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This Method of Operation was prepared from Issue 1 of Drawing T-514023.

Autcmatic Routine Test of Final Selectors -~ Automatic Routine Selector Test
Frame ~ Panel System.

REVELOPMENT

1. EURPOSE OF CIRCULT

1.1 This circuit is designed to test final selectors which operate
with ground on the cut-off relay. By the operation of the (38T)
and (TRA) keys in the test circuit an incoming selector which is
associated with the test circuit is connected to the final se~
lector that is to be tested, The incoming selector having been
connected to the-test circuit by means of a connector ewitch, is
connected to the final selector which in turn is directed to either
one of two test lines and "PBX" hunte to the third test line. The
terminals 97 and 98 are busy PBX lines, while the sleeve condition
of terminal #99 is changed to agree with the class of test made,
this being determined by the setting of the class sequence ewiich
in the test circuit. When this connection is established, a series
circuit is closed indicating that the final selector is functioning
properly, The tes8t then advances and in turm advances the incoming
selector used as a connecting circuit to the next final selector to
be tested. The testing of the final selectors will progress auto-
matically until all final selectors have been tested, after which
@ signal known as "End of Cycle"™ signal will be given indicating
the completion of the test on all final selectors.

12 If. trouble is encountered at any time an alarm signal is givene.

1.5 In order to reach all final selectors, connector switches in
" the test circuit are used so that sufficient incoming selectors may
be used to connect to every final selector working off the multiple
of the incoming frames. The number of selectors will depend on the
manner in which the final selsctors are multipled on the incoming
frames.

1.l By means of a particular eircuit feature any particular group
of final selectors can be tested by means of directing the test
¢ircuit to any incoming selector used as a connector and in turn
directing this selector to the incoming group :in which the final
selector is located, In order to test a particular final selectoer
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1.5

1.6

1.7

the incoming selector must be raised manually to the terminal in
that particular incoming group where the final is located,

A repeat test feature is provided so that tests may be re-
Peated on any final selector.

In the case where the final selector happens to be busy an
"Automatic or Manual® pass=busy feature is provided,

Continuity tests may be made of the brushes which do not have
access to the test liness,

2. NORKING LIMITS

2.1 This circuit is designed to opsiate with the central office
battery between U48.5 and 50 voltis,
QFEBATION
3+ ERINCIPAL FUNCTIONS

301 This circuit automaticelly tests all final selectors in
offices where line circuits have " ground on the cut-off rslayse.

302 This circuit is arranged to test for busy, thoenquired in-
ecming selectors which have access to all the final selectors.

303 This circuit may be directed to any particular group of fi-
nal selectors.

304 The incoming selectors used for comnecting purposes are busy
to service when used for test purposes. Two-wire incoming se-
lectors (except repeating incoming selectors) that are used as
local selectors, amy also be used as test selectors.

305 This circuit is arranged to distinguish between busy and idls

@éslectors and to wait for a particular selector to become idle
after which it will proceed with the test, or if desired, a "Paza-
busy® key may be operated which will cause the test oircuit %o
paes by the final sslectors which are busy at the time the test
circuit encounters them,
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3,06 This circuit will give an alarm in the event trouble is encoun-
tered. An alarm will also be received after a definite interval in
the event an incoming selector is busy too long and also if the fi-
nal selector is busy too long an interval if the "Pass busy® key is
not operated,

3407 Registers are provided to indicate the number of single test
(ST), the number of multiple tests made (MT) and the number of times
the trouble alarm is.brought in (ALM).

3408 This oirouit is arranged to apply a eurrent flow hald test on
the primary winding of the (L) relay.

309 This circuit is arranged to apply a currert flow release test
on the primary winding of the (L) relay.

3e10 This circuit is arranged to apply a speed operate and non-—oper-
ate test on the PBX relay.

3all This circuit is arranged to appiy a speed operate test of the
(TB) relay.

3al2 This circuit is arranged to test the =spsed operate and release

of the (L) relay during final selection.

3el3 This circuit i1s arranged to test the capability of the final
selector to select an idle 1line. This is accomplished by directing
the final for brush group and unit selectione to a test line, in
thie case terminal 99.

Bally This circuit is arranged to test the capability of the final
to make a direct line busy test., This is accomplished by directing
the final to terminal 99 where a busy condition is furnished on
this particular line.

3615 This oirecuilt is arranged to make a "first PBX line idle test®
last PBX line idle test® ®"last PBX line busy test® "intermediate
FBX line idle test® and "no test®, These tests are made by di=
recting the final selector to tsrminal 97 or 99, as determined by
the setting of the class sequence switch, in a similar manner as
described in paragraphe 3.13 and 3.1l4.

3416 This circuit is arranged so that in the event of trouble
sither in the test circuit or the circuit under test, by the
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operation of the (CA) key the apparatus may be advanced to a
point where a repsat test may be made or the test circuit may be
advanced to the next selector. With the (CA) key operated the
test sequence switch will not return to normal.

3017 (TST) condenser is provided as a means for testing (AH) re-
laya
3418 Thie circuit is arranged to give a vicual signal in case the
test line, (1ine 99), Ql seized on a test call or thru error.
3219 The following tests are applied to the final selsctor:
30191 Commutator resistance test.
30192 Test of immediate line make busy paths
34193 Nonwoperate test of (PBX) relay over ringe
3194 Test of off-normal ground.
5.1§5 Test of returm to normal.
36196 Brush continuity test.
3197 Time measure release test.
3420 The circuit is arranged so that the 'contrﬁl advance~ reature

may be controlled from all final frames.

3421 The (TRA) key is operated to olose the test line thru to the
test circuit, the test line is held busy except for a short in~
terval after units selections

4o CONNECTING CIFCUITS

Lol This cireuit will function with panel machine switching system
incoming circuits and pansl machine switching final cirouits which
operate with ground on cut-off relays. '

DESCRIPTION OF OPERATION
5o AFPPABATUS AND FUNCTIONS
5401 Connector Sequence Switches (R=lAl)s (R-1B) Etco

These connector ssqusnce switches are used to connect the
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test circuit to the different incomingsslectors, One connector
serves to comnect the test cirouit to 3 different incomings. The
wires to the different selectors are indicated by the numerals 1,
2¢s 3 etc. Where more than 3 incoming selectors are required for
connecting purposes two or more connector sequence switches must
be used, Only one incoming selsctor is connscted to the test cir-
cult at any one time.

Directing Switches

Associated with cross-connection terminsls are one or more
200 type selector switches. These switches serve =
1st « to control the brush and group selections of the incoming
used for connescting purposes.

2nd « They determine which incoming selector will be used for con-
necting purposes. L

3rd = They set the overflow terminal counter to indieate how many
overflew terminals are to be passed before returning the
slevators

Incoming Control Switch (IC)

Associated with the connector control sequence switch is a
#200 type selector which determines how many overflow terminals
are to be passed before the incoming elevator should be restored.

Connsctor Control Sequence Switch (R-2)

This switch controls incoming selectors directing them to the
proper group of final selectors and restoring the incomings after
tests have been made. It is a two cycle switch, that is the
second half of a revolution serves the same purpose as the first
half of the revolution.

Test Sequence Switch (R-l)

This switoh controls the selections of the final selector and
controls the test conditions imposed on the selectors

Irouble Timing Switch (TBL)

This switoh in conjunction with an interrupter starts count=
ing time when the circuit to be tested becomes idle. The switch
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5e07

5,08

5009

5210

5ell

takes one step for sach cleosure of the interrupter and the de=
gired time is secured by passing the desired number of terminals
on the bank before the switch stops on the trouble alarm ter-
minale On time measure release tests a longer time is counted
off.

Busy Timing Switch (BY)

This switch iz conjunction with an interrupter starts count-
ing time when the test beginss The switch takes 1 step for each
closurs of the interrupter and the desired time is secured by

passing the desired number of terminals on the beank before the
switch stops on the terminal assigned for busy alarm.

Start Xey (8T)

The operation of this key starts the automatic test which
continues until all the final sslectors have been tested. Ir
other keys are cperated, the operation of the start key starts
a special test as determined by the keys operated. The release
of the (ST) key stops the test circuit at the conclusion of the
particular test in progress.

Raturn to Normal Kev C(RN) -

The operation of this key causes all the test circuit appa-
ratus to return to normal when (ST) key is relsased.

Control Advance Kev (CAY

This key is operated when the test circuit fails to complete
its ocycle dus to a feult in itself or in the circuit under test..
The operation of this key advances the test switch to position
16 and when released advances it to position 1 to test the next
circuit or the same one in case the (REP) key is operated,

Time Alaxm Key (TA)

The operation of this key res#ts the timing ewitches and holds
up progression of the test cireuit fto another final until the key
is restored. The eircult will continue to test the same circuit
however if the (REP) key is operated.



5el2

5013

Selly

( Y41 Pages, Page 7 )
Igsue 1 BT-514023
January 17, 1928,

Bepeat Kev. (REP)

The operation of this key causes the test circuit to repeat the
particular cycle of tests being made on any selector as long as the
key is operateds A single repeat sycle of tests is made by momen-
tarily operating the kay.

Automatic Pass Buay Key (AFR)

The operation of this key causes the test circuit to automati-
cally pass all finale that are busy.

Paos 3 oy (XER)

The operation of this key steps the incoming elevator from a

"busy terminal to the next terminal, which may or may not be busy.

The test does not proceed until the key ias restored to nomale. By
repeated operations of the key successive busy ﬂ.nala may be passed.

5.15 Particular Circuit Kev (PC)

The operation of this key in combination with other keys
enumerated below causes the apparatus to make a te#t on a particu~
lar group of final 'selectors. The particular . test does not proceed
until the key is released., If it is desired to test a particular
final selector of a group, first the proper group is selected, then
the elevator is raised to the desired terminal by hand. For the
purpose of testing a particular group or groups, this circuit ias
provided with a tens and a row of units keys to select any desired
terminal on the directing selectors, one or more twentios keys
(TWA), (TWB) etcs each of which controls & particular directing
selector switch: Group number keys (GN) O to 3 inclusive, to guide
the incoming elevator to the particular groups to be testeds Over-
fiow Count keys (OC) O to 3 inclusive which determine the number
of overflow terminals to be passed befors the incoming elevator is
restored to normal.

516 Remote Comtrol Jack

The purpose of this jack in connection with a make busy plug or
the 32-A test set is to make it possible for a man to watch the
performance of the selector under test at the time the (c.a) feature
is brought into play.
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5017

5018

519

5620

5621

5e22

523

Brush Continuity Test Kev (BC)
¥ith this key operated, a brush continuity test is made. The

particular line selected is determined by the jucku in (]), (1)
and (U) rows which are plug;od Upe

Are used as keye by inserting a "make busy" plug in one Jack
in each row, to direct the final selector to any desired teminal
when making brusk continuity tests.

Multi-Tost Key (MT)

When this key is operated, a series of tests is made of each
final selecior before progressing to the next final selector.

Time Measure Release Koy (TMR)

When this key is operated a test of the time measure release
feature of final ualoctori is made when (R3) c!itch is in posi-
tion 5.

Commutator Test Kev (COM)
When this key is operated the resistance of the fundamental

circuit is reduced in order to detect excessive resistance between
commutators and their brushes.

Irangfer Kev (TRA)

This key, when operated in one direction, connects the test
1ine (line 99) to the automatic test circuit; when operated in
the opposite dirsction, connectes the test line to the jacks at
the final frames for use with the portable test circult.

Class Sequence Switch (B-3)

The purpose of this switch is to change the test conditions
as required to simulate different line conditions and to cause
the test circuit to advance to the next final when all the de-~
sired tests have been made.
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Single Test Moter (ST)

This meter counts for every test call passed or attempted to be
passed.

Multi-Test Meter (MI)

This meter opsrates sach time a multi-test of a selsctor is
completed.

Alamm Meter (ALN)
This meter counts each time the trouble alarm is brought in.

Buay Incominz Lamp (BI)

This lamp lights when a busy incoming is encountered.

Busy Pinal Iamp (BF)

This lamp lights when a busy final is encountered.

End of Cvole lemp (EC)

This lamp lights when the test circuit completes a routine
test of all finals.

Busy Alasm lamp (BY)

This lamp lights in case a final remains busy for too long an
interval when the test circuit is waiting to make a test.

Trouble Alarm lemp GTBL)
This lamp lights when trouble is encountered in the final se-
lector under test or in the test circuit during the test.

Busy Back lemp (BB)
This lamp flashes on a brush continuity test if the line called
is busye :

Intercepting Lamp (IN)

The lighting of thie lamp on a brush oot inuity 4test may indi=-
cats that thes line called is intercepted or that the sleeve is
opena
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5034 Brush Continuity Switch (BC)
This switch controls the progress of a brush continuity test.
6a CIRCUIT OPERATION
6401 Start of Test

The (ST) and (TBA) or (BC) keys are operated to start ths
test, The (ST) key operated, operates the (3T) relay under con-
trol of the (0) cam of each connector switch, Should any con-
nector switch be off normal, the (ST) relay will not operate.

The (ST) relay operated, locks under control of the (ST) key

when the connector sequence switch advances and operates the
stepping magnet associated with the (I-A) brush assembly. Cir-
cuit: battery, winding of the magnet, (TRA) relay nomal, brush
and normal terminal (I-Al), (TW) keys (ST) relay operated, (TRA)
or (BC) key operated, to ground. The (T) relay does not oper-
ate at this time as it®s winding is short-cireuiteds Ths step-
ping magnet energized, opens its circult, releases and advances
the (I«A) brush assembly to terminal 1. When terminals on the
(1) switches are not connected for a tesmt, the terminals of arc

A are connected to ground cawsing the stepping magnet to ener-
gize immediately upon the advance of the switch to that terminal.
Vhen the (I~A) brush assembly advances to & terminal which is
connected for test the (T) relay operates in series with the
stepping magnet. The stepping magnet does not operate due to the
high resistance in the eircuit, The (T) relay operated, oper-
ates the (CON) relay, The (CON) relay operated, locks under con-
trol of the (ST) key, and advances the (R-1A) switch to the suc-
ceeding or "test for busy® position. For the firast test this
will be pesition 2, Circuit: Battery, (R-1A) magnet, cam (B-l1A),
oross connection block 6-X lead 1, brush and terminal 1 of arc
(1-AG4 (CON) relay operated, to ground. Where more than one con-
nector is required to test all the final ¢ircuits in an exchange,
sach succeeding connector cammot be moved out of normal until the
preceding one used has returned to normal. For inetance, it is
assumed that the second conmector shown in the Schematic is the
last of a series of connector units. Connscter 1 can only be
moved out of position 1 or 10 after the Jast connector is restored
to position 1 or 10, The cirouit for reasoring the last connector
or any succeeding connector, is from ground on the (CON) relay
operated, brush 6 and some terminal of the (I) switch cross con-
nection on strip 6, cam P of last connector used, cam C to bat-
tery thru the (R) magnet. If one of the connector units is not
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retutned to normaly the circuit ceases to function and the alamm
ocperates as hereinafter described.

Iast Incoming for Busy

With (R-1A) switch in position 2, (TI) relay cperates on its
primary winding, the circuit being thru (R) cam of (R=1A) switch,
eross comnection block (5-X), arc (5) of (I-A) switch and front
contacts of (T) relaye (TI) relay operated, lights (BI) lamp and
advances (R-2) switch from 1 to 2, In position 1 3/4 battery thru
the secondary winding and front contacte of (TI) relay is connected
to (TX=1) leade (TX-1) lead may comnect to (TK) lead on the sleeve
of a three-~wire local incoming selector or to the associated sleeve

terminal at the district or office multiple of a two-wire incoming

selector used as a local incoming selector. If-the incoming se~
lector is normal, there will be no ground on the sleeve and (TI)
relay should release when (R2) switch leaves position 1 1/2, If
the incoming selector is busy (TI) relay will leck over (TX«l)
lead and (BI) lamp will remain lighted.

When the incoming becomes free (TI) relay should release, (TI)
relay released connects ground to (1K) lead to hold the incoming
selector busy, extinguishes (BI) lamp and connects (TY~1) lead
thru to (AV) interrupters When (TY~1l) lead becomes grounded and
(AV) interrupter makes, (3) relay operates; when (AV) interrupter
breaks (3%) relay operates; when (AV) interrupter makes (2) relay

- operates; when (AV) interrupter breaks (2*) relay operates: when

(AV) interrupter makes (1). relay operates; when (AV) interrupter
breake (1%) relay operates; when (AV) interrupter makes (0) relay
operates; when (AV) inte ter breaks (0¥) relay operates. (0°)
relay operated advances ,(.gg_-ntch from 2 to 5. The purposs of
the delay occasioned by running down the counting relays is because
(TY=-1) lead is momentarily grounded by the sequence switch advanc~
ing paths, before the down-drivs Mas taken place. On leaving po-

- sition 2 the counting relays are released.

Setting Incoming Control Switch
When the (R-2) switch enters position 3, the (R-1A) switch
advances to position 3, the (IC) stepping magnet is energized

thru the (ST) key, and the (RS-2) relay operates. With the (R-1A)
switch in position 3, the (TX-1) lead is connected to ground thru

‘the break contact of the (PG) relay. The (RS5~2) relay operated,

operates the (TF) relay and advances the (R-2) switch to position
e The (TF) relay operated, operates the (TP«l) relay when the
(IC) switch is in odd positions and opens the operating circuit
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for the (TR) relay, thus holding the (T) and (R) lesads open..
The (TP~1) relay performs no useful function at this time, The
(IC) stepping magnet energized, opens its circuit and releases,
advancing the (IC) brush assembly. The position of the (IC)
switch determines the number of overflow terminals the income
ing-'elevator must pasé by before it is restored to normal; and
thus determines the number of groups to be tested, With the
scheme of cross-—connection shown on the drawing and with the
brushes of the (JA) switeh resting on terminal 1, group O to 3
inclusive in the first frame are tested. As determined by the
erose~gonnection of the (IA) switch and terminal strip L4, the
(IC) magnet is short-circuited when its brush assembly rests

on terminal l. Circuit: ground on the (PC) key, brush 4 and
terminal 1 of (IA) switch, cross~connection of terminal strip 4,
lead 4, to terminml lof are (IC~2)ea On the setting just made,
the incoming elevator resturns to normal when the slevator
brushes have stepped to the fourth set of overflow terminalse

6+04 Incoming Brush Selection

With the (R-2) switch in position 4, the (UP) magnet in the
incoming selector is energized by ground from the break contact
of the (0') relay, cam (Q~2), (RS-2) relay operated, cam (D-2)
over the (TU~1) lead, causing the elevator to ascend for incoming
brush selections The brush selescted is controlled by the settins
of the (IA) switche With the (IA) switch on terminal 1 and with
the cross-conne ction shown, the (0) brush will be selected,; As
the incoming brush slevator ascends, ground from the (A) commu=
tater over the (TA-1) lead thru arc 2 of the (IA) switch and
eross-connecting strip 2, operates counting relay (0)s When the
brush of the (A) commutator makes contact with an insulated seg-
ment of the commutator, the (0¥) relay operates. The (0¢) relay
operated, opens the circuit to the (UP) magnet, stopping the
slevator and advances the (R-2) ewitch to position 5¢ With the
(R~2) switch in poeition 5, the (TM) magnet is energized over
lead (TM-1) for tripping the brushe As the (R-2) switch leaves
position 4-1/4 the (0) and (0f) relays release, Ground on the
contact of the (0Ff) relay normal advances the (R-2) switch to

position 6.

6+05 Ingoming Group Selection

With the (R-2) switch in position 6, the (UP) magnet in the
incoming is again energized causing the slevator to ascend for

e ——

e —
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incoming group selectione The (TM) magnet operated, trips the se-
lected brushs Intermittent ground from the inceming (B) commu-~
tator over lead (TB~1) and thru are 3 of the (IA) switch and
cross<connecting bleck 3, eperates the (0) relay for the given
position of the (IA) switch and the cross-coennection shown)s The
(0?) relay operates when the ground is removed from the (0) lead
by the functioning of the commutator. The (0%) relay operated,
stops the elevator again and advances the (R-2) switch to position
7o As the (R=2) switch leaves position 6 1/4 the (0) and (0%) re-
lays releases AS the switoh leaves position 6, the (RS~2) and (T)
relays release, The (RS-2) relay released, opens the cirouit
through the 1000 ohm winding ef the (TF) relays

Iinal Busy Test

If the final se®lector seized is busy thers is ground , on the
(3) leads When the incoming seizes a final whioch is busys the .
(TP) relay holds through its 800 ohm winding over lead (78-1) and
the (BF) lamp is lighteds If the final when seized is free, or
vhen it becomes fres, the (TP) relay releases. The (TF) relay re-
leased and the (TF-1) relay remaining operated, operates the (TR)
relay, thru odd terminals ‘of '(5) are of (IC) switch and back con-
tacts of (ZC) relays The (TF) relay released, connscis ground
thru its back contacts to the sleeve of the ﬂml holding- it
busy.

If the final sslector 'hich is seized is busy and is of the .
type that has the time measure release feature, there iz a possi-
bility of the final selector (TK) relay reoperating while the fi-
nal is regtoring to normal and locking to greund thru back con-
tacts of (TP) relay. Under this condition tho final will advanece
to its busy back position, ;

6,061 ‘With (TR) reiay operated and (R4) switch in ponuon 1s
(YT) relay is connected to the ring, and should be operated
and released by the busy back pulses. The first operation
of (YT) relay operates (YT1) relay in turn operating (YT2)
relay which locks under control of (TR) relay in position 1
of (R4) switchs When (YT) relay releases, (YT1) relay re-
leases and a oircuit is closed from gound, (G) cam of (RY)
switoh, back contacts of (YT1) relay and front contacts of
(YT2) relay operating (TF) relays (TF) relay operated dis-
connects ground from the final sleeve allowing the final
(TX) relay to release and releasing (TR) relay. (TR) relay
released releases (YT2) relays (TPF) relay locks te ground
on the final sleeve until the final has restored to normal.
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6407 Advance of Test Switoh

6,071 (TR) relay operated, connects the tip and ring leads
from the final to the test circuite (R4) switch being
in position 1, battery thru the winding of (YT) relay is
connected to the ring and (YT) relay should operate from
the 4O ohm ground on the final ring when the final selector
i8%in the normal position. (YT) relay opsrated locks over
the final ring and operates (YTwl) relay, which closes
ground thru the winding of (2G) relay to the tip of the
final and operates (YT-2) relay. (TG) relay eshould oper-
ate from the battery thru the winding of the final (L) re-
lay, but the (1) relay should not operate on account of
the high resistance of (TG) relay. (7G) relay operated,
gperates (TGl) relay which advances (R}) switch from 1 to
2s On leaving position 1, (YT2), (7G) and (TGl) relays
release and the operating circuit of (YT) relay is broken.

6,08 Final Brush Selsction

In position 2, the fundamental circuit for final brush selec-
tion 1s cloged and (STP) relay operates in series with the final
(L) relays (8TP) relay operated, operates (30), (1), (2), (3) or
(4) counting relay, the particular counting relay operated depend-
ing upon the bank in which the test lines are located if (BC) key
is normal and upon the jack in (B) row in which a "make busy®
plug is inserted if (BC) key is opsratede Impulses from the final
(A) commutator, short eircuit and release (STP) relay, allowing
the prime relay corresponding to the operated counting relay to
operates The operation of the prime relay transfers the pulsing
lead to the nextcounting relay. The impulses from the final se-
lector circuit eontinue until (80) eocunting relay operates. When
(S8TP) relay releases, (B0o*) and (Fot) relays operate. The opsra-
tion of (BO¥) relay opens the fundamental circuit, causing the
final circuit to advance. The operation of (FO?) relay advances
(W) sequence switch from 2 to 5« On leaving posfiion 2, the bat-
tery supply to the counting relays is broken releasing them.

(Fot) relay released, advances (R4) switch from 3 to L.

Eipal Tens Selection
In position L4, the fundamental circuit for final tens selec-
tion is closed and (STP) relay operates, operating (9) counting

relay if (BC) key is normal or the counting relay corresponding
to the jack in (T) row in which a "make busy® plug is inserted
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relays operate; when (BO') and (FO') relays operate, the
ﬂdﬂloml circuit is dbroken advancing the final selector and ad-
neing (A4) switch from 4 to 5 On leaving position 4, the bat-
tery supply to the counting relays is broken releasing them. (FOY)
_relay released, advances (R4) switch from 5 to 6,

.+ In position 6, the fundamental c¢ircuit for final units selec-
on is closed and (STP) relay operates, operating (7) or (9)
unting relay depemding upon the position of (R3) switoch if (BC)
Yy is normal or the counting relay corresponding to the jack in
\U) row in which a "maks busy” plug is inserted if (BC) key is
;@perated. As pulses are received the successive counting relays
operate; when (BOY) and (FO!) relays operate, the fundamental cir-
guit is broken advancing the final selector and advancing (R4)
tch from 6 to 7. On leaving position 6, the battery supply to

)

¢ the counting relays is broken releasing thu. (FO') relay rvleased
dvances (R4) switch from 7 to 8a

* In position 6, battery from (J) cam of (R4) switch is closed
#hru to (MB) relay, The winding of (MB) relayis short circuited
v ground thru back contacts of (S0) relay, so it does not
perate until (80) relay operates. (MB) re
perated until (RY) switch advances out of i
leasss. (MB) relay operated, switches the |
ln- from a I'III}F conditien to the test cuite

99) |
fi=
line 99) b‘

e fi~
nts to line

d.troctod to ite
] With (R3) switch
resembles an idle 1o
nal selector is din
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6o112 Final Advance

601121 The final advances after units select

" disconnecting ground from the ring, relaeg
- oy (YT) relay in turn releasing (YT1) rel

relay released connects ground to the ria

the test line, When the final "stops on |

after testing it for busy, it connects

thru a resistance to the sleeve, operatil

- relay, lighting (TL) lamp and also operal

(S8LV) or (SLV1) relay clesing a circuit %
back contacte of (YT5) relay to operate &
laye (SL) relay operated, locks indepeni
of (YI3) relay. When the final advances’
the ring 1s closed thru and s ofrouit i
from ground, from cam (B) of (R}) switoh
contacts of (YT1) relay, the ring of the
line, the ring of the final, cam (I) of (
switch, back contacts of (YT) relay, cam
(R3) switch, winding of (YT3) relay to
operating (Y13) relaye (YT3) relay ope
fsopens the operating circuit of (SL) rel
48 for the purpose of preventing the op
of (SL) relay and blocking the test circe
e the immediate make busy path of the
is open. With (YT5) and (SL) relay
a circuit is closed thru their fron%
to advance (R4) switch from 8 to 94
gaposition 8, (YI3) relay releasess

n position 9, €SUB) relay dged
z of the test line; battery thru

ay is conneoted to the ring of

L8 connected to the tip of the fi-

v talking position (TKR) relay
4th (SUB) relay and should lock
¥) or (SLV1) relay; (SUB) relay
pediately shunted by the ground
'TXR) relay operated, oper-
) relay operated. (SR) re-
(R4) switch, thru back
ed (FR) relays On
ircuit of (SR) relay
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was broken but it rémained locked thru back contacts of (TX1)
relays. (TKl) relay operated, operates (1XK2) relay, which
locks thru (F) cam of (R4) switche The opsration of (TK1)
relay also disconnects ground from the final slesve and
switches the lotking circuit of (SR) relay frem ground to
the final slesve. When ground is disconnected from the fi=-
nal sleeve, the final (TK) relay should release and connect
ground- to the sleesve thru its back contacts: this ground
should hold (SR) relay opsrateds Should the ground not be
connected to the sleeve by the release of the final (TK) re-
lay, (S3R) relay would release, releasing (FR) relay opening
the operating oircuit of (CH) relay, blocking the test cir-
cuit in position 15. The final should advance to its
Sawaiting called subscriber®s release® position. “The final
(L) relay should hold in series with (SUB) relay, operating
(SUB) relay. (8UB) relay cperated, operates (MT) relay in .
turn operating (MT1) relay which advances (R4) switch from |
9 to 10« The operating circuit of (MT) relay in positions
9 and 11 is thru front contaocts of (TKR) relay. (TKR) relay
is held thru front <contacts of (SLV) or (SLV1) relays This
is for the purpose of detecting a oross betwesn the tip and
sleeve of the final brush, as a cross of this type would
cause (SLV) or (SLV1) relay to be shunted and released from
the ground on’'the final tip in the talking position and the
"awaiting® called subscriber's relesase position, and the ad~
vance of the test circuit would be blockeds On leaving po=- «
sition 9 (MT) relay releases, releasing (MT1) relay and ad-
vancing (RY) switoh from 10 to 1la In position 11, if the
final (L) relay is still halding as it should, (SUB) relay
@hould still be operated and (MT) relay should operats,
operating (MT1) relaye. If the final (L) relay fails on its
hold test (SUB) relay should be released and the test cire
cuit should block in position 9 or.1l. (MTl) relay oper-
ated, locks to ground on (J) cam of (R4) switich and advances
(R4) switoh from 11 to 12, On lsaving pesitien 11 (NT) re-
lay releases advancing (R4) switoh from 12 to 13, On leav=
ing position 12, the circuit thru (SUB) relay is openedj
however, ground from (B) cam of (RY) ewitch thru resistances
is left connected to the ring of the test line, applying a
release test to the final (L) relay. In poaition 13, (MT)
relay should operate in local circuit, closing a circuit
from ground thru its front contacts and front contacts of
(MT1) relay to advance (R4) switch frem 13 to li4s On leav=
ing position 13 (MT) relay releases. In position 14, (SUB)
relay is again bridged across the tip and ring of the test
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line. This is for the purpose of holding the final (L)
relay in case it has falled to meet its release test. In
position 14, a circuit is closed from ground thru back
contact of (MT) relay, (W) cam of (Ri) switeh, (DL) in~
terrupter, (R) cam of (R3) switeh, (1) relay to battery,
eperating (1) relay when (DL) interrupter closes. When
(DL) interrupter opens (1%) relay should operate, when

{DL) interrupter again cleses (S0) roln{ ﬂu:mld operate,
and when (DL) interrupter again opens, “BO%)and (FOt) re-
lays operate. (FO') relay operated, advances (R4) switch
from 14 %o 15, On leaving position 14 the ocounting re-
lays are released. In position 15, if the final (L) re-
lay has failed to release (SUB) relay will be operated

and (MT) relay will operate in turn operating (MT1) relay
which looks and blocks the test ¢ircuit in position 15.

If the final (L) relay meets its release test the final
will advance and disconnect battery from the sleeve of

the test lino, relsaeing (TL) relay which extinguishes

(TL) lamp and releasing (SLV) or (SLV1) relay in turn re-
icasing (SL) and (TER) relays. (TER) relay released, reo-
1sases (TK1) and (MB) relays. (TK1) relay released,
switches ths final sleeve from the loocking circuit of (SR)
relay to the locking ecircuit of (FR) relay. (SR) relay :
relcases but (FR) rslay should lock to ground on the final
sleeves A eircuit 1s closed from ground thru back contacts
of (8R) relay and front contacte of (FR) relay to operate
{CH) relay. This iz for the purpose of checking the lock-
ing circult of (PR) relay. (CH) relay operated, locka to
ground on (B) cam of (R4) switche When the final selector
has restored to normal, it will diasconnect ground from ths
sissve, releasing (FR) relay. (PR) relay released, con«
nects ground to the final sleeve to hold the final selector
busy and a circuit ls closed fram ground thru back contacts
of (MT1) relay in parallel thru contacts of (TMR) key nor-
mal and contacts of (N) cam of (R3) switch in position 6 to
4%y back contacts of (SUB) relay, front contacts of (CH) re-
2y, back eoniacts of (FR) relay and (¥) cam of (Riz) switah,
advancing (RY4) switch from 15 to 16,

6.12 Busy Line Tegts

¥ith (R3) switch in position 3, the test line (1line 99) re-
sembles a busy dirsct 1lins when the final selector is testing
ity and the final selectior is directed to it.
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With (R3) switch in position 9, the test line {line 99) resem-
bles a busy last line of a PoBoXs group, when the final sel ector
is testing it, and the final is directad to line 97 and P.B.X.
hunt to line 99.

On both of these tests when (R4) switch reaches position 6,
battery thru resistances is connectsd to the sleeve of the test
line holding it busy and operating (SLV) or (SLV1) relay in turn
operating (SL) relay. When the final advances after units selec-
tion, it disconnects ground from the ring., releasing (YT) relay,
in turn releasing (YT1l) relays (YTL) relay released, advances
(R4) switch from 8 to 9« The final selector tests the line and
finding it busy, the elevator should reséers to normal and the
final should advance to the busy back position. Busy back pulses,
interrupted ground, over the ring should operate and release (BB)
relay. The first operation of (BB) relay should operate (2) re-
lay, the release of (BB) relay permitting (2%) relay to operate,
the next operation of (BB) relay should operate (1) relay, the
release of (BB) relay permitting (1Y) relay to operate, the next
operation of (BB) relay should operate (S0) relay, the release
of (BB) relay permitting (BO?) and (FOt) relays to operate. (FOT)
relay operated, advancés (R4) switch from 9 to 10, On leaving
position 9 battery is disconnected from the sleeve of the test
line releasing (SLV) or (SLV1) relay in turn releasing (SL) relay
and (BB) relay is disconnected from the ring and the counting re-
lays are released. In position 10 (CAl) relay operates, advancing
(R4) switch from 10 to 16, With (CAl) relay operated, the ground
is disconnected from the sleeve as (R4) switch advances from po-
sition 15 to position 164 This should permit the final (TK) re~
lay to release and the final to restore to normal. ’

Ho Test Calls

With (R3) switoh in position 13, the test line (line 99) re-
sembles a busy direct line when seized by the finsl selector, and
the final selector is directed to the test line on a "no test®
basis. The "nc test® indication is transmitted to the final over
the ring by the low resistance shunt around the winding of (YT)
relay; this should cause the operation of the final (PBX) relay
when the final advances after units selection. When (R4) switch
resches position 6, battery thru rosistances is connectsd to the
slesve of the test line holding it busy and operating (SLV) or
(SLV1) relay in turn operating (8L) relays When the final advances
after units selection, it disconnects ground from the ring, relsas-
ing (YT) relay, in turn releasing (YT1) relay. The final selector
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should stop on the test line in epite of its busy condition and
should advance clesing through the ring and a circuit is . closed
from ground from (E) cam of (R3) switch, back centasés of (YT1)
relays the ring of the teat line, the ring of the final, cam

(1) of (R4) switch, batk contacts of (YT) relay, cam (Q) of

(F5) switch, winding of (YT3) relay to battery, operating (YT5)
relay. With (YTS) and (8L) relays operated, a circuit is olosed
through their front contacts to advance (R4) switch from 8 to 9,
On lesaving position 8, (YI5) relay releases. (NT) relay is con-
nected to the tip of ths test line, and when the final reaches
the talking position it should opesrate from ground from (B) cam
of (R4) switoh, in position O, over the tip of the final selector.
(NT) rslay operated, connects (TKR) relay to the final ringe

Where “I" wiring is used, in positions 9 to 15 of (@4) ewitch,

ground from (D) cam of (R3) switch through the winding of (3UB)
relay, (V) cam of (RY) switeh and (P) cam of (R3) switch is con-
nscted to the ring of the teat line, Whers #J® wiring is used,
in position 8 of (M4)s ground from (D) cam of (R3) switch through
(V) cam of (Ry) awiteh and (P) cam of (R3) switch is connected to
the ring of the test lines (TKR) relay should opsrate and should
lock through front contacts of (SLV) or (SLV1) relay. (TKR) re-
lay cperated, operates (TK1l) relay and holds (MB) relay operaied.
(SR) relay was operated in pesition 6 of (R4) switsh, through
back contacte of (TK1) relay, it operated (PR) relay. On lsav-
ing position 3 the opsrating cireuit of (8R) relay was broken
but it remained locked through back contacts of (7IKl1) relay. (TK1)
relsy operated, opsrates (TX2) relay, which locks through (P) cam
of {R}) switch., The operation of (TKl) relay also disconnects
ground from the final sleeve, and switches the locking circuit

of (SR) relay from ground to the final.sleeve, When ground is
disconnected from the final sleeve, the final (TK) relay should
release and connect ground t¢ the sleeve thru ite back contactsj;
this ground should hold (8R) relay operateds Should the ground
not be connected to the sleeve by the release of the final (IX)
relay, (SR) relay would release, releasing (FR) relay opening the
operating circuit of (CH) relay, blocking the test circuit in
position 15, (TX2) relay operated, advances (R4) switch from 9
to 15¢ On leaving position 9, the battery supplied to the slseve
of the test line from (Y) cam of (RY) switch is disconnected. The
final should advance from the talking position. Where "I" wiring
is used, ground thru the winding of (SUB) relay is connected to
. the ring, but the finals which are arranged not to await the
salled subscriberts release on no test calls should@ not be held
by this ground., However, if thie feature of a final selector is
inoperative, the final (L) relay may lock in series with (SUB)
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relay, operating (SUB) relay, in turn operating (MT) relay in posi-
tion 15, in turn operating (MT1l) relay which locks thru (J) cam of
(R4) switch and prevents (R4) switch from advancing from 15 to 16,
Vhere *3* wiring is used the ground is disconnected from the ring
when (R4) switch lpaves position 9, this wiring is used where there
are final selectors which await the called subsoribert®s relsase on
ne test calls as well as on other calls. The advance of the final
disconnects battery from the sleeve of the test line, releasing
(SLV) .or (SLV1) relay in turn releasing (SL) and (TKR) rslays.
(TKR) relay relesased, releases (TK1l) and (MB) relays. (TK1) relay
released, switches the final sleeve from the locking circuit of
(SR) relay to the locking circuit of (FR) relaye (8R) relay re-
leases but (FR) relay should lock to ground on the final slseve.
A circuit is closed from ground thru back contacts of (SR) relay
and front contact of (FR) relay to operate (CH) relay, this is for
the purpose of checking the locking circuit of (FR) relay. (cH)
relay operated, locks to ground on (E) cam of (R4) switcho When
the final selector has restored to normal it will disconnect
ground from the slesve, releasing (PR) relay. (FR) relay re~
leased, donnects ground to the final slesve to hold the final se-
lector busy and a circuit is clcsed from ground thru back contacts
of (MT1) relay, contacts of (N) cam of (R3) switch, back contacts
of (8UB) reslay, front contacts of (CH) relay, back contacts of
(FR) rpény and (W) cam of (R4) switch, advancing (H4) switch from
15 to 1 Py

Iime leasure Release Tegt

With (R3) in position 5 if (TMR) “time moeasurs release” key is
operated, a test of the time measure release feature is made on
disconnection. The test proceeds as dqscribed in par. 6.113 until
(R4) switch leaves position 12, except that (SUB) relay is bridged
directly across the tip and ring of the test line and is'not in
series with resistances, and when (R4) switch leaves position 12
this circuit is not broken, this prevents the final from advancing
out of the "awaiting called subscriber's release" position. The
test circuit advances to position 15 as described in par. 6.113,
(SUB) relay should remain operated, this should operate (MT) relay
in position 15, in turn operating (MT1L) relay, which locks thru
(J) cam of (R4) switche After a period of time the final selector
should be advanced by means of interrupters out of the "awaiting
called subscriber's release” positions, releasing (SUB) relay in
turn releasing (MT) relay, and also disconnecting battery from the
eleeve releasing (8LV) or (SLV1) relay in turn releasing (SL) and
(IXR) relays. (TKR) relay released, releases (TX1) and (MB)
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relays. (TK1) relay released, switches the final sleeve from
the locking circuit of (SR) relay to the locking circuit of (FR)
relay. (SR) relay releases but (FR) relay should lock to ground
on the final sleeve. A circuit is closed from ground thru back
contacts of (SR) relay and front contacts of (FR) relay to oper-
ate (CH) relay, this is for the purpose of checking the locking
circuit of (FR) relay. (CH) relay operated, locks to ground on
(E) cam of (R4) switch. When the final selector has restored
to normal, it will disconnect ground from the sleeve, releasing
(FR) relay. (FR) relay released, connects ground to the final
sleeve to hold the final selector busy and a circult is closed
from ground from (J) cam of (M) switch, front contacts of (MTL)
relay, (N) cam of (R3) switch contacts of (TMR) key opsrated,
back contacts of (SUB) relay, front contacts of (CH) relay, back
contacts of (FR) relay and (W) ceam of (R4) switch, advancing (R4)
switch from 15 te 16,

Multi-Teet Operation

With (MT), "multi-test", key operated, a series of tests is
made on each final selector, the first .with (R5) switch in posi-
tion le On the completion of this test (R4) switch will be in
position 16, A circuit will be closed from ground from (E) cam
of (R4) back contacts of (CA) and (BC) relays contacts of (UT)
key operated, (B) cam of (R3) switch advancing () switch from
1 to 2. Ground from (C) cam of (F5) switch advances (R4) switch
from 16 to 17. Ground thru contacts of (ST) key operated, ad-
vances (R4) switch from 17 to 1. Each time (R4) switch advances
from position 17 to position 1, (ST) message register operates,
counting the number of single tests mads. Ground from (F) cam
of (R4) switch advances (F5) switch from 2 to 3. With (f3)
switch in position 3 the next test of the final is made and when
(R4) switch reachees position 16 (¥5) switch will advance from 3"
to 4, causing (Ry) switeh to restore to normal advancing (F3)
switch from 4 %0 5¢ In like manner the tests are made with (R3)
switch in positions 5, 7, 9, 11 and 13. With (F®) switch in 13,
when (R4) switch reaches position 16, (F5) switeh is advanced -
from 135 to 15 and !s advanced by the (A) cam from 15 to 18, “In
position 18 of (R3) switch a circuit is closed from ground, (D)
cam of (K3) switeh, contacte of (MT) key operated, back contacts
of (REP) relay; contacts of (TA) key norfial, winding of (RS3) re-
lay to battery, operating (RS3) relay. (RS3) relay operated,
locks through back contacts of (RS4) relay and advances (RY)
switch from 16 to 17 Ground through contacts of (8T) key oper-
ated, advances (R4) switch from 17 to 1« As (B5) switch advances
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from position. 17 to position 1, (MT) message register operates,
counting the number of multi-tests made. Ground from (F) cam of
(R4) switch advances (R5) switch from 18 to 1l.

Single Test Operation

With (MT) key normal, a single test is made on a final selector
and then the final selector is released and another final selector
is tested. The particular test made will depend upon the position
of (R3) switchy which may be set by hand in any desired test posi~
tiene At the completion of every successful test (R4) switch will
be in position 16 and a circuit will be clomed from ground, (E)
cam of (R4) back contacts of (CA) and (BC) relays, contacts of
(MT) key normal, back contacts of (REP) relayy contacts of (TA) key
normal winding of (RS3) relay to battery, operating (RS3) relay.
(RS3) relay operated, locks through back contacte of (RSW) relay
and advances (R4) ewitch from 16 to 17« Ground through contacts
of (8T) key operated, advances (R4) switch from 17 to 1. As (R4)
switch advances from position 17 to position 1, (ST) message reg-
ister operates, counting the number of single tests made.

Arush Continuity Test

6171 Operation of Test

The brush continuity test is provided to test the con-
tinuity of brushes not having access to the test lines. The
brush continuity test cannot be made as part of a multi
te#t so that (MT) key should be normal during the progress
of a brush continuity test. When making brush continuity
tests (TRA) key need not be operatsd to close the test
line, (line 99) to the test circuit, as ths test line is
not utilizeds .(BC) key is operated and "make busy" plugs
are inserted in one jack in (B) row in one jack in (T) row
and in one jack in (U) row. The jacks in which the "Make
busy® plugs are inserted control the final brush, tersand
units seslections. Numbers should be set up to teat the
desired brush by directing the final selector to some work-
ing line in the bank. The operation of (BC) key causes
(R3) switch to advance to position 11, in which position
it should remain. The test will proceed as descoribed in
paragraphs 6.07 to 6,10 until position 8 of (R4) switoh
except that (MB) relay does not operats. Ground thru con-
tacts of (BC) key operated, advances (R4) switch from 8
to 9« 1In positien Q@ (BC) relay operates through back
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contacts of (AC) and (ACl) relays. (BC) relay operated,
locks through back contacts of (CA-1l) relay. (BC) relay
operated, causes (BC) selector switch to advance from
position 1, its normal position, under control of (BC)
interrupter, In position 2, (CT) relay operates, con~-
necting ringing current through windings of the repeat
coily closing the final tip through the repesat coil and
(AC) relay and operating (ACl) relays. (ACl) relay oper-
ated, connects battery to the winding of (AH) relay. The
purpose of the delay in closing the circuit to (AH) relay
is to prevent operating (AH) relay, should (AC) relay
momentarily operate due to a surge. (BC) switch advances
from position to position under control of (BC) inter-
rupters

Qale Operation

If the line to which the final selector is directed -
is idle and is a working line, the final selector will
stop on it operate the cut-off relay or any other relay
that is controlled over the sleeve and advz s o its
talking position, closing the tip and rirg conductors
through to the multiple brushese (AC) relay should oper-
ate provided the tip and ring are closed through the mule
tiple brushes and there is a bridge across the tip and
ring which will pass ringing current. A bridge of this
type ' will be present on various types of lines as follows:

ls Direct subscridber®s line, ringer and condenser in se-
ries bridged across the lines

2+ 2 party line or i} party semi-selective line (except
where only partially equipped), tip and ring both
connected to ground through ringer and condenser in
series.

3« U party selective line, relays in sub-sets in series
with condensers bridged across tip and ring.

e PoaBoXe line, ring=down relay in seriss with a conden-
‘8or bridged across the tip and ring.

5a Central office desk or switchboard line arranged for
ring-down operation, ring-down relay in series with a
condenssr bridged across the tip and ringe
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The induced ringing current applied across the line is of
such a small value that it should not tap a ringer nor operate
a ring-down relay, but should operate (AC) relay, in turn oper-
ating (AH) relay in turn operating (O0K) relay which locks thru
(4) arc of (BC) switch. The purpose of operating (AH) relay is
that (AC) relay will have very low contact pressure and will
follow the A.Ce pulses but (AH) relay operating in lccal cir-
cuit should have sufficient contact pressure and its time of
operation should be sufficient to operate ((K) relay. The re-
. #istance which is in parallel with (AH) relay is provided to
Blow the release of (AH) relay. (OK) relay operated, switches
the advancing circuit of (BC) selector switch from control of
(BC) interrupter and causes it to advance by self interrup=
tions to position 10 On leaving position 5, (CT) relay re-
leases. In position 7 (CT1) relay cperates, With (CT1) relay
operated, the tip is connected thru the winding of (IN) relay
to battery and the ring is connected thru the winding of (BL)
relay to battery. On 0,Ke tests neither of thess relays
should operates (BC) switch advances from position 10 to
position 12 under control of (BC) interrupter, On. leaving
position 11 (CTl) relay releases.

In position 12, (BC1l) relay operates, advancing (RY)
switch from 9 to 15, connecting battery thru the winding of
(BC2) relay to the tip and operating (TK1l) relay. (SR) re~
lay was operated in position 6 of (Ry) switch, thru back
contacts of (TK1) relay, it operated (FR) relay. When (RY4)
switch left position 8 the operating circuit of (SR) relay
was broken but it remained locked thru back contacts of (TK1)
relay. (TK1) relay operated, operates (TK2) relay, which
locke thru (F) cam of (R4) ewitch, The operation of (TK1)
relay also disconnects ground from the final sleeve and
switches the locking circuit of (SR) relay from ground to
the final sleeve. When ground is disconnectsd from the final
sleeve, the final (TX) relay should release and connect
ground to the sleeve thru its back contacts; this ground
should hold (SR) relay operated. The final should advance
and on leaving the talking position should connect ground to
the tip, thisstbuld operate (BC2) relay. When the final has
advanced further ground will be disconnected from the tip,
psrmitting (BC3) relay to operate in series with (BC2) relaye.
(BC3) relay operated, releases (TKl) relay. (TK1) relay re-
leased, switches the final sleeve from the locking circuit of
(SR) relay to the lecking circuit of (FR) relay. (SR) relay
releases but (FR) relay should lock to ground on the final
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sleeve, When the final has restored to normal, it will
dieconnect ground from the sleeve, releasing (FR) relay.
(FR) relay released, connects ground to the final eleeve
to hold the final selecior busy and a circuit is closed
from ground, front contacts of (BCl) and (BC3) relays and
back contacte of (FR) relay to advance (R4) switch from
15 to 16, A circuit is closed from ground an (E) cam of
(R4) switch, back contacts of (CA) relay, front contacts
of (0K) relay, back contacts of (IN1) and (BL1) relays,
contacts of (MT) key nermal, back sontacts of (REP) relay,
contacts of (TA) key normal, winding of (RS3) relay to
battery, operating (RS3) relays (RS3) relay operated,
locks thru back contacts of (RS4) relay and advances (RY.
switch from 16 to 17 On leaving position 16, (BC) rei: -
releases, releasing (BCl) relay in turn relsasing (BcC2)
and (BC3) relays and advancing (BC) switch from position
12 %o position 1y its normal positions Om leaving pomi-
‘tion 12 (OK) relay releases. Ground thru contacts of
(8T) key operated, advances (R4) switch fram 17 to le

62175 ZIrxouble Conditious

601731 Qpen Tip or Ring

In case no brush is tripped or iy case
either tip or ring is qpen or in case the line
on which the final selector stops has no bridge
capable of passing ringing ourrent, (AC) relay
cannot opsrates In any of thess cases, the test
eircuit will function as follows. (BC) switch
will advancs from position to position under con-
~trol of (BC) interrupter. On leaving position 5
(CT) relay releases. In position 6 a circuit is
closed from ground thru (5) are of (BC) switch
and back contacts of (0K) relay te the troubls
alarm lamp and register, giving a trouble indica-
tion. In position 7, (CTl) relay operates. With
(CT1) relay operated, the tip is connected thru
the winding of (IN) relay to battery and the ring
is conneoted thru the winding of (BL) relay to
battery. However, under any of the above condi-
tions there should be no circuit for operating
either of these relays. (BC) switch should ad-
vance to position 12, On leaving pesition 11,
(CT1) relay releases. In position 12, (BCl)
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relay operates, advancing (R4)switch from 9 to 15,
connecting battery thru the winding of (BC2) relay
to the tip and operating (TX1) relay. The final
selector should restore to normal and the bect
circuit should function as described in paragraph
60172 until (R4) switoh reaches position 16, when
the test circuit will block.

QOpen Slesve

If the slesve 18 open or if for any other rea-
son the sleeve relay of the line called fails to
operate, (AC) relay may operate thru the back con-
tacts of the sleeve relay., This would cause (AH)
and (0K) relays to operate and (BC) switoh to ad-
vance under self interruptions to position 10,
On leaving position 5, (CT) relay releases, In po-
sition 7, (CT1) relay operates. (CTl) relay oper-
ated, connects the tip thru the winding of (IN) re-
lay to battery and the ring thru the winding of
(BL) relay to battery. Ground thru back contacts
of the slesve reslay will operate either (BL) or
(IN) relay, dspending upon how the tip and ring of
the line are connected, (ground is usually con-
nected to the tip, but on party lines some of the
terminals will be reversed)., Dspending on the con-
nection, sither (BL) or (IN) relay should operate.
In case (IN) relay operates, (IN=1) relay operates
and locks thru (4) arc of (BC) switch and (IN) lamp
is lighteds 1In case (BL) relay operates, (BL=l)
relay is operated. In either case a circuit to the
trouble alarm lamp and register will be closed,
giving a trouble indication. (BC) switch should
advance to position 12. On leaving position 11,
(CT1) relay releases, this will release (IN) or
(BL) relay. :

(BL) relay released, will light (BB) lamp and
will permit (BL-2) relay to operate if (BL-1) relay
is operated, In position 12 (BC=1) relay operates,
advancing (R4) switch from 9 to 15, connecting the
winding of (BC-2) relay to the tip and operating
(TK1) relay. The final selector should restors to
normal and the test circuit should function as de-
scribed in paragraph 6.172, until (R4) switch rea=~
ches position 16 when the test circuit will blocke
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601733 JIntercepted Line

6017331

6217332

Qperator Doeg Not Angwer

In case the line on which the final
is resting is an intercepted line and is
not of the "ring-down® variety, there
will be no circuit to operate (AC) relay
until the opsrator answers. If the
cperator does not answer until after
(BC) switch has reached position 12, no
lamp signal other than the tirouble alarm
will be given and the cirocuit will funce
tion as desoribed in paragraph 6.1731.

Sperator Answers Before Paseing Poglw

tion 5

In case the opsrator answers the ocall
beffore (BC) switeh has passed position 5,
(AC) relay may operats operating (AH) re-
lay in turn operating (OK) relay., (OK)
relay operated, switches the advancing
eircuit of (BC) sslector switch from con-
trol of (BC) interrupter and causes it to
advance by self interrupters to position
10, On leaving position 5, (CT) relay re-
leasese In position 7 (CT-1) relay oper-
atess With (CT~1) relay operated, the tip
is connected thru the winding of (IN) re=
lay to battery and the ring is connected
thru the winding of (BL) relay to batterye
(IN) relay should operate from 24 voli
battery on tip of the intercepted oper-
atorts cord circuit. (IN) relay operated,
operates (IN~1) relay which locks thru
(4) are of (BC) selsctor switch, lights
(IN) lamp and closes a circuit to the
trouble lamp and register, giving a“
trouble indication. (BL) relay may oper-
ate from the tripping path in turn oper-
ating (BL-1l) relay, and when the tripping
circuit is broken (Bl~2) relay will oper-
ate, however, with (IN) relay operated,
the circuit for advancing (BC) switech is
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independent of the path thru back contacts
of (BL2) relay. (BC) switch advances from
position 10 to position 12 under control
of (BC) interrupter. On leaving position
11, (CT1) relay releases, releasing (IN)
relay and (BL) relay if operated. The re-
lease of (BL) relay will cause (BL2) relay
to operate in series with (BL1) relay. In
position 12 (BCl) relay operates, advancing
(R=l4) switch from 9 to 15, connecting the
winding of (BC=2) relay to the tip and
operating (TK1) relays The final should
restore to normal and the test circuit
should function as described in paragraph
6,172 until (R4) switch reaches position
16, when the test circuit will blocke.

Operator Answers After Passing Popition 5
But Before Paseing Position 11

In case the operator answers the call
nfter (BC) switch has passed position 5
tut befors it has passed position 11, (AC)-.
relay will not operate and (O0K) relay will
not operate. In position 6 a circuit is
1skosed from ground thru (5) arc of (BC)
switch and back contacts of (0K) relay to

~the trouble alarm lamp and register, giv=-

ing a trouble indication. In position 7,
(CT1) relay operates. With (CTl) relay
operated, the tip is connectsd thru the
winding of (IN) relay to battery and the
ring is connected thru the winding of (BL)
relay to battery. (IN) relay operates and
the test circuit and final should funetion
as described in paragraph 6.17332.

In case the line called is busy, there will be no . cir-
cuit for operating (AC) relay and the test circuit will -
function as described in paragraph 6.1731 until (BC) switch
has reached position 7 and (CT1) relay has operateds The
final should advance to its busy back position and busy
back pulses, interrupted ground on the ring, should operate



{( 81l Pages, Page 30)
Zssues 1 BT-514023
January 17, 1928,

and relsase (BL) relasys The first operation of (BL) re-
lay operates (BL1) relay. The firet release of (BL) relay
psrmits (BL2) relay to operate in series with (BLl) relaye.
(B12) relay operated opens the advancing eircuit of (BC)
selector switchg causing it to stop in some position be~
tween 7 and 1ll, The test circuit will block and with
(BL1) relay operated, the operation and release of (BL)
relay from the busy back pulses will flash (BB) lamp.

62175 ‘Regtorinz on Trouble Cenditions

In order to advance the test oircuit in case of
trouble on brush continuity tests, (CA) key should be
operated.s (CA) key oporated, operates (CA) relay in
turn operating (CAl) relay. (CAl) rslay locks thru (G)
sam of (RY) switch, advances (R4) switch to position 16
if it is not already there and releases (BC) relay. (BC)
relay released advances (BC) seleotor switoh from any
position it may be in to pesition 1, ite normal position,
and all relays, operated or locked thru arcs of (BC)
switch, ars relsaseds If the trouble sncountered was
due to a busy, troubles intsrcepted or partially
oquipped condition of the line called or if the line
called has no bdridged ringer or relay the plugs in (T)
and (U) rowes of jacks should be reset to direct the fi-
nal selector to a different line and the test should be
repeated, by operating (REP) key and then releasing (CA)
key-

6,18 Advancine Incomine Selector B

When (RS3) relay opsrates at the conelusion of the test of
a final selector it locks thru back contacts of (RSY4) relay and
advances (R4) \switch from 16 to 17 as described in paragraphs
6015 and 6,16, it also operates (RS2) relay and (RS) relay when
(R4) switch reaches position lo A circuit ia closed thru the
outer winding of (RS1) relay but there is notsuffichent current
to operate (RS1) relay. (RS2) relay operated, operates (TF)
relay on its primary windings. (RS2) and (RS) relays operated,
connect ground to the (UP) magnet in the incoming, over lead
(TU-1) causing the incoming elevator to ascend, As the elevator
meves upward, ground from the (C) commutator holds (RS) relay
operated and opsrates (RS1) relay. When the incoming brush cen~
ters on the terminales of the next final the (C) commutator brush
breaks contact with the metal segment of the (C} commutator.

o
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This causes (RS) relay to release but (RS1) relay will hold through
its secondary winding., (RS) relay released, stops the incaming
elevator on the terminals of the next final and connects ground
thru its back contacts, thru front contacts of (RS1) and (RS3) re-
lays, operating (RS4) relay. (RS4) relay operated, releases (RS3)
relay, (RS3) relay released, releases (RS1), (RS2) and (RS4) re-
lays. When (RS2) relay releases, the secondary winding of the (TF)
relay is put under sole contrel of the slesve and a busy test of
the selected final is made in the same manner as described in para-
graph 6,06,

Pase By QOverflow Termipals

In order to test all of the finals, the incoming elevator must
pass by the overflow terminals of one group to the first trunk ter-
minals of the next. As the incoming brush makes contact with the
overflow terminal of a group, greund on the (%) commutator over
lead (TAl) operates the (2C) relay, (2C) relay locks thru front
contacts of (RS4) relay; this is to hold (8C) relay as the circuit
to the (2) commutator may be momentarily broken as the selector
rides past the terminal until it settles backs The (2C) relay
opsrated, energizes the stepping magnet associated with the (IC)
switche The (IC) switch is advanced to termimal 2. On terminal
2 the (ZC) relay releases. The (2C) relay released, operated the
(RS3) relay thru terminal 2 and brushlarc (IC), The (RS3) relay
operated, operates the (RS2) and (RS) relays. The (RS), (RS1),
(RS2), (RS3) and (RS4) relays function as described in paragraph
6018 for advaneing the incoming brush to the terminals of the next
trunk. The (RS4) relay cperated, advances the (IC) switch to posi-
tion 3. With the (IC) switch in position 3, the finals associated
with the second incoming group are tested, In a similar manner
the fingls in the third and fourth inceming groups are tested in
positions 5 and 7 respectively of the (IC) switchs At the end of
the test on the fourth group the incoming brush is resting on the
overflow terminal at the top of the group.

Incoming Elevator Down Drive

The (ZC) relay operates over lead (TA~1l) to ground on the (2Z)
commutator. The (2C) relay operatsd, advances the (IC) switch ta.
position 8. With the (IC) switch in position 8, the (2ZC) relay
releasess The (ZC) relay released, advances the (R-2) switch to
position 8. The (TRIP) magnet of the inecoming selector is ener-
gized when (R2) switch reaches position 7=3/4. In position 8 of
the ’R-2) switch the (DOWN) magnet in the incoming is energized
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over lead (TD-1) causing the incoming elevator to descsnd. When
the slevator is returned to the mormal positien, ground thru the
(Y) commutator in the incoming over lead (TY-1) advances the
(R=-2) switeh to position 9« On leaving position & the (TRIP)
magnet of the incoming selector is released. As the (R=2) switch
passes through position 8-3/L4 to 9, ground on the (&T) key oper-
ated thru cam (3-2) energizes the IA magnet and as the R2 switch
leaves position 9, the IA switch advances to position 2, In po~-
sition 9 of (R2) switch, a circuit is closed to step (IC) switch
from 8 to 9, and while {IC) switeh is in position 8, & ecircuit
is closed to advance (R2) switch from 9 to 10. At thig time
(R2) switch may advance from 9 to 10 and (IC) switch may advance
from 8 to 9o If (IC) switch does not have time to advance while
(R2) switeh 48 in position 9, it will remain in position 8 until
(R2) switch reaches 3 or 12, and (TF1) and (RS1) relays will be
held operated, and when (R2) switch reaches position 3 or 12
(IC) switch will advance thru its normal position and proceed
%0 take its regular setting. If (IC) switch advances out of po-
sition 8 before (R2) switch leaves poeition 9, (IC) switoh will
advance to position 12 and with (IC) switch in position 12 (R2)
switch is advanced from 9 to 10.

Zesting In 1. 2. 0 and U Incoming Banks

When all of the finals associated with the (0) incoming brush
(as determined by the cross connections) have been tested and
the incoming slevator returned to normal the test cirouit pro-
cosds to test the finals associated with the 1, 2, 5 and 4
brushes in a manner similar to that desecribed for the (0) brush.
According to the given cross-connection scheme, all four groups
in the 1, 2, 3 and 4 banks of the first incoming frame will be
teateds At the end of the testing of each incoming bank the
(IA) switch advances to the next terminal wired for test.

Second Incoming Elevator Seleoted

Assuning that when the (JA) switch reaches terminal 6 all
finals accessible through the incoming selector used above,
have been tested., With the (IA) switch on terminal 6 and the
(CON) relay still operated, the (R-1A) switeh advances to po=
sition 4, connecting the test circuit to the second incoming
selector. As the switch enters position 3-1/4, the (PG) relay
operates in a circuit from ground on cam (A<lA) thru cam (S=1A)
to battery. The operation of the (FG) relay removes ground
from the (TK-1) lead, thereby permitting the immediate use of
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the associated inocoming elevator when necessary in regular traffic.
When the switch passes position 3-1/2, the (PG) relay releases. The
test circuit functions from this point on in a similar manner to
that before describeds The second incoming selsctor may not test
all the bankes or all the groups in the banks. Those tested will
depend on the arrangement of the incoming and final framee and are
governed by the cross-connections at the arcs of the (IA) switch.
With the cross-connection scheme shown, the sscond incoming se-
lector tests finals in groups O and 1 of bank O, (terminal 6 of
(IA) switeh), group O, 1 (terminal 7) and 3 of bank 1 (terminal 3)
and O to 3 of bank 2 (erminal 9)a The incoming is advanced by the
test circuit thru consecutive groups without being restored tc nor-
mal, but when testing groups 1 and 3, the test circult must select
brush 1 and group O first, then return the incoming to normal, ad-
vance the (IA) switch one terminal and select brush 1 and group 3.

Advancing Second Connsctor

Assuming that the brushes of the (IA) switch rest on terminal
15 at the completion of the test of finals through the third in-
coming, the (R-1A) switch is advanced to position 8 or 17 by
ground from the (CON) relay operated, terminal 15 and brush F
(I-A), lead 4, cam (P~1A) cam (C~lA) to battery thru the (R~1A)
magnet, the A cam advancing the switch to normal position 1 or
10, With the (JA) switch in position 15 and the (RlA) switch in
position 1 or 10, the (R1B) switch is advanced to position 2 thru
cams (B<~1B) and (P=lA) over the same circuilt. Fram this point on
the test set functions as described for connector le.

{IB) Switch

Should the terminals of the (IA) switch be insufficient to
test all of the finals in an office, a second switch (IB) is pro-
vided. When the (IA) switch reaches terminal 21, the (ACA) relay
operates thru the primary winding. The (ACA) relay operated,
operates the (TRA) relay. The (TRA) relay operated, operatss the
(RN) relay and transfers the control leads from the (IA) switch
to the (IB) switch. The (TRA) relay operated, advences the (IB) ..
switch to terminal 1. Prom this point on the test circuit functions
in a similar manner to that before described. "

Conclusion of Routine Test
Upon the conclusion of a routine test when the last (I) switch
reaches 21, (EC) lamp lights as an indication that the cyecls of
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tests has coms to an ends When it is desired to restore the test
circuit to normal (ST) key is restored to nomal releasing (8T)

2nd (CON) relays and advancing the last connector switch to nor-
mal. (CON) relay released, extinguishes (EC) lamp, (RN) key is

7( then operated, operating (RN1l) relay which loeks under contiol of

6426

(Ri) relay, if operated and independently of (RN) relay if (IA)
switch 18 in 21, Wheres "A" wiring is used the locking circuits
+¢ (ACA) and (RN) relaye, if operated, are shifted from the back
tc the front contacts of (RNl) relay thru its continuity contacts.
The locking circuits of (ACA) and (RN) relays are maintained di-
rectly under control of (RN) key operated, when (RN1) relay oper-
atee, (RN) key should then be releaseds When (RN) key is re-
leaszed, the release magnet of (T) rew of keys is _.operated, if
any of the keys in the row are operated, as long as (RN1) relay
is operated, releasing any oprrated keys in that rowa When (RN)
and (TWB) keys are released (ACA), (TRA) and (RN) relays, if
operated, release and the (RN2) relay operates. The directing '
switches step from 21 4o normal directly under control of (RN)
key normal whers "A®™ wiring is used and under control of (RN2)
relay operated. When (IA) switch leaves 21, (RN1) relay re-
leases, releasing (RN2) relayes -

Barticular Group Test

To facilitate the testing of a particular group of finals or
a particular final, a chart is provided on the final test frame
showing the groups ef final trunks available to a brush on an
incoming frame, and what keys to opesrate in conjunction with the
(ST)e (TRA) or (BC) and (PC) keys to cause an (I) switch to step
to a terminal which permits the test of a particular group of
trunks, The (GN) key opsrated, determines the incoming group
selected, the (TWA) or fm) otce key operated; determinss the
(1) switch which is used to reach that incoming. The (T) and
(U) keys operated, determine which terminal the (I) switch is
stepped to, the (0C) key operated, determines the numbar of
groupe to be tested. The (ST) key operated starts the test. No
keys in (GN) and (OC) rows need be operated if it is deaired to
test all the finals that are accesaible from the terminal 1
which the directing selector ia directed. The (ST) key operated,
operates the (ST) relays The (ST) relay and the (TWA) key if
oprerated, energize the (IA) magnet and cause the associate! brush
agsembly to advance off normal. The melector continues %o advance
oy means of ground from the (PC) key cperated through the con-
tacts of the normal (U) keyes ' When the (IA) switeh has advanced
to the position to which the eontact of the operatsd (U) key is
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wired it stope due ‘to the circuit being open through the operated
keys Should the final group desired be acceseible through (IB)
switch, the (TWB) key operated, operates its associated (ACA) relay
thru the secondary windings The (ACA) relay operated, operates

the corresponding (TRA) relay and (RN) relay. The (TRA) relay
operated, advances the associated (IB) switch off mormal. (IB)
switch advances in the same manner as described for (IA) switch to
the position determined by the operated (U) key. The (T) relay
operates when the (IA) or (IB) switch makes contact with the copen
contact, through the operated (U) keys From this point on ths

test circuit functiens in a manner befere described with the follow-
ing exceptions:

(1) When the (I) switch reaches thes preselected tomi.ml. the
sonnector switch takes its setting advancing from nomal to the
position required for the desired test., For instance suppose ihe
(IA) switch to be used stopped on terminal 6, When the switch
makes contaot with terminal 6, the (R-IA) switoh advances from
normel to position 4s As the (R-JA) switch enters position 1-1/2
the associated (PG) relay operates and remains operated as long
as the rotary magnet ies energized (until the switch enters posi-
tion 4 in the assumed case). Circuit: from the ground which ad-
vances the (R-IA) switoh, cam (B~IA) winding of the (FG) relay,

cam (8~JA)a (PG) key operated, cam (P-2) to battery. The (FG)
rolny operated, prevents the incomings which are passed by, from
being madé busy.

(2) When the (R-2) switch enters position 5; the (IC) switch
is set under control of the (0C) key operated.

(3) When (R«2) switeh is in position 6 and incoming group se- -
lection has been completed, (PC) key should be released, permitting '
the advance of (R-2) switoche

() When the (R«2) switch reaches position 7 and (KR) inter-
rupter makes, the key release magneta of (U), (GN) and (0C) rows
of key operate and release the opsrated keys. The key relsase
magnets releas when (KR) intsrrupter breaks.

Particular Circuii Teet

e test for particular circuit is the same as for particular
gro  excep. that the incoming elevator upsd for teat is raised
by hand to connsct with the terminals of a desired final in the
selected group after group ulaction is completed and bafore (PC)
key im released.
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With (57) key operated and (BY) switch normal a circuit-is
cloged thru (J) cam of (R-i) switeh in position 1 to operate
(BY) relay. (BY) relay operated, looks thru contacts of (ST}
key operated as long as (R4) switch ia in pesition 1 and oloses
the circuit to permit (BHY) switch to aivansce under control of
(1) interrupter. (TH) interrupter advances (BY) swiich ons
step every 30 ssconds where *I* wiring is ussed or one step a
minute where *Y* wiring is used.. Should {R-4) switch still be
in position 1 when (BY) switch reaches temminal 10, the (BY)
lamp lights and the alarm functions, The bdperation of (TA) ke
releases the (BY) relay which sxiinguishes (BY) lamp, stops th.
alerm and advences (BY) switch %o ifs next normal position. ..~
(R=l;) switch advances from position 1 before the alarm is

‘brought in, (BY) relay is released advancing (BY) switch to its

next normal positiona.

with (R-4) switch in any position except 1, and '(TBL) switch
normal & eircuit is closed to operate (TBL) relays (TBL) relay
operanted, locks as leng as (R-l4) switoh is off normal and closes

& circuit to permit (TBL) switch to advance under control of
(‘.l.‘ll) interrupters (TH) interrupter advances (TBL) sntoh one
step every 30 seconds. _

with (R-3) switch in any position excspt 5, or w.tth (R=3)
switch in position 5 and (TMR) key normal, if (R-{4) switch is
8till normal when (TBL) ewitch reaches pésition 3, (TBL) lamp
lights, the register operates and the alarm functions, With
(R=3) ewitch in position 5 with (TMR) key opsrated the alarm
will not be brought in until (TBL) switch reaches position 11,
thie increased time is in order to pravent false indications of
trouble on "time measurs release” tests. The operation of (TA)
key operates (TBL~1) relay which locks as long as (R-4) switch
is off normal and releases(TBL) relays (TBL) relay released,
sxtinguishes (TBL) lamp, stops the alarm and steps (TBL) switch
to. 1ts next normal position. If (R) switch restores to nor-
mal befors the alarm is browght in, (TBL) relay ia released, -
advancing (TBL) switch to its next normsl position.

As desoribed in paragraph 6.17 (TBL) lamp may be lighted
and the alarm brought in by failure on "brush continuity tests¥,
even before (TBL) switch has advanced to its trouble position,
The cperation of (TA) key extinguishes (TBL) lamp and stops the
alarm when brought in by a ¥hrush continuity" test.

(TA) key i= lecking so that in cases of trouble whioh require
considerable time to run down, repeated alarms will not bse
brought ine With (TA) key operated, it is h:pollibla to progress
to another final selectors
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Control Advance Feature

%

If trouble developa in the circuit under test or in the tast
circuit the time or trouble alarm functions as explained in para-
graph 6,28,

If it 1s desired to restore the final selector and advance
the test eircuit (CA) key is operateds If (REP) key im operated,
a make busy plug inserted in the associated jack at the final se-
lector frame or the operation of one of the buttons of a (32A)
test set plugged into this jack will cause the circuit to func-
tion fn the same manner as the operation of (CA) key. (CA) key
operated, opsrates (CA) relay in turn operating (CAl) relay. (CAl)
relay cperated locks thru position 2 to 16 of (R-4) switch inde~
pendently of (CA) relay, and advances (R-4) switech from any off
normal position below 16 to position 15 When advancing from po~

. sition 15 to 16 gfound is disconnected from the final sleeve, this

should release the final (TK) relay if operated, restoring the final
gelector to normal if it is off normal, The test circuit cannot
progress tqo the next final selector, advance (R-3) switch or repeat
on the same final until (CA) key is released, relsasing (CA) relay.

Repeating Test (RED Key

Te repsat a test on a certain final the (REP) key ie operated.
The (REP) key operated, operates the (REP) relay which locks to
ground on cam (J-4) if a single test is being made, dér thru the
(MT) key operated to ground on cam (D~3) if a multi-test is being
madea
: If (MT) key is normal, the (REP) relasy operatesd, advances the
(R-l}) switeh from position 16 to 17, and ground on the contact of
the (ST) key advances it to position 1. With the (R-4) switeh in
position 1, the test on the final is repeated. Should the (REPF)
key remain operated, the test will be repeated until the key is
released and when released the test in progzress is not affected
and one repeat test 1s made after this on the same final selector
before progressing tc the next final selsctor. Sheould the (REP)
keoy be operated only momentarily the (REP) relay is locked from
position 2 to 1 to ground on cam (J=4), Under this condit ion the
(REP) relay releases when the (R-4) switch enters position 1 or 2
at the end of a test, however, one repeat test is made before pro-
gressing to the next final selector.

If (NT) key is operated, the (REP) relay operated, will not
affect the progress of a multi-test, but when (R-3) switch reaches
position 18, (R-4) switch will be advanced from position 16 to 17,
and ground on the contact of the (ST) key advances it to position 1.
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The complete multi-test is repeated. Should the (REP) key remain
operated, multi-teets will be repeated on the sams final selector
until the key is rsleased, and when released the multi-test in
prograss i3 completed and one complete multii-teast after this is
mades on the same final selector before progressing to the next fi-
nal selectors Should the (REP) key be operated only momentarily
the (REP) relay is locked from position 2 to 18 1/4 of (R=3)
switche Under this condition (REP) relay releases when (R-3)
switch enters poaition 1l at the end of a multi-test, however,

one receat test ia made befors progressing to the next final se-
lecior. ;

If (BC) and (RBP) keys are both operated, the test cirouit
will block in position 16, until (CA) key is operated and re-
leaseds The operation of (GA) key operates (CA) relay in turn
operating (CAl) relay which looks thru (G) cam of (R-l) switch.
When (CA) key is released (CA) relay releases. With (REP) and
(GAl) relaye opsrated and (CA) relay released, a circuit is
closad to adwance (R-i}) switch from 16 to 17 and the repeat test
procesds as hefore described. For successive repest tests (CA)
key must be opsrated and released for each test. This feature
is to prevent undue interference with a subscriber's line which
might result if unrestricged repeat testis were permitted on
brush gontinuity testis.

Automatio Pess Busy (AFR) Key. -

Should it be desirad to pase by busy finals automatically
during the test, tha (AFB) key is operated. -The (APB) key oper-
ated, removes the short circuit from the winding of the (FB) re-
lay allowing the (FB) relay to operate in seriee with the 800 ohm
winding of the (TF) relay should the final test busye The (FB)
relay operated, operates the (RS-3) relays. The (RS=3) relay
operated, opsratss the (RS) and (RS<2) relays. The (RS) relay
operated, causes the incoming elevator to ascend %o the next free
final terminals,

The (R3-2) relay is made slow releasing to prevent the pre-
maturs releass of the (TP?) relay when the momentum of the incom-
ing elevator carries the brushes beyond the last of a series of
busy terminals to an idle terminal, Ths premature release of
the (TF) relay would release the (PB) relay thus causing the in-
coming selector to rsmain on the terminals of the busy final.
Should the incoming slevator step to an overflow position with
the (APB) key operated the (TF) and (FB) relays releass and the
(ZC) relay operates. The (3C) rslay opermted, advances the (IC)

switch to an even numbered terminal, from which it advances to

e




( W41 Pages, FPaze 39)
Issus 1 BT-514025
January 17, 1928,

odd terminale. Where the (ZC) relay relsases. The (RS-3)
s agpeociated relays operate, as heretofore deascribed, and
nae the incoming to the first trunk in the nsxt group. If
rat trunk in the next group is busy the test circuit func-
N8 as before described. When the (MT) key is operated, (AFB)
§ill not be effective unless (R3) switch is in pesition 1.
sofore, before starting the test circuit with these two keys
nted, (R3) switch should be placed in position 1 by hand, in
pder to pass by the first final, if busye.

FagEs pus prs y

J J When a busy condition on a final is encountered the (BF) lamp
offilights in parallel with the 800 ohm winding of the (TF) relay. If
z |t be desired to pass by this particular final, the (MPB) key is
i operated. The (MPB) key operated, extinguishes the (BF) lamp and
y, operates the (FB) relaye The (PB) relay functions as desired in
! §paragraph 6.31e¢ The (RS-2) relay operated, operates the (MPB) re-
lay and holds the (TF) relay operated. The (RS-3) relay operated,
| functions as described in paragraph 6,51 The (MPB) relay operated,
' locks under control of the (MPB) key and prevents the reoperation
of the (RS-3) relay should the next terminals test busy and cause

. the (PB) relay to operate. When the (MPB) key is released the
(MPB) relay releases and the test of the free final proceeds.
Io Stop Test

To stop an automatic test at any point, (8T) key is released.
If the test circuit is waiting for a busy incoming connector to be-
come idle, the off normal (Rl) switch will be restored to normal,
releasing (ST) and (CON) relayss (CON) relay released advances
(R2) switch to 9. If a test is in progress it will proceed until
(R-4) switch reachee position 17 and with (ST) key released (R=it)
switch is advanced to 18, advancing (R-2) switch from 7 to 8.
With (R-2) switch in position 8, down-drive takes place in the asso-
ciated incoming melectors When the down-drive is completed, ground
from the (Y) commutator advances (R-2) switeh from 8 to 9. (IC)
switch advances to nomal, advancing (R=2) switch from 9. to normal,
in turn advancing (R-4) switch from 18 to l. With (R=2) switch in
positions 9 to 11 or 18 to 2, the (R~ switches are restored to
normal. When all of the (R=1) switches are normal, (ST) and (CON)
relays release. If (ACA), (TRA) and (RN) relays are operated they
will remain operated and the directing switches will remain in the
positions that they are lefte (TRA) key, if operated, should be
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released if the test is to be stiopped for any consi@
of time.

If the (8T) key is again operated before (RN) k
and (TRA) or (BC) key is operated, (8T), (T) and (CO
reoperate and the teetl proceesds, connecting to the bd
in the group directed to by the directing switches in
tions that they were left,

If with (ST) key released (AN) key is operated, (R
opsrates and locke under control of (RN) relay, if ope
The locking eirsuits of (ACA) and (RN) relays are maint
directly under contrel of (RN) key operated, when (RN1)
operates. With (R-2) switch normal and (CON) ralay rel
(IA) switch spins teo 21 Af in any other off normal posit
if (IA) switeh is normal or in position 21, (IB) switch
21 if in apy other off normal positions With (IA) switch
(AN=1) relay locks independently of (MN) relelw (RN) key§
remain cperated until the directing switches which are of
mal are advanced to 21, (RN) Xey should then be relsassd.
(RN) key is releassed, the release magnet of (T) row of kej
opsrated if any of the keys in the row are operated, as lon
(nN-1) relay is opomt-d and the operated keys in (T) row ehgy
release. When (RN) and (TWB) keys are released, (ACA), (TRA]
and (RN) relays, if opsrated, Teleass and the dirsating switd
®tep from 21 %o norul. When (IA) switch leaves 21,
lay roluluo

Lines 97, 98 and 99 are used for test purposes enlye Shot
ene of thesd lines ba melected falsely, linea 97 and 98 test !
busy, and lins S9 will route the call to the interespting oper:
ator Af the line is mot under test and. (TRA) key is normals '
Under this aouutm 26 H) nny should operate nghtm (1%)
iampe A ;

va—"rr & e "'J-’q‘ Cheaily m }"'*"I'EI‘;: / L,

M(%hcy—h—mtm ‘groundsd eapmity is connected !
to the tip of the fundamental eircuit when (A=3) switch is in ’
positicns 1, 3 and Ss This has the effect of a trunk loop in
making the final (L) relay slow in releasing. The making of |
proper selsctions and geizing the temt line checks the proper |
release of ‘the final- (L) relay end ‘the adjustment of the (A),
(B) ana (U) commutator brushes.

-~




6.36 Commutator Resistance Test

The operation of (COM) key reduces the resistance of the fund-
amsntal circuit and disconnects the capacity from the tip. With
the resistance of the fundamental ocircuit reduced, any resistanoce
betwesen the final selector commutator segments (A), (B) and (U)
and the associated brushes will be more pronounced as it will
give a greater drop in potential across the stepping relay during
the closed interval of the brush than is obtained over the regular

fundamental eircuit,

( 41 Pages, Pagi 41)
Issus 1 BT-514023
January 17, 1928,

The making of proper selections and seizing

e test line checke the proper functioning of the cirouit. If
any other line is seized due to false sslections, the frouble may
have besn caused by excessive commutator resistance.

This test can be made in conjunction with any other test except
Time Measurs Release Testas,
junotion with "brush continuity® tests as wrong selections would

be passed as OuK.

It should not however be made in con-

_ This test had best be made with (R-3) switch in
/ positions 1, 5 or 13 as in these positions false sslections on

brush, tens or units selections will be detected.
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