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Hestorn Electric Coas, Incorporated, ( 41 Ppages, Page 1 )
Equipmont Engineering Branch, Hawthorne. Issue 1 BT=51402%
January 17, 1928,

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

METHOD OF OPERATION
Autcmatic Routine Test of Final Selectors =~ Automatic Routine Selector Test

Prame -~ Panel Systeme

REVELOFMENT |
lo EURFOSE OF CIRCUIT

lol This circuit is Gesigned to test final selectors which operate
with ground on the cut-off relay. By the operation of the (3T)
and (TRA) keys in the test circuit an incoming selector which 1is
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" hunts to the third test 1line. 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 switch
in the test circuit. When this connection is established, a series
circuit is closed indicating that the final selector is functioning
properly, The teat then advances and in turn advances the incoming
selector used as a connecting circuit to the next final selector to
be testedo The testing of the final selectors will progress auto-
matically until all final selectors have been tested, after which
a 8ignal known as "Bnd of Cycle” signal will be given indicating
the completion of the test on all final selectors.

1a2 If troudble is encountered at any time an alarm signal is given.

1.3 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 selectors are multipled on the incoming
frames .,

la4 By means of a particular circuit feature any particuiar group
of final selectors can be tested by means of directing the test
circuit 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: 1In order to test a particular final selector
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the incoming selector must be raised manually to the terminal in
that particular incoming group where the final 18 located.

15 A repeat test feature is provided so that tests may be re=
peated on any final selectors

146 In the case whers the final selector happens to be busy an
"Automatic or Manual® pass-~busy feature is provided,

1.7 Continuity tests may be made of the brushes which do not have
acces® to the test lines.

2. NORKING LIMITS

201 This circuit is designed to opsrate with the central office
battery between U48.5 and 50 velts.
SFEBATION
3o ERINCIPAL FUNCTIONS
3.01 This circuit automatically tests all final selectors in

offices where line circuits have ground on the cut~off relayss

3,02 This circuit is arranged to test for busy, thoﬁr'quirpd in-
coming selectors which have access to all the final selectors.

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

3204 The inccoming selectors used for connecting 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.

3005 This circuit is arranged to distinguish between busy and idls
aslectora and to wait for a particular seleotor to become idle
after which it will proceed with the test, or if desired, a "Paaa-
busy® key may be operated which will cause the test circuit ¢
p265 by the final selectors which are busy at the time the tsst
circuit encounters them.
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3,06 This oircuit will give an alarm in the event trouble is encoun-
tereds An alarm will also bs 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,

3a07 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 alerm is.brought in (ALM).

3.08 This circuit i1s arranged to apply a eurrent flow hdld 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.

310 Thie circuit is arranged to apply a speed operate and non-oper-
ate teat on the PBX relay.

3all This circuit is arranged to appiy a speed operate test of the
(‘I'B) ‘relaye.
3al2 This circuit is arranged to test the speed operate and release

of the (L) relay during final selection.

3e13 This circuit is arranged to test the capability of the final
selector to select an idle line. This is accomplished by directing
the final for brush group and unit selections to a test line, in
this case terminal 99.

3all This circuit is arranged to test the capability of the final
to make a direct line busy testo This is accomplished by directing
the final to terminal 99 where a busy condition is furnished en
this particular line.

3015 This circuit is arranged to make a "first FBX line idle test®
last PBX line idle test® "last PBX line busy test® "intermediate
PBX 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
descrided in paragraphs 3,15 and 3.14.

3016 This circuit is arranged so that in the event of trouble
. 6ither 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 repeat test may be made or the test circuit may bde
advanced to the next selector. With the (CA) key opontod the
test sequence switch will not return to normal,.

3017 (TST) condenser is provided as a means for testing (AH) re-

laya ‘
3418 This circuit is arranged to give a vicual signal in case the
test. 11:}6. (1ine 99), ;s 001204 on a test call or thru errore
3.19 The following tests are applied to the final selector:
30191 Commutator resistance test.
3.192 Test of immediate line make busy paths
30193 Nonwoperate test of (PBX) relay over ringe
3194 Test of off-normal ground.
34195 Teat of return to normals
34196 - Brush continuity test.
32197 Time measure release test.
3420 The circuit is arranged so that the 'contrd advance~ reaiure

may be controlled from all final frames.

3.21 The (TRA) key is operated to close the test line thru to the
test circuit, the test line is held busy except for a short in-
terval artor units selections

4o CONNECTING CIRCUITS

Lol This circuit will function with panel machine switching system
incoming c¢ircuits and pansl machine switching final cirouita which
oporato with ground on cut-off relays.

50 AFEABATUS AND FUNCTIIONS
501 Connector Sequence Switches (R~lA)s (R=1B) Etcs

These connector sequsnce switches are used to connect the
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test circuit to the different incomingeslectors, One connector
serves to connect the test circuit to 3 different incomings. The
wires to the different selectors are indicated by the numerals 1,
25 3 etco Where more than 3 incoming selectors are required for
connecting purposes two or more connector sequence switches must
be used, Only one incoming loloctor is connected to the test cir-
cuit at any one time.

5002 Directing Switches

Associated with cross-connection terminals are one or more
200 type selector switches. These switches serve =
lst ~ to control the brush and group selections of the incoming
usod for connocting purposesc

2nd « They dotor-ino which 1nconing gelector will de used for con-
necting purposes. f

3rd = They set the overflow terminal counter to indicate how many
overflow terminals are to be passed before returning the
elevator,

5403 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.

5.04 Connector 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 revolutione

5005 Test Sequence Switch (R-li)

This switoh controls the selections of the rinal selector and
controls ths test conditions imposed on the selectore

5¢06 ZIrouble Timing Switoh (TBL)

This switch in conjunction with an interrupter starts count-
ing time when the circuit to be tested becomes idle. The switch
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takes one step for each closure of the interrupter and the de=
8sired time is secured by passing the d esired number of terminals
on the bank before the switch stops on the trouble alarm ter-
minal, On time measure release tests a longer time is counted
off. '

5407 Buay Timing Switch (BY)

This switch fm conjunction with an interrupter starts count~
ing time when the ‘test beginse. The switch takes 1 step for each
closure of the interrupter and the desired time is secured by
passing the desired number of terminals on the bank before the
8witch stops on the terminal assigned for busy alarme.

5.08 Start Kev (ST)

The operation of this key starts the automatic test which
continues until all the final selectors have been tested. Ir
other keys are operated, 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.

5.09 Raturn to Normal Kev (RN)

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

5.10 Control Advance Kev (CAY

This Xey is operated when the teat circuit fails to complete
its cycle due to a fault in 1tself 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,

5011 ZTime Alarm Key (TA) .

The operatiou of this key res§#s the timing switches and holds
up progression of the test cirecuit to another final until the key
is restoreds The circuit will continue to test the same circuit
however if the (REP) key is operated.
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5012 Bopeat 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 operatede A wmingle repeat sycle of teste is made dy momen-
tarily operating the key.

5013 mmmumnmm

The operation of this key eanau the tost cirouit to automati-
ully pass all ﬁmlo that are busye

Selt Manual Pags Buey Kev (MPR)

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 procesd until the key iz restored to nomal. By
repeated operations of the key successive busy finals may be passed.

5.15 Particular Circult Kev (FC)

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 ies desired to test a particular
final selector of a group, first the proper group is selested, then
the elevator is raised to e desired terminal by hande Por the
purpose of testing a particular group or groups, this circuit is
provided with a tens and a row of units keys to select any desired
terminal on the directing selectors, one or more twenties keys
(TWA), (T¥B) etcs each of which controls a particular directing
selector switch: Group number keys (GN) O to 3 inclusive, to guide
the incoming elevator to the particular groups to be tested: Over-
fiow Count keya (OC) O to 3 inclusive which determine the number
of overflow terminals to be passed before the incoming olovator is
restored to noml. :

5,18 *Hidbsk Saitean indk

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 (CA) feature
is brought into play.
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5.17 Brush Continuity Test Kev (BC)

With this key operated, a brush continuity test is made. The
partioular line selected is determined by the 1ackc in (B)s (T)
and (U) rows which are pln:god upe

5018 ) ® " ' » » " &

Are used as keys dy inserting a "make bdusy® plug in one jack
in each row, to direct the final selector to any desired teqrminal
v when making drush continuity tests.

5019 Multi-Toest Key (MI)

Vhen this key is operated, a series of tests 1is made of each
final selector defore progressing to the next final selectors.

520 Wl

When this key 1is oporﬁt'od a test of the time measure release
feature of final aoloctors is made when (R}) uitch is in posi-
tion 5.

»

5421 Commutator Test Key (COM).

When this key is operated the resistance of tke fundamental
circuit 1s reduced in order to detect ozcusivo roeistaneo between
commutators and their brushese.

5022 mmr.my_(m

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

5¢23 Class Sequence Switch (R3)

The purpose of this switch is to change the teat 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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5.24 Single Test Meter (ST)

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

5025 Multi=Test Meter (MT)

This meter operates each time a multi-test of a selector 1is
completeda ] '

5.26 Alarm Meter (ALM)

- This meter counts each time the trouble alarm is brought in.

5427 Busy Incominz Lamp (BI)

This lamp lights when a bdusy incoming is encountered.

5.26 Busy Final lamp (BF)

This lamp lights when a busy final is encountered.

5029 End of Cvole Lemp (EC)

This lamp lights when the test cirouit campletes a routine
test of all finals.

5.30 Busy Alam 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.

531 Irouble Alarm lemp CTRL)

This lamp lights when trouble 1s encountered in the final se~
lector under test or in the test circuit during the test.

532 Busy Back lemp (BB)

This lamp flashes on a brush continuity test if the line called
is busye :

533 JIatercepting Lamp (IN)
The lighting of this lamp on a brush oomt inuity test may indi-

cate that the line called 1is intercepted or that the sleeve is
open,
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5.34 Brush Continuity Switch (BC)

This switch controls the progress of a brush continuity test.
6s GCIRCUIT OPERATION
6401 Start of Test

"The (ST) and (TBA) or (BC) keys are operated to start tho
test. The (8T) key operated, operates the (ST) 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 nomeal, 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 its winding is short-cireuited. Ths step-
ping magnet energized, opens its circuit, releasss and advances
the (I«A) brush assembly to terminal 1, When terminals on the
(1) switches are not connected for a test, the terminals of arc

A are connected to ground cawsing the stepping magnet to ener-
gize immediately upon.the advance of the switch tao that terminal.
When the (I-A) brush assembly advances to a terminal which is
connected for test the (T) relay cperates in series with the
stepping magnet. The stepping magnet does not opor‘ato due to the
high resistance in the circuit. 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 "teet for busy®" positions For the first test this
will be position 2, Circuit: Battery, (R-1A) magnet, cam (B-lA),
oross connection block 6-X lead 1, brush and terminal 1 of arc
(I~AG, (CON) relay operated, to ground. Where more than ons con-~
nector is required to test all the final ¢ircuits in an exchange,
each succeeding connector camnot be moved out of normal until the
Preceding one used has returmed to normal. For inetance, it is '
assumed that the second connector shown in the Schematic is the
last of a series of connector units. Connsctor 1 can only be
moved out of position 1 or 10 after the last connector is restored
to position 1 or 10, The cirouit for ressoring the last connector
or any esuccseding connector, is from ground on the (CON) relay
operated, brush 6 and some terminal of the (I) switch croes 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 1s not
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retutned to normal, the oircuit ceases to function and the alarm
operates as hereinafter described.

602 ZTest Incoming for Busy

¥With (R-1A) switch in position 2, (TI) relay operates on its
primary winding, the circuit being thru (R) cam of (R=1A) switch,

Y cross connection block (5-X), arc (5) of (I.A) switch and front
contacts of (T) relay. (TI) relay operated, lights (Bl) lamp and
advances {(R-2) switch from 1 to 24 In position 1 3/4 battery thru
the secondary winding and front contacte of (TI) relay is comnected
to (TX~1) leads (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 1s busy (TI) relay will lock 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) interrupter. When (TY~1) lead becomes grounded and
(AV) interrupter makes, (3) relay operates; when (AV) interrupter
breaks (5t) relay operates; when (AV) interrupter makes (2) relay
- operates; when (AV) interrupter brukg (2*) relay operates: when
(AV) interrupter makes (1). relay operates; when (AV) interrupter
breaks (1¢) relay operates; when (AV) interrupter makes (0) relay
operates; when (AV) interrupter btreaks (0?') relay operates. (O°)
relay operated advances (R2) switch from 2 to 3. The purpose 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 Ras taken place. On leaving po-
~sition 2 the counting rolaya are roluaod-

6.05 Setting Incoming Control Switoh

When the (R-2) switch enters position 3, the (R~1A) ewitch
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 (RS-2) relay operated,
operates the (TF) relay and advances the (R-2) switch to position
e The (TF) relay operated, operates the (TP~1) relay when the
(IC) switch i in odd positicns and opens the operating circuit

|
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for the (TR) relay, thus holding the (T) and (R) leads open.
The (TP~1) relay performs no useful function at this time. The (
(IC) stepping magnet energized, opens its circuit and releasea, f"
advancing the (IC) brush assembly. The position of the (IC)
switch determines the number of overflow terminals the incom-
ing-elevator must pasg@ by before it is restored to normal, and |
thus determines the number of groups to be teated. With the
schems of cross--connection shown on the drawing and with the
brushes of the (JA) switch resting on terminal 1, group O to 3
inclusive in the first frame are tested. As determined by the
cross-gonnection of the (IA) switch and terminal strip 4, the
(IC) magnet is short-circuited when its brush assembly rests

on terminal 1, Circuit: ground on the (PC) key, brush 4 and
terminal 1 of (IA) switch, cross-connection of terminal strip U,
lead 4, to terminsl lof arc (IC=2)a On the settinz just made,
the incoming elevator rsturns tc normal when the elevator
brushes have stepped to the fourth set of overflow tsrminalse

6404+ Incoming Brush Selection

¥ith the (R-2) switch in position 4, the (UP) magnet in the
incoming selector 1s 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 selection. The brush selected i1s controlled by the setting |
of the (IA) switche With the (IA) switch on terminal 1 and with |
the cross-conne ction shown, the (0) brush will be sslected, As !
the incoming brush elevator ascends, ground from the (A) commu-
tater over the (TA-1l) lead thru arc 2 of the (IA) switch and
oross-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 (O!) relay operates. The (0%) relay
operated, opens the circuit to the (UP) magnet, stopping the
elevator and advances the (R-2) switch to position 5e¢ With the
(R~2) switch in position 5, the (TH) magnet is energized over
lead (TM~1) for tripping the brushe As the (R-2) switch leaves
position U4~1/4 the (0) and (O!) relays releass. Ground on the
contact of the (0F) rolay normal advances tho (R=2) switch to i
position 6,

6.05 Ingcoming Group Selection

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

B —

|
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incoming group selectiones The (TM) magnet operated, tripa 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, opsrates the (0) relay for the given
position of the (IA) switch and the orosseconnection shown)s The
(0f) 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/l the (0) and (0?) re-
lays releases AS the switoh leaves position 6, the (RS~2) and (T)
relays releass, The (RAS~2) relay released, opens the cirouit
through the 1000 ohm vind:lng ef the (TP) rolay. '

6406 Final Busy Test

If the final seleotor seized is busy thers is ground , on the
(8) lead= When the incoming seizes a final which ‘is busys the . .
(TP) relay holds through its 800 ohm winding over lead (T8-1) and
the (BF) lamp is lighteds If the final when seized is free, or
when it decomes free, the (TP) relay releases. The (TF) relay re-
leased and the (TP-1) relay remaining operated, operates the (TR)
relay, thru 6dd terminals ‘of (5) arc of (IC) switch and back éon-
tacts of (ZC) relaye The (TF) relay released, connects ground
thru its back contacts to the sleeve of the ﬁml holding it
b“y. :

If the finsl selector vhieh is seized 1- bmy and is or the .
type that has the time measure release feature, there iz a possi-
bility of the final selector (1K) relay reoperating while the fi-
nal is restoring to normal and locking to greund thru back con-
tacts of (TF) relay. Under this condition tho final will advanee
to 4its dusy baot position. ;

6,061 vw: (TR) reiay operated and (M4) tvitch in position 1,

; "(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) switch, When (YT) relay releases, (YT1) relay re-
leases and a oircuit is closed from gound, (G) cam of (R4)
switoh, back contacts of (YT1) relay and front contacts of
(YT2) relay operating (TF) relay« (TP) relay operated dis-
connects ground from the final sleeve allowing the final
(1X) relay to release and releasing (TR) relay. (TR) relay
released releases (YT2) relays (TP) relay locks te ground
on the final slesve until the final has restored to normal,
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6407 Advance of Test Switch

6,071 (TR) relay operated, connects the tip and ring leads
from the final tc the test oircuit. (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
is“in the normal position. (YT) relay operated lacks aver
the final ring and operates (YT=1) relay, which closes
ground thru the winding of (7G) relay to the tip of the
final and operates (YT-2) relay. (TG) relay should oper~
ate from the dattery thru the winding of the final (L) re-
lay, but the (L) relay should not operate on account of
the high resistance of (TG) relay. {(7G) relay operated,
gperates (TCl) relay which advances (Ri) switch from 1 to
2s On leaving position 1, (YT2), (TC) and (1Gl) relays
release and the operating circuit of (YT) relay is broken.

6008 [Fina) Brush Selection

In position 2, the fundamsntal circuit for final brush selsc-
tion is 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 jJack in (B) row in which a "make busy"®
plug is inserted if (BC) key is operatede Impulses from the final
(A) commutator, short circuit and release (STP) relay, allowing
the prime relay corresponding to the operated counting relay to
operateo The operation of the prime relay transfers the pulsing
lead to the next counting relaya The impulses from the final se-
lector circuit econtinue until (30) counting relay operates. When
(STP) relay releases, (Bo*) and (Fot) relays operatea The opera-
tion of (BO®) relay opens the fundamental circuit, causing the -
final circuit to advance. The operation of (FOt) relay advanoces
(W) sequence switch fram 2 to 3- On leaving posfion 2, the bat-
tery supply to the counting relays is broken releasing them.

(rot) relay roloasod, advancol (R4) switch from 3 to U.

8,09 nm_m:_mm

In position 4, 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 P, S
to the jack in (T) row in which a "make busy" plug is inserted
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" (BC) key is operated. As pulses are received the successive

' eounting relays operate; when (BO!) and (FO*) relays operate, the

i fundamental circuit is broken advancing the final selector and ad-
i*, ~ wancing (M4) switch from 4 to 5. Cn leaving position 4, the bat-
| tery supply to the counting relays is broken releasing them. (FO7)
| gopelay rclund, advances (R4) switch from 5 to 6o

B T L G :
3 ’”{rs ""{’ In position 6, the fundamental circuit for final units selec- >
: on is closed and (3TF) relay operates, operating (7) or (9)
ting relay dspending upon the position of (R3) switch if (BC)
#y 1s noyrmal or the counting relay corresponding to the jack in
) row in which a "make busy® plug is inserted if (BC) key is
-u _u8perated. As pulses are received the successive counting relays
| glsuOperate; when (BOY) and (FOt) relays operate, the fundamental cir-
o fmnit is broken advancing the final selector and advancing (R4)
,m;ﬂitch from 6 to 7« On leaving position 6, the battery supply to
“*w o counting relays is broken releasing thom. - (PO') relay ruleased
: vances (R4) switch from 7 to 8«
(s2. In position 6, battery from (J) cam of (R4) switch is closed
ghru to (MB) relay. The winding of (MB) relay.is short circuited
=439y ground thru back contacts of (SO) relay, so that it does not
,baj@perate until (80) relay operates. (MB) relay operated, remains
;operated until (R4) switch advances out of 9 and until (TKR) relay
W‘ oleasss. (MB) relay operated, switches the ﬂow»o of the test |

b
¥ “ . : ‘. 1 . . i ‘w‘(c
m %.111 m,, Line Conditions Beta
£ A DGR
With (R5) switoh in pes¥tién’i, the test
rsembles an idle dinet 1ine, and the final
mm

directed to ite : &
With. (R3) switch im | n 5, the tqlrt

resembles an idle lows¥ P.BeXo grou
nal selesctor is di

With (R3) switéh
.ruonblu an idle

_ aﬁ:. and the final
, hunts to line 99. |
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60112 Pinal Advance

661121 The final advances after units selec

* disconnecting ground from the ring, rel

(YT) relay in turn releasing (YT1) relays

relay released connects ground to the rinm

the teet line, When the final stops on

after testing it for busy, it connects U

thru a resistance to the sleeve, operatif

~~ relay, lighting (TL) lamp and also opera’

(SLV) or (SLV1) relay closing a circuit 9

back contacts of (YT5) relay to operate ¥

lays (SL) relay operated, locks indepeni

of (YI3) relay. When the final advances’

the ring is closed thru and a cirouit isf®1. $1oe:

from ground, from cam (BE) of (R4) switch _%
contacts of (YT1) relay, the ring of thelit '8

line, the ring of the final, cam (I) of (I

switch, tack contacts of (YT) relay, cam*

- .

e R

@ operating (YT3) relay. (YI5) relay operate:
opens the operating circuit of (SL) relaP;
<48 for the purpose of preventing the opere
of (SL) relay and blocking the test circwu
the immediate make busy path of the
e is open. With (YT5) and (SL) relay
“ysa circuit is closed thru their fro
ets to advance (R4) switch from 8 to 9
4 'osition 8, (YT3) relay releases

S S N e, AR

B T
s 4 !

hin position 9, ¢SUB) relay it
g of the test line; battery thru
ay is connected to the ring of
connected to the tip of the fi-
 talking position (TKR) relay
ith '3UB) relay and should lock -
) or (SLV1) relay; (SUB) relay Bt
migdiately shunted by the ground
i* {TKR) relay operated, oper-
relay operated. (SR) re-
(R4) switch, thru back
4 (FR) relay. On
cuit of (SR) relay

s
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was broken but it rémained locked thru back oontacts of (TX1)
relays (TK1) relay operated, operates (TK2) relay, which
locks thru (P) cam of (Ry) switche The operation of (TX1)
relay also disconnects ground from the final sleeve and
switches the lotking circuit of (SR) relay frem ground to
the final sleeve. When zground is disconnected from the fi-
nal sleeve, the final ('H() relay should release and connect
ground- to the sleeve thru its back contacts; this ground
should hold (SR) relay operateds Should the ground not be
oconnected to the sleeve by the release of the rinal (TK) re-
lay, (SR) relay would release, releasing (FR) relay opening
the operating circuit of (CH) relay, blocking the test cir-
cuit in position 15« The final should advance to its
Yawaiting called subscriberts release® positions “The final
(L) relay should hold in series with (SUB) relay, operating
(SUB) relay. (SUB) relay operated, operates (MT) relay in .
turn operating (MT1) relay which advances (R4) switch from

9 to 10a The opsrating 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) relay. This
is for the purpose of detecting a oross between the tip and
sleeve of the final btrush, 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 ané the
"awaiting® called subsoribert's release position, and the ad~
vance of the test circuit would be bdlockeds On leaving po- +
sition 9 (MT) relay relsases, relessing (MT1) relay and ad-
vancing (R4) switch from 10 to-1la In positicn 11, if the
rinal (L) relay is still halding as it shouldy (SUB) relay
#hould still be operated and (MT) relay should operate,
operating (MT1) relaye If the final (L) relay fails on its
hold test (SUB) relay should be released and the test oire
cuit should block in position 9 or.1le (MT1) relay oper-
ated, loocks to ground on (J) cam of (R4) switch and advanoes
(R4) switch from 11 to 12. On leaving pesition 11 (MT) re-
lay releases advancing (Ri) switoh from 12 to 13 On leav=-
ing position 12, the circuit thru (SUB) relay is openedj
however, ground from (B) cam of (RY) switch thru resistances
is left oconnected to the ring of the test line, applying a
release test to the final (L) relay. In peaition 13, (MT)
relay should operate in local oircuit, closing a circuit
from ground thru its front contects and front contacts of
(MT1) relay to advance (R4) switch from 13 to lla 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 ths purpose of holding the final (L)
relay in case it haa failed to meet itz relesse tests In
pesition 14, a circuit is closed from ground thru back
contact of (MT) relay, (W) cam of (R4) switch, (DL) in~
terrupter, (R) cam of (R3) switch, (1) relay to battery,
operating (1) relay when (DL) interrupter closes. When
(DL) tnterrupter opens (1t) relay should operate, when

{DL) interruptsr again cleses {(S0) rola{ should operate,
and when (DL) interrupter again opens, *)and (FOt) re-
lays operats. (FO') relay cperated, advance. (R4) switch
from 14 to 15. On leaving position 14 the counting 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 (MT1l) relay
which locks and blocks the test ¢ircuit in position 15.

If the final (L) rolay meets its release test the final
will advance and disconnect bdattery from the elesve of

the test lins, relsaeing (TL) relay which extinguishes

(TL) lamp and releasing (SLV) or (3LV1) relay in turn re-
ieasing (SL) and (TXR) relayss (TER) relay released, reo-
leases (TK1) and (MB) relays. (TK1) relay released,
switches the final cleeve from the locking circuit of (SR)
relay to the locking cirouit of (FR) relay. (SR) relay
r#lsaces but (FR) rslay should lock to ground on the final
slseves A circuit is closed from ground thru back contacte
ol (8R) relay and front contacts of (FR) relay to operats
{CH) relay. This is for the purpose of checking the lock-
ing cirouit of (FR) relaye (CH) relay operated, locka. to
ground on (E) cam of (R4) switche When the final selector
has restored to normal, it will disconnect ground from tha
siseve, releasing (FR) relay. (PR) relay released, con-
nects ground to the final slesve to hold the final selector
busy and a circuit 1s closed fram ground thru back oontacts
of (MT1) relay in parallel thru contacts of (TMR) key nor-
mal and contacts of (N) cam of (R5) switch in position 6 to
%+ back oontacts of (SUB) relay., front contacts of (CH) re-
ia7, back contacts of (FR) relay and (W) cam af (RY) switoh,
advancing (Ru) switch from 15 to 16.

6.12 Busy Line Tests

¥ith (R5) switch in poeition 3, the test 1ine (1ins 99) re-
sembles a busy dirsct line when the final selector is testing
it, and the final selector is directed to it.
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With (R5) switch in position 9, the test line {iine 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 PsBsXe
hunt to line 99.

On both of these tests when (R4) switch reaches position 6,
battery thru resistances is connected to the 8leeve of the test
line holding it busy and operating (SLV) or (SLV1) relay in turn
operating (SL) relay. When the fiinal advances after units selec-
tion, it disconnects ground from the ring, releasing (YT) relay,
in turn releasing (YT1l) relay. (YTL) relay released, advances
(R4) switch from 8 to 9« The final selestor tests the line and
finding it busy, the elevator should restore 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 operats (2) re-
lay, the release of (BB) relay permitting (2') relay to operate,
the next operation of (BB) relay should oparate (1) relay, the
release of (BB) relay permitting (1t) relay to operats, 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, advancéds (R4) switch from 9 to 10, On leaving
position 9 battery is disconnected from the sleeve of tha 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
(RY) 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 16« Thie should permit the final (TX) re~
lay to release and the final to restore to normals )

6.13 No Test Calls

With (R3) switch in position 13, the test line (line 99) re-
sembles a busy direct line when seized by the final selector, and
the final selector is directed to the test line on a ®"no test"
basis. The "nc testi" 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
reaches position 6, battery thru rosistances is connectad to the
8leeve 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 discomnects ground from the ring, releas-
ing (YT) relay, in turn releasing (YT1l) 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 syound from (E) cam of (R3) switch, back contacts of (YT1)
relay, the ring of the test line, the ring of the final, cam

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

(K3) switch, winding of (YI3) relay to batiery, operating (YT3)
relay. With (YTS) and (SL) relays operated, a circuit is closed
through their front contacts to advance (R4) switch from 8 to 9
On leaving position 8, (YT5) relay releases. (NT) relay is con-
nected to the tip of the test line, and when the final reaches
the talking positicn it should operate from ground frem (E) cam
of (R4) switch, in position 9, over the tip of the final selectors
(NT) relay operated, connects (TKR) relay to the final ringe

Vhere “I* wiring is used, in positions 9 to 15 of (R4) switch,

ground from (D) cam of (R3) ewitch through the winding of (SUEB)
relay, (V) cam of (RY) switch and (P) cam of (R3) switch is con-
nscted to the ring of the test linea Where "J" wiring is used,
in positlon 9 of {M4)e ground from (p) cam of (R3) switich through
(v) cam of (Ry) awitch and (P) cam of (R3) switch is connected to
the ring of the test line. (TKR) relay should operate and should
lock through front contacts of (SLV) or (SLV1l) relay. (TKR) re-
lay cperated, operates (TX1) relay and holds (MB) relay operatied.
(SR) relay was operated in position 6 of (R4) switeh, through
back contacte of (TK1) relay, it operated. (PR) relay. On lsav-
ing position 3 the operating oireuit of (8R) relay was dbroken

but it remained locked through back contacts of (TKi) relay. (TK1l)
relay operated, operates (TK2) relay, which locks through (P) canm
of (R4) switche The operation of (TX1) 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
dirconnected from the final sleeve, the final (TK) relay should
release and connect ground to the sleeve thru its back contacts;
this greund should hold (8R) relay operateds Should the ground
not de 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 dbattery supplied to the cleeve
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
3allsd sudscriberts 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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rolay, 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,
There *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 subscriberts release on
no test calls as well as on other calls. The advance of the final
disconnects battery from the sleeve of the tost line, releasing
(SLV) .or (SLV1) relay in turn releasing (8L) and (TKR) relays.
(TKR) relay released, releases (TK1) and (MB) relays., (TKl) relay
released, switches the final sleeve from the loc¢king circuit of
(SR) relay to the locking circuit of (FR) relaye (8R) relay re-
leases but (PR) relay should lock to ground on the final sleeve.

A circuit 1s closed fram ground thru back contacts of (SR) relay
and front contact of (PR) 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) cem of (R4) switcho When
the final selector has restored to normal it will disconnect
ground from the sleeve, releasing (FR) relay. (FR) relay re=-
leased, donnects ground to the final sleeve to hold the final se-
lector busy and a circuit is closed from ground thru back contacts
~of (MT1) relay, contacts of (N) cam of (R3) ewitch, back contacts
of (SUB) relay, front contacts of (CH) relay, back contacts of
(FR) rpéay and (W) cam of (R4) switch, advancing ( H4) switch from
15 to 16,

6.14 Time Measure Release Test

Wi th (R5) in position 5 if (TMR) "time measure release” key is
operated, a test of the time measure release feature is made on
disconnection. The test proceeds as described in par. 64113 until
(R4) switch leaves position 12, except that (SUB) relay is bridged
directly acress 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 pare. 6,113,
(8UB) relay should remain operated, this should operate (MT) relay
in position 15, in turn operating (UT1) relay, which locks thru
(J) cam of (R4) switche After a pericd 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
sleeve releasing (SLV) or (SLV1) relay in turn releasing (SL) and
(IXR) relays. (TKR) relay released, releases (TK1) and (MB)
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relayss (TKl) 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- 4
ate (CH) relay, this is for the purposs of checking the locking f
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 circuit is closed

from ground from (J) cam of (R4) switch, front contacts of (MT1)

relay, (N) cam of (R3) switch contacts of (TMR) key operated,

back contacts of (SUB) relay, front contacts of (CH) relay, back

contacts of (FR) relay and (W) cam of (R4) switoh, advancing (RY)

switch from 15 to 16,

6,15 Multi-Test Operation

With (MT), "mul ti-test", key operated, a series of tests is
made on each final selector, the first with (R5) switch in posi-
tion 1le On the completion of this test (R4) switch will be in
position 16. A circui$ will be closed from ground from (E) cam
of (F4) back contacte of (CA) and (BC) relays contacts of (MT)
key operated, (B) cam of (R3) switch advancing (F5) switch from
1 to 2. Ground from (C) cam of (R3) switch advances (R4) ewitch
from 16 to 17.  Ground thru contacts of (ST) key operated, ad-
vances (R4) switch from 17 to 1. Each time (R4) ewitch advances
from position 17 to position 1, (ST) message register operates,
counting the number of single tests made. Ground from (F) cam
of (R4) switch advances (F5) switch from 2 to 3. With (R3)
switch in position 3 the next test of the final is made and when
(R4) switch reaches position 16 (H5) ewitch will advance from 3°
to 4, causing (R4) switch to restore to normal advancing (R3)
switch from 4 to 5¢ In like manner the tests ares made with (R3)
switch in positions 5, 7, 9, 11 and 13. VWith (F®) ewitch in 13,
when (R4) switch reaches position 16, (R5) switeh is advanced
from 15 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 (R5) switch, contacts of (MT) key operated, back contacts
of (REP) relay; contacts of (TA) key norgal, winding of (RS3) re-
lay to battery, operating (RS3) relaye. (RS3) relay operated,
locks through back contacts of (RS4) relay and advances (Ri)
switch from 16 to 17+ Ground through contacts of (ST) key oper-
ated, advances (RY) switch from 17 to le As (R5) 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 1.

6.16 3ingle Test Operation

With (MT) key normal, a single test is made on a final selector
and then the final selector is released and another fingl 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-
tione At the completion of every successful test (Ri) switch will
be in position 16 and a circuit will be clomed from ground, (E)
ocam 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, locke through back contacts of (RS4) relay
and advances (R4) switch from 16 to 17« Ground through contacts
of (8T) key operated, advences (R4) switch from 17 to 1. As (R4)
switch advances from position 17 to position 1, (ST) meesage reg-
ister operatss, counting the number of single teste made.

6417 Brush Continuity Test

6.171 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
tedt 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 operated to close *he test
line, (11no_99)‘to the test circuit, as the 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) rowe The jacks in which the "Make
busy® plugs are inserted control the final brush, temsand
units selections. Numbers should be set up to test 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 desoribed in
peragraphs 6,07 to 6010 until position 8 of (R4) ewitch
except that (iB) relay does noi operate. Ground thru con-
tacts of (BC) key operated, advances (R4) switch from 8
to 9. In position 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=l) 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 opsrates, con-
necting ringing current through windings of ths repeat
6o0ily closing the final tip through the repeat 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
nomentarily operate due to a surge. (BC) switch advances
from position to position under control of (BC) inter-
rupter. ; .

64172 QqKo 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 adva .3 o its
talking position, closing the tip and rirg conductors
through to the multiple brushes, (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 subscrider®s line, ringer and condenser in se-
ries bridged across the line.

2+ 2 party line or 4 party eemi-selective line (except
where only partially equipped) tip and ring both
connected to ground through ringer and condenser in
series.

3« 4 party'soloctivo line, relays in sub-sets in series
‘ with oondensers bridged across tip and ring.

o PeBeXs line, ring-down relay in series with a conden-
‘8er bridged across the tip and ringe.

5a Central office desk or switchboard line arranged for

ring-down operation, ring-down relay in series with a
condenser bridged across the tip and ring.
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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 (0K) relay which locks thru
(4) arc of (BC) switch. The purpose of operating (AE) relay is
that (AC) relay will have very low contact pressure and will
follow the A«Co pulses but (AH) relay operating in local cir-
cuit should have sufficient contact pressure and its time of
operation should be sufficient to operate ((K) relay. The re-

.tistance which is in parallel with (AH) relay is provided to
slow 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 10a On leaving position 5, (CT) relay re-
leases. In position 7 (CT1) relay operates. 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 0O.Ke tests neither of these relays
should operates (BC) switch advances from position 10 to
position 12 under control of (BC) interrupter. On.leaving
position 11 (CT1) relay releases,

In position 12, (BCl) relay operates, advancing (R4)
switch from 9 to 15, connecting battery thru the winding of
(BC2) relay to the tip and operating (TKl) relay. (SR) re-
lay was operated in position 6 of (Ry) switch, thru back
contacts of (TK1) relay, it operated (FR) relay. When (R4)
switch left position 8 the operating circuit of (8R) relay
was broken but it remained locked thru back contacts of (TKl)
relay. (TK1) relay operated, operates (TK2) relay, which
locks thru (F) cam of (R4) ewitch, The operation of (TK1)
relay also disconnects ground from the final sleeve and
-gwitches the locking circuit of (SR) relay from ground to
the final sleeve, When ground is disconnected from the final
sleeve, the final (1X) relay should release and coanect
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, thisstibuld operate (BC2) relay. When the final hae
advanced further ground will be disconnscted from the tip,
permitting (BC3) relay to opsrate in seriss with (BC2) relay.
- (BC3) relay operated, releases (TK1l) 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
disconnect ground from the sleeve, releasing (PR) relaye.
(PR) relay released, connects ground to the final eleeve
to hold the final selector busy and a ocircuit is olosed
from ground, front contacts of (BCl) and (BC3) relays and
back contacts of (FR) relay to advance (R4) switch from
15 to 16, A circuit is closed from ground an (E) cam of
(Ri4) switch, daock contacts of (CA) relay, front contacts
of (0OK) relay, back contacte of (IN1) and (BLl) relays.
contacts of (MT) key nermal, dack contacts of (REP) relay,
contacts of (TA) key normal, winding of (RS3) relay to
battery, operating (RS3) relay. (RS3) relay operated,
locks thru back contaots of (RS4) relay and advances (RY,
switch from 16 to 17. On leaving position 16; (BC) rei:
relsases, releasing (BCl) relay in turn releasing (BC2)
and (BC3) relays and advancing (BC) switch from position
12 to poesition l4 its normal poeitiono On leaving posi-
‘tion 12 (0K) relay releases. Ground thru contacts of
(8T) key operated, advances (R4) switch fram 17 to la

6:173 Zroubls Conditions
61751 Ypsndde ex ns

In case no brush is tripped or iy case
either tip or ring is qpen or in case the line
on which the fingl sslector stops has no bridge
capable of passing ringing ourrent, (AC) relay
oannot opsrates In any of these cases, the test
oircuit will function as followse. (BC) switch
will advance 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) arc of (BC) switch
and back centacts of (0OK) relay to the troubls
alarm lamp and register, giving a troubls indica-
tion. 1In position 7, (CT1) relay operates. 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
batterys However, under any of the above condi-
tions there should be no circuit for operating
either of theee relays. (BC) ewitch 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 reachees position 16, when
the test circuit will blocke

641732 Qpen Slesve

If the sleeve is 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) switoch to ad-
vance under self interruptions to position 10,
On leaving position 5, (CT) relay releasess In po~
sition 7, (CT1) relay operatess (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 sleeve relay will operate either (BL) or
(IN) relay, deperding upon how the tip and ring of
the line are connected, (ground is usually conw-
nected to the tip, but on party lines some of the

- terminals will be reversed). Depending on the con-
nection, either (BL) or (IN) relay should operate.
In case (IN) relay operates, (IN=1) relay operates
and loocks thru (4) arc of (B3C) switch and (IN) lamp
is lighteds 1In case (BL) relay operates, (BL-1)
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. y ;

(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=l) relay operates,
advancing (R4) switch from 9 to 15, connecting the
winding of (BC-2) relay to the tip and operating
(K1) relayoe The final selector should restore 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 blocks
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641733 Intercepted Line
6417331 Qperator Does 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 operator answers. If the
operator does2 not answer until after
(BC) switch has reached position 12, no
lamp signal other than the trouble alarm
will be given and the circuit will func-
tion as desoribed in paragraph 6.1731.

6217332 Qperator Answers Before Passing Posiw

In case the operator answers the call
before (BC) switch has passed position 5,
(AC) relay may operate operating (AH) re-
lay in turn operating (OK) relay. (OK)
relay operated, sewitches the advancing
circuit of (BC) selector 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-
leases.s In position 7 (CT-1) relay oper-
atess With (CT-1) relay operated, the tip
i8 connected thru the winding of (IN) re=
lay to battery and the ring is connected
thru the winding of (BL) relay to battery.
(IN) relay should operate from 24 volt
battery on tip of the intercepted oper-
atorfts cord circuita (IN) relay operated,
operates (IN-1) relay which locke thru

(4) arc of (BC) selector ewitch, lights
(IN) lamp and closes a circuit to the
trouble lamp and register, giving a-
troudle indication. (BL) relay may oper-
ate from the tripping path in turn oper-
ating (BL=l) relay, and when the tripping :
circuit is broken (Bl~2) relay will oper-
ate, however, with (IN) relay operated,
the circuit for advancing (BC) switch 1is
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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) interrupters 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 (BL1l) relaye. In
position 12 (BCl) relay operates, advancing
(R=l) switch from 9 to 15, connecting the
winding of (BC=2) relay to the tip and
operating (TX1) relays The final should
restore to normal and the test circuit
should function as described in paragraph
66172 until (R4) switch reaches position
16, when the test circuit will blocke.

6a17333 2.ra Answere After Pas e Popi

In case the operator answers thie call
nfter (BC) switch has passed position 5
tut before it has passed position 11, (AC) .
relay will not operate and (0K) relay will
not operate. In position 6 a circuit is
Xosed 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 connected 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 teat circuit and final should function
as described in paragraph 6017332,

62174 Busy Line

In case the line called is busy, there will be no. cir~
ouit for operating (AC) relay and the test circuit will -
function as described in paragraph 6.1731 until (BC) switch
has reached position 7 and (CT1l) relay has operated. The
final should advance to its busy back position and busy
back pulses, interrupted ground on the ring, should operats

o o
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and relsase (BL) relay, The first operation of (BL) re-
lay operates (BL1l) relay. The first relesse of (BL) relay
permits (BI2) relay to operate in series with (BL1l) relays.
(B12) relay operated opens the advancing circuit of (BC)
selector switchy causing it to stop in some position be~
tween 7 and 1l1ls 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.

64175 ‘Regtoring on Trouble Conditions

In order to advance the test circuit in case of
trouble on brush continuity tests; (CA) key should be
operateds (CA) key operated, operates (CA) relay in
turn operating (CAl) relay. (CAl) relay locks thru (G)
san of (R4) switch, advances (RY) ewiteh to position 16
Af 1t 16 not already there and releases (BC) relay. (BC)
relay released advances (BC) selector switoh from any
position it may be in to pesition 1, its normal position,
and all relays, operated or locked thru arcs of (BC}
switch, are releaseda If the trouble sncountered was
due to a busy, troubley intercepted or partially
equipped condition of the line called or if the line
called has no bridged ringer or relay the plugs in (T)
and (U) rows of jacks should bs reset to direct the fi-
nal selector to a diffsrent line and the test should be
repeated, by operating (REP) key and then releasing (CA)
) L

6018 Advanoine Incoming Selecfor H

When (RS3) relay operates at the conclusion of the test of
a final selector it locks thru back contacts of (RS4) relay and
advances (R4) \switoh 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 18 closed thru the
outer winding of (R81) relay but there is notsuffichkent current
to operate (RS1) relay. (RS2) relay operated, operates (TP)
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 operates (881) relay. %When the incoming brush ocen-
ters on the terminals of the next final the (C) commutator brush
breaks contact with the metal segment of the (C} commutatore

4

o ¥

. downloaded from: TCI Library - http:/’vav.telgphonecolI_eCtofsgihfo - Source: Connections Museum, Seattle, WA



( 41 Pages, Page 31)
Issue 1 BT-514023
January 17, 1928,

This causes (RS) relay to release but (RS1) relay will hold through
1ts secondary winding. (RS) relay released, stops the incoming
elevator on the terminals of the next final and connects ground
thru its back contacts, thru front contaots of (RS1) and (RS3) re-
lays, opsrating (R84) 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 (TTF)
relay is put under. sole contrel of the sleeve and a dbusy test of
the selected final is made in the same manner as described in para-
graph 64060 .

6219 Pase By Qverflow Terminale

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 nexto As the incoming brush makes contact with the
overflow terminal of a group, greund on the (Z) commutator over
lead (TAl) operates the (2C) relay. (2C) relay looks thru front
oontacts of (RS4) relay; this is to hold (3C) relay as the circuit
to the (2Z) commutator may be momentarily broken as the selector
rides past the terminal until 1t settles baoke The (ZC) relay
operated, energizes the stepping magnet associated with the (IC)
switche The (IC) switch is advanced to termémal 2. On terminal
2 the (ZC) relay releases. The (ZC) 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 paregraph
6.18 for advancing the incoming brush to the terminals of the next
trunk. The (RS4) relay operated, advances the (IC) switch to posi-
tion 3, With the (IC) switch in position 3, the finals associatad
with the second incoming group are tested. In a similar manner
the fingls in the third and fourth incoming 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.

6020 JIncoming Elevator Down Drive

The (ZC) relay operates over lead (TA~1l) to ground on the (2)
comnutator. The (2C) relay operated, advences the (IC) switch ta.
position 84 With the (IC) switch in position 8, the (ZC) relay
releases. The (ZC) relay released, advancee the (R-2) switch to
position 8o The (TRIP) magnet of the incaming selector is ener-
gized when (R2) switch rsaches position 7=3/4. In position 8 of
the /Re2) 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 elevator is returned to the normal position, grownd thru the
(Y) commutator in the incoming over lead (TY-1) advances the
(R=2) switch to position 9¢ On leaving position & the (TRIP)
magnet of the incoming selector is released. As the (R=2) switch
passes through position 8-3/4 to 94 ground on the (&T) key oper-
ated thru cam (8<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) switch is in position 8, a circuit
is closed to advance (R2) switch from 9 to 10 At this 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) switch is in position 9, it will remain in position 8 until
(R2) ewitch 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 position 9, (IC) switch will
advance to position 12 and with (IC) switch in position 12 (R2)
switch is advanced from 9 to 10.

6.2 ZTesting In ls 2.3 and U Incoming Banks

¥hen all of the finals associated with the (0) inocming brush
(as determined by the cross conneotions) have been tested and
the incomAng elevator returned to normal the test cirouit pro-
cesds to test the finals associated with the 1, 2, 3 and 4
brushss in a manner similar to that described ifor the (0) brusha
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 btank the
(IA) switch advances to the next terminal wired for test.

6.22 Second Incoming Elevator Selsoted

e N Assuning that when the (JA) switch reaches terminal 6 all

’ : finals accessible through the incoming selector used above,
have been tested. With the (JA) switch on terminal 6 and the
(CON) relay still operated, the (R-1A) switeh advances to po~
sitien 4, connecting the test circuit to the second incoming
selectore 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 irmediate use of

*?
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the associated incoming elevator when necessary in regular traffic.
When the switch passes position 3-1/2, the (PFG) relay releasesc. The
test circuit functions from this point on in a similar manner to

8 that before describedes The second incoming selector may not test
all the banks or all the groups in the banks. Those tested will
depend on the arrangement of the incoming and final frames and are
governed by the cross~connections at the arcs of the (IA) switch.
With the cross-connection scheme shown, the second incoming se-
lector tests finals in groups O and 1 of bank O, (terminal 6 of
(IA) switch), group O, 1 (terminal 7) and 3 of bank 1 (terminal 3)
and O to 3 of bank 2 (terminal 9)a« The incoming is advanced by tae
test circuit thru consecutive groups without being restored to nor-
mal, but when testing groups 1 and 3, the test circuit 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.

6423

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~l1A) to battery thru the (R~1A)
magnet, the A cam advancing the switch to normal position 1 or
10a With the (IA) switch in position 15 and the (R1A) switch in
position 1 or 10, the (R1B) switch is advanced to position 2 thru
cams (B~1B) and (P=1A) over the same circuito. PFram this point on
the test set functions as described for connector le

6e24 (IB) Switeh

Should the terminals of the (IA) switch dbe insufficient to
test all of the finals in an office, a second switch (IB) is pro-
videds When the (IA) switch reaches terminal 21, the (ACA) relay
operates thru the primary winding. The (ACA) relay operated,
operates the (TRA) relays The (TRA) relay operated, operatss the
(RN) relay and transfers the ccntrol leads from the (IA) switch
to the (IB) switcho The (TRA) relay operated, advances the (IB) .
switch to terminal l. From this point on the test circuit functions
in a similar manner to that before described. :

6425 Co 8 ou

Upon the conclusion of a routine test when the last (I) switch
reaches 21, (EC) lamp lights as an indication that the cycls of

e 7
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tests has come to an end« When it is desired to restore the test
~ircuit to normal (ST) key is restored to nomal releasing (ST)
~nd (CON) relays and advancing ths last connector switch to nor-
mal. (CON) relay released, extinguishes (EC) lamp, (RN) key is

A then operated, cperating (RN1) relay which locks under contirol of

" R{) relay, if operated and independently of (RN) relay if (IA)
switeh is in 214, Where "A"™ wiring is used the locking circuits

(ACA) and (RN) relays, if operated, are shifted from the back

L7 the front contacts of (RWl) 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-
ates. (RN) key should then be releaseds When (RN) key is re-
leased, the release magnet of (T) row 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 rows When (RN)
and (TWB) keys are released (ACA), (TRA) and (RN) relays, if
operated, release and the (RN2) relay operates. The directing '
switches gtep from 21 to normal directly under control of (RN)
key normal whers "A" wiring is used and under control of (RN2)
relay opsrated. Wwhen (IA) switch leaves 21, (RN1) relay re-
leases, releasing (RN2) relaye -

6,26 Farticular 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 eof final trunks available to a brush on an
incoming frame, and what keys to operate 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 operated, determines the incoming group
selected, the (TWA) or (TWB) etc. key operated, determines the
(1) ewitch which is used to reach that incoming. The (T) and
(U) xeys operated, determine which terminal the (I) switch is
. 8tepped to, the (oC) key opsrated, determines the numbar of
groups to be tested. The (ST) key operated starts the test. N&
keys in (GN) and (OC) rows need be operated if it is desired to
test all the finals that are accesaible from the terminal i
which the directing selector is directed. The (ST) key operated
operates the (ST) relays The (ST) relay and the (TWA) key if
opverated, energize the (IA) magnet and cause the associatsd brush
assembly to advance off normal. The selsctor continues to advance
vy means of ground from the (PC) key cperated through the con-
tacts of the normal (U) keyss When the (IA) switeh has advanced
to the position to which the contact of the operated (U) key is
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wired it stope due ‘to the circuit being open through the operated
keya Should the final group desired be accessible 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 normal. (IB)
switch advances in the same mannsr as dsscribed for (IA) switch to
the position determined by the opsrated (U) key. The (T) relay
operates when the (IA) or (IB) switch makes contact with the open
contact, through the operated (¥) key. Prom this point on the
test circuit functions in a manner before described with the follow-
ing exceptions:

(1) Wnen the (I) switch reaches the prosaloctod torminar
eonnector switch takes its setting advancing from nomal to tho
position required for the deeired test, For instance suppose the
(IA) switch to be used stopped on terminal 6, When the switch
makes contact with terminal 6, the (R=-JA) switoh advanoss from
normal to position 4s As the (R-IA) switch enters position 1.1/2
the associated (PG) relay operates and remains oporated as long
as the rotary magnet is onorgizod (until the switch enters posi-
tion 4 in the assumed case)a Circuit: from the ground which ad-
vances the (R-IA) switch, cam (B~IA) winding of the (FG) relay,
cam (S~JA)e (PG) key operated, cam (P~2) to batterys The (FG)
relay operated; prevents the incomings which are passed by, from
being madé busy,. :

(2) When the (n-z) switch enters position 5, the (IC) ewitch
1s sst under control of the (0C) key oporatodo

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

(#) When the (R-2) switch reaches position 7 and (KR) inter-
rupter makes, the key release magneta of (U), (GN) and (0C) rows
of ksy: operate and roloal.*tht operated keys. The key release
magnets releas  when (XR) 1nttrruptor breaks.

Particular Circuil Test ;

e test for particular circuit is the game as for particular
gro sxcep. that the incoming elevator uged for test is raised
by hand to connect with the terminals of a desired final in the
selected group after group noloction is complotod and bafore (PC)
key is reisased.
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§ith (ST) key operated and (BY) switch normal a oircuit is {
cloged thru (J) cam of (R-i4) switoh in position 1 to operate
(BY) relay. (BY) relay operated, locks thru.contacts of (st} S
key operated as long as (Rei}) switch ia.in position 1 and closes
the circuit to permit (BY) switch to .asvance under control of
(T4) interrupter. -(IM) interruptsr advances (BY) switch one
step svery 30 ssconds where *I" wiring is wsed _or one step a
minute wherec *Y® wiring ie used.. Should (R-i) switch 8till be
in position 1l when (BY) switch rsaches teminal 10, the (EBY)
lamp lights and the alarm functions. The dperation of (TA) ke
releases the (BY) relay which sxtinguishes (BY) lamp, stops th
alarm and advences (BY) switch to its next normal positiona ./~

_(R-4) switch advances from position 1 before the alsarm is

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

next normal position.

¥ith (R-L) ewitch in any position except 1l and “(TBL) switch
normal a eircuit is closed to operate (TBL) relays (TBL) relay
operated, locks as leng as (R-4) switch is off normal and closes
& circuit to permit (TBL) swiich to advance under control of
C(TH) interrupter, (THM) interrupter advancu ('I‘BL) switch one
gtep every 30 seconde.

Wwith (R-3) switch in any position excspt 5, or tith (R=3)
switch in position 5 and (TUR) key normal, if (R-l) switch 1is
s5till normal when (TBL) switch reaches position 3, (TBL) lamp
lights, the register operates and the alarm functions, With
(R-3) ewitch in position 5 with (TMR) Xkey operated the alam
will net be brought in until (TBL) switch reaches position 11,
thie increased time is in order to praovent false indications of
trouble on *time moasure release® tosts. The operation of (TA)
key operates (TBL-1) relay which locks &8 long as '(R-4) switch
is off normal and releases(TBL) relay. (TBL) relay released,
extinguishes (TBL) lamp, stops the alarm and steps (TBL) switch
to 1ts next normal position, If (R4) switch restores to nor-
mal befere the alarm is btrought in, (TBL) relay is released, -
advancing (TBL) awitch to its next normal position.

As described in paragraph 6,17 (TBL) lamp may be lighted
and the alarm brought in by failure on fbrush coatinuity tests®,
even bsfore (TBL) switch has advanced to ite trouble position,
The operation of (TA) key sxtinguishes (TBL) lamp and stops the
alam when brought in by a %brush continuity®" test.

(TA) key is lecking so that in cases of trouble whioh require
conaiderable time to run down, repeated alarms will not bs
brought ins With (TA) key operated, it 1s impossible to progress
to another final selector. g ’
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6429 Control Advance Feature

%

If trouble develops in the circuit under test or in the test
circuit the time or trouble alarm functione as explained in para-
graph 6,28, ,

If it is desired to restore the final selector and advance
the test circuit (CAJ key 1s operateds If (REP) key is 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 f£n 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 156 of (R-4) switch inde-~
pendently of (CA) relay, and advances (R-4) switch 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 ths final (TK) relay if operated, restoring the final
selector to normal if it i8 off normal« The test circuit cannot
progress tq the next final selector, advance (R~3) switch or repeat
on the same final until (CA) key is released, relsasinz (CA) relay.

6,30 Rapeating Test (REB Kev

Te repeat a test on a certain final the (REP) key is operated.
The (REP) key operated, operates the (REP) relay which locks to
ground on cam (J-<4) if a single test is beinz made, &r thru the
(MT) key operated to ground on cam (D~3) if 2 multi-test is being
madea
_ If (MT) key is normal, the (REP) relay operatsd, advances the
(R-4) switeh from position 16 to 17, and ground on the contact of
the (ST) key advances it to position 1., With the (R=4) switch in
position 1, the test on the final is repeated. Should the (REP)
key remain operated, the test will be repesated until the ksy is
released and when released the test in progress is not affected
and one repeat test is made after this on the same final selector
before progreseing tc the next final selecter. Should the (REP)
key be opsrated 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 repsat test is made before pro-
gressing to the next final selectora.

If (MT) 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-U4) switch will be advanced from position 16 to 17,
and ground on the contact of the (ST) key advances it to position le
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The complete multi-test is repeated. Should the (REP) key remain
‘ operated, multi-tests will be repeated on the same final selector
\ until the key is rsleased, and when released the multi-test in
1 progress is completed and one complete multi-test after this ie
made on the same final selector before progressing to the next fi-
nal selector. Should the (REP) key be operated only momentarily
the (REP) relay is locked from position 2 %o 18 1/4 of (R=3)
switcho Under this condition (REP) relay releases when (R=3)
switch enters poaition .l at the end of 2 multi-test, however,
one re-eat test is made befors progressing to the next final se-
lector.

If (BC) and (RBP) keys are both operatod the test circuit
will block in position 16, until (CA) key is operated and re-
leased, The operation of (CA) key operates (CA) relay in turn
| operating (CAl) relay which looks thru (G) cam of (R-l4) switch.

g When (CA) key is relsased (CA) relay releases. - With (REP) and

! (CAl) relays operated and (CA) relay released, a circuit ise
cloased to adwance (R-4) awitch from 16 to 17 and the repeat test

\ ' procesds as before described. . For successive repeat tests (CA)
key must be operated and released for each test.  This feature

| is8 to prevent undue interference with a subscribert!s line which

3 might result if unrestricged repeat tests were permitted on

1 brush continuity testis.

b 6431 Automatic Pass Busy (APR) Key

Should it be desired to pass by busy finals automatically
during the teat, the (APB) key is operateds  The (APB) key oper-
G ated, removes the short circuit from the winding of ithe (PB) re-
! lay allewing the (PB) relay. to operate in series with the 800 ohm
( winding of the (TP) relay should the final t#8t busyes The (FB)

" relay opsrated, operates the (RS-3) relay. - The (RS8<3) relay
operated, operates the (RS) and (RS<2) relaye. The (RS) relay
operated, causes the incoming elevaior to ascend %o the next fru

| final terminals.

z The (R3-2) relay is made slow releasing to prevent the pre-
mgture releass of the (TF) relay when the momentum of the incom-
ing elevatlor carries the brushes beyond the last of a series of
busy terminals to an idle terminal., The premature release of
the (TF) relay would releass the (PB) relay thus causing the in-
coming selector to remain on the terminals of the busy final.

| Should the incoming elevAtor step to an overflow position with

'_ : the (APB) key operated the (TF) and (FB) relays releass and the

| (2C) relay operates. The (ZC) relay operated, advances the (IC)

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

R e i ——
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odd terminale Where the (ZC) relay releases. The (RS-3)
a8s8ociated relays operate, as heretofore deacribed, and
the incoming to the first trunk in the next group. If

ret trunk in the next group is busy the test circuit func-

' as before described. When the (MT) key is operated, (AFB)
4111 not be effective unless (R3) switch is in position 1.
pefore, before starting the test circuit with these two keys
arated, (R3) switch should be placed in position 1 by hand, in
der to pass by the first final, if busy.

ta g8 BUE hit D 8

When a busy condition on a final is encountared the (BF) lamp
i sillights in parallel with the 800 ohm winding of the (TF) relay. If
"a ’t be desired to pass by this particular final, the (MPB) key is
y operated. The (MFB) key operated, extinguishes the (BF) lamp and

operates the (PB) relay. The (PB) relay functions as desired in

% paragraph 6.31¢ The (RS=2) relay operated, operates the (MFB) re-
f4e lay and holds the (TF) relay operated. The (RS-3) relay operated,

. functions as described in paragraph 6,51s 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 operates When the (MPB) key is released the
(MPB) relay releases and the test of the free final proceeds.

To Stop Test

To stop an automatic test at any point, (ST) 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) relays, (CON) relay released advances
(R2) switch to 9. If a test is in progress it will proceed until
(R-i4) switch reaches position 17 and with (ST) key released (R=l)
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 selectors When the down~drive is completed, ground
from the (Y) commutator advances (R-2) ewitch from 8 to 9, (IC)
switch advances to nommal, advancing (R=2) switch from 9 to normal,
in turn advancing (R4) switch from 18 ito 1. With (R=2) switch in
positions 9 to 11 or 18 to 2, the (R<l 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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_4r (IA) switoh is normal or in position 21, (IB) switch &

‘step fram 21 %o norul. 'hon (IA) switch leaves 21, wul);
- lay! reloaabs. ; Y Tasd B

‘sne of these lines ba aslected falsely lines 97 and 98 test ¥

released if the test is to be stopped for any consi
of time.

If the (3T) key is again operated before (RN) ke
and (TRA) or (BC) key ie operated, (ST), (T) and (CO
reoperate and the test proceeds, connecting to the bd
‘in the group directed to dy the dirocting awitohu in
tions that they were left.

If with (ST) key released (RN) key is operated, (F
operates and locks under control of (RN) relay, if ope
The locking cirsuite of (ACA) and (RN) relays are mainty
directly under control of (RN) key operateds when (RNY)
operatess With (R~2) switch normal and (cox) rolay rel
(IA) switch spins to 21 if ‘in any other off normal posit

21 1f in any other off normal position. With (IA) ewitch
(RN=1) relay locks independently of ‘(RN) relsfe (RN) key§
remain oporatod until ‘the directing ewitches which are of
mal are advanced to 21, (RN) key should then be released. Nhi
(RN) key is r.).oaind, the release magnet of (T) row of keysiis.
opomtod 1f- any of the keys in the row are operaisd, an longhé
(RN=1) relay is’ opomtad and the operated keys in {T) row &h

relsase. When (RN) and (TWB) keys are released, (ACA), (TRA =

and (RN) relays, if opsrated, Teleass and the direating swi tal

Lines 97, 98 and 99 are used for test purponn anly, Shoi

busy, and line 99 will route the call te the intercepiing oper
ator Af the line is not 'under tast and. (TRA) key is normal,
Under this coadit‘hn gm rolay should opmm u;mm; (n.)
lampe . b S
M//"L hid  ve bplgae 'V /r/u 4 /- i U
M@Why-&t ﬂomtt&; mtmdod capa,city 13 connected !
to the tip of the fundamental eireuit when (R=3) switch is in
positiona 14 3 and 5o This m the effect of a trunk loop in ¥
making the final (L) relay slow in releasings The meking of |
proper selesctions and- nizing thc teet line checks the proper ',
release of 'the final-(L) 'relay and the adjusiment of the (A)» o
(n) and (U) oonnutator brunhﬂu : &

o
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The operation of (COM) key reduces the resistance of the fund-
anental circuit and disconnects the capacity from the tip. With
the resistance of the fundamental oircuit reduced, any resistance
between 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 circuite The making of proper selections and seizing

e tesat line checks the proper functioning of the cirouit., 1If
any other line is seized due to false selections, the trouble may
have been caused by excessive commutator reeistance.

/// This test can be made in conjunction with any other test except
Time Measurs Release Tests, It should not however be made in con~
junotion with ®brush continuity" tests as wrong selections would

/ be passed as 0eKo This test had best be made with (R-3) switch in
' positions 14 5 or 1% as in these positions false selections on
brush, tens or units selections will be detected.

ENG: F.S.G. CHK*D. BY: D.C.W, : APP'D, BY: L. T. MARKS

January 17, 1928 JoN«Co
BMR
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