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METHOD OF OPERATION
Wagon Type - For Testing Office Incoming and Final Selectors - Panel System

Under item 1,1 of paragraph 1 add:-
Repeating Inecoming Selectors
Add items 5,301, 5.302 and 5,303 under parsgraph 5 as follows:-

5,301 The (TGO) key is loeking and is operated when making final
" selector tests to particular lines having the tip ground
normally open at the cut off relay,

5,302 The (PLB) key is locking and is operated when making final
selector tests to particular lines for busy condition,

50303 Key (LRF) is locking and is operated when testing final
selectors arranged to operate over subscribers loops that
extend to 1300 ohms,

In paragraph 6.36 B change reference to (2-WI) key to read (2-WI) or (2-KI)
key.

Add the following to paragraph 6,401

Ground on (C) arc thru the make contact of (FF) key steps the switch
from position 3 to position 5. Ground through the break contact of
(SLO) relay steps the switch to position 6. Ground on (C) arc thru
the make contact of (FF) key steps the switch to position 8. Ground
thru the break contact of (SLO) relay steps the switch to position 9.
In position 9 (C) relay operates in turn operating (SLO) relay
stepping the switch to position 10.

Add the following paragraphs to paragraph 6.411 to be placed before
sentence "On finals having a time measure release, etc."

Where final selector circuits are tested which are arranged to
function over subscriber loop ranges that exceed 1300 ohms, Key (LRF),
"AB" apparatus, is operated. Key (LRF) operated bridges resistances
1300 ohms and 362 ohms "AB" apparatus in series across the tip and
ring of jack (FT) which forms the holding path for the final
selector (L) relay.
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Where final selector circuits are tested which are arranged to func-
tion over subscriber loop ranges that extend to 750 ohms, key (LRF) is
not operated, Under this condition resistances 500 ohms and 340 ohms
in series are bridged across the tip and ring for meking hold test of

the final selector (L) relay.

ENG, CHK'D, APP'D.
W.W.Lo W.W.L. C. A. MELSHEIMER
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This Method of Operation was prepared from Issue 30 of Drawing T-501145.

- METHOD OF OPERAT ION
BOUTINE SELECTOR TEST CIRCUIT
Wagon Type ~ For Testing Office Incoming and Final Selectors -~ Panel Machine

Switching System.

DEVELOPMENT

lo PURPOSE OF CIRCUIT

16l " The purpose of this cirocuit is to test; Three-wire office se-
lectors, three-wire local incoming selectors, two-wire interoffice
and mechanical tandem incoming sdiectors, two—wire interoffice key
indicator incoming selectors, three-wire toll key indicator incoming
selectors, twowwire toll koy {ndicator incoming uloctors, final se-
lectorsa ‘ ‘ .

le2 The 0OcKo 8ignal for the various classes of'” test 1s given by
appropriate lamp signals.

103 This circuit is connected to the selector circuit under test by
means of patching cordse

20 WORKING LIMITS

2al Nonee
OPERAT ION
So PRINCIPAL FUNCT IONS

Sel To make manual tests of; Three-wire office selectors, three=
wire local incoming selectors, two-wire interoffice and mechanical
tandem incoming selectors, two-wire interoffitce key indicator irn-
coming selectors, three-=wire toll key indicator incoming selectors,
twowwire toll key indicator incoming selectors, repoating incoming
nleotor-, final selectorse

Se2 Test conditions imposed on the (L) relays are made to simulate

. service conditions by the addition of compensating resistance and

bridged capacity to the fundamental circuit or (in the case of re-
peating incoming selectors) by the use of special networkss



(34 Pages, Page 2 )
Issue 4 BT 501145

June 28, 19286

ﬁepﬁol'.%'é all previous

issues.
Se3 The hold value of the final selector (L) relay is testedo
304 The operate vealue of the final selector (PEX) relay is testedc
Seb The incoming selectors are comnected through to final multiple

4o

~ test lines which test the ringing, tripping and supervision.
Seb The PEX hunting feature of final selector is tested,

CONNECTING CIRCUITS

4ol Three-wire office selector and office selector test line con~
necting interrupted bdattery to the tip or rings

402 Three-wire local incoming selector, two-wire interoffice and
mechanical tandem incoming selectors, two-wire interoffice key in-
dicator incoming selector, three-wire toll key indicator inceming
selector, two-wire toll key indicator incoming selector, repeating
incoming esdlector, end their associated final mmltiple test lineso

403 Final selector and associated test lines and jack circuitse

DESCRIPTION OF OPERATION

8o

APPARATUS AND FUNCTIONS

5001 . (R} stepper switch is used for controlling the progress of a
test, position 1 is its normal position.

5008 The mumerical keys are of the locking type arranged so that
only one key in each row will stay down at a time, They are used
to direct a selector to a particular line or groupe

5003 The resistance keys are lockings When thrown in one direotion

resistance only is inserted in the fundamental circuite When thrown

in the opposite direction capacity is bridged as well as resistancee
These keys may-be used individually or in cambinatiens -

5¢0¢  (FCR) "Final Capacity and Resistance™ key is lockinge It may be
used alone to apply a lumped resistance and greunded capacity to the

fundamental circuits It is especially provided for testing fimal

selectors, but may also be used for testing incoming selectors which

have no internal compensating resistance and from which the trunk
conductors are disconnectedo
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. (ST) "Start” key is non-lockinge It is used to start the test
of a selector or to start a particular part of a test,

(A~ST) "Automatic Start" key is mon-locking and a part of the
same key unit as (ST) key, it is used on t'eat,s. of three-wire se-
lectors not having combination test and make busy jacks, when the’
selector it is desired to test is busy and it is desired to have
the test start automatically as soon as the selector becomes idleo

s : (

(STP) "Step=by-Step™ key is lockings It is used when it is
desired ‘to.control a test in stepse i

(DISC) "Disconnect™ key is locking and a part of the same key
unit as (STP) keys It is used in restoring the test circuit to
normale

(TK1~D) "Toll Key Indicator bisconnoct" key is. locking. It is

used in disconnecting the toll key indicator incoming selectors,

which require battery and ground from the trunk for disconnectione

(TEL) "Telephone™ key is locking. It is used to comnect the
operator's. telephone set for testing ringing inductione

(0BC) *office Brueh Contimuity" key is locking and is part of -
the same key unit as (2KI} keys It is used in making bdwush conw
tinuity tests of office selectors, It is provided where "W" wiring
is uaod. S (e

(IBC) "Incoming Brush Contimuity" key is locking. It is used
in making brush continmuity tests of incoming ulootora. It is pro=
vided where "W" wiring is used,

(FBC) "Final Brush Contimuity" key is locking and s part of the
same key unit as (TEL) keyo It is used in making brush contimity -

tests of final selectorse It is provided where "W" wiring is usede

(BC) "Brush Contimuity" key is locking and a part of the same
key unit as (TEL) keyo It is used in making brush continuity tests
of office and final selectorse Where "V" wiring is used, see also
(0BC), (IBC) and (FBC) keyse A +T '

(¢KI) "Key Indicator Ringing" key is non-locking. It is used
to start the ringing in toll key indicator incomings.
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5016

bel?7

5018

5019
5620

5021

5022

5e23

5024

be25

(NT) "No Test" key is locking and a part of the same key unit
as (+KI) keyo It is used to apply the "no test" condition to a
£inal selectors :

(FB) "Final Busy" key is lockings It is used when testing
final selectors when it is desired to simulate the condition of
individnal or last line of a PBX group busye

(IXFP) "First PEX Final Free" key is locking and a part of
the same key unit as (FB) keys It is used for testing for a
cross between the tip and sleeve of a final selector and imposes
a coniition on the sleeve of the test line making it resemble the
free condition of the first or intermediate line of a PBX groupo

(OFF) "Office™ key is lockings It is used when three-wire
office selectors are tested.

(FF) "Final"™ key 1s locking end a part of the same key unit
as (OFF) keyo It is used when Final Selectors are testede

(2K1) "Tgo-Wire Key Indicator™ key is lockings It is used
when two-wire interoffice key indicator incoming selectors are
testeda

(3KI} "Three~¥ire Key Indicator” key is locking and a part
of the same key wnit as (2KI) keye It is provided where "V" wir-
ing is used but is never used as there is no local three-wire key
indicator incominge

(awz) "Two-Wire Incoming" koy is lockinge It is used when
two-wire interoffice or mechanical tandem incoming selectors
and two-wire toll key indicator incoming selectors are testeda

(SWI) "Three-¥ire Incoming™ key is locking and a part of the
same unit as (2VI) keyo It is used when three-wire local incom- -
ing selectors and three-wire toll key indicator incoming selec=
tors are testedo _

(I~REL} "(L} Enlay Rgleaso" test key is lockings It is pro-
vided where "RY wiring is specified and opersted when tests are
made on repeating incoming selectors to check that the (L) relay
releases quickly enough to avoid oversteppinge.
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{(I~BLD) "(L) Relay Hold" test key is 'ldckinga It is provided

. where "R" wiring is specified and operated when tests are made on

repeating incoming selectors to check for ability of (L) relay to
hold over worst surgeo ‘

(L~NO) ™(L) Relay Non-Operate™ key is lockinge It is provided
where "R" wiring is specified and operated when testing repeating
incoming selectors and applies a non-operate test to the (L) relay
in poss 1, thus checking against weéak (L) relay and for presence
of shunt arcund primary winding of the (L] relays

. (GRD=SLV) "Ground Sleeve" key is non-lockinge It is operated
when meking brush contimuity tests of final selectors and after the
final under test has arrived in talking position. It short-circuits
and releases the (CO} relay, thus applying battery and ground through
the line circuit (L) relay to the tip and ring for brush continuity
teste :

(REV) "Reverse" key is locking, It is operated when testing
t0ll Kelo incomings which supply battery on the tip end ground on .
the ring on trunk closure; also when testing office selectors direct-
ed to test lines supplying battery on the tip and ground on the rings

The 32-A test set consists of two non-locking push button keys
mounted at the end of a flexible corde When the plug on the end of
this cord is inserted in (EX~K) Jjack these keys may be used in place

"of (ST) and (DISC) keys, except as noted below, the white button

corresponding to the (ST) key and the red button corresponding to
(DISC) keye The regular (DISC) key must be used when restoring
after making office selector drush continuity test;, and when testing
the hold value of the final selector (L) relayo

{BY) "Busy" lamp has a white cape When testing three-wire se~
lector circuits not equipped with combination test and make btusy
Jacks, this lamp will light if the selector it is desired to test
is busye L3 g6

(TST) "Test™ lamp has a white cape It 18 lighted all the time
the test circuit is off normale

(I~0 OK) "Incoming and Office OeKe™ lamp has a white cap and
gives a flashing signal indicating the proper functioning of office
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and ineoming selectors, execpt :Lntorotﬁce key 1ndiea.tor incoming
selectorss

5034 . (FP-OK) "Pinal Free CK" lamp has & white oap' and gives a flash-
i.ng sigoel indicating the proper functioning of a fimal selector in
meking the "line free" testo . :

 5e35 ‘ {FP~CK) "Pinal Busy Q.K." lamp has a whito cap and gliul-a
flashing signal fndicating the proper functioning of a ﬁna.l se-
lector in making the "lins busy" teste .

5036 (or)*mcrflo"' lanp has a ﬂuh oep and is used to mdioutc that
the incoaing seleotor has" gone to overflow.

5057 (KI) "Key Indicator™ lamp has s white cap and gives a flashing
signal indicating the proper supervision of interoffice key indi-
cator incoming selectors.

5.3 (BO~OK) "Brush Contimuity OK® lamp hes a vhite eap, it ughta
steadily as an OeKo signal on office and final drush contimuity
test,

5089 (SLV~X) "Sleeve Cross” lamp has & white caps Its lighting in- *
dicates a oross between the tip and sleeve of a final selectors

CIRCUIT OFERAT ION

Index
6al General = All Types ef Circultse

6011 Start of Tesso

6ol2 : Compensating Resistan¢e and c&Pa{!.it:o

6013 Test Networks Por Repeating Incoming Selectorse
602 Three-Wire Office Selectorse

6e21 Start of Teste

6022 Office Brush Selections

6023 Office Group Selection.
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6024 - Office OK Signale
6025 Office Selector Overflowo
o 6026 Office Selector Brush Contimity Testo
6027 Office Disconnoc?iono -
6e3 Incoming Selectorse '

6031 - Start of Test.

632 Incoming Brush Selection.

6433 Incoming Group Seleotion. : .

6054 Pinsl Selectionse

6¢35 Reverse Batterye

. 636 (SLV) Relay Operations

6037 - Incoming Trunk Closure, Ringing OK Flaeh, Disconnecte
60371 Three-¥ire Local Incomings
64372 Two~Wire Interoffice end Mechanical Tandem Incominge
6373 ‘Three-Wire Toll Key Indicator Incoming.
60374  Two~Wire Toll Key Indicator Incominge
60375 Two-Wire Interoffice Key Indicator Incoming.
é;376 Repeating Incoming Selectors

6,38 ‘Incoming Brush Continuity Teste

6039 Incoming Selector Overflowe

6o4 Final Selectorse

60401

Start of Tost.



{_3¢ Pages,

Pege 8 )

Issue 4 BT 501145

Tl

a
issueso

646
6ol

60402
64403
6 404

60405

60406

60407

64408
64409
6.410
6e411
6obl2
60413

6odlde

a1l p:miun- '

Final Brush selectim

Fim.l Tens Seleotion;

Final Units Selections

Sleeve Relay Operatione
Individual Line Pree Testo

Last Line of PBI Group Free 'l'eet;-
Individual Line Busy Teste

Last Line of PBX Group Buey Testo
Final Brush Contimity Teste

Hold Test of Final (L) Relaye
Final Disconnection.

Final Selector "No Test"™ foature..

Tip Sleeve Cross Testo

Caution - All Types of Circuitso

General - All '.Pn:u of Circuits

6ell

Start of Test

With the test circuit normal, (B) stepper being in posi=

- tion 1, the proper keys are operated as later described in

detaile '™e (B~GRD) jack on the test box is patched to the
corresponding jack on the selector frames The (TST) jack on
the teat box is patched to the test jack of the selector to

be testeds When a two-wire selector is tested, it must be
made busy at its outgoing end. Where three-wire selector cir-
caits are provided with combination test and make tusy jacks,
the tester must be sure that a circuit is normal, before plug-
ging inte its jack, for plugging in while a call is in progress
would restore the circuit to normal and break down the conw
nectione Where three-wire selector circuits are provided with
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separate test and make-busy jacks or with test jacks only, (T)
relay operates on plugging into the test jack of a busy se-
lector, from ground on the sleevees This lights the (BY) lamp
and disconnects ground from (ST) keye Operating (ST) key will
not advance the stepper under this condition, but if it is
desired to start the test as soon as the selector becomes idle,
(A~ST) key is depressed and released; this causes (ST} relay to
operate and lock, closing a circuit through (ST<l) relay, which
~ does not operate as it is shunted by the ground through the _
make contact of (T) relaye When the trunk hecomes idle (T)re= -
lay releases, permitting (ST-1] relay to operateo Where the
test of either a two or threewwire selector is started by the
operation of (ST) key (ST) relay will operate when "ST" key is
operatede This closes a circuit through (ST~l) relay,.which
dees not operate as it is shunted by the ground through the
contact of (ST) keys When (ST) key is released, (ST-1l) relay
operatess the operation of (ST«l) relay connects ground to
the sleeve of the (TST) jack and steps the switch to position
2¢ (ST) and (ST-l) relays remain locked up under control of
(FO) relaye Ground is held on the sleeve of (TST) jack from
(¢) arco Ground on (2) arc operates (LO) relay and lights the
(PST) lamps (LO) relay remaining operated and (TST} lamp re-
maining lighted until the completion of the tests Ground on
(1} arc steps the switch to position 3o :

6012 Compensating Resistance and Capacity

To simulate the worst circuit conditions, and allow for a
margin of safety, compensating resistance may be cut in the
fundamental circuit by the operation of one or a combination
of compensating resistance keyso When thrown in one direction,
resistance omly is inserted; when thrown in the opposite di-
rection capacity is bridged as well as resistances The amount
.of compensating resistance and capacity should be based on the
conditions that the circuit must work under taking into account
compensating resistance in the selector cireuits and in the
case of interoffice trunks not provided with cut-off jacks, :
the capacity of the cable conductorse The (FCR) key is primari-
1y intended to insert a lumped resistance and capacity in the
fundamental circuit when testing final selectors, when it is
operated the other compensating resistance keys should be nor-

male '
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6013

Test Networks for chu’ung Incon:lﬂ_suoctor-

Where ‘'"R" vir:l.ng and apparatus are specified, repeating
incoming selectors may be tested. With (L~REL) key operated,
the incoming is tested for ability of (L} relay to release
quickly enough to avoid oversteppinge With (I~HLD) key oper—
ated the inooming is tested for ability of (L} relay to held
over maximum surge. When either of these keys is operated,
all compemsating resistance and capacity keysshould be nor-
male If, in addition to one of the above keys, (I~NO) key
is operated, a nom-operate test will be applied to the re-
peating incoming (L) relay, and the incoming should not ad-
vance to position 2 until (I~HO) key is releaseds If the
incoming does advance before (I~NO) key restore, it indicates
& too weekx (L) relay or else an (L) relay with no shunte .

: 602 Three=¥ire Office Selectors

6021

6022

Start of Tolt

{OFF) key and the proper keys in the seoond and third rows
of mumerical keys are operatede The (STP) key may be sperated
if desireds V¥hen "¥" wiring and apparatus is used (REV) key
should be operated if the office selector is to be directed teo
a test line having battery on the tip and ground on the ring.
Otherwise it sheuld be left normals Compensating resistance
keys are operated as descrided in paragraph 6012 (BC) orx
(OBC} key according as "V* or "W" wiring is used may be oper-
ated for brush contimity test_as later describede The oir-
cuit functions as described in paragraph 6011 until position
3o Ground on (C) arc steps the switch to position 54 Ground
through the break contact of (SLO) relay steps the switch to
position 6o Groeund om (C) arc steps the switch to position 8o
Ground, through the dreak contact of (SLO) relsy steps the
switch to position 9¢ In position 9 (C} relay operates, in

- turn operating (SLO) relay, stepping the switch to positien 16.

Office Brush Seleotion

With the switch in position 10, the fundamental circuit
for office brush selection is establishedo This circuit is
from battery through the office selector (L) relay, the tip
of (Ts‘l') Jack, make contact of (I.O) relay, back contact of



( 34 __ 34 Pages, Page 11)
Issue 4 ‘ssue 4 BT 501145
June 23, 1928,
Replacing all previous
issueso

the (Rl) relay if "R viring is uaed compensating resistance
keys, (5) arc, windings of (OF) and (STF) relays, break conw
tact of (BO) relay, break contact of (T) relay if "V" wiring

is used back contact "TEL" key if "Y" wiring is used, compen-
sating resistance keys; back contact of (Rl} relay, "L-~ALD" -
and "L~NO" keys if "R" wiring is used, break contact_ qf "FF"
key, make contact of (LO) relay, ring of (TS?) jack to ground
in the office circuit, (STP) reley operates but (OF) relayx
being polarized; does note (STP) relay operated, connects
ground through the contacts of the operated numerical key in
the second row, through the winding of the corresponding count-
ing relay, operating the counting relays Impulses from the
office selector (A) commutator, short-circuit and release (STP)
relay, allowing the prime relay corresponding to the operated
counting relay to operater. The operation of the prime relay
tranefers the pulsing lead from the mumerical keys to the next
counting relayo The impulses from the office selector continue
until (0) counting relay operatess When (STP) relay releases
(FO) and (BO) relays operateo The operation of {B80) relay opens .
the fundamental cireuit, causing the office selector to advance.
The operation of (FO) relay releases (ST) and (ST-1) relays and
steps the switch to position 11, releasing (C) relay, in turn
releasing (SLO) relay ard the counting relayss " If (STP) key is
normal, ground through the break contact of (SLO) relay steps
the switch- to position 12, If (STP) key is operated, the
switch remains in position 11 until (ST) key is operated and
relsased, the operation of (ST) key operating (ST) relay and
the release of (ST] key removing the short circuit around (ST-1)
relay, allowing it to operate and step the switch to position
124

60623 Office Group Selection

In position 12 (C) relay operates, in turn operating (SLO)
relay, stepping the switch to position 13c With the switch in
position 13, the fundamental circuit for office group selection
is established, opsrating (STP) relayo This conmects ground
through the contacts of the operated mmerical key in the third
row to operate the corresponding counting relaye As pulses are
received, the successive counting relays operate, when (BO) and
(FO) relays operate, the fundamental circuit is broken advanc-
ing the office selector, (ST) and (ST-1l) relays,.if operated, .
are released and the switch is stepped to position 14, releasing
(C) relay, in turn relessing (SLO) relay and the counting relayse
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6024 Office OK Signal

In position 14, if (STP) key is noml, ground through
the break contact -of (SLO) relay, steps the switch to posi-
tion 15, If (STP) key is operated the advance out of posi~

"tion 14 is under control of (ST) key the same as in position

llo Ground through (C) arc and make contact of (QFF) key
steps the switch from position 15 to position 17, and ground
through the break contact of (SLO) relay steps the switch to
position 18, ground through (C) arc stepping it to position
190 4As the switch advances from position 18 to position 19
the direct ground on the sleeve of (TST) jack from (D) arec
is replaced by ground through the 45 ohm resistance and the

~winding of (SLV) relay and battery thru the 1200 ohm resist—

ance and the winding of (SLV) relayas (SLV) relay operates
from the direct ground on the sleeve in the office circuit.

if the office circuit bas not advanced to its talking posi~
tion, or operates in series with the locking winding of the
office selector (L) relay if the office selector is in its
talking positione In either case the office selector (L)
relay holds operated in series with (SLV) relay to greund in
the test circuit when the office selector reaches its talking
positiome (SLV) relay operated, in turn operates (Sl~l) re-
laye (SI~1) relay operated lights (I=0 OK) lamp and steps

-the switch to position 20e¢ (I~0 OK) lamp remains lighted un- ‘

t11 the office circuit has completed trunk hunting and ad-

‘vances to its talking positiome In position 20 (S) relay, in

series with the eompensating resistance is bridged across the
tip and rings ‘ et 15 :

"V* Wiring

The (S) relay is polarised so that it should operate if
the office test line supplies battery on the tip and ground
on the ring, Since the battery is interrupted, the (S} relay

-should operate and release, flashing (I~0 OK) lahp as a sie-

nal that the proper selections have boon madeo

b A l'trl_n‘

The {S) reh.y is polarised so that with (EEV) key noramal
it should operate if the office test 1ine supplies battery
on the ring and ground on the tip. If (REV) key is operated
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and the test line supplies battery on the tip end ground on the
ring, (S) relay should also operates In either case, the opera-
tion and release of (S) relay under control of the test line in-
terrupter should cause (I-0 OK) lamp to flash as a signal that
the proper selections have been madee

6025 Office Selector Overflow

If during trunk hunting, all the trunks are tusy, the office
selector goes to overflowe A4s the office selector advances it
connects battery to the ring and ground to the tipe

nyw I’iri.nﬁ

(s) relay will not operate and (I-0 oK) lamp remains l:l.ghtod
in position 20 until disconnections

"W" Wiring

then (REV) key is normal (S) relay will operate and (I~0 OK)
lamp will not be lighted, When (HEV) key is operated (S) relay
will not operate and (I 0 OK) lamp will remain lighted in posi~
tion 20 until discennectione

‘6326 Office Selcotor Brush Contimu_t;_'reat

V" Wiring

When it is desired to test the continmuity of brushes not
baving access to the regnlar test lines, the (BC] key is oper-
ated, operating (BC) relay and the office selector is directed
to an incoming selector, or in banks where there are no incom-
ing selectors, to an ReCsIe Or operator’s trunke The office
selector advances to its talking positiens The test ‘circuit
advances to pesition 20. (CS) relay bridged across the tip and
ring operates fram the dattery through the winding of the (L)
relay and ground from the incoming selector or operator's trunk
circuit, or from the battery through the winding of (A) relay
and ground in the BoCelo trumk:circuite (CS) relay operated in
turn operates (CS~l) relay, which locks under control of (OFF)

and (DISC) keys, lights (BC~OK)} lamp, and operates (DISC} re-
lays (DISCS relay operated, steps the switch to normal, re-
. leasing the office selector circuit, allowing it to restore to
normal, releasing (L0) relay and extinguishing the (TST) lampe
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The incoming selector (L) relay does not operate as the re-
sistance of the winding of (CS) relay is too highe The ReCsIe
(A) relay may operate btut as the test circuit immediately ad-

- vances, the operation of (A) relay will only be momentarye

"W" Wiring

*  When 1t 1s desired o test the cintimuity of brushes not

 having access to the regular t¥»t line, (0BC) key is opgrated,

operating (BC) relay, and the office selector is-directed to

an incoming selector, or in banks where there are no incoming
selectors, to an ReCsle or operator's trunk, After finding an
idle trunk the office selestor advances to its talking posi-
-tione The test circuit advanses to position 20 (OBC) relay
bridged across the tip amd ﬂ.n’ operates from battery on the

tip thru the winding of the (L) relay and grvand on the ring
from the incoming selector or eperator's trunk circuit, or

from battery on the tip thra the winding of (A) relay and ground
on the ring in the R.Cels circuite (0BC) relay operated oper-
ates (AV) relay which locks under control of (DISC) key, lights
(BO=OK) lamp and operates (DISC) relaye (DISC) relay operated
steps the switch to nermsl, releasing the office selector cir-
cuit, allowing it %o restore to normal, releasing (LO) relay
and extinguishing the (PS?) lampa If the office selector was
directed to an incoming selector the (L) relay in the incom-
ing selector should not operate on account of the high resist-
ance of the bridge, and the incoming eircuit should not move

off normale If the office selector was directed to an ReCols
trunk, the (A) relay may operate lighting the display lamp

when (OBC) relay is bridged across the tip and ring tut as

(OBC) relay is held bridged only momentarily (A) relay will

be fmmediately released, extinguishing the display lampe (BC-0K)
lamp lighiting checks the contimuity of the tip and ring brushese
If all the trunks in the group selected are btusy the office cir—-
cuit will advance to its overflow position and connect battery
to the ring and ground to the tipe As the (OBC) relsy is polar—
ised it should not operate under this condition. Other condi-
tions which will prevent the (0BC) relay from operating are
open tip or ring, orossed tip and ring, grounded tip and re-
versede Under any of these conditions where (0BC) relay does
not operate (B} switch should remsin in position 20 and there
should be no lamp indication
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6027 Office Discomnection

Removing the' plug from the test jack allows the office cire
cuit to advance to normal and releases (SLV) relay in turn re~
-leasing (SL~1) relay, extinguishing (I-0 OK) lemp and operating
(DISC) relay provided the switch is in positien 20. (DISC) re~
lay locks through (2) arc, releasing (ST) and (ST~l) relays if
operated, and steps the ewitch 10 normale On reaching normal
{DISC) and (LO) relays release and the (TST) lamp is extingnish-—
ede When it is not desired to remove the plug from the test jack,
disconnection is accomplished by operating (DISC) key, this sper=
ates (DISC) relay, which locks and steps the switch t0 normsli ‘as
above described, The advance of the ewitch removes ground from
the sleeve of the test jack, allowing the office selector to
restore to normelo After brush contimuity test it is necessary
to operate (DISC) key to restore the test circuit to mormel, as
(CS=1) or (AV) relay is locked under .contrel of (DISC) keys

6e3 Inconirg;_Soloctbra

6031 Start of Test

Four rmumerical keys, ene in each row, corresponding to the
mmber of a test line are operateds (STP) key is operated if
it is desired to control the various steys of the testo Compen-
sating resistance keys are operated as descrided in paragraph
60120 (IBC) key is operated where ™F" wiring is used if it is
desired to make an incoming brush contimnity test on a brush

‘not having access to a final multiple test line. The follow-
ing keys are operated depending on the type of incoming selecw
tor to be tested:~

- Thyeeswire local incoming selectors and three-wire toll key
4ndicator incoming selectors, (5¥I) keyeo

fwo-wire interoffice and mechanical tandem incoming aelec-
tors, (2WI) keyo %

Two-wire toll key indicator incoming selectorsg (2 ¥I) keye
Also operate (EEV) key if the incoming is arranged to supply
battery on the tip and greound on the ring in tmnk. closures

Twowwire interoffice key indicator mooning aolectora
{2KI) keYyo
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Repeating incoming selectors = {L-REL) or (I-HLD) keys,
also (I~NO) if desired, These keys appear only in circuitss.
equipped with "B" wiring and apparatus. For funoction of
these keys see paragraph 6.13. Also operate the same class

key as for the corresponding non-repeating incoming.

When testing two-wire or three-wire toll key indicator
incoming.selectors (+) jack is patched to the ringing supply
Jack 1.n the jack box at the selector frame.

?lho test circuit functions as described in paragraph 6.11
until position 3. In position 3 (C) relay operates from

ground through (C) arc, through the break contact of (OFF)

end (FF) keys. This operates (SLO) relay, stepping the switah
%o position 4. ' '

Ineodll‘ Brush Selection

In position 4 the fundamental circ\ut for mcoming brush

; uloctton is established.

"S" Wiring

. This circuit is from battery thru the incoaing selector
{L) relay, the tip of (TST) Jjack, make contact of (I0) relay,
compensating resistance keys, (E) arc, break contact of (FF)

- and (OFP) keys, windings of (OF) and (STP) relays, break con-

tact of (BO) relay, break comtact of (T) relay where "V wire
ing is used, compensating resistance keys, break contact of

- (FF) key, make contact of (LO) relay, ring of (TST) jack to -

ground in the ingoming circuit.

"R" Wiring

'nu- circuit is from battery thru tho incoming uloctor
(L) relay, the tip of test jack, make contact of (LO) relay,
contacts (RI) relay, thra repeating incaning (L) relay re-
lease test network if (L~BEL) key is operated, thr: compensa-

. ting resistance keys (which should all be normal if (L~REL)

or (L-HLD} keys are operated), (E) arc, break contacts of
(P?) and (OFF) keys, windings of (OF) and (STP) relays, bresk
contact of (BO) relay, compensating resistance keys (which
should all be normal if (L-EEL) or (L-HLD) keys are operated),
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contacts (RI) relay, contacts (I-HLD) key, thru repeating im-
coming (L) relay hold test network if (I~HLD) key is operated,
thru repeating incoming (L) relay non-eperate test resistances
it (1~EO) key is operated, contacts of (L=NO) key if (1~NO) key
is normal, break contact (FF) key, make contact of (LO) relay,
ring of (TSP} jack to groumd in the incoming circuite

"RY or "S" Iiring_

(STP) relay operates, tut (OF) relay, being polarised, does
note (STP) relay operated, comnects ground through contacts of
the operated numerical key in the first row, through the wind-
ing of the corresponding counting relay, operating the count-
ing relayo Impulses from the incoming selecter (A) commtator,
short~circuit and release (STP) relay, allowing the prime relay
corresponding to the operated counting relay to operatee The
operation of the prime relay transfers the pulsing lead from
the mmerical keys to the next counting relayo The impulses
from the incoming selector circuit contizme until (0) counting
relay operatess Vhen (STP) relay releases (BO) and (FO) relays
opesateo The opsration of (BO) relay opems the fundamental cirw
cuit, causing the incoming selector circuit t0 advanceo The
operation of (FO) relay releases (ST) end (ST=1) relays and
steps the switch to position 5, releasing (C) relay, in tum re-
leasing (SL0O) relay and the counting relayss If (STP) key is
normal ground through the break contact of (SLO) relay steps
the switch to position 64 If (STP) key is operated, the switch
remains in position 5, until (S?) key is operated and releasede
The operation of (ST) key operating (ST) relay and the release
of (ST) key removing the short circuit around (ST-1) relay per-
mitting it to operate and step the switch to positiimn 6o

Incoming Growp Selection

In position 6, (C) rolay eperates, in turn operating (sLo)
relay, stepping the switch to position 7¢ With the switch in
position 7, the fundamental circuit for incoming group selec-
tion is established, operating (STP} relayo Inis connects
groand through the contacts of the operated mumerical keys in
the first and second rows to eperate the counting relay corre-
sponding to the group to be selectede As pulses are received
the successive counting relays operate, when (BO) and (FO) re-~
lays operate, the fundamental circuit is broken advancing the
incoming selectoro (ST) and (ST-1) relays if operated are .
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released, and the switch is stepped to position 8, releasing
(C) relay in turn releasing (SLO) relay and the counting rew
layse If (STP) key is normal, ground through the break con~
tact of (SLO) relay steps the switch to position 9o If (STP)
key is operated, the advance of the switch out of position 8
is under control of (ST) key the same as in position 5e

Final Selections

In position 9, (C) relay operates, in turn operating (SLO)
relay, stepping the switch to position 10 With the switch in
position 10, the fundemental circuit for final brush selection
is establishedo Selegtions are made in a mamer similar to in-
caming selections, after final brumh selection (FO) and (BO)

_ relays operate, releasing (S5T) and (ST-1) relays, if operated,

and stepping the switch to positien 11, releasing (C) relay,
in turn releasing (SLO) relay and the counting relayso The
switch advances to position 12 fram the greand through the

. break centact ef (SLO) relay or wunder control of (ST) key. (C)

relay operates in turn operating (SLO) relay stepping the switch
t0o positien 130 Fimal tens selection takes place in position
130 On completien (B0) and (FO) relays operate, releasing (S?)
and (S™=1) relays, if operated, and stepping the switch to posi-
ticn 14, releasing (C) relay, in turn releasing (SLO)relay and
the counting relayse The switch advances to positien 15 froa
the ground through the break contact of {SLO) relay or under
control of (ST) keyo (C) relay operates, in turn operating
(S8LO) relay, stepping the switch to position 160 Final units
selection takes place in position 16, on completion (BO) and
(F0) relays operate, releasing (ST) and (ST-l} relays, if oper-
ated, and stepping the switch to positien 17, releasing (C) re-
lay, in tam releasing (SLO) relay and the counting relayss
Ground through the dreak contact of (SLO) relay steps the switch
to positicn 18¢ In position 18; (C} relay operates, in turan
operating (S1.0) relaye

Reverse httor_l

In position 18 after the incoming selector has advanced,
it connects battery through the winding of its (L) relay to
the ring of the test jeck and ground to the tip, (STP) and
(OF) relays in the fundamental circuit operateo (OF).relay

‘locks and operates (OF-l) relay, ligafmg (OFP) lamp, operating
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(0) counting relay, and closing the cireuit to (BO) and (FO)
relays which remain unoperated until the incoming selector adw-
vances releasing (STP) reley, removing the short circuit around
theme (FO) relay operated, steps the switch to position 19,
extinguishing (OF) lamp, and releasing (C) relay, in tarn re-
leasing (SLO), (0), (BO) and (PO} relayse ¢

(S8LV) Belay Operation
Ae Three~¥ire Incomings

As the switch steps from position 18 to position 19, the
direct ground on the sleeve of (TST) jack from (4) arc is re-
Placed by ground through the 46 ohm resistance and the winding
of (SLV) relay and battery thru the 1200 ohm resistance and the
winding of (SLV) relayo (SLV) relay will operate from the di-
rect ground on the sleeve of the incoming circuite When the ine
coming selector (L]} relay operates, the incoming selector adw
vances, removing the direct ground from the sleeve and (L) re-
lay locks over the sleeve in series with (SLV) relay to ground
in the test circuite (SLV) relay operated in turn operates
(Si~1) relayoe (SL=1) relay operated, lights (Iw0 OK) lamp and
steps the switch to position 20,

Be Two=¥ire Incomings

In positien 19, ground from (2) arc, through the make con-
tact of (2~WI) key, through (4) arc operates (SL¥V) relay in

‘turn operating (Sl~=1) relayo (Si~l] relay eperated, lights

(I=0 OK) lamp and steps the switch to position 20.
Incoming Trunk Closure, Ringing, O.Ke Flash Discomnect

These functions are so different for each type of incom-
ing selector circuit that they are described mdiﬂ.cnany in

the following paragraphs,

60371 Three-¥ire Locsl Incoming "V Wiring:

Groand through the meke contact of (3~¥I) key steps
the switch from position 20 to position 21. In posi~
tion 21, (T} relay operates from ground on (C) arce (S)
relay in series with the compensating resistance is
bridged across the tip and ringe "W" wiring: (S) relay
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in series with compensating resistance is bridged across
the tip and ring in pesition 20s In either case the in-
coming (L) relay will operate and it will advance to its
ringing positionses (S) relay, does not operate at this
time as 1ts circuit is openo The line to which the final
selector should commect is arranged to test automatically
the ringing, tripping and supervision of the incoming cir-
cuite By operating (TEL} key, the tester can listen to
the ringing inductiono (I-0 OK) lamp remains lighted un=-
til the ringing is trippedo. When the ringing is tripped
~the incoming selector advances to its talking position.
An interrupter in the test line causes the line super-
visory relay in the incoming selector circuit to flash,
opening and closing the ground to the trunk, flashing

(S) relay in the test cirocuite (I=-0 OK) lamp, which
lighted on the operation of (SL+l) relay, flashes, as

the operation of (S) relay extinguishes ite '

Removing the plug from the test jack allows the in-
coming selector to restore to normal and releases (SLV)
relay in turn releasing (SL~l) relay, extingnishing
(I«0 OK) lamp and operating (DISC) relay provided the
switch is in position 20 or 2l¢ (DISC) relay locks
through (B) arc, and steps the switch to normale (T)
relay (operzted where "V* wiring is used) releases on
leaving position 2les On.reaching normal (DISC), (LO),
(OF) and (OF~l) relays release and (TST) lamp is ex-
tinguishedo When it is not desired to remove the plug .
from the test jackg; disconnection is accomplished by
operating (DISC) keye This operates (DISC] relay,
whidh locks end steps the switch to normal as above
describeds The advance of the switch removes ground
from the sleeve of the test jack, allowing the incom-
ing selector under test to restore to normalo

60372 Two-Wire Interoffice and necha.nical Tandem Inconl.ng
WV wiring:

Ground through the make cantact of (2 WI) key steps
the switch from position 20 to position 2l¢ In position
21, (T) relay operates from ground on (C) arce "W" wir-

: 'The switch remaims in position 200 With either
wiring the (S) relay in series with the campensating re-
sistance is bridged acrogs the tip and ringe This
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operates the trunk supervisory relay in the incoming se-
lector, advancing it to its ringing positionso The di-

" .reotion of the current is such as not to operate (S) re=
lay which is polarised, and (I=0 OK) lamp remains light~
ed until the ringing is trippedo The line to which the
final selector should connect 18 arranged to test anto-
matically the ringing, tripping and supervision of the
incoming circuite By operating (TEL) key the tester
can listen t0 the ringing inductiono When the ringing

. is tripped, the incoming selector advances to its talk-
ing position. 4n interrupter in the test line circuit
causes the line supervisory relay in the incoming cire
cuit to flash, in turn eperating and releasing a re-
versing relay, which reverses the direction of the ocur-
rent through (S) relay in the test circuit, permi tting
it to operateo (8) relay will thus flash in time with

i the interrupter in the test lines (I-0 OK) lamp, which

lighted on the operation of (Sl~1) relay, flashes, as
the operation of (S) relay extingaishes its The opera-
tion of (DISC) key operates (DISC) reley, which locke
“through (B) arc and steps the switch to normale (%)
relay {(operated where "V" wiring is used) releases on
leaving position 210 As.the switch leaves the super-
visory test position, the bridge across the tip and
ring is opened, releasing the incoming trunk supervisery
relay, caunsing the incoming selector to restore to nore
malo On reaching the normal position (SLV) and (81m~l) -
relays release extinguishing (I-0 OK) lampe (LO), (OF)
and (OF-l) relays release, and (TST) lamp is extismguished
and, provided (DISC) key is normal (DISC) relay releases,
Removing the plug from the jack, without operating (DISC)
key, restores the incoming selector to normsl, at it is
necessary to operate (DISC) key te restore the test eir-
cuit to normal, :

60873 Three=Nire Toll Key Indieator Incoming "V" wiring:

Ground on the meke contact of (3 WI} key steps the
switch from position 20 te position 220 1Im pesitica 21
(T) relay operates frem ground on (C) arce "W* wiring:
The switch remaiams in position 200, With either wiring,
the incoming advances to its trunk closure positien and
its (L) relay will operate from ground on the sleeve
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advancing it to its ringing and talking positione
Battery and ground through the incoming repeat coil
are connected to the trank operating (S) relay in

the test circuit which is dbridged across the tip

and ring in series with the compensating resistancese
The operation of (8) relay extinguishes (I-0 OK) lamp,
indicating that the incoming circuit is ready for .
ringings The tester operates (+ KI) key, discomnect-
ing (S] relay from the trunk and comecting ringing
current to the trunke (S} relay releases when the

key is operated, lighting (I-0 OK) lampo The ring-
ing current operates a ring up relay in the incoming
selector circuit, starsing the ringing, which contin-
ues automaticallye Waen the (+ KI) key is released

(S) relay recperates, extinguishing (I=0 OK) lampe

The line to whioh the fimal selector should connect

" is arrunged to test sutomatically the ringing, trip=-

ping and supervisiom of the incoming circuite By
operating (TEL) key the tester can listen to the
ringing inductions (I«C OK) lamp remains extinguished
until the ringing is trippeds When the ringing is
tripped, an imterrupter in the test line circuit causes
the line supervisory relay in the incoming selector
circuit to flashe This in turm causes the operation
and release of a relay in the incoming circuit which,
by its eperation, discomnects the battery and ground
from the truak causing (8) relay in the test circuit
%o flash, in turn flashing the (I~0 OK) lampo Remow=
ing the plug from the test jack allows the incoming
selector to restore to normal and releases (SLV) relay
in tum releasing (Si~l) relay, extingmishing (I-0 OK)
lanp and cperating (DISC) relay provided the switch is
in position 20 or 21 (DISC) relay locks through (B)
arc and steps the switch to normals (T) relay (oper-
‘ated where "V" wiring is uwsed] releases on leaving
position 21e. On' reaching normal (DISC), (LO), (OF)
and (OF=l) releys release and (TST) lamp is extinguish~
edc. When it 1is not desired to remove the plug from the
test jack, disconnection is accomplished by operating
(DISC) key, this operates (DISC) relay, which locks and
steps the switch to normal a® above describede The
advance of the switch removes ground fram the sleeve of
the test Jack, allowing the incoming selector to
restore to normale.
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60574 Two~wire Toll Key Indicator Incoming "V* wiring:

Ground on the make contact of {2 WI) key steps the
switch from position 20 to position 21, In position 21
(T) relay operates from ground on (C) arce “"W" wiring:
The switch remains in position 20¢ With either wiring,
the (S) relay in series with the compensating resistance .
is bridged across the tip and ringe This operates the '

trank supervisory relay in the two-wire toll key indicator

incoming selector circuits (S) relay in the test circui*
operates as the curreat is in the proper direction. The
operation of (S) relay extinguishes (I-0 (K) damp, indicat-
ing that the incoming circuit is ready for ringing. The
tester operates (+ KI) key, discomnecting (S) relay from

e trunk ard connecting ringing current o ite (S) relay
releases when the key is operated, lighting (I-0 OK] lampo
The ringing current operates a ring-up relay in the incom-
ing selector cirenit, starting ringing, which continues
sutomaticallye- When (+ KI) key is released (S) relay re-
operates, extingnishing (I~0 OK) lampe The test line to
which the final selector.shenld connect is arranged to
test automatically the ringing, tripping and supervisioen
‘of the incoming circuite By operating (TEL) key the tester
can listen to the ringing induction. (I~0 OK) lamp re-
mains extinguished until the ringing is trippedec When the
ringing is tripped; an interrupter in the test line circuit
causes the line supervisory relay in the incoming selector
circuit to flash, This in turn causes the operatien and
release of a relay fm the incoming circuit which, by its
operation, discennects the dattery and ground from the
trunk causing (5) relay in the sest circuit to flash, in
turpn flashing the (I~0 OK) lampo, Before removing the plug
from the test jack on discemnection, discomnect supervi-
sion must de given te the two-wire toll key indicator in-
coming selector by the operation of (TKI~D) keyo This’
causes the incaming to advance to its awaiting release
positicn and connects battery to the tip side of the trunk
through a resistance and ground to the ring side of the
trunk, operating the trunk supervisory relay, restoring
the incoming oircuit to normale This key should de held
operated until the down drive startss The operation of

s key also operetes the (DISC) relay which locks through
?%‘ arc and steps the switch to normale (T) relay (oper-
ated where "V" wiring is used) releases on leaving position
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2le On reaching the normal position (SLV) and (SL=1}
relays release, extingishing (I~0 OK) lamp, (LO), (OF)
and (OP-l) relays release and the (TST) lamp is extin-
guished end, provided (TKI-D) key is normal (DISC) re~
lay releasess

Two~TFire Interoffice Iq" Indicator Incomigg

When the test circuit steps to position 20, (KI)
relay operates fram ground on (3) arc through the make
contact of (2~KI) keys» The operation of (KI) relay
lights (KI) lamp, connects ground through resistances
to the tip of the trunk and connects battery to the
ring of the trunk through the winding of (KIS) relaye
At the time that (KI) relay operates, the high resist-
ance winding of the trunk supervieory relay in the ine
coming circuit is not short-circuitede Under this con-
dition it operates ithrough both its windings in series,

‘bat (KIS} relay will not receive enough current to oper—

ateo The incoming selector advances to its rirging po-
sitionse The line to which the final selector should
connect is arranged to test automatically the ringing,
tripping and supervision of.the incoming circuite (KI)
lamp remains lighted until the ringing is trippede When
the ringing is tripped, the incoming seleotor edvances

to its talking positione An interrupter in the test line
cireuit causes the line supervisory relay in the incoms-

_ ing circuit-to flash in tarn closing and opening the short

circuit around the high resistance winding of the incom-
ing trunk supervisory relay., When the high resistance
winding is short—circuited (KIS) relay in the test cir-
cuit operates, extinguishing (KI) lsmp. Thus (KIS) re-
lay flashes in turn flashing the (KI) lampo (I-0 OK)
lamp remains lighted all through this testo '

The operation of {p1SC) key operates (DISC) relay,
which locks through (2) arc and steps the switch to

normale As the switch leaves position 20, (KI) relay rew-

leases, extinguishing (KI) lamp and releasing (KIS) ree
lay and theé incoming trunk swpervisory relay censing the
incoming selector to restore to normale On reaching the
normal position (SLV) and (Si~l) relays release, extin-
guishing (I«0 OK) lamp, (L0}, {(OF) and (OF-l) relays re~

-lease and the (TST) lamp is extinguished and, provided
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{DISC) key is normsly, (DISC) relay releasese Removing
the plug from the Jack, without operating (DISC) key,
restores the incoming selector to normal, but it is
necessary to operate (DISC) key to restore the test cir-
cuit to normals

60376 Repeating Incoming Selectors

The test of these circuits in trunk closure posie
tion and beyond is the same as for the corresponding non-

"~ reppating incomingso

‘6038 Incoming Brush Con$imaity Test

The brushes on dbanks not having access to the final multiple
test lines for testing inocoming selectors may be tested in the
following mannere "V" wiring: The final selector test line,
numnber 99 in the bank, on & final frame which is reached through
the particular incoming brush it is desired to test, is made
tusy at the IoDoFe by means of a PeBeXe make tusy corde The
incoming selector is directed to a final selector on this frame
and the final selector is directed to this lineo As the line is
dusy, tmsy back flashes, sent back by the final selector, cause
the (I«0~CK) or (KI) lamp to flash.

"I" wiring:; With "W" wiring it is not necessary to make a
final test line busys The brushes on danks not having access
to the final multiple test lines for testing incoming selectors
may be tested in the following mannere Operate (IBC) key and
& key in (THOUS} and one in (HUED) row to direct the selector
to the bank and group that it is desired to tests Noe 1 final
brush should be tripped regardless of which key is operated in
(HUMD) rowo Keys in (OPF. GR.) and (FINAL UNITS) rows need not
be operatede The test proceeds as for a regular test lime call
until the switch reaches final tens selection positions Here
the fundamental circuit is open at the {IBC) relay and the final
will get no closure for tens selection at this timeo The switch
advances out  this position from ground on the (IBC) key and
into fincl units selection position in the regular mannere Here
again the fundamental circuit is open at the (IBC) relay and the
switch advances from ground on the (IBC) relay to position 17
and Trom position 17 in the regular manner to position 18, where
the fundamental circuit is closed but with no counting relay
operatede The final should ride to tell-tale ih tens selection
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position and send the incoming to its reverse battery position.
When the test circuit receives reverse battery, (OF) and (OF1)
relays operate, operating (0), {BO), end (FO) relays, stepping

" the switch to position 19, where (BC-OK) lamp lights as an in-

Qication of satisfactory incoming brush contimuitye The switch
sdvanoes to position 20 from ground on. the front contact of
(81~1) relay, and remains there with (BCw(K lamp lighted until
disconnection, which is accomplished as in the case of a
rogular test line calle. If the tip, ring or sleeve brushes had
Yoen open, final brush selection would not have been made and
the switch would have stuck in position 106

m-li:g Selector Overflow

. If during trunk hunting, all the trunks are bdusy, or if the
sdlector has understepped au group selection, the incoming se-
lector goes to overflowe When the test circuit reaches posi-
tion 10, the fundamental c¥rcuit is closed for final brush se-
lectim, tut battery thr the winding of the incoming (L) relar
is camected to the ring and ground is oonnected to the tipe
The direction of the current is such that (OF) relay operates

‘'as well an (STP) relayo (OF) relay locks and operates {OF-l)

relay, lighting (OF) lamp, which continmes lighted, as indica-
tioa of overflow and the test circuit remains in poution 10
untfil it 1- restored to normals

6o¢ Fina) Selecters

60401 Start of Test

One numerical key in each row except the first is oper~
ated to direct the final selector to the partioular line :o-
quired as is later explainede ({STP) key is operated if 1
i9 desired to control the various steps of the teste

"FRC" key is operated it is is desired to simlate tI»
' maximnm $runk condition as regards resistance and capaciyo
If "FBC® key is normal the compensating resistance keys
should be operated as descrided in paregraph 6e¢126

(FP) key is operated on all tests of the fimal uloe.or
circuite :

For all tests except brush contimaity tests and tesis
requiring PeBoXo hunting, the final selector is directe to
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t0 the top test line, line $9 in the bank in which the three
final test lines are locateds When the PeBoXe hunting feature

48 %o be tested, the final selector is directed to the bottom

test line, line 97 in the bank, 3 4

For the line free test no keys exoopt u noted above are.
opcuiod-

To simlate the condition of individual or last line of a
PeBeXo groap dusy (FB) key is cperateds To make a "no test®
call (NT) and (FB] keys are operatede To test for a cross be-
tween the tip and sleeve (IXFP) key is operatedo (FPT) jack is
patched te the final test line jack in the jack box and (IXT)

. Jack 1s patched to the fnterrupter Jjack in the jack boxe Vhen

making final brush continuity tests where "W" wiring is used,
patch (D) jack of the test set to (D) jack of the test final
selector and operate (FBC) key; where "V" wiring is used, oper=-
ate (BC) keyo The test circuit functions as described in para~

- graph 6e0l1 until position e

Final Byush Selection

With the nitch in position 10, the fundamental circuit
for final brush selectien is establishedo This circuit is
from battery through the final (L) relay, the tip of (TST}
Jack, make contact of (LO) relay compensating resistance keys,

- are (6), winding of (OF) and (STP) relays, break contact of

(BO) relay, break contact of (T) relay where V" wiring is

* usedy, compensating resistance keys, meke oontack of (FF) key

to ground, (STP) relay operates but (OF) relay being polar-
ised does noto (9TP) relay operated, connects ground through
the contacts of the operated mumerical key in the second row,
through the winding of the corresponding counting relay, oper-
ating the counting relaye Impulses fram the final selector
(A) commtator short=circuit and release (STP) relay, allow-
ing the prime relay corresponding to the operated counting re-
lay to operates The opération of . the prime relay transfers
the puleing lead from the mumerical keys to the next counting
relayo The impulses from the final selector circuit contime
until (0) counting relay operateso When (STP)relay releéases
(BO) and (FO) relays operates The operatien of (BO) relay
opens the fundamental circuit, causing the final selector
circuit to advances The operation of (FO) relay releases (ST)
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and (ST-l) relays and steps the switch to position 11, re-
leasing (C) relay, in turn releasing (SLO) reley and the
counting relayss If (STP)} key is normal, ground through the
break contact of (SLO) relay steps the switch to position 12,
If (STP) key is operated, the switch remains in position 11
until (ST) key is aperated and released, the operation of
(ST) key operating (ST) relay and the release of (ST) key
removing the short circuit around (STwl) reley, allewing :lt

.to operate and step the switch to positien 120

Finsl Tens Selection

In position 12, (C) relay operates, in turn operating (sLo)
relay, stepping the switch to position 150 With the switch in
position 13, the fundamental circuit for final tens selection

is established, operating (STP) relay. This connects ground

through the make contact of the operated numerical key in the
third row, to operate the correspending counting relay. 4s

pulses are received, the successive counting relays operates
When (BO] and (FC) relays operate, the fundamental circuit is

‘broken advancing the final selector, (ST} and (ST-l) relays,

if operated, are released, and the switch is stepped to posi-
tion 14, releasing (C) relay, in turn releasing (SLO) relay

and the counting relayse If {STP) key is normal, ground

through the break contact of (SLO) relay steps the switch to
position 16, If (STP) key is operated, the advance cut of po-
sition 14 is undexr control of (ST) koy the same as‘'in position
1lle

Final Units Selection

In position 15, (C) relay operates, in turn operating (SLO)
relay, stepping the switch to position 16 With the switch in
position 16, the fundsmental circuit for final units selection
is established, operating (STP) relaye Thia comnects ground
through the make contact of the operated mnerical key in the
fourth rov, to operate the corresponding counting relayo As
pulses are received, the successive counting relays operate,

~ When (BO) and (FO) relays operate the fundemental circuit is

broken, advancing the final selector, (ST) and (SP-1) relaeys,

if operated,; are released, and the switch is stepped to posi-

tion 17, releasing {C) relay, in turn releasing (SLO) reley
and the counting relayse Ground through the break contact of
(SLC) relay steps the switch to position 18, The fundamental
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circuit is closed in position 18; this is in oxlder to advance
the Kansas City final selectorse Ground through (C} aro steps
the switch to position 19, ] : -

Sleeve Bclnl_q]_nrat ion

As the switch steps from position 18 to position 19, the

‘direct ground on the sleeve of (TST) jack from (4) arc is re-

placed by ground through the 45 ohm resistance and the winding
of (SLV) relay and battery thru the 1200 ehm resistance and
the winding of (SLV) redlayo (SLV) relay will operate im series
with (TK) relay to battery in the final circuite (SLV) relay
operated in turn operates (SL~l) relayo (SI=l) relay eperated,
steps the switch to position 20, o3 ,

Individual Line Free Test

To make a line free test without PoBoXo hunting, the se-
lector is directed to the top test line, line 99 in the dank,
and (¥B) koy is not operatedo

!hon tho final (L) relay releases on leaving tho testing
position, Ddattery through 220 ohms is connected to the sleeve,
through the sleeve of (FT) jack, break contacts of (FB) and
(IXFF) keys, through both windings of (SLL) relay in series to
ground, operating (SLL) relays The operation of (SLL) relay
closes a circuit from battery through (FI(K) lamp, make con-
tact of (LO) relay, ring of (TST) Jjack, ring condnctor of finel
selector, ring of (FT) Jjack, break contact of (DISC) key,
sleeve of (INT) jack, to ground through an interrupter flash-
ing (FR-0K) lanpe

Last Line of PeBeXe Group Free Test

" To make a line free test with PsBoXo hunting, the selector
is directed to the bottom test line, line 97 in the bank, and
(FB) key is not operateds The selectdr will stop on line 97
on units selection, Battery through a resistance is connected
to this terminal, this will apply an operate test to the final
(TB) relay when it advances to its testing position and (TB) :
relay should operate and PoBoXe hunting starto. Battery through
a resistance is commected to the sleeve of line 98, This will
apply a non=operate speed test to the final (PBX] relay as the
final selector hunts past this line. The final selector shounld
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hunt up to line 99 and as there is no battery comnected to
the sleeve of this line, the (TB) relay should not operate
.and the final selector should stop on this line and advance,
connecting battery through 220 ohms to the sleeves From this
point on the operation is the same as for "Individual Line
Free Test", -

Individual line Busy Test

(¥B} key is operated when the action of a final selector,
directed to & tusy line is to be testede The operation of
(FB) key disconnects (SIL) relay from the sleeve of the test
line and connects battery through a resistance im its placeeo

After units selection the final selector makes a btusy
test, connecting ground through the winding of (PBX) and (TB)
relays to the sleeve of the line, the circuit being completed
through the sleeve of (FT) Jjack through the make contact of
(FB) key, test resistances to battery. (TB) and (PBX) relays
should both operate, causing the final elevator to restore to
normal and the final sequence ‘switch to advance to i%s "busy
back™ position. When (SLV) relay operates in position 19,
(BB) relay operates and locks through (2) arc, and (SL~1) re-
lay operates, stepping the switch to position 200 The opera-
tion of (BB) relay lights (FB-OK) lampe

With the final selector circuit in 1ts "busy back" posi-
tion, interrupted ground is connected back qver the ring from
the final selector, flashing (BB-1) relay, in turn flashing
(FB=OK) lampe (I~O OK) lamp which lighted on the operation
of (Sl~l) relay remains lighted during this test o

Laot Line of PoBoXe Group Busy Test

When it is desired to test the action of a final selector
when directed to & group of PoBoXo, lines all of which are
busy, the final selector is directed to the bottom test line,
line 97 in the bank, and (FB) key is operated the same as for
"Individual Line Busy Test". The operation is the same as
"Last Line of PoBoXe Group Free Test" until the final selector
reaches line 99, when the final (PBX) relay should operate and
the test should provesd the same as for "Individual Line Busy -
Test"s a
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60410 Pinal Brush Centinuity Test

The brushee on banks not having access to test lines may
be tested in the following manner: Where "W" wiring is used,
mske the test finel selector busy by inserting a make-busy
plag in the (MME)} jack and patch (D) jack.of test set to (D)
Jack of test final selector, raise test final elevator to the
final terminel to which the sslector under test is to be di-
rected and trip the brush of the test final selector manuallye
With either "V" or "W" wiring, (BC) or {FBC) keys respective-
1y are operated, operating (BC) relay and the final selector
is directed to any working terminale If the line is a direct
or last PcBoXs 1line busy, the final selector will advance to
its busy back positione No lamp indication is given of this
tut the tester can observe that the down drive has taken place.
If the line is a busy intermediate P<.BoXo line, the final
should hunt off it and the . test man should check zgainst this
condition by observation before proceeding with the testn
Where possible it is desirable to avoid final brush continuity
testing or an intermediate PoBoX. lineo. -Ifthe line is free,
battery through 220 ohms will be conneécted to the sleeve of
the line by the final selector, operating the (CO) relay in
the line circuit and the final selector advances to its talke
ing positions "V" wiring: The tester then comnects groand
t6 the sleeve terminal of any one of the multiple bruahes.

"W" wiring: The tester then operates (GED-SLV) keye In
either case, this will short-circuit and release (CO) relay

in the line c¢ircuit, in turn connecting ground to the tip and
battery through the winding of the (L) relay to the ringe.

This causes (CS) rélay which is bridged across the tip and
ring to operate, but (L} relay will not operate, as the re-
sistance of (CS} relay is too highe (CS) relay will only oper-
.ate providing the tip and ring mmltiple brushes are making con-
tact and there is no break in the tip and ring conductorse.

{CS) relay operated, operatess (cs-n relay, lighting (BC=OK)
lampe

With "K¥ wiring the operation is the same as above excopt
that the sdvance of the switch from position 18 to position 19
is controlled by the operation of (FO) relaye When the final
selector advances after units selection, the tnndmmtq cir-
cuit is again closed for finsl advance; this operates (STP)
relay in turn operating (0) counting rolay through tho make
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contact of (BC) relayo When the final advences and opens the
fundsmental circuit (STP) relay releases, removing the short
circuit arcund (BO) and (FO) relays which operate. (BO) re~
lay operated, opens the fundamental circuit and (FO) relay
operated steps the switch from positiom 18 to position 196

Hold Test of Finsl (L} Relay

The hold of the final (L) relay may be tested on discon-
necting after a "line free" $est. The operation of (DISC)
key, operates (DISC) relay, which locks through (2) arc and
steps the switch to normals 4s the switch leaves positiomn 21,
ground is removed from the esleeve:of (TST) jack permitting
(TK) relay in the final circuit to reloale, advancing the
final selector to its "awaiting called subscriber's release™
positiono The final selecter connects ground to the incoming
sleeve operating (T) relay in the test circuit lighting the
(BY) lamp and connects battery thru the winding of (L) relay
and a resistance in parallel to the ring of (FT) jack and
ground to the tip of (FP) jacke With (DISC] key operated re-—
sistances are bridged across the tip and ring of (FT) jack
forming a holding path for the final seleotor (L) relayo. ({BY)
lamp remaining lighted indicates that the final selector (L)
relay is heldingo Ou finels having a time measure release ;
feature, it may be tested by holding (DISC) key opsrated until
the final advances to normial under control of an interrupter, °
or its failure to advance will be noted if this feature is
inoperativeo The release of (DISC) key opems the holding cir-
cuit permitting the final (L) relay te release, restoring the
final selector to normal, removing ground fram the incoming
sleeve releasing (T} relay and extinguishing (BY) lampe

Pinal Discommestion

If it is mot desired to test the hold of the final (L) re-
lay, disconnection is acecomplished either by operating the
(DISC) key or provided the switch is in position 20, by re-
moving the plug from the test jacke The operation of (DISC)
key operates (DISC) relay which locks through (2) arc and
steps the switch to normal. As the switch leaves position 21,
groand through the winding of (SLV) relay is disconnected fram
the sleeve ani the final selector advances, and (SLV) relay
releases, in turn relessing (Si~1) relaye Removing the plug
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from the test jack allows the final selector to restore to
normal releasing (SLL) relay if operated and releases (SLV)
relay, in turm releasing (SL=l) relay, operating (DISC) re-
lay which locks through (2) arc snd steps the switch to nor-
male The release of (SI~l) relay extinguishes (FF-OK) lamp
on "line free"® tests and (I~0 OK) lamp on "line busy" teste
When the switch leaves position 21, (LO) relay releases, and
{BB) relay, if operated, releases, extinguishing (FB~0K) lampo
On reaching normal (DISC) relay releases, provided (DISC) key.
is normal, (TST) lamp is extinguished and the test circuit ie
normal s

Final Selector "No Test" Feature

When it is desired to test the "No Test" feature, (NT)
key as well as (FB) key is operated, and the final selector
is directed to the top test line, line 99 in the banke. The
operation of (HT) key connects battery to the ring through
a resistances The (PBX) relay should operate and cause the
final selector to remain on the test line in spite of its
busy conditions. The operation of (NT) key also replaces the
interrupted ground on the ring of (FT) jack by a steady ground,
This ceuses the operation of (BB~l) relay, extinguishing
(FB~OK) lamp which lighted when (BB) relay operatede

Tig Sleeve Cross Test

When it is desired to test to determine whether the tip and
sleeve are crossed, the final selector is directed to the test
line and (IXFF) key is operateds The operation of (IXFF) key
also connects ground through the 100 ohm winding of (SLL) re-
lay to the sleeve of (FT) Jjack instead of ground through both
windings in seriess Battery through 220 ohms in the final se-
lector operates (SLL) relay, causing (CS) relay to operate, in
turn operating (CS-<l) relaya

(CS<l) relay operated, connects battery to the winding of
(CS) relay holding it operated in case (SLL) relay should re-
lease; 1t also comnects ground to the tip of (TST) jacke If
the tip and sleeve are crossed this ground would short-circuit
(SLL) relay, permitting it to release, The release of (SLL)
relay would light (SLV=X) lamp and (I~0 OK) lamp and prevent
(FP~0K) lamp from flashinge
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606 Caution - All Types of Circuits

Care should be exercised when disconnecting the test circuit from
a selector circuit to be sure that the selector circuit is restored
to normal, as a selector circuit left in an off normal condition mey
cause a wrong connection or the loss of a call,

| ENG: CoWeHe CHK'd; CoWo.Ho APP'd; L. To. MABHKS
AR JoHoCo

June 23, 1928.





