cam (P),-to the'(ZC)’ relay which operates, Also in position
7, a circuit is closed from battery on cam (R}, through, the contacts.of
the 149-G interrupter, to ground: thrOugh the’ winding of the key release
magnet, releasing the (U), (GN), and (0OC) keys.. The operation of the
(2C) relay ‘advances the (IC) switch fo terminal 8 as described under

© 'paragiaph 43. From this point of the .incoming elevator, the .(IC) switch

!

- igh@-thé (RZE) 'switch are restored to normal gs also deseribed under
b paragriph’ 45. Wnen the ‘switch. (R=2) passes, through position-8 to 9, 2

Gitouit is closed advancing the’ (1-B) switch to terminal 19. The circuit
48 ‘restored to normal, by operating the . (RN., and releasing the {5T) key.

"*f“The operation of thé (EN) key operates the. {iN~l) relay.  The release of
+* ‘the {9T) key closes a circuit through the. oontacts of cam.{B); to the

’ (R—lC) magnet (not shown) ‘on.the third connegtor, which -advances the switch

to posxt1on 8y the (A) cam carrying it to position 10- {normal). The oper-
ation of the (RN)'key ‘connects ground through.tbe contacts of -cam-(H)

- {R-2), (ST} and (RN) keys, normal contacts of the-(U) keys, through all

the terminals on aPfg 1 of the (I~B). switch advancing the. switch to ter~-

- minal 21, ‘With the (I~B) gwitgh on terminal 21, the (BN) kxsy is released,
© ‘glosing a circuit from ground through the break contact and winding of the

key release magnet associated with the {T) and (TWB) keys, operating the

' magnet and releasing the (7). and (TWB) koyse The release of the (TWB)

- key opens the holdlng 01rcu1t for the (TRAf relay whlch rgleases. The re-
" leaso of the {TRA) relay connects ground from the bresk contact of the

. (PC) key tirough brush 4 and teriinal 21 of the (I«B) switch to the (I=B)
"stenp1ng magnet advancing the "switch to normal. The ‘release of the (RN)

© " ney releases the (BN) and (RN—l) relays, restoring the test circuit to

57,

TIME MEASURE ALARM
BUSY mIME avARM G LUl L

normal .

A

L

Whenever thef(STifkéyﬂié;oféfaﬁéq, 2 .cireuit is closed from ground

‘
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through the contacts of the key and break contacts of the (TR} reiay and
the (TA) key, brush 4 of the {BY) switch to the (BY) relay which oper-

-ates and locks through its meke contact over the same circuit. The opera-

tion of the (BY) relay comnects ground through the contacts of the 152

intermupter, terminal 1 and brssk contact of the (Z) relay, winding of

the (W) relay, to battexry through the 450 ohm winding of the (2Z) relasy,
operating the (W) relay. The (Z) relay does not receive enough current
to oparate undsr this condition. Vhen the interrupter contacts break,
ground .is removed from one side. of the 190 ohm winding of the (Z) re-

- lay which opsrates through its two windings in series with the winding

of ‘the (VW) relay. Upon the next meke of the interrupter contacts, ground
is connected through the make contact of the (Z) relay (a) to the terminals
on arc 3 of the (BY) switch, and winding of the (BY} selector maguet,

which operates; and {b) holding the (Z) relay operated, through its 450
chm winding, shunting the winding of the (W) relay, which releasss., Vhen

. the intermupter contacts break, grownd is removed from both the (BY)
magiet arnd the 450 ohm winding of the (Z) relay, releasing the magnet,

which moves the brush assembly of the switch to the next terminal, and
also releasing the (2} relay. When ths intermpter contacts make, the
(V) relay reoperates, starting the above cycle anew. Should the selector
be kept busy in regular traffic for a time sufficiently long to prevent

a tost being completed upon a final selector circuit, the (BY) switch
advances to terminal 22. Vith the brush assembly on terminal 22, ground
through the meke contact of the (BY) relay, lights the (BY) lamp. The
switch remains in this position until the opsration of the (TA) key re-

. lease tle (BY) rclay which closes a circuit through its break contact

through arc 1 of the switch, to battery through the bresk contact and
winding of the (BY) magnet, stepping the brush assembly of the switch

to normal. With the switch normal, the (BY) relay reoperates and starts

a new tire measure. Vhen a-selactor circuit becomes idle in sufficiemt
time to allow the test upon a final sslector circuit to be completed,

the operation of the {TR) relay in conjunction with the routine test, re-
leases the ((BY) relay. The releasc of the (BY) relay commscts ground to
the terminals on arc 1, stepping the brush assembly of the switch to nommal.
So long as the (TR) relay is held onerated by the test circuit, the (BY)
relay dces not reOperate..‘ when the incoming elevator is advanced to test

- the rext trunk the circuit of the {BY) relay reoperates, starting a new

time measure feature.

TRUNK BUSY | ALARM

Should trouble occur in the final selector circuit of the tost circuit
before the (R-%) switch is moved out of position 2, a circuit is closed
through the (Ti) key anrnd (TBL-1) relay, teminal and brush 4 of the (TBL)
switch to battery through the {TBL) relay which opsrates. The (TBL} relsy
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operated, locks'aver the same'C1fnu1t'and élééécfrléirculf from grourd
throagh its.make:contecty ‘contacts of the 152° 1nter*upter through ter-

minal 1-and brush 3 of. the- (TBu) switch, to battery' ‘through’ the - (TBL ).
~magnet, which operates. : ~When the. 1nterrupter contacts ‘bréak, - the magnet -

releases; moving the: brusk: assembly of the sw1tch to terminal 2. On.
thé: next make of the: 1nterrupter contacts, the magnet reopérates and -
reltases, moving the brush assembly of tlie swltch to terminal 3. n

- teminzl 3, a circuit is closed from ground on the make contaét of the

¢ o{TBL) relay, to'batte“v +hroug} the (TBL) reguster and (TBL} lamps, oper=

594

ating the register and llghu1ng the jamp. The C1rca1t remgins in this

‘position until the operation of the (T4) HEY . The ‘operation of :the.
(TA) %ey closes a circuit oPeratlng the (TBL-I) ‘relay which locks' through

the contacts of cam (H-4) This in, turn _réleases the (TBL) relay. . The
(TBL) reigy commegts ground to its break contact to terminels on arc 1

‘of ths" (?BL) switch, moving.the briush aasembly of ‘the switch to a .normal

temsingl.. -The operation.of. the (“BL- H rel@y prevents the reoperation

“of the. {TBL) relsy until. the trouble has been cleared. ‘When the trouble
~ has bsen cleared; the. (RN) relay is 0penotea, restoring. thé circuit to

nomal in turn’ releasing the (TBL-I) velay. ~This’ relay now reoperaies

“through the contacts of. cam (H), to ground on the (ST) key, startlng a
new troub e tlme mcasure.

END 0z CYCLT" ('“c:) LT

When one cvcle of routxne test ha; been completca upon all’. the flnal
selector circuits, the:(ZC) lamp llghts as prev1ouslv desaribed under
paragraph 50. ‘At this time, all -the sequence switches are normal, and
the brush assemblies of each.switch are resting on the terminal 21 of
each unit, awaiting the operstion of the (R) xsy. The (TRA, CON and

'RV) slays -are Operated- and the- (bT) kevs depressed. If it is desired

10 start snothér ¢ycle of routine test, the (EC) key is operated. The
operation of the (E 3C) key extinguishes the (FC lamp and releases the
(TRA) relay. The-reléase of the (TRA) ‘relay closes a circuit from
ground on the (PC) key through dbrush 1 and terminal.21 of the (I-B)
switch to the (I-B) magnet, which 0perates and moves the brush assembly
of the switch to normal. The circuit for restoring the (I-A) switch is
from ground through the make contact of the (RN) and (RN~1) relays,

contact of the (EC) key, terminal 21 and dbrush 1 of the (I-4).switch to.
“battery through the break contact.and winding of the (I-A] magnet. From

this point, another automatic test 0f.all the final selectors proceeds
as described under "Routlne Tesﬁ'
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- B0« .CONTROL ADVANG“ (CA)

If trouble develops in. elther thc test circult Ltself or in the final
-~ selector -circuit under test, the time alarmm functions as descrloed under
“- “Trouble Time Measure Alam". If the (TA) key is operated and the test
circuit does not continue to function, the (C4) key is operated. ~The
. ‘operating of the (CA) key closes.a circuit through cam (D-4), advancing
~ the (R=-4) switch to. position 16. The circuit remains in position 16, as
. long as the (CA) key is Operated, The final circuit during this interval
- is held busy from ground on.cam (E-2), contact of the (TF) relay, (TKR)
and (NT) relays, cam (D) to the (2S) lead. After the ‘release of the (ca)
key, the .circuit either advances the -incoming elevator to the next final
in the group or repeats the test upon the troublésome final if the (HEP)
key is operated. If the (REF) key is not operated, the (R~3) switch ad-
vances through the restore contacts of the (ca) key to ground on cam (E—4)
From this point, the .(R-4) switch is restored to nonnal as. descrlbea under
'parggraph 30 o :

51...mmm (REP) KBY

When it is desired to reoeat the test upon a. cert in final selector cir-
cuit, the (HBP) key is operated- The operatlon of this key closes a circuit
operating the (REP) relay, which locks through its make contact to ground on
cam (F=4) if the (REP) key is momentarily operated to make a_51ngle repeat
test, or through the contacts of cam (D-3) if the (MT) key is Operated. The
operation of the. (REP) relay closes a circuit from ground on cam (B~4 )

~ through the contacts of the.(CA) and. (MT) keys, (REP) relay to the (R3T)
register which operates. The operation of the. (RST) regxqter comnscts

~ground through its make contacts to cam (B~4) to thg |R-4] magnet, advancing
the switch to position 17. .Ground on ths (ST) key advances to position 1.

- The (BOF) reley does not operate as described -under "Routine Test", with
the switch in position 16, due.to the. operatlng cirenit of the (CT) register
being opened at the contacts of. the (REP) key.. In position 1, the second
test upon final selector proceeds in exactly the 'same manner as the first
test upon the circuit. This test is repeated. until the release of the
(REP) key which releases the (REP) relay, allowing the.operation of the
- (CT) register at the:conclusion of the test.. ,From this point,. the circult
functions and - steps the. inCOmlng elevator tc.. the next set of final selector
teminals. . o Coe .

62, AUPQMATIC PASS-—BY (APB) x;gy

Whenever a f1na1 busv selector is encountered " the (BF) lamp lights
from ground - on the (T3) lead. The operation of the (4PB) key causes the
automatic test circuit to pass by all busy teminzls and to stop the in-
coming elevator on the first idle incoming selector terminals. The opsra-
tion of the key removes the short circuit from the winding of the (PB) re-
lay, allowing it to operate in series with the 800 ohm winding of the (TF)

ENG. - BoF.LI. CT{K'D. J- |
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odd terminal. From this point, the circuit functions as described under
paragraph 43, advancing the incoming elevator to the first terminal of
the next group. When the overflow terminal happens to be the last in

the series of groups to be tested, the incoming elevator is returned to
normal in the same manner as described under paragraph 45. The test then
rroceeds on another incoming elevator which is used to gontinue the auto-
matic test.

65. T0_STOP_THE AUTOMATIC TEST
The release of the (ST} key and operation of the (XN) key restores all
apparatus to normal. '
£
H\TG‘- - B.F.M. CE‘K'D. - J.I- a':\PP 'Do - H-L-I"IOYBT.ESQ
3/21/24. E.R.C.
MH
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