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This Method of Cperation was prepared frbn Issue 19 of v‘nn-mglg_sgzsgéxs.

METHOD OF OPERATION

Subscriberat District Selectors = Line Finder T Type ~ Pa.nol Syston
DEVELOPMENT

lo PURPOSE OF CIRCUIT

1.1

1.2

: ,4

1e3

This circuit is doalgnod t0 test a.n classes of sender lelootor
type district selectors in a line finder offices when the {ST) key
is operated on the test frame the testing circuit is associated with
8 district selector by means of series of 200 type sclootorso it

" this time the test circuit establishes three connections; one to the

individual leads of theé district selector (LP), (B) and (DB} one to

the test line at the frame where this selector is located; snd one

to’ the start circuit that is associated with the selecior to be test~
ed (MzZ); (M2); (Z), (T), (R) and (S)o If tha district selestoriis

idle the test circuit first makes it busy. vhen the associated stard

circuit is ¢lear the line finder elevator is caused ‘to hunt for “he

“ test lineo * This line is loeatod on the bottom ‘her!linal of *tho lowest

bank on the frame.

Dur:lng the interval that the elevator is between the nommal pe= -
sition and the tripping zone the start circuit is blocked to provont
an incoming call from interfering with the test calls As-woon as -
the "K™ segment is passed or the test line is found the start cir-
cuit is clearedo The district elevator is caused to hunt for the*

 test line on the district frame or trunk line to office causing office
" seleetor to hunt for the test line when test line i2 located on office

frarsc

With the cammections thus esiablished test conditions are imposed
or, tbé various elements of the line finder and district selectore
Should the elements fail to meet a test imposed, the test circuit
will bloek~indicating by means of lamp and audible signals that
trouble has been encountersd, Should the test 1n.poud fail to un~
cover trouhlo, the line firder diatrict oluator- are pcrnittod to
restore to a notmal positione

The same district selector and line finder vill be directed to
the test line for each test imposed, two test for all types of diwe
trict except two-party, and three tests for two-party MoRe districtse
dien the two or three tesis are completed, testing circuait v:lll bo
éirected to the next district circuite
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1.6

lo6

The testing circuit by means of the 200 type selectors willi bLs
directed to one district selector after another until all district
selectors have bheen tesied;, after which a gignal will be given at
the test freme, indicating that a complets test has Peen made on
all units in the vffice associsted with this test circuit.

As shown by Figures 3 and 4, this circuit has been designel sc
that two district test circuits may be employed in the one office
and work to the same group in the district or office multiple.
This is done by associating each test circuit with the particular
test line of the groups

By means of a particular circuit feature; any particular line
finder and district selector may be associasited with the test cirw
cuite A repeat test featurec is provided so that as many tvests can
be made on any one unit as is desirsd,

2e WOEKING LIMITS

2,1 This circuit is designed to operate when the central office bat-
tery voltage is between 24 end 25 for the 24 volt battery and 4845
to 50 volts for the 48 volt battery.

OPERATION

3o PRINCIPAL FUNCTIONS

001

302

3203

3.04

$s0b

This circuit will automatically test all of the line finder
and district selector cireuits in the office; thereby insuring
normal functioning under the worat circuit conditions in service.

This circuit will dial any one; twe or three digit cods (3se
wiring at cam ¢ of (fi-l) switch) tiat has been predetermined by
flexible comnections &t the dial pulse ssquence switch {B-2j,

A test is made for sender closure through‘trunk guard raiasy
in sendero ({TC) relay involved,.

A test is made far closure tnrough {CS} relaj in districi.
( {(TC) relay involved).

A mosk circuit is spplied to (DC) relay of districts (In pose

15 of test circuit under ceniroi of timing relays (5K), {Sk~i} and
(SK~2)e)
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Sel2

Sold

014

Selb
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An 85 ohm soak circuit is applied te (CS) (pelarised) relay in
district im direction to operate the polarised relayo (In pose IR
under contrel of (PSK) relay)s

Test of the cut~through position of the district selector.
(Made in poss 14 with (CS) relay ia test circwit over the Tip &
Ring to grounde Timing relays (I) and (RO) involved).

Test for sleeve make busy ground thruw (L) relay back contact
in cutethrough position, when test line is on district frame.
(Test circuit (SL) relay involved).

Test advanoce of district out of cut-through position.

Apply releoase test to (DC) relay of district and check for (DC)
relay releases ( (Rel-l) relay operates to 48 velts in line circuit,

Test for release of (CS) (polarized) relay of district after
soake ("Sticky™ (CS) relay will cause revelving District Seqe
Switch in which case the (FE-3) relay will hold and (SCS) lamp will
light)e

Hold district busy during period of test for release of (CS)
(volarised) relay of aistricte ( (FB) and (FR=1) relays involved)o

Test for normal of district after teste (By release of (FR-3)

xelay)e

Makes operate test of (CS) relay in district (polarized relay)e
( (C8) relay and resistances in test circuit used. Timing relays
(1), (0)y (RO} and (30) invelved in pose 14)e

Makes eperate test of (DC) relay.

Makes busy back test and checks for no charge, with (FCH) key
operatede ( (BB), (INT), (DR)y (MX), (FCH=1l) relays and (FCH) lamp
invelved )o ' '

- Yor twowparty cirouits only, makes a test to see that no charge
is made while a grewnd is helé om tip, with (FCH) key operatedo
{ (PR)p (PG), (FPCm=1), (INT), (MX) relays involved).

Check against early false registration., ( (MB=7), (MB-8),
(MXel), (FCH-l) relays and (FCH) lamp involved).
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Sol9

Se20

S.21

JeR2
Jo23

Se2d

Jo2b

So26

S027

5028

So29

Test for pelarity of cein currento ( (CN) and (CR) relays in
test circmit involved).

Test for potential of message rogiotor'énrrant. 1 (R) and {BX)
relays involved).

Test for registratien on tip or ring partye | (B}, (WD), (WD=1)
and (WD~2) relays qulnd).

Test for trunk make busy ground through swiich came

The test circuit is arranged to select and test any line finder
and District Selector by use of a particular circuit featureo
( (rc), (ST], (STP) keysy, Dial; (SS), (SS~1) and (PUL) relays ins-
volved )o

The test circuit is arranged to indicate the positien of the
Master, Growp, Connector and Class selecters by means of lamps
which are lighted under control of the (LP) lamp keye (The partieu-
lar District te which the test circuit is connected is indicated
by the use of a translating chart)e

The test circuit will indicate by lampe the class of test in
progress, | (T~l), (Tw2' or (Tw3) lamps involved).

The test circuit is arranged to distinguish between busy and
idle selectors and to wait for a selector to become idle, after
which ‘it will proceed with the tests { (DB) and (IDL) relays in~
volved ).

A pass tusy key is provided to csuse the testing sirouit +to
pass district selectors at the time it is testing for dusye, This
pass busy key will ceause circuit to advance by the district leave
ing a meter recorde (PB) key; (DB~l) relay and (BSY} register
inveolved )o '

The test circuit will give an alarm when troudble is ensounterw
ode An alam will also be given after a suitable interval in the
event that a selector remains busy for too long an interval when
the test circuit is walting to seise it, This will be with the
pass busy key in a normal position. -

Registers are provided to record tho various cenditions that

a test circuit has oncountered and to indicate the performance of
the tess circuite ( (ST), (CT)s (BSY) and (TEL) meters invelved).
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The test circuit may be returned to mormal at any time by the
eperation of the (RN} keye '

The ciromit provides a "contrel advance (CA)" feature which
when used with repeat keys, permits restoring test switch to nore
mal, or without repeat key operated will allow circuit to advance.
This (CA) key will restore circuit at any time,

The test circuit has a remote contrfl feature to enable test
man to repeat tests from the line finder and district frames (by
using 33-a test set), This feature is enly operative with a (REP)
key operatedo (The (BRC) relay in test oircuit is used with this
feature ), ‘

The test circuit gives a tone te notify sender monitor if
sender is stuck during time test circuit is making use of ite

The test circuit employes a synchrenizing scheme for keeping

"the master switches or the growp switches in step. (The "A"™ arcs

of A & B selectors are involved)s

When the line finder under test oversteps the test terminal,
an (0S) lamp will light o indicate this eondition. ( (0S), (0S-1}),
(05-2), (0S=3) and (0S~4) relays and (0S) lamp involved)s

When the line finder under test failas to pass the tripping zene
in the time allowed, the (NLF) lamp will light to indicate this conw
ditione ( (NLF), (NLFl), (NLF-2), (NLP-3) and (NLI~4) relays and
(¥1¥) lamp imnvolved ).

Th@Apilt oircuit is arranged to block if the dial path oircuit
over "I and "R™ leads to sender is openo ( (PC) relay does not
operate and holds test switch in poso 7 with (TEL) lamp lighteds

The test circuit will detect a cross of the "Tip"™ and "Hunt"
leands on any line finder circuite (Test switch bloeks in pose l4
with (FR) lamp lighted)o

The test circuit will check that district will charge on a
charge call detects false charge under all other conditions,
( (R), (WD)y, {(WD~1), (WD~2), & (FCH) relays and (DCH) lamp involved),

The test circuit will detect a reversal of "E* & "R lead to
sendere { (LCw~l) relay centacts invelved),

TCLl ilhvar s wanapnns t
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The test circuit will make repeat tests on either of the fhrn
tests, ( (REP-l) key and (REP) relay ~ (REP-2] or (REP-S) keys
involved ).

40 CONRECTING CIRCUITS

401 District Selector and Line Finder Circuis

4.2

403

4.4

406

All classes of sender selector type district selectors can be
tested by the circuit,

District Selector Test Line

This is the line to which the district selector being tested
is directed by the test circuit under control of a service msullers

Start Circuit

This circuis i comoetid to the test circuit mo that line
finder elevator can lte diroctod %0 the test line without interw
fering with service.

Line- Finder Test Line

This is the line to which the line finder elevaxor is directed.
The bottom terminals on the botiem bank of each line finder frame
is used for testing purposes. Both the terminals and the line and
cut~off relay of this line in the (A) sub~group are employed as
shown on the standard lime circuit, the proper hunting condition
being placed on the terminal of the frame orly when a selector on
that frame is being directed to the test line.

Son“r

Any service sender associbted with a particular group of dis-
‘tricts may be used the same as in sertiee $o tirect the diltriet
selector te the test lines

DESCRIPTION OF OPERAT ION

be APPARATUS AND FUNCTION

5401 Connector Stepper

One of these stepping switches is used for each 20 or less dis-
trict selectors that are to be testedo This switch serves to con~
neot the individual leads (LF), (B) and (DB) for contrelling the
line finder and district selector, also the particular “i" lead

which connects the start circuite
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Group | Connector Stepper

The 200 type selectors which are designated (GA) and (GB),
serve to associate the test circuit with a connector stepper, and
t0 the start circuit of the frame being served by the district se-
lectors reached by the connector steppera A synchronising arrange-
ment is employed to keep these steppers in step.

Master Stggpcr

Two 200 type selectors designated (MA) and (MB) serve the pro-

per set of group connectors. The master steppers permit the use

of 20 group connectors.

Test Sequence Switch Bl4l

This sequence switch serves to contrel the 200 Vype selectors
that connect the test circuit to the circuit to be testedo It
makes the bwusy test and advances the district selector leads of
the unit being tested. It makes one revolution for each test im-
posed.

Class Sequence Switch

This sequence switch controls the various tests imposed for
the varions olasses of calls that tests are made for on each dis~
triect selector., The testiing of this switch is controlled by relays
eperated from the first terminal of the connector switches by means
of a cross-connecting method,.

Proeon ngc

The connector (N to 20) greup (GLON to Gl70K) and master (MON)
lamps indioate the district selector to which the test circuit is
attached,

Busy Lamp (BLF)
When lighted indicates that the district is busy.

Busy Lamp (BY)
Indicates district selector is busy for more than time allowed,

No Line Findyr (NLF)

This lamp is a trouble lamp and indicates that the line findor
selector will \not pass the tripping sonee

TCILL ibrarv waanny talenhonecollectors infa
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50;1

Se.12

5013

5014

Selb

belb

Trouble Lamp {PBL)

This lamp is part of the alam c:lrcuit anl will light in series
with miscellaneous alarme

Overstep Lamp (0S)

This lamp indicates that the line finder has overstepped or
that the sleeve of the line finder is opene

False Heturn Lamp (FR)

This lamp when lighted indicates the false return of districte

Double Charge Lamp (DCH)

This is a troudble lamp which lights when a donblo charge ia
encountered .

False Charge Lamp (FCH)

This is s trouble lamp which lights under the following condi-
tions:

A - false charge in first test, switch dlocks in pose 16

B = false charge in second test, dhefore regular cha.rgo swo blocks
in 17

C « false charge in second test with (FCH) key operated either be-
fore or during regular charge

D -_fullo charge in third test before regular charge

E = In third test false charge in regular charge pesition of ring
Pty

F = In third test with (FCH) key operated falase advance of district

Stuck (CS) relay (sSCS)

This lamp is a trouble lamp and indicates that the (CS) relay
of district has failed to releases

1st, 2nd & 3rd Test Lamps

These lamps are test mdicatins lamps and indieates the particu-
lar test in progresse
N
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End of Cysle {EC)

This lamp indicates the last district to be teated in ene cycle,

Group Off Normal (GON)

This is a troudble lamp and lights when more tham one group aﬂtcb
is off norma)l at the same time,

Class Iu_plm‘ L. & CC

These lamps are Class Indicating lamps and indicate the clans
of district under tests

Start Koy (27)

The operaticn of this key starts the automatic test which son-
times until all district selestoer circuits have been tested, The
release of the start key at any ti-o will restere the test and class
switches te normal,

False Charge Koy (¥CH)

The epeation of this key changes the cperation ef the second
teat so as to indicate & false charge during a sy back condition
and in the third test ¢o u-n.la.to 'Y blcck condition with a ground
on t1p of line pomuontlyo

Betura o Normal Key (RK)

The eperation of this hoj, sauses the return to normal of the
etire circuit, including cemnector siepperse.

Pass Busy Key (?Bj

The operation of this key causes the cemmestor to recegnise a
busy conditien and pass en ts the next distriecte

Centrol Advance Key (CA)

™is key is oporated when the test circuit fails to cemplete
its cyocle due to a fanlt in the circmit wnder tests The operation
and release of the key causes the test switch te advanne te posie
tien 18, The connester stepper advances to the next districte

o=t
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Waen the (REP) key is eperated the comnector sequamce switch will
not cause stepper to step te next district but will repeat the same
test,

Time Alarm Key (TA)

The opexratien of this key causes the relesse of the troudble or
busy alame As long as the key remains cperated the alarm is out
of service and the test circuit will block before making another
test, except when the repeat key is operatede The Operation of
this key will not interfere with the particular circuit feature.

Repeat Keys (HEPL), (REPR) and (REPS)

The operatica of any of these keys causes the test ciremit %
repeat that test as leng as the key remains operateds The opera=
tien of either repeat key in combination with the (CA) key will
cause the test circuit to repeat the test in pregresss The (PB)
key must be released with above keys operated before (Ci) key will
function, :

Partiowlar Circuit Key (Pc)

!’ho operation ef this key arrangss the circunit in sweh a way
a8 to dial master group and connecter stepper switches to the
particular district desired.

Step Key (STP)

This key is operated after dialing master stepper to seme
particular terminal in order % advance the test sequense switch
for group dlaling and the key is operated after greup and con~
nector dialing to advance the test sequence switch the same as
after master dialings It will be necessary to dial twice im .exder -
to reach more tham 10 terminals in greup and comnmecter selecters
before operating (STP) keye (PC) key is always operated in cone
nection with (STP) keyo

Lamp Koy (LP)

Thiz key is eperated to cemplete the circuit of all progress ,
lemps which will indicate the position of the master, group and e
cennector switches,

Remote Control Jack (CA)

The purpose of this Jack in connection with the 38=A test set
is to make it possible for a man to watch the functioming of the

TCI Library www.telephonecollectors.info
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selector under test at the time the (REP) key is operateds It cone
trels the (CA) features

REA Dial

This dial associated with (PUL) relay is ueed %0 advance the
200 type selectors to the particular district selector desireds
The (PC) amdl (STP) keys are used to connect this dial to a partie
cular districte ’

(B) Belay (206wiw)

This relay is used to check the potential of registration cur-
rento The secondary windimg is connected in series with a 1000 ohm
resistance to battery im oxder to give a margin between the ocpera~
tion on 117 ohm battery (S resistance in series} and the higher re-
sistances due to one or more of these resistances being epemo

{EX) Relay (E11l4)

This relay is connected in parallel with the (R) relay described
in above, in order to detect a dattery cross on the message register
leads resulting in dlowing the fuse of district and leaving the (BEX)
relay locked, blocking test circuit in position 17,

{MB7) Relay (R588)

The funetion of this relay is to connect the ring party message
register lead to the (MX1l) relay at other times tham when circuis
expects message register carrents If (MX1l) relay operates, it will
operate the (FCHl) relay and bleock the test circuit in positiom 17,

(MRS) Relay (R5888)

The function of this relay is to connect the tip party message
register lead to the {MX1l) relay at other times than the test cire
euit expects message register ocurrente If (MX1l) relay operates it
will operate the (FCHL) relay and block the test circuit in posi-
tion 17»

{SL) Relay (E1920}

The funotien of the relay is to test the tiunk make busy ground -
from slesve of district, and fram back centact of "L" relay when
the test line is on the district frame,

TCLI ihrnn} AMNA Tplpphnnwnllpdnminfn
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5037 18«~BH Resistance in Series with Tone Condenser

The function of this resistance is to prevent the (PC) relay
from operating momentarily, which will render the overstep feature
ineffective by unlocking the (0S) anmd (031) relays at the time the
(0SS) relay operates (TR) relays

695. 18=4M Resistance (Z)

The function ef this resistance is to prevent the (RELL) re—
lay from receiving the "induotive kick™ of repeating ceil at the
time release test is applieds The (REL) relay being marginal, is
not switched inte the circuit matil after this “induetive kick

has deen dissipated.

OPERATION -

6e

Yo

START TEST

rl

The operation of the (ST) key closes four circuits as follows;

- Gel Closes a cirouit which eperates (BY) relay %o start the busy

time alam,

6o Closes a lead from miscellanecus tene ciremit through (TT).cens
denser to the "P" lead through district to sendere.

68 Closes cirouit to advance test sequence switar to pesitiom 2
© from ground threugh (CA) key, ("E" viring) or (RC) relay, ("K" wirw
ing) start key centact (GON1) relay, (FR) relay, ("E" wiring) or

" direod to ("K" wiring) (Bl) cem to (R) magnet,

6ot Closes local circuit te operate (8T) relay.

STEPS MASTER SELECTOR

In position 2 the (SM) and (srz) relays epexste frem ground te cen-
tact of (8S1) relay, (PLF8) relay mormal, (RMG) relay normal, (PX) relay
nermal (I1) and (J1) cams sesendary winding eof (STF2) relay, (STP) ave
(MA) selector centact of (EC) relsy (STP) arc (MB) selecter, winding of
() relay to dattery. _

Tol The operation of the (8M) relay closes a circuit frem the bade
tery through the stepping magnet, centacts of (M) relay, (Ul) cam,
contact of (323)) relay, centacts of (BOl} relay, (PC) key normal

SPT-/
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(REP1), (BEP2) and (REP3) keys, ("i" wiring) or contacts of (BEP) re-
1ay, {"E" wiring) (CA) key normal, ("B" wiring) or (BRC) relay, ("K*
wiring) contagts of (FR) relay, ("E" wiring) or direct "K" wiring)
through contacts of (MRl) relay mermal (¥L) relay normal, (CC) relay
normal, (MR2) relay normel, (Ql) cam to grounds This same ground is
clesed in parallel from the (Ul) cam through contacts of (ST2) relay,
primary and secondary windings of (STP) relay te battery, shunted by
the ground circuit through the contact of stepper, contact (SM) re-
~-lay, {TI) cam to middle tap at (STP) relay.

Te2 The eperation ¢f the mastier stepper magnet epens contact, remov-

iag shunt frem (STP) relay which allows the (STP) relay to operateo
. Qperatiom of the {STP) relsy closes a greund circuit threugh (L3)

and (K3} oame, contacts of (SLFP) relay mormal, (FC) key normal; con~
tact of (8PP) relay normal comtact of (STP) relay operated centact
of {DrS). relay normal through (Bl) cam te (R) magneto This circuit
advances the itest awitch to position 3o The operation of the (SM)
relay in positien 2 also operated the (MON) relay which lighty the
M, lampo

STEPS GROUP SELEOTGR

In positien 3, tho (&) relay releases, Wut the (MON) relay helu
through the (CO) arc and primary winding of (GlON) relay which operateso

- The (GLON)} relay eperated, comnects battery to the (GlON) lamp end the

(GON) relayo - The battery to the (GON) relay is connected thrcugh 18 type
resistances, 18-3¥ and 18~AP, centacts of (GlON) operated, (GOR1l) relay
normal winding of (GON) relay, (BN) key normal to grounde The (QON) re-
lay does 2ot Tecelve snongh current to eperate with ene group selestor
off normal bud will operate if more than ene group selector is off nor-
male The (SCl) and (STPR2) relays eperate in position 3; with (SGl) rew
lay eperated (GlA) and (GlB) magnets eperate in parallel to ground on
eam (Ql)e With the (SGL) relay operated a short circuit is closed for
the (STP) relay through the back contact of the (GlA) and (GlB) magnetse
¥hen the (GlA) and (GLB) magnets eperate the short cirocuit is removed and
the (STP) rela; opcutel sdvancing the switch to position 4,

m ;m IHE WTOB

Al the -1tch leavu position 5, the (S2P), (S'EPS) and (661) Telays

" and the (GIA) and (GLB) magnets xeleasss The solectors step to the first

terminale With the growp ~electer om the first terminal the (LFl} and

(RTS) relays oparate in seyiss through the secendary winding ef the (GlON)
relay and the (CO) brushe When the (RT3) relay cpearates, it operates the
(M) relay im a local circuite Tha (8IFl) relay and (STPl) relay operate

| ST
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in series, battery through the (SLFl) relay, (P) arc (GlB) selector,
primary winding en (STPl) relay, (J1) (Il) cams, (PNMG) relay normal,
(PLFS) relay normal and (SS1) relay mormal to grounmd, Ground em the
cam (Ql) threugh the (SLF1l) relay operated, eperates the (LFl) mag-
neto When the (LFl) magnet operates and the contacts break, the (3TP)
relay eperates, advancing the (El) switch to positien 5o The operatien
of the (LPl) relay lights the asseciated lamp, if the lamp key is eper-
ated, indicating that the first line finder cennector has been asso-
ciated with the greup switch which is off normale As the switch leaves
position 4, the (STP), (STFl) and (SLFl) relays and the (LFl) maguet
release; releasing the (LFl) magnet steps the drushes to teminal 1o

SEPTING OF CLASS CIBCUIT AND STEP LINE PINTER SELECTOR

The (CL) relay operates in positiem 5, threugh cem (VI) (B) are
(CL) stepper, contacts of (SH1) relay normal, and (MS) cam to ground,
the same ground through the (B) drush and nermal terminal of the (B)
arc (V) cam;, (MB) and (GlB) and (LFl) selectors over leads; "A", "B",
n0%® oxr "D" eentact of the (CL) relay and winding of the preper class
relay and winding of the (X) relay to dattery through (BAT) are (CL)
stepperoe This circuit will operate the preper class relay and the (X)
relay in seriese The cperation of the (N) reley opems the “RE™ lead
te the class selecter stepper, preventing the class stepper from Veing
returned to normal prematurely. The eperated class relay locks te
ground on the (KN) key; the class relay ocperated closes a sircuit to
ground through the break centact of (DB} and (PBl) relays amd (E1) -
and (¥1) cams and contacts of the proper class relay advencing the (RS)
sequence switch to pesitien 2, 5 er 8, depeniing upen which class relay
is eperated, The (DTS) relay operates in parsllel with the (BS) mage
net, thus preventing the (Rl) switch frem moving out of positien &,
e the (RS) switch is set the (D?S) relay releasess As the (Rl)
switch entered position 5 the (SLF1) and (STFl) relay operateds With
the ({SLF1) relay eperated and the (DTS) relay normsl, the (LFl) mage
net operates through the centasts of the partioular class relay, cles~
ing pash tor the (IF1) selescter frem ground te¢ (DB) and (DBl) relays
nermal, (Gl) cam, (DTS) relay mormal, (Q3) cam, comtact ef some class
relay operated, (FR) relay or direet depenting wpem whether "X* or "gv
wiring is used, centect of (RC) relay, or (CA) key depeding wpen
whether "K" or "E® wiring is used, coantact (REP) relay or (REPl),
(REP2) and (REPS) keys, depending wpen whether "E¥ or "X* wiring is
used, contast of (PC) key mormal, centact of (BGl) relsay, (STPl) ree
lay to (Ul) cam and contacts of (SiFl) relay 0 magnet of (LFl) se-
lectore Vhen the selector ceuteast breaks the (STP) relay eperates,
advancing the (Rl) switch to positien 6¢ In positien 2, 6 or 8 of
the (R3) switeh (first test) a lamp is lighted if the lamp key is
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operatedes As the (Rl) switch advances frem position 5, the (LFl) megnet

. relesses, moving the brushes to terminal 2, Terminals 2 to 21 inclusive

_fgr the (RMG) arc are grounded to operate the (BIGC) relaye In pesitien
"~ 6y the (SLFl); (STP), (5%) and (CL) relays release.

1ls SPABRE LINE FIKIER 'mmm

The stepper terminals omn the (Z) arc of the line finder comnector
are connected to lead “I"s When the (Z) brushes make contact with the
spare terminals, the (SLFT) relay operates and locks to ground om cam
(Ml)o The operation of the (SLFT) relay operates the (DB), (DBl) and
- {TR) relays which sdvances the test switch to position 18 The (DB)
_relay lights the (BLF) lampo In positien 18, the (STPl) amd (SLFl) re-
lays operate in series to ground om cam (J1) and the (SLFl) relaye. This
closes a path to operate the (LFl) magnet as described in above pars=

. &raphos Vhen the (LFl) magnet cperates the (STP) relay operates advaue~
ing the test switch to poss lo As the switch leaves positiom 18, the
(SLFl), (STP) and (STPl) relays releaseo The (ST) key operated, ad=
vences the (Rl) switch to position 2 The (PMG) ralay operated, adw
vances it to position 6¢ T™e next terminal is then tested for spare,
busy or idle cenditionse. -

12, STEP LOCATIKG (LS} SELECTOR

" With the test switch in poso 5 and the class switch in position 2
~amd the (DTS) relay mormsl the (LS) selector is siepped oms peinte

The circuit is frem greund thru (Y1) ocam (EEP1) key (with "E* wire
 ing) or (BEP) relay ("K® wiring) (EC) key mermal (DFS} relay normal {%S)
cam positions 2, 5 or.8.to magnet of (LS) steppere.

18, 'BUSY LINE FINTER

When the line finder under test is dusy, greund is connected to the
(DB) lead, operating the (DB) relay as the (Rel)} switch advances to pow
sition 6o With the (DB) relay operated, the circuit through the (IDL)
relay is opened, preventing its operatien and the advancement of the (Rl1)
. switch frem position €¢ The operation of the (DB) relay also operates
~ the (IB=l) and (TR) relays and lights the (BLF) lampe The (TR) relay
operated opens the $ip, ring end sleeve leadss The (DBel) relay pere
—~ forms no useful function at this times The test circwuit remains im po-
sition 6 until the sy conditien is removed from the line finder or um-
$11 the time alarm operates. ’

14, IDLE LINR FINDER = START CIRCUIT OPERATION

When a line finder eircuit is idle, ground is mot connected to the
(DB) lead and the ( DB) relay remains normele The (IDL) relay operates
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te dattery on cem (X~1) in pesc 6o The (IDL) relay operated, cemnects f
ground te the (DB) lead making the district Pusy, advances the (B-l)
switch to positien 7, eperates the (ST) meter and (OT) relaye The (C7T)
relay operated, cperates the (CT) meters Ground frem the (DB) relhys
normal, through cams (G} anmd (F], (TR) relay contacts, (S) brwsh of the
master selector and lead "S™ operates the (A) relay in the start oirw.
oul t vhen the start circuit is fdles In the following descriptiom (ST),
(TR) and (LF) refer te the start, trip and line finder circuits respec-
tively. T™e (A} {ST) relay, eperated operates the B (ST) relay. The

B (ST) relay, eperated eperates the (C) (ST) and (C~1)} (ST) relays amd -
closes the ring side of line circuit operating the (LC) and (ICl) re=
lays and line {L) relayse The {LC] relay operated discomnecis the dusy
ground frem (DB) leade The line (L} relay operated, operates the (BA)
(TB) relaye Tho line (L) amd (u) {TR) relays operated cemnest batiery
e the (H) leade The (BA} (TR) and (Owl) (ST) relays operated, opearate
the (TR) (TR) relays The (TR) {TR) relay operated operates the (STwi)
(ST) relay through the (C) (8T) relay eperatede The (STed) (ST) relay
eperated eperates the (D) (ST) relay 2nd cemects grownd to lesd (Z) te
the test circuit through the (C) (ST) relay cperateds With the (1C)
relay operated, ground em the (Z) lesd 15 commected te the (LF) lead
eperating the (LF) (LF) relaye PFrom this point on the trip, start,

- 1ine finder and distridt selecter cirouits functiem as for s regular

call hunting the test linme and an idle semier and releasing ihe trip

snd start cirouitse When the (S%™d} (3F) relay releases, the (2) (97)
relay operatese The (E} (8'!) relay eperated, releases, the (C) amd (Owl)
(ST} relayse The (B)y (D) and (E) (ST) relays are lecked wnder comirel
of the (i) (S?) relay which remains Operated until the (Be~l) adyances te
position 18 exr the (TR) relay operateso. VWhen ithe test line and an idle
sepder are found battery and ground are connected te the riang and tipy

- lea@s sperating the (FC} relaye The (PC) relay operated, advances the

(A1) switch te positiem 8. The (EC) relay eperates in position 7 from
ground on the (DB) relay mermsl amd locks wuander cenirel of the {BC) and

(BX) 3yso The (EC) relay eperated, closes an aperating eircuit fer

the (EC-1) relay when the mester switch returms to noml when all tesis

are completed. _ ~

TESTS FOR NON-START OF LINE FINIER

While in pesitien 7, greund is comnected to the {Z) lead frem the

“stard circuit operating the (NLF) relay and the (LF) relay in the line

findere If the eperation of the (LF) relay fails te start the up=drive,

the circuit fanctions as fellows:~ The first closure of the interrwpter -
. centacts, operates the (NLF-2) relays The (NLI-2] relay eperated, locks

in series with the (NLF-8) relay which operates when the interrupter cea~
tacts breaks The operation of the (NLF~5) relay in turm eperates the
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(NLr4) relay upen the next clesure of the interrupter comtactss The
} zelay operated, locks to ground on the (DB) relay, operates the

. {TR) relay and lights the (NIF) lamp as an indication that the (LF) relay
has failed to start the up~drive, The cperation of the {TR) relay opens
the tip; ring and sleeve leads from the start circuit, thus helding the
test circuit in position Yo The circuit remains in this position as a
treuble conditiem lighting the (NLY) lamp. If the eperation of the (LF)
relay starts the up-drive the (GA) relay in the start cireuit ecperates
and removes ground from the (Z) lead, ihws removing the shert circuit
from the (NL¥-1) relay, vwhinh eperates in series with the (NLF¥) relay to
ground on the {DB) relayso The {NLF1) relay operated ruanc g:e%né
from the interrupter contacts preventing the (NLP-=2), i and (NLF=4)
relays from operating and the test proceeds,

16 TEST FOR OVERSTEP OF I-II'E FINIER & OFEN SLEEVE

In pesition 7, with the {1C) relays sperated, when the elevater
reaches the (M) segment, ground is comnected to the (B) lesd, operating -
the (0S) relays The (0S) relay operated;, in turn eperates the (0I2)
relay, wiich prevents the operation of the (03=3) relay, vhen the line
finder relay (LF) releases, ground is removed from the (B) lead, remows
ing the short circuit from the {(0S=l) relay, which operates. The (039=1)
relay operated, releases, the {(09~2) relay, W¥ith "E" wiring the releass
of the {09-2) relay is very slew, sufficient time is allowed for the

_Aender selecter te hunt over ¥ terminals and the test switech to be moved
out of position 7 befors the (09=3) relay is operated, Should the line
finder overstep, the tip and ring lesds will not be connected through te
the sender and the (PC) relay vill met be operated, heldimg the (Bwl)
switech in position 7 and the (0S=3) relay operaies. When “E™ wiring is
used the release of the (0S<2) relay will operate the {09-4) and (03~3)
relays if the (LC) relays resain opersted with the (PC) relay normal im-

‘ ~ dicating that the line finder has oversteppeds The (03+8) relay opere
B ated, lights the (0S) lamp indicating that the line finder has everstepped
C and operates the (TR} relayo The (TR) relay cpens the tip, ring and sleeve

Im, of the start circuit, holding the test circuit in positien ¥ wntil

the eperation of the {Ci) key to restore the circuit te normale If the

(CO) relay shewld fail to operate due to an open sleeve the (2C) relay

would not eperate and the {0S) lamp will 1ight blocking the eircuit in

position 7 until (CAj key is eperated,

S 1% DIALING OF THEEE DIGI'!' CODE

Whem line finder finds the tpat tinﬁ.ul- and the sender is comnected
te the test line the (PC) relay operates amd advances switch to position
8: Witk the {B«l) switch in pesitien 8, greund on the (DB) relays normal
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advances the (B-2) switch out of positiom 1, the (B} cam carrying eme
cemplete revelution. 4is the (B~l) switch is advaneing out of positiom
7, the tip and ring of the test line.are closed threugh to the 100 ehm
resistance in the pulse circuit over leads (A) and (B) contact or {G3)
relay and cam (BE~2) to hold the semder, as the [B-2) switch rotates,
the (B~2) cam sends pulses to the sender wmatil it reaches a pesitiem
where leads (M-1l) and (J) shunts cam (5-2) preventing further pulses
from being semta When the dial pulse sequence switch rsaches pesition
16 1/2, the {CE~1) relay ocperates and whea in pesitiem 17 1/2, the (CK)
relay operates and both reisays lock to ground em the (PB) relays nor
_mal through sam {C-l}s e (CE~l) relay eperated preveants the (B=2)
switch from making a secend revelutiom watil the (Bel) switch has ad~
vanced to position 9. Uhem "K" wiring is used the (NE-7) & MB-8) re~
lays operate in positions 18 to 20 of the dialing sequence switch. The
(MR?) and (MES) relays will lock wntil test switch leaves pesition 17,
T™he (MR7) relay must sperate before test switch will advamce te posi~
tien 9o The (MES) relay must operate before test swiich will advance
te position 10, The (CKX) relai“omtod, advances the {B=1) switch te
“position 9¢ When the (B=l) switch leaves positien 8, the (CK) and (CK1)
relays releass; advancing the {B-2) switch out ef pesitien le The
second digit of the three digit code is sent durimng the secamd Tevelu~
t1on of the (Bw2) switch ever leads (A) amd (B} wntil shunted by the
{x2) and (X) leadss As the (E-2) emters positien 16 1/2 en the secsnd
revelutien, the (Ck-l) relay recperates, performing the same functism -
a8 _just desoribed and the {CK) relay cpexated, advances the {B-l) Mtch
to. pesitian 10, In pesitiem 10, the (CK) and ((X«l) relays releases -~
he third digit is sent during a third reveolutiom of the (Be2) witeh
in the same manner as described fer the Adst and 2nd ugi.t-. ™he switach
sdvances to position lle

then only one or two digiis are required to satisfy the sender asso-
siated with the digtrict selector circuit under test, the first digit is
sent in positian 8 in the same mammer as the first digis of a Waree digit ~
sodee In pesition 9, grewnd en cam (O~l), advances the (B~l) switch to
pesition 10, The (Bul) switch advanees te pesition 11 by ground threwgh

com (M1} using "W* wiringe Vhem twe digits are required te satisfy the
naltr, they are sent in pesition 8 and 9 as descrived for the three
digit sodeo Im pesition 10, it is advanced by using "W™ wiring and
greund on osm {P=l)o - -

19 MESSAGR mxsn: FALSR CHAR . —

. ut wgw -u-m the (MRY) & (MRS) relays sperate in the dialing pe-
sitiens te cennect the (Mel) & (B-2) lends to the (MX1l) relayes If
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‘attery 1is cennected to either charging lead at any time after the opers-
tiem of the (MR7) or (MB8) relays, the (MXLl) relay will eperate operate

ing the (FCHL) relay to block the test switch in pesitions 11 te 17 with
the (FCE) lamp lighted, The (MR7) or (MES) relay releases in peses 16 to
prepare the ciromit for the correst sharging ourrent in positien 17

TB3?S FOR LINE CLOSURE

With the (B~l) switch in pesition 11, the sender makes distrist brush
and group seiections, The first twe sleeve terminals in the selected
grenp are greundsd, by the eperation of the {GS} relay which operates in
positien 11, so that the third terminal in the group ia selectede With
"E®" wiring the sender is held by the 100 ochm resistances cennected o
the A and B leads. With K wiring the eperation of the (4GS} relay spems
the cironit to the A and B leads and cirenit is clesed thru the (D1} sam
and resistancesd (X) amd (Y} to held the sender in exder to place an eper~
ate test en the (DC) relay when the sender is releaseds The district
bank terminsl is connected to cams (Bel), (Qel} and (Pel)s Vhem the fun~
damental cirouit is closed for trunk test the (TC) relay spiratess The
(TC) relay eperated, operates the (T(-2) relay which loeks in series with
the (TC~1) relaye ihen the sender advances te make talking selection the
(TC) Telay releases allowing the [TCwl) relay te eperate in series with
the (7C=2) relaye The (TCw=l) relay oparated, grounds the (3) lead mak-
ing the trunk terminal tusye When talking selection is cempleted and
trunk elosure is made the (7C) relay recperatess With the (7C) and (TC~1)
relays resperated, the (B=l) switoch advances to positien 12, VWhen the
switeh advamoes from position 1ll, the ground to the slesve lead of the
test line 1is transferred frem the make contact of the (7C=1) relay te
the break centaet of the (B0} relay, and the {7¢), (T0wl), (T¢=23) and
{G3) relays releaseo

TEST OF DISTRICT IN “CUT THRU® POSITION

With the switch in position 12, when the (B) contact of the interw
rupter closes, the (3K) relay operates and lockss When the (F) centact
of the interrupter makes, the (3E~1) relay operates and lookse Om the
next make of the (B] esntact, the (SE2) relay operates and (Rl) switeh
advances to position 13, the (A) cam carrying it to position lée The
{SK) relays release as the (B-l) switch leavers position 12.- While in
pesition 12, the (P3K) relay operates from ground on cam (Nel) and date
tery en the (8R«2) relay, The (PSK) relay, eperates, cennest battery
and ground through the (SK) resistance to the tip and ring eides ef the
test line to eperate the (CS) relay in the distriet circuiss The polar-
ised (CS) relay in the district oircauit operntes and advances the dis~
triet to the "talking to operater” pesitiom, When the switch leaves
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pesitien 12, the (PSK) relay relesses and in position 14, the (CS) relay

in the test cirocuit operates, through the (PSK) and (BB) relays normal,
over the ring side of the district selector circuit through the master .
switches (TR) relay, with "E" wiring and epparatus, cams (M-1) and (O=l)
centacts of the (REL) relay (Y) re#istance (20 chms), cams (K-l) and (K-3)
%o ground, Vith K wiring and apparatus cam 0l contacts ef (SKl) and (HEL)
relay {Y) resistance (100 ohms) cams (K1) and (KS) to grounmd, The (CS)
relay eperated, operates the (I) relay over the tip side of the line,
taru the interrupter comtacts., The (I) relay locks through its make com-
tast and operates the (RO} relay, when the (IV) contacts of the inter—
rupter makes Vhem "X" wiring is used and test line is on the distriet
frame the (SL) relay is cenmected to the sleeve in plase of ground and
moet operate from ground threugh the back contact of (L) relay im dis~
triet before distriet sequence switch advances out of position 16, Waen
"B* wiring is wsed the eperation of (RO) relay opens sleeve, The opera-
%ien of (BO) relay epens the sleeve circuit through cam (P) allowing the
district te advancs from ifts  “falking to operator™ position which re-

‘leases the (C8) relay in the tast circuite The (CS) relay released; re-

leases the (I) relaye The (RO) relay operated and the (I) relay rew
leased advaneces the (Bel) switch to position 15, If the distriet cire
cuit has failed vo advance to the "talking to operator™ positiom, the
(c8), (I) and (RO) relays fail to ¢perate and block the {Rel) switch in
positien 14, ‘ '

TEST OF SUPXRVISORY RELAY (DC)

- As the test switch passes from position 14 to 15, with "E" wiring
amd apparatus the 20 ohm soaking circuit is held acress the tip amd
ring sides of the test eireuit, with "K" wiring and spparatus the 100
ohm soaking circuit is held scross the tip and ring sides of the test
line scaking the supervisory relay (DC)e With the switch im pesitien
15, the (3K), (8K=1) and (SE~%) relays reoperate undsr centrol ef inter-
rapter contacts (F) and (B)e The operation of the (SKwl) relay re-
moves the shért cireuit frem arcund the (8), (U), (V), (¥), (X), and
(Z) resistances bridging them in series with the (Y) resistamces scross
the tip and ring, theredy releasing the supervisory (DC) relay in the
district circuite The (REI~l) relay operates over this circuit as soom
a8 the diwstrict releases the line se that 48 volts is connected through
the line relay to the (R) lead and advances the (B~l) switch te posi-
tien 16s The (Z) resietance as shown by Q wiring is connected in eir-
cuit shond of (REI~l) relay to prevent a false operation of (KEL-l)
relay, due te inductive surge from repeating ceils The (SK), (SK=l)
and (REL~1) relays relesse as the switch advances to position 16, With
the (Bel) switch in position 16, the (Rv2) switch advances to the nex$
position from ground on cam (B~l)s With the (R~3) switeh in position
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S 6 or 9 ground on cam (Y~l) through cam {G-5) advances the (B-l) swiich
te position 17s Ground on the (SBw2) relay normal advances the (Rel)
switch to position 18 with "K™ wiring switch awaits release of (FR-S) re
Iaye With the (B~35) switch in position 3, the (SE~3) relay operates
through the contacts of the [Shw2) relay, (SR) and (MB=3) relays, etco
The operation of the (She3) relay advances the {B~1) switech to position
1, and connects ground to the {SE=2) relay, causing it to gperate and
loek in series with the (SN) rola.y as the (R-l) switch advances from
position 18, .

TEST mnmnm oF (cs) RELAY OF DISTRICT

Yhen the tut switoh reached position 10 with "E" wiring or ¥ with
"E» wiring, the (FR) relay operated. 'hen "X" wiring is used, the opera~
tion of the (FR) operates the (FRl) which opsrates the (PFPR2)., With (FR1l),
{FR2) and (FB4) relays operated the (FR3) relay operates., The (FRl) 1s
very slow in releasing and will allow safficlent time for the aistrics.
sequence switch to pass from punition 18 1/4 to 1l 1/2 before releasing
and will relesase defore district sequence switch can make an exira reve—
lutien, Ais long as the (FRS) relay remains operated the test switch will
be blocked im pess 15 or 17, The test switch would not move out of pose
14 until the (FR3) relay had operateds Should the (CS) relay in the dis-
trict fall to0 release the district sequence switch will rotate until the
(CS) relay releases. Under normal cenditions the (FR) relay releases
vhen the distriet reaches normal and will hold the district busy untid
the release of the (FR1) relay, The (FR2) relay is slew enough te assure
the relemse of tie {FRS) relaye Whem "E® wiring is used the {¥E) relay
is not slow emough hence under extreme conditions the test circuit will
Bot test for s rotating eonditione Waen the (FR) relay helds the test
switch {8 blocked in puitiu 1 and will edvance to 2 of next rovolution
when released,

SECOND TES? o¥ DISPRICY 'CIBCUH = BEPEATING COIL IN

‘DO! amusoxt mn TEST, USING "E™ WIRING AND APPARATUS

T the (n-l) switch in position 2 (secend revolutien) gxonnd
the (38~1) relay through the contacts of the (PLFS), (PMG) and (M‘S)
relays through csm (3) advances the switch to. position 6o The switoh
functions in positien 6 te 10 inclusive In the ‘sase mamner as ﬁnr!bot
for the first revelutiea of the switch, with the exception that the digit
cede sent is sush that it will step the district circmit in a talking
poutém‘ In positien 11, the (18aU) resistance is bridged across the
$1p and-ring helding the senders The (TC) relay eperates during trunk

, tui ‘by ﬂ;. nntlor. mun the district is advanced to a talking. poutim
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the (7C) relay recperates. The (DC) relay in the district is operated,
The (GS), ('I'C)r. (TCwl) and (TCw2) relays function as deserided in first
test to advance the (B-l) switch to position 12, 7ith the (B-l) switech
in position 12, the (DC) relay im the district is given a soak current,
the (Y) resistance being connected across the tip and ring of the test
lines 4lso the (CS) relays in both the test and district circuits are
operateds The (CS) district relay operated, charges the calle The (SK),
(SK=l) and (SK-2) relays eperate, under control of the (F) and (B) con~
tacts of the interrupter; and advance the (B+l) switch te position 13,
the (A) cam advances 1t to pesition 14, 4is the (Bwl) swiich enters pe-
sition 13, ground on cam (Y=l) operates the (REL) relay which looks +te
ground through oam (F=l), and removes the shunt around the (X) (W)e (V¥V},
{U) and (S) resistances giving a relesse condition to the (DC) relaye
‘The (DC) relay in the district cirecuit relenses due to the high resisies
ange comnected in series with the (REL=l) relay was the district is mot
imasdiately released being held by the (D) relay in the districts The
(CS) relay in test circuit operates which operates ihe (0) relay im pew
sition 14, oconnecting ground to the (I) relay which opsrates whem the
interrupter contacts makeo The operation of the (0) relay alse shunts
(2)y (8)y (U}, (V), (W) and & portien of the (X) ruittanoo, allewing
"the supervisory (DC) relay in the distriot 1o operate ever a conditiea
which simmlates 750 ohm 1loope Tlie interval of time between the release
of the (DC) relay in the district in position 12 of the (Bel) switch

and the reoperation in positiom 14 is such that the district eircuit is
not released, dus to the slow releass of the (D) relaye The (I) relay
'locks and operates the (RO) relay. The (RO} relay eperated locks and -
operates the (S0) relaye Uhen the (IV) contact of the interrupter makes
it advances the test switch to positien 16 This operatien is effectirve
only if the (DG} or (D) relay in district had mot released falsely caus~
ing the district to run and relessing the (0} relaye When ™L" wiring is
used the (SL) relay will be required te hold over the sleeve busy ground,
even when (FCH) key is eperateds The (SO) relay operated, advances the.
(B=l) switch te position 16 With the switch in pesitien 16, grewnd om

cam (Y~1) advances the switch 0 positien 17, The tip and ring is opem

ot as the switoch advances from position 15, releasing the (DO} relay ia
the district allowing the district to advance L e message register

or éoin eolloct poaition or return to normale

25, Qc[ SUPEAYISORY LAY YEST USTNG X" WIRING AND APPARATUS

' With the (Rl) switch in positien 2 (secend revelutisn), greund em

¢ (831) relay through the centacis of the (. PLFS) (BMG) and (DPS) re~
lqs threugh cam {B) advances the switeh to position 6e The switch funew
tions in positiens € to 10 inclusive in the samé manner as desorived foe
e £i2st revelution of the switch with the exseption that the Aigit code
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sent is such that it will step dlstrict circuit in a talking positien,
In pesition 11 the (GS) relay operates in a local circmit, which epems
the circuit of the 18U resistance used fer dialing and leaves the cire
ouit of the (Y) (X) and (¥) resistances clesed across the tip and ring
to hold the sender. The (GS) relay cemnects ground to district test line
terminals 1 and 2 to prevent district selector from stepping en termimals
1 and 2 the same as described for the firat tost. It also cennects a
ground to lead through normal contast eof (FE) relay amd (AJ) resistance
to 11zht the (¥R) lanp in case the diotriet goes to normal falsely dme
to an early wipl oute

e (TC) relay operates during trunk test by the sendere Whem the
district is advanced to a talking positien the (TC) relay reeperatese
The (DC} relay of the district is eperated through resistances (Y & X &
70 ohm of ¥) when arranged to aimmlate a 750 ohm loop er through (¥, X &
W) resistances when arranged to similate a 900 chm loopo The (PCI) &
(TC2) relays function as desoribed in first test to advance the (Rl)
switch to position 12, e (X, Y & W) resistance closure to operate the
{3C) relay applied the test eperate current.

" Te (CS) relay in both the test and district circuit are eperated.
e (CS) district rohy eparated causes the district to set for a charge
calle Te (SK) (SKL) & (SK2) relays operate under control of the
(P) & (B) contacts of the interrupter and advances the (El) switeh to
position 13¢ The (A) cam advanoces it to position l4o 4s the (Rl) switch
enters position 13 ground en cam (Yl) operates the (REL) relay which stays
operated until the (Rl) switch leaves position l4¢ The operatien of the
(REL) relay opans the operate circuit of the (DC) relaye This opearate
cirmait of the (DC) relay remains open for one positien of the (Rl) switech
to test that the (D) relay will hold for this period of time. Whem the
(Rl) switch goes into position 14 the test operate circmit of the (DC)
relay is reclosed through the make contact of the (REL) relay and (01)
“camo The test éperate circuit of the (DC) relay remains closed in posie
tien 14 for a perfod of tims to cheek that the (DC) relay reeperated amd
holds the district from releasing., With the (CS) relay in the %est oir-
cuit operated, and the (RS) switch in positien S the (0) relay opcra.tu,
ground through (¥1) cam position 14 make contact of (REL) relay (R3) oam,
maké contaot of (CS) relay (P3) cam and winding of (0) relaye The opera~
tion of the (0) relay operates the (I) relay under contrel of (F) cenw
tact of III intverrupter; with the (I) relay eperated the (R0) relay will
operate under cenirel of (3) centasct of IV interrwpter with (PCH) key ners

mal or wnder centrel of (W) & (Z) relays eperated the (S0) relay will operw
ate under contrel of (F) sontact of III imterrwpter alsc the (JL) relay
will operate the sleeve make busy greusd from district, the (SL) relay is
held opora.td froa diatriot slesve make dusy greund until the {3) soniact
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of interrupter IV makes which advanges the (Rl} aswitch to position 15,
providing the (FRS) and (SL] relay are still operated, When the (Rl)
switch goes into pesitien 15 a sodk current is applied to the (DC) re-
lay prior to its release current, When the (Rl) switch reaches posie
tien 15 the (SK) (SK1) & (SK2} relays operate wnder control of §149C
interruptere The soak current is applied when the switch reaches pow
sitien 186 and is replaced by a release current circuit when the (SK1)
relay operates, this relehse au*'ront circuit remains closed until the
(R1) switch advances eut of position 17 after message register or coin
ocurrent has been applied. The operation of the (SK2) relay advances
the (Rl) switch to position 16 where it 1s advanced to position 17 by
ground frem cam (Yl)o

FLAT BATR

" When testing flat rate distriets the (n.) relay operates in posi—.
tion § of the first revolutien of the (Rwl) switche The (FL) relay
operated sets the (B=8) switch in position 8¢ The (B=3) switch is
moved te positien 9 when the (B«l) switch is in position 16 ef the ls%
revelutienes The circuit functions as has previsusly beea described wp
%0 positien 17 ef the (B=l) switch (2nd revolution)e The (R=l) switch
is advanced te positien 18 by ground en cam (!-3). As the (Rel) switeh
leaves position 17, the (RO), (S0}, (0), (REL) amd (Z) rohn relenses

' ADVANCR 70 NEXT DISFRICT

The (SEwl) relay operates frea greund en caa (I—l), with the test
switch in pose 180 The (SB=l) relay eperated, advances the (R3] switeh
%0 position 10 ocausing the (SR), (SBwl) (sn-zs and (SEe3) relays te ree
leases The (SLP=l) and (STP=l) relays eperate in position 18, With the
(B=3) switch in positiom 1, the (SLFl) relay operated and {with "E" wir-
ing) the (FR) relay mormal, (the district having returmed tc mormal], the
(LF~1) magnet eperates; The eperation of the (Li~1] magnet allews the
(STP) relay to eperate, which sdvances the (Bwl) switech te positien lo -
When the (B=l) switch advanees frea positien 18, the (SLFal), {STP) and
{STP=1) relays release and the (LI=l) magnet releases stepping the (LF)
selester te the next terminals, The cirouit is now ready te test the

- Aext districte

.ns.uc REGI JTRR on»rm CLASS -

The (MBwl) relay operatés and locks in positien 5 of the (li-l) uitch, —
when the {LF) selector rests en terminal i+ The (MB=l) relay operates :

‘sdvances the (Bw3) switch te positienm 24 The circult fumctions as dew
soribed in paragraphs 11 te 22 inclusive advanciag the (i-l) switch to
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position 16 whem "X* wiring is used er to 17 if "E™ wiring is used in the
224 revelution, When "1" wiring is wsed the {MR7) relay is shunted in
poso 16 which closes cirouit to advance switch to 17, At this time the
district has advanced to the register positien and comnects battery te
the (MZ) lead (the eall having been oharged) which operates the (RB) re=
laye This battery is comneeted through three (18«AN) resistances in
parallel in the district, if ome er two of these resistances are opmam

the (R) relay will met operate, if these resistances are short—eircuited
the (EX) relay operates as well as the (R) relay, The (R} relay operated,
operates the (Wbel) relay, and im turn eperates the (WD) relay. The (WD)
relay operated locks and the (WDwl) relay releases as soon as the distriect
advances diseemnecting battery from the (MZ) leado When "L" and "AD" wir-
ing are used the removal ef message register current cperates WD2 relay
vhich advanoess the sequence switch out of positien 17 after the distriet
reaches normale Whem "L™ and "AE" wiring are wsed, the (WD2) eperates
the (WD3) relay, wvhiokh advances the switcho The break contact of the
(WD3) 1s used on coin classe If an extira impulse of message register
current is received during retura te normal of distriet the (WDl) relay
will reeperate, With (WDR) relay operated the reoperatiom of (WDl) ree
lay operates (FCH1) relay dlooking test ecircuit in position 17, Vhem
"AA" and "AD® wirimg are used the (B=l) switch is advanced to positien

17 from greund thra the (BX) relay mormal through the (WD=1) relay more
mal and (WD) relay, operated. When "AA" and "AE™ wiring are used this
ground eperates the (WDS) relay which advanoces the Rl switche Should the
(BX) relay eperate, or should the (R) relay mot eperate, the (Bwl) switch

" will be hold i position 17 as a trouble cenditions When the (Rwl) switeh

leaves position 17, the (RO), (S0), (0), (BEL) and (I) relays releases
The circuit functions in pesition 18 as described abovee

MESSAGE HEGISTER TWO-PARTY CLASS

Yaen testing twewparty message register districts, the (MBE~2) relay
cperates im position 5 of the (BRel) switoch with the (LF) selecter restw
fng en terminal 1, Te (MR=2) relay operated locks and advances the (B-3)
switch te position 2o VWhen the (SB-2) relay operates as the (Bwl) switch
starts on its secend revelution, it operates the (MB=3) relayoc The (MR=3)
relay operated, prepares a circuit for eperating the (MB-4) relay instead
of the (SBel} relay as the (B~1l] switch advances thru position 18 of the
second revolution. The (MBw4) relay, operated, advances the (B~l) switch
to position 1, in twra eperating the (ME-5] relaye The (MB~4) and (MH=8)
relays eperated lock to cam {M=3) with "E* wiring or to cam (L3) with "Lv
wiringe Otherwise the circuit functions as described in paragraphs 11 te
22 inclusive and 23 Vhen "L™ wiring is used the operation of (MB4) re-
lay operates (MR6) im lecal eircuits The operation of (MR6) relay chamges
the position 16 shant from (MR7) to (MRS) relay allowing the (MRY) relay
to remain eperated to detect a false chargeo
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THIED REVOLUTION

m {Bel) switch is required to make a thiryd revolution when tut:l.nc
& party districtso The class swiich remains in second test positiom,
In pesitions 1 to 16 of the third revolutiem tests are made in a similar
manner to the corresponding positions in the second revalution, the same
digit cede being sent by the {Bw2) switch in this revolutiem as in the
previcus enes When the test switch advances to positien 1l on this third
revelution it waits until the district mekes party teste The district
selestor circuit before making party test, cemnects dattery to the ip
side of the test line, and eperating the (PT) relay in test clirouis %
ground om cam (M~3)e The (PT) relay operated, epems the cironis for ade
vancing the (Bel) switch frem position 18 and operates and locks the (PTwl)
relayo With "E" wiring the (P™wl) relay opsrated, disoconnects greund
through 1000 ehms t0 the (T) lead to the district and commects it te 24 .
velts battery through the (GS) relay eperated, With "K™ wiring the (GS3)

‘rolay cOnmects ground thru 2000 chms instead of diresct 24 volt batterye

When message register current is connected to the test line in pesitien
17, the (R) relay operates, in turm operating the (WD), {WBl), (WD~R)

and (WD3) relays, as descrided in paragraph 28, which advances the switch
te position 18 when the (FR3) relay releases, In position 18 of the thind
revolution, the (Shel} relay operates and locks, advancing the (B=3)] switch
te position 10 or next normal positiens As the (R~38} switch returns te.
nermal all the {PT) and (SR) relays release in turn releasiang the (MR) re-

-1ayse The (B»3) switch in normal, the (LF) connsotor is sdvanced ene step

and the {Bel) switch is advaneed to positiom 1, in a memner similar te
that described aboveo

CLASS SELECTOR

 Each time the (B-3) switch advances te position 2, 5, or 8, the cim
cuit is closed through the winding of the (CL) stepping magnet and cam

- (Am3) to ground on cam (Ywl) im position 5, energising the msgnets Whem

the (B~l) switch leaves padsition 5, the (CL) magnet releases, atoppins
the brush assembly of the selector aswitch to the next terminal, extins-
gaishing the pregious lamp and lighting the successive lamps 1, 20r 3
ete, under contrel of the (LAMP) keye The lighted lamp indicated which
district selestor 1is being tested, Ais the class switch bush assembly
steps frem termimal te terminal, lamps 1 t0 20 will light indicating the
pProgress of the test, Thus the class selector follows the movement of .
the line finder connectore When the brush assembly of the class selecw
Sor switch reaches -terminal 22, the holding circuit through ithe operated
class reley and (N) relay is epened, releasing the relayse Ths (Be3)
switoh is returned to normal with the (B=l) switch in position 1 te 17,
and the {DPB) or (DB=1l) and class relays normale
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COIN CLAS3S

When testing eoin Aistricts, the (CC) relay operates in pu:l.tm 5
of the Rl switch and advances the B3 switch to pesitien 8o The tests
are made as desorided in previous paragraphs, twe revelutions of the Rl
switeh doing made for a cemplete tests Ground is swpplied thrm the wind-
ing of the (CN) relay in positiem 11 t» permit the semdar te operate and
in position 17 to check the coim current from the sendere T™e (CN) re=

"lay eperates on the coin current, and releases when ooin current is dise

ceonnected, and it operates the (WD), (WDl), (WDR) and (WDS) relays in
the uwrnal mannere When the (WD3) relay is used its operriiom opens the
eircuit of the (CN) relay to permit the sender to advamce, The (R) and
{MX] relays are ineffective except in positions 5 and 12 of RS wwitch se
that 1if mesmage register Battery is supplied trcn the: coin dutrtot %
will not affect the test circnit.

SEP enom' eenw!on S'ITCH

In u'lor to tut the district seleotor usocia.tnl with mthu‘ M.n.
finder comnscter switch, it is necessary to step the brush assembly of
e group ocennector one terminal. When the line finder connector Just
used, leves terminal 21, the (HMG) relay releases and the (H-l) switch
is advanced ito position lo The (FPM) reley operated, advarzes the (B=l)
switeh t@ positiom S, The group selector is advanced, anotheér line finder
selestor deing seised and advanced; the class relays are set and mothu-
tu‘t il lturto& u (naribd in pa.ra.mhl 7 t¢ O mcluli.vu EEUS

8!!1’ nm cmox S'I'J.‘CK

M'tor the llltr:l.ct selector circuits ulocutot with a hmiml of
ﬁi insster cemnector switch have been tested, the brush assembly.ef the

‘group cennector switch being released, steps off teminal 21, and the:
- assetiated {RT§) velay releases, in turn releasing the (PM) Trelays The
(M) snd (RTS) relays, relessed, advance the El swiich from positien 4
4o ‘position l¢ The switch is advanced to positien 2 by a centact eof -
Ahe (SP) keys - With "AC® wiring the (BM)} welay, jreleased, preventia ener-

- gising +he 2 switch as the Rl switoh advamees ifhru 2o sitiens Ay 4y and

10s The (Bi) relay released, .pmtn the (S} vk ((IPRT LexRiaTn i

puuu- 2:0f thel (B=l) switcks Ihe {DM) relag aparatel, ARerAlRs e

{MA) and (MB) magaesse When the :(MA) and ;(NB)MA@INES SPORANE s W0 o2

7 (32P) relay eperaies. The operaiien of the (5TRL-relay advanees fhe o

“{Bwl) switeh to pesition 3, and in so deing, realeases the (MB) and .(M4)
 mAgnetey moving Whe Mrusk sssenblies of the master switoh to the.next:

torninalo - Frem this :outun, Ao test Preeesds.in the same mamner. t!

with the greup ceommester asseciated with the firsts serminale
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CONCLUSION OF A ROUTINE TEST

As explained above the (BC) relay operates whem the (B=l) switch enters
position 7 'at the begimning of a reutine test, vhen all the distriot se~
lecter circuits have bean tested by this circuit, the master coxmnector.

- gwitoh steps from terminal 21 te normal, operating the (BO-1) and (M)

relayss Yhe (EC»l) relay operated, operates the (SLFF) relay, lights

the (EC) lamp eand opens the operating circuits of the (MB) and (MA) step~
ping magnetse ‘The (SLPT) relay locks through cam (Nel), sdvancing the
(B~l) wwitch to position 1 with "B" wiring, or to pesitiom 2 whem "K"
wiring is used;, and eperates (DB) and (DBwl), and (TR) relayses The apere~
tion of the (DB) relays remove ground from cams (P) amd (G), preventing

* the relays under contrel of these oams frem eperatings The {(DB), (DB»l),

(TR) and (SLFT) relays relesase as the switch advances frem positien 17,
The (B+l) switch is advanced te positiom 1 by the (RTS) relays normals.
With "E" wirimg the (FR) relay eperated prevents the (Bwl) switch from
advancing out of position le If another cycle of test is: ot desired;
the (EN) key is operated and the (ST) key relesseds The eperatian of
the (RN} key releases all eperated relays locked thremgh the break cen
tacts of the (BN} keyo The (EC) relay relessed, releases the (8} and
(RC=1l) relays, in turm the (FB] relay, restoring the ciromit to nermal,

mm'mm (RN) KRY

Thén it is desired 10 restors the test circmit te normal. frem any
positiom, the (EN) key is eperated. The (BN} kay, eperated, (s} rew
leases the (TA) relay, if operated, returming the time measure switch
te normal, (») releases the class relays, (c) spens the: ciromit +s the
(CON) relays, (4) eperates the (DB) relay and in turn the (DB=l) and
(TR) ‘Telnys which function as dessrided above, (e} advances the. {Pw))
switoh te position 1 and (f) resets the master, grewp and:line fimder :
selécierss The (DB}, (DP=l) and (TR) relsys relesse as the-(Bwl) lesvps
‘positism 1%7e:- With the (Be]l] switch in pesitien 1, and e (D3} and: slass .
relays nermal, the (Be3) switeh i sdvanoced to the nexs noxrml positisne
Wita the (Ml] weitch im positiem 1, the (3} relay {if the smster switchss

ard off normnl ) eperates -in serise with ths (STPw1l) relay ihrough: the: (MON)
“relay sperstede: The (BM)cand (9TIwl) pelayu: opersted, 4k e master selacter

nignite sPerate. allontngithe (JTH) relay ta vperntes . The (STP) relay spere
A Sod eparatis. hé+( Xl zelaye The ‘eperatism of the (BN} relay relesses the
selstter-hapiuts-dilsetng the drush Assembly to step.sus: texmineds ' Shem
e Rapiivts beloade- ﬁﬂ- short=gircuis Ahe (529 relay, eslepsing thw {BN)
relayo The. (M) velay relessed, permits-the (S}, (80P=l) and (S¥F) wom .
1aye- eiid- the Selector sagnets: 4o -function stepping the Wush sssemdiy eus -
more step. - This magnet centinues to sparnie and relsuse: siupping Ahe.: -
master selesters t¢ normal st which 4ime. the (MON) relay relenses. - The
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(0N ) -relay, ur-l transfers the cireuit frem the (ﬂ) relay to.an (36)
relay vhere the oimit fanctions as has just been described stepping any
off norma)l greup seélector te mormal. ¥When the group selesters are all
aermal the eperated {G»1-0F) (RTS) and (LF) relays releases With the
(LF) velays normsl, the (LF) nhotcr that is off mermal: '111 bo retarn-
ol h abml. R i

5T. SPARE mmu. al 5m_3_g' AD GROUP SWI2CE

3%, -

lhc the mtor seitch steps to a spare Serminal, the (B~l) switch
bohg in pesition 5, the (5P?) relay operates, e (SPT) relay eperated,
opens-the 1ead for advancing the (Bel) switch mntil all spare termimls
have: boea passed and eperntes the (SPIwl) relay, as soen as the (STP) re-
1ay eperiten as desoribed aboves The (SPTw)) nhy spans the greund lead

45 tho master magnet, sllowing the master magnet te release and step the

srushes te the mext terminal. 4s the magnets relesse the (S2P) relay re-
leases fn turn releasing the (SPwl] relaye The cycle is repeated mntil
a wozking terminal is founde When the greup selecter steps: e a spare
termins)] the (Mel) switch has advanced to positien 4 amd the selecter is
stepped otk noxi torktnc tornim as jntt doacribod, for the mtor
!tlﬂt'l‘o . :

&9 hhtoi h )mn §, the sparation of the (35?) key opoutu.

" the (TA) relay which lecks to greund en cam (N=l)s Sheulk treuble develep
‘oither in the test circult or in the distriet’ eireuit under tost or should

suffisient time net bo left after the return of the district circait te
permit the senpletion of a test, the time alam wirouis epirates, Mgt
ing the laxps and eperating the (ALM) registers Oreund threwgh the tnterw
rapier, and the tm{ ars sperates the (TA) maguats Whem the fnterrup bor
stacts break, he (TA) maguet releases stepping he drush asssmdly of
the (W) switch %o the Nexs Serminal, This eyele is repeated watil the
rushes rest sn Sermimal 16, If {his ecomrs Before the (Bel) switch has
passed pesition 18 su {ts secend or third revelutiem Wireugh he maks con-
tact of the (74) nl.u, ‘operates the {ALN) register and llghts the lampo
The brushes remain e terminal 16 wntil Wie eperstion of the (TA) ke

T™he operatien Of the. xay m.nu the (u) ng.d:"’"‘ﬁ;ﬁ stim tho l#)
switch %o mormale . . . ~

mnwx’m ’ - '} ik ‘,‘\ ey 1%
When figure 2 is -poouua., the -)mtzou &’%‘i"h!rhi ohera¥is

e (BY) relay, which lecks over lead {B)c The epersiien of the (BY)

relay connects the (200wR) selector magnst tc greund threugh the interrupter.

__TCl ljhmry AAANAL Tplpphr)nprnllpr‘mrqmin
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As the interrupter contacts make and break the selector magnet follows,
sterping the brush assembly of the (BY) switoh. When the (AL) drush en-
counters. terminal 10 or 20, the circuit is closed from ground on the (BY)
relay to the (BY) lamp which lights, indicatingz that a busy district se-
lestor oircuit has been encountered. The circuit remains in this posi-

. tien until the opsration of the (TA) key, which when using "R" wiring

operates the (HA) relay. The (HA) relay locks through cam (N~1) mmd.re-
leases the (BY) relay, the latter relay stepping the brush assembly of
the (BY) switoh to normsl. Should troudle develop in the test circauit or
be encountered in the district circuit under test, it is advisadble to de-
crease the time defore the alarm is operated. The operation of the (IDL)
relay as descridbed above operates, the (TBL} relay which looks to cam
(¥-1). The (TBL) relay operated, comneats the interrupter through the
(STP) arc of the (TBL) switch to the (TBL) magnet, causing it to operate

. and release in sequence with the interrupter. The operation and release

of the magnet, moves ths brush assembly of the (TBL) switch to terminal 3
of 4 or as determined by the wiring used. Whem the brush assembly of ths

; switch has stepped to the third or fourth temminal, the (TBL) lamp lichts

and the (TBL) Tegister operates. The circuil remains in this position
until the operation of the (TA) key which when "K" wiring is used opens
alarm circuit and cireuit for advancing test circuit to next district.
When the brush assembly of selector reaches alarm point the (HA) relay
will operate and trip the block circuit when two test circuits are in
same office. When no trouble is encountered, the cirouit is opened _
through cam (N-1) in position 18 of the (R-1) switch, releasing the (%BL)
relay. -The (TBL) relay released steps the selssctor to the next normal

_terminal.  With "K" wiring the test circuit can be used for s particular

- _eircuit. test or repeat tests with the (TA) key operated.

40.

L Ir t.raahlo develops in the test circuit or in the district seleotor
 oirouit nnder test afier position 5 of the test switch, the time alamm
1lights: as described uiider "Timing Featurés®. If after the (TA) key is

operated, the 8ircult does not contlnue to functiom, the (CA) key is
operatsds - The opsration of the (CA) key operatss ‘the (DB] relay, advances

the (Rw1} ewitch to position 18 opens the cireuit for advAming the (R-1)

switchoout of position 1°and opens the circuit for operating (LF} magnet.
the (DB):relay opsrated, lights the (BLF) lamp and opsrates the (Dp-1),
and (PR). rélays.” Thé {Dh¥-1) relay, operated, releases ths (FR) relay.
?he (TR): relay, operatsd, opens the (T}, (R) amd (8) leads releasing the

. distriot-and: stert sigouit.. The (R~1) switch remains in position 18 un-

t11 the relsase of tab- 104} key. When th.n*(bxf.:wfu* rslsnsed the

Foptipe teciing proopeds in-the usual mamer.
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41. TWO GROUP SRLEOTORS OFP NORMAL

. Should two group switches step off normal or get off normal at the same
time battery through the 600 obms resistance in parallel associated with
. each group. connector, operates the (GON) relay. The (6ON) relay does not -
. operate.in series with one 600 ohm resistance. The (GON! relay operated,
1ights the (GOR) lamp, and operates the (GONl) relay. The (GON-1}) relay
oparsted, (a) locks (b) advances the (R-1) switch to position 1, {0} pre-
. vents the switch from iadnncing out of position 1, (a4} releases the (GON)
. relay ‘amd lights the (GOX) lamp. To contimme the test. the (Rll key 1:
operated, restoring the apparatus to normal.

42,

_ The district circuit is tested for a no charge call by operating tho
(PCH) key. The circuit functions the same as described for charged calls
" with the following ‘exceptions. When the (R-1) switeh enters position 14
_‘of the second revolution the (0} relay opsrates in turn operating the
" (BB} amd (BB-1) relays through the (PCH) key operated.  The (BB=1) relay
_* ' operated holds the (R-1) switch in position 14 longer than for a charged
" ‘aall under control of the (W) and (2) relays. The (0) relay operated
~ opsrates the (1} relay. The (1) relsy, opsrated, opsrates the (W) relay
",nnder control of ths (A) interrupter When the interrupter contacts-
" 'bresk, the (Z) relay operates. The next closure of the interrupter re-
. leases the (™ relay in turn operating the (RO) relay. When the in-
) ,.terrupter contacts breat the (Z) relay releases. The next closure and
"',‘broa): of the intorrupter operates the (W) and (z} relays. The (30} re-
;qu now operates under control of the (B) interrupter. With the (1), (RrO),
..amd (30) relays operates ‘the SL relay when (K} wiring is used the (f»1)
' ,sqj.teh is advanced to position 15, when interrupter contacts are closed.
The (S0) relay Oparated advances the switch to position'1s, ‘and ground on
“oam (Y1) advances it to position 17. During the time the (R-1) switoh is
.. 'held in position 14, .the (BB) relay operated, operates the (DR) relay, bolds
s ..the (Os) relay Oparated and connects battery through 1000 ohms resi stance to
< ;;,;_(R-s) Jlead, The (DB} relay operated transfers "the (%-3) leas” rrem direct
ot i,;ijlground to. mterruptod ground -thus testing the’ (03) relgy 1n the’ di:trict.
.. The (03) relay in the district follows the pnlaéi of the 1nterruytel‘ {ir 1t
~..1s properly adjustéd] amd the time interval is not’ aufﬁci nt e chgtge the
.. o8]l The (IR) relay, operated, also transfers’ ’tht””(ﬂf "1eadl trom' the (R)
reIa to tbg {UX) relay. When the (R-1) switch Teaves poiition 15" the (7}
B) letds are opened releasing the district cirouit. When the dlstrict
'_L‘f‘cirpnit returns %o normal ground is removed from the (”B) 1682 reluling
.. the (DR) rehy. “fne ('DR) relay relossed, sdvances the fn-l) switoh to
', Position 18, The (0} relay réleases as the switoch advances frau position
" 17, in turn releasing the (BB), (BB-1), ana (Z) afd (¥} relays, 17 operated.
_,,3hould the {CS}] relay inths district fail to releade, ithe &a1l will' be
. -charged and aomequontly tha district will sto”ia in the nesugo regisfar
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rosition and register the call. Under such conditions the (MX) relay oper-
ates in position 17 over the (MZ) lead. The (MX) relay, operated, operates
‘the (FCH) relsy. When battery is removed fram the (M2Z) lead due to the
~district advancing the (MX) relay, releases allowing the (PCH-1) relay to
operate and loek in series with the (FCH) relay. The {FCH) relays operated,
open the oirsuit for advancing the (R-1) switeh from position 17, light the
. (FCH) lamp and operate the (TR) ana (DB-1) relayc. The (DB-1) relay re-
leases the (MR}, and (DR) relays. %The (TR) opens the (T), (R) and (3] leads
releasing the associated 1lina. 2The test switch remains in position 17 as &
troudble condition.

43. PALSE QROUND TWO-PARTY

\ Dnring the third revolntion with the (FCH) key operated, a teat is made
to determine whether the two-varty districts recognize a false ground on
the tip side and prevent the district charging a call on elther reglster.
The test switch arrives in position 11 and the (PP) relay is connected to
the tip which causes the district selector to fanstion a 2n4 party charge.
The distriot is held for a sufficient time to set up a charge condition amd
_when the test switch arrives in position 17, the distriot circuit under
test will be in position 16 and the (PP} ralay is again overated over the
tip which should sause the (T) relay in the district circuit to operate and
‘blook the district. The test and district circuits are held until the (PG)
smd (FG-1) relsys operate. . The (INT| relay operates in position 14 of the
third revolution of the (n-n switoh undér control of the (0) rény.. ‘These

 relays are held operated until the switch leaves position 17. Whea the
(PP} relay opsrates in position 17, the (M) and [f3-1) relays oparsfed
-under control of the (C) intsrrupter.. The. 8.1 relay 16cks under aontrol
of the (IN?) relay amd the (M-1) ralays locks to cam (R-1). The (Pg+1)
relay, opsrated, opens the (1) . lead to the (PF) relay, relsasine 1t and the

. (®) smd (1) relays in the district, and short ciréuits the (INT) relay, re-

. ledsing it. The party test switch in the distridt now wdvances and sands .

_out register ctrrent dver the {M=2} 1ead opei-sting the (R) relay and mov.'mg
“the test switch in the regular msmner, i'heu the (1M relay is orerated, it

' donneots the (MX) rol -0 the {W=2) 1ead &nd also’ 6Y¥0ses a circult from the

() mtm to. the (¥0H) relay. Should the district not réoogtiize the

L fdlne ar tnﬁ. ragitm- a2 681l over the (N-2) lesd, the (MX] relay oper=

 stes. The [MX} reliy, Gperatsd, opsrates the {FCM) relays which fenétiom
89 desoribed sbove. In the ecase thal the dlstrist under tést does not

__Tebognise the false ground on the tip eide of the ciroult in positien 11,

and fails to nt the distriot for oharcing over thée (M-2) le4d, and’ for the
same reason 4id not Moqniu At for retest, the charsing current is sent
out Over the (M) lesd. ' With “£* wiring the {M2) l1ead being open at the -

. (Mr-B) relay, uo relsy is operated, thus the test switch is stopped in
position 1%.. Witk "1 wiring the (M2} 1ead is connected to.the (¥X1) rew
1sy. The operatiom of the (MX)) relay operates the (FCH1) relay blocking
the test cirecuit in vosition 17.
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COIxN. OpT

On coin districts the current to the (CS) relay in the district 1is
interrupted in the same mammer as for the message register distriot, but
in this case, the (CR) relay is added to operate on making coinm return
test and moves the test switch out of position 17 in the usual manner
when the (CS) relay in district has functioned properly. The (CN) and
{0B) relays are comnected in multiple when the (PCH) key is operatod,
and should the (C3) relay stick, the charge relays im the distrist oper-~
ate, causing the sender to send positive coin current which operates the
(CR) relay in turn causing the (FCH) and (FCH-1) relsys to operate. The
(FCH~1) relay operated, performs the same function as delorl'bod in abon
paragraph,

TE9T PARTICULAR DISTRIOL

To test a particular district, the (XC) and (S?) xeys are operated
in the order named. The (ST) key operated advanses the (Rl switch to
position 2. The (FC) key, operated, (a) opens the regmlar circuits for
advancins the (R-1) switch out of positions 2, 3, 4 and 5 and for operw

. ‘ating the selestor magnets, (b’ yrovides a oircuit for operating the se-

lector:magnets under control of the 41al, (c) operates the (PUL) and
(PLFS) relays. In position 2 the (3M) relay operstes and the dial is -
operated. The operation of the dial releases and reoperates the (PoL)
'relay whish in turn operates and releases the master selector magnet thus
steyping the selector around to the desired terminal. The (3TP) key is
now operated operating the (83) relay, when the {STP) key is relessed -the
(38-1) relay operates and locks in series with the (88) relay. The (88-1)
relay operated, advances the (R-1) switch to poution 3. As tho {R=1)
switoh leaves position 2 the (33) relays release. Ths (PLPS) relay oper-
‘ated closas a oirouit for operating the (3G) or (BI.!‘) relays in positions
3, 4 and B of the (R-1) switoh amd also opems the operating cireuit for
the (SLFT) relay. The (3G) relay, corresyomding t0 the selested master
selector terminal, opesrates in position 3. The group selector is stepped -
to the desired group by the opsration of the dial and (R-1l) switch is
sdvanced to position 4 by the operation of the (3TP) key. In position 4
the (LF) selector is advanced ome step for slass setting. The (STPY key
‘is agmin operated advancing the (R-1) switeh to ‘position 5. In position 5,
‘the {LP) selector is stepped around to .the desired district by the oper-
ation 'of the dial. At the same time the (OL} selector is stepped around so

“that 1t will keep im step with the partiocular (L¥) seleotors The (R-1)

switch is advanced to position 6 by the operatiom of the (31:?) ‘koy. Qther-
wise the sircuit funotions im the usual mamer as has been described. The
(FC) key is returned to nommal otherwise the cirouit. stops in position 18,
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48,

. . When it is desired to repeat the test of a certain distrioct selector

circuit. one of the repeat keys is operated depending upon which test it

is desired to repeat. The operation of the "REP® Pirst Test™ key, (a)

opens the cirpuit through the (R-3) switch, preventing the class circuit

from advancing to next position, (b) opens the cireuit through the stepping

magnet of the line finder connestor, preventing stepping to the next ter-

minal, (o) opens the circuit for stepping the class selector, (d) closes -
circuits for advancing the (B~1) switch from position 16 and ‘18, and (e) —
opens the circuit through the (CT) relay preventing its reoperation om

. the repeat test, Otherwise the circuit functions in the usual mamer

testing the cirouit repeatedly as described for the first revolution of
the (R-l) switeh. With "B" wiring the ksy must be operated while (R-3)
switch is in the first test. With "K™ wiring the (REP) key may bs oper-
ated at any time as the operation of the (REP) relay in position 7 or
R-1 switch closes the above paths at the proper time,

the operntion.of. the "REP* Second Test® xoy (a) prevents the stepping

magnet associsted with the line finder commector from operating and mov-
ing the bdrush sssembly of this comnestor to the next terminal as imn the

‘seoond. revolation of a regular test, (b) closes a cireuit for advancing

the (R-1) swiich from position 18 and (o) prevents the (R-3) switch from

‘advanoing by opening the operating cirouit of the (SR-1) relay. - Ground

on the {97} key sdvances the switeh to position 2 from which point the

_repeat test of the second revolution is performed in a mammer similar to
. the regulan.test in the second revolution. The test circuit smtinues:

to repsat the test until the key 1s released. With "E» wirthg the m
mast de. o:poram while. the {R-3) awitch ‘is in the Zn( tost pnl‘ttom

The operation of "RYP" Third Test" Xey, (&) closes e mm«m u-

~ vyance the . (R-1) switoh from position 18, (B opens the c¢irounit :through —
the  stepping magnet associnted with the line finder connector, prevent-

ing its opsration and (o) prevents the (R-8) switoh from: being sdvaneed

by opéning the operating cireunit of the (SR-1) relay. :Ths thlmd revolu-

tion test is repeated im the usunl mammer.  ¥hen the opsratsd {REP} key

‘1s relsased the circuit continues making routine tests. - With ngw giring

. the key must- be oporatod dnring the 314 tesmt,

49,

The releass of the (97} key advances the (R-1l) switch to normal,
stopping tha automatio test of the district circmnit and prevents the
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(R=1) switch from advancing out of position 1. 1f it 18 desired to re-
store the test circuit to normal after the release of the (37) key, the
(RY) key is opsrated.

.

o
When it is desired to pass by all busy districts, the (PB) key is
operated. The test circuit may also be advanced when held by a busy
distriot by the operation of the (PB) key. When the (LP] selector steps
to terminals connested to & busy district the (DB} relays operatei The
(DB), (DB~1) and (PR).relays operated, lock when the (FB) key is oper-
ated, until the (R-1) switch advances from position 17. With the (DB)
relays and the (PB) key opsrated, (a) the (BSY) register operates

" registering the number of busy districts passed, (b} advances ths (R-1)

switch to position 1€ and (¢) to position 1€ advances the (LF) selector
one terminal ss desorided above, the (FR) relay being released by the
operation of the (DB~1) relay, the (R-3) switch remains|in the 2, 5 or
8 position as the case may be. The (R-1) switch is advanced to position
1 as descridbed above and the circuit tests another district., Should the
distrioct under test be allotted and gade busy by a calling subscriber
between the lst and 2nd or 2nd and 3rd revolutions of the (R-1) switch,
the (DB) relays are operated in position 6 of the (R-1) switch as de-
soribed above. The (DB) relays with the (PB) key operated, performs the
functions as just described and 2l1so operate the (SR-1} relay which re-~
turns (R~3) switch to normal. The (DB-1) relay advances the (R-1) switoh
to position 18, This cireuit then functions as has just been described
advancing the (LP) selector to test another district without making the
2nd test in the distrioct. ‘

BLOCK FEATRE

The (BLK) relay used in this circuit, associated with terminal 4 of
test, group will put pround on 3rd sleeve terminal of test group, when
the (BLK) relay operates, it will advance the test switch to position 8.
The (BLK) relay being dlocked to ground through the contact of (TC) re- :
lay will hold, preventing other test circuit from sdvancing beyond the i
dial tone test position, until this circuit makes trunk test, which is
indicated by the 1lst operation of (TC) relay.

The release of the (BLK) relay permits the operation of (BLK) relay
in the other test circuit so that it, in turn, can advanse for dbrush
selection. WYhen "K" wiring is used, the block feature will be tripped
by the trouble alarm.

If the test circuit is returned to normal at time sender is in se-
lection beyond position, the senier TR will be comnected to & battery

TCI Library www telephonecollectors.info . . r}



e

(__36 Prages, Page 36 }
Issue 3 BT-239515
March 21, 1929
Replacing all previous
issues.

and ground, as soon as the (FR1) relay releases which is con;troll_ed by the
distriet reaching normal,

53. REMOTE CORTROL

Jacks are provided at the district and line finder frames, so as to
control the test circunit from the distriet and line finder frames. The
(RC) relay is operated by using 8 32-A test set in comnection with these
added jacks, and function the test oircuit the sams as the (CA} key, as
deseribed above. This remote control feature, will only function with
{R®P) keys operatod.

 When "E* wiring and (101) reley is used, the test oircuit will test
for a reversal of the T4R leads to sender at the time the 4ial tone is
onneutd throuch from the sender.‘

- !his teat is made by & direct ground on (B) lsad thrm:gh contaots ot
" {1£1) relay, which prevents the operation of the (LC) relay wheén grox

is oormected to "R" lead of sender, however when battery through (1) ro-

lay of sender is connected to the "R* lead the (10) reldy will operato. B

in turn oporating the (101) vhich removes this ground.
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