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This Method 3f Operatiln was prepared from Issue 19 of Drawing ES-23951.5.

METHOD OF OPERATION

Sabsoribers® Distriet Selectors = Line Finder Type ~ Panel System

DEVELOPMENT

los PURPOSE OF CIRCUIT:

1.l

This circult is designed to test all ciasses of sendexr selector
type district selectors in a line finder office., when the (ST) key
is operated on the test frame the testing circuit is associated with
a district selector by means of series of 200 type selectorso A%
this time the test circuit establishes three connections; one to the
individual leads of the district selector (LP), (B) and (DB) one to
the test line at the frame where this selector is located; and one
to the start circuit that is associated with the selecior to be test~
ed (MZ), (M2}, (Z), (F), (R) and (S)o If the district selector is
1dle the test circuit rfirst makes it Busy. when the associated stard

ceireuit . is eliear the line finder elevator is caused to hunt for the
- %e8%-14neo’ /Tais line is located on the bottom terminal of the lowest

bank on the frame.

1.2

105

l.4

frameq

During the interval that the elevator is beiween the normal po-
sition and the tripping sone the start sircuit is blooked to prevent
an incoming call from interfering with the test calls As soon as
the "K" segment 1s passed or the test line is found the start cir-
cuit is-eledred. The district elevator is ocaused to hunt for the
test line on_the distrint frame or trunk line to office causing office
selector ito :hunt for the test line when test line is located om offico

chp S ope g

=it the eemections thue gstablished test conditions are imposed

or; the various eleaents of the line finder and district selectore
Should the clements fail to meet a test imposed, the test circuit
will block indicating by means of lamp and sudible signals that
trouble has been encountevede: Should the test imposed fail to um-
cover trouble, the line finder district elevators are permitied to
restore to s normal peositions . - e om i dmsf A BT
wogE W oay ag':',. [

. The same district selector and line finder will be directed to

the test-line for each test impoved, two test for.all types of dle~

- trict sxcept two-pariy, and thres tests for two-party MoRo lastrictse

Vhen the two or three tests are completed, teating circuii will be
directed to the nexs district circuite,
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1.6

lo6

The testing circuit by means of the 200 type selectors will be
directed to one district selecter after another until all district
selectors have been tested, after which a signal will be given at
the test frame, indicating that a complete test has been made on
all units in the office associated with this test circuite

As shown by Figures 3 and 4, this circuit has been designed so
that two district test circuits may be employed in the one office
and work to the same growp in the district or office multiplee
This is done by associating each test circuit with the particular
test line of the groupe .

By means of a particular circuit feature, any particular line

finder and district selector may be associated with the test cir-
cuite A repeat test feature is provided so that as many tests can
be made on any ene unit as is desired,

WORKING LINITS

201

This ‘cireuit is designedl to operate when ihe central office bat-

tery veltage is between 24 and 25 for the 24 volt. httory and 48.5
to 50 volts for the 48 volt batterys

OPEBRATION -

Se

PRINCIPAL FUNCTIONS

301

S002

303

3,04

3406

This circuit will auntematically test all of the line finder
and district selecter circuits in the office, thereby insuring
normal functiening wnder the werast circuit conditiens in servioce.

This circuit will dial n: one, twe or three digit code (sees
wiring at cam G of (Bwl) switch] that has been predetermined by
flexible cennections at the dial pulse sequence switch (Rw2).

A test is made for sender closure through trunk guré relay
in uulcr. 1(1'0) relay i.nvclnd). .

A tut 1- udo for cloure through (CS) relay in district,
{ (TC) relay involved).

A sosk circuit is applied to {DC) relay of districte (In po.lo
16 of test circuit wunder centrol of timing relays (&c}, (SK-I) and
{SKe2)s)
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An B3 ohm soak circuit is applied to (CS) (polarised) relay in
district in direction to operate the polarised relayr. (In poso 12
under contrel of (PSK) relayl.

Test of the cut~through position of the district selectoreo
(Made in poso 14 with (CS) relay in test circuit over the Tip &
Ring to ground, Timing relays (I) and (RO) involved)o

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

Test advance of district out of cutethrough position.,

Apply release test to (DC) rslay of district and check for (DC)
relay reloa._ae. { (Rel=l)} relay operates to 48 volts in line circuits

Test for release of (CS) (polarized) relay of district after

- ‘soaks ("Sticky" (CS) relay will cause revelving District Seqe
" Switch in which case the (FE-S) relay will hold and (SCS) lamp will

light)e

Hold district busy during pcr:ldd of test for release of (CS)
(polarised) relay of districto ( (FR) and (FR~l) relays involved)s

Test for noml of district after test, (By release of {FR-3)
relay)es '

Mekes operate test of (CS) reley in district (polarised relay)e
( (CS) relay and resistances in test circuit used. Timing relays
(I}, (0); (RO) and (SO) involved im pose ld)e

Makes eperate test of (DC) relaye

Mskes busy back test and checks for no charge, with (FCH) key
et veay, | (BBl (mET), (DRI, (i) ‘FCH-'-ILss}!!eeaMAFCH’ leap .

Yor two—party circuits only, makes a test to ses tlut no ‘charge
is made while a ground is held ou tip, with (¥CH) ‘key opcratodo
( (PP), (FG), (Foml), (INP), (MX) relays involved)s

Check against early false registration. ( (MB=7), (MR-8),
(MX=~1),; (FCH~l) relays and (FCH) lamp involved)e
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S0l9
Se20
Se21

Se22
Je23

Se2d

So2b

3927

3029

Teat for pelarity of coin currente { (CH) and (CR) releys in
test circuit involved).

Test for potential of message register current, ( (R) and (BX)
relays involved)e. :

Test for registration on tip or ring partye ( (R), (WD}, (WD=1)
and (WD~2) relays involved),

Test for trunk make busy ground through switch came

The test circuit is arranged to select and test any line finder
and District Selector by use of a particular circuit featureo

-{ (rc), (SP), (STP) keys, Dial; (SS); (SS-l) and (PUL) relays ine

volved)o

The test circuit is arranged to indicate the poaition of the
Naster, Growp, Comnector and Class selectors by means of lamps
which are lighted under control of the (LP) lamp keyo (The partieuw
lar District te which the test circuit is connected is indicated
¥y the use of a translating chart), ‘

The test circuit will indicate by la.-palthe class of test in
progress, { (M™l), (T~2) or (T=S) lamps involved).

The test circmit is arranged to distinguish between busy and
idle selectors and t0 wait for a selector to become idle, after
which £t will proceed with the testo ( (DB) and (IDL) relays in-
volved o

A pass busy key is provided to cause the testing circuit to
pass district selectors at the time it is testing for busye This
pass busy key will cause circuit t0 advance by the district leavw
ing a meter recorde (PB) key; (DB~l) relay and (BSY) register
involved )e ‘

The test circuit will give an alarm when trouble is encounter-
ode An alam will also be given after a suitable interval in the
event that a selector remains busy for tco long an imterval when
the test circuit is waiting to seise it, This will be wiih the
pass busy key in a normal position,

Registers are provided to record the various cenditions that

s test circait has encountered and to indicate the performance of
the test circuite ( (ST), (CT),; (BSY) and (TEL) meters involved).
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The test circuit may be returned to normal at any time by the
eperation of the (RN) keyeo

The circuit provides a "contirol 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 contrdl feature to enable test
man to repeat tests from the line finder and district frames (by
using 32-. test set). This feature is only operative with a (REP)
key operatede (The (RC) relay in test circuit is used with this
teature)o

The test circuit gives a tone to notify sender monitor ir
sender is stuck during time test circuit is making use of it.

The test circuit employes a synchronizing scheme for keepiug
the master switchea or the group switches in step. (The "A"™ arcs
of 4 & B selectors are involved),

When the line finder under test oversteps the test terminal,

~an {0S) lamp will light to indicate this condition. ( (0S), (03-1),

{05~2), [0S=3} and (0S=4) relays and (0S) lamp involved)s

When the line finder under test rfails to pass the tripping zone
in the time allowed, the (NLF) lamp will light tc indicate this con-
ditione ( (WLF), (NLP-l), (NLF-2), (NLF-3) and (HLM} relays and
(NLF) lamp 1nvolved)o

ﬂ!h" it gircuit is arranged to block if the dial path circuit
over "Tf "R" leads to sender is opens ( (PC) relay does not
operate and holde test switch in poso 7 with (TEL) lamp Yighteds

The test circnit will detect a oross of the "Pip® and "Hnnt"
leads on any line finder circuits (Test switch blocka ln poao 14
with (FR) lemp lighted)o

The test circauit will check that district will charge on a
charge call detects false charge under all other conditionse
{ {8}, tvp}, {¥D=l), (WD~2), & (FCH) relays and {DCH} lamp involved)o

The test circuit wil) detect a reversal of "T" & "R" lead to
senders | {1Cwl) relay contacts involved),
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So4l The test circuit will make repeat tests on either of the three
tests, ( (REP-1l) key and (REP) relay =~ (REP<2) or (REPS) keys
111'01?0@)0

4o CONNECTING CIRCUITS

40,1 District Selector and Line Pinder Circuit

All classes of sender sclector type district selectors can be
tested by the circuit.

402 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 memder,

403 Start Circuit

This circuit 1s connected to the test circuit so that line
finder elevator can be directed to the test line without mter-
fering with service.

404 Line Finder Test Line -

This is the line to which the line finder elevator is directed.
The bottom terminals on the bottom 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) subwgroup are employed as
shown on the standard line circuit, the proper hunting condition
being placed on the terminal of the frame only whem a selector on
that frame is being directed te the teat line.

46 Sender
: Any service sender associated with a particular group of dis-
tricts may Ve used the same as in sertfee éo direct the district
selector te the test lines

DESCEIPTION OF OPERAT ION

e APPARATUS AND FUNCTIOE

5401 Comnector Stcgpor

One of these stepping switches is used for each 20 or less dis-
trict selectors that are to be testeds This switch serves to con-
nect the individual leads (LF), (B) and (DB) for centrelling the -
line finder and district selector, also the particular "Z™ lead

which commects ths start circuite
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Grong Connector Stepper

The 200 type selectors which are designated (GA} and (GB),
serve %o 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 steppers A synchronising arrange-
ment is employed to keep these steppers in steps

Master Stepper

Two 200 type selectors designated (MA} and (MB) serve the pro-
per set of group connectorso The master steppers permit the use
of 20 group connectors.

Test Sequence Switch Bl4l

This sequence switch serves to control the. 200 type selectors
that connect the test circuit to the circuit to be testedo It
makes the busy test and advences the distriect selector leads of

the unit being testeds It makes one revolution for each test im-

posed.

Class Sggueneo Switeh

This sequence switch contrels the various tests imposed for
the various c¢lasses of calls that tests are made for on each dise
trict selectors, The testing of this switch is controlled by relays
operated from the first terminal of the connector switches by means
of a cross-connecting method.

Pzgg;otl Langl

The connector (N to 20) group (GLON to GL70N) ahd ‘master (MOXN)
lamps indiocate the district soleetor to which the test circuit is
attached,

Busy Lamp (BLF)
When lighted indicetes that the district is busye

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

No Line Finder (NLF)

This lamp is a trouble lamp and indicates that the line finder
selector will not pass the tripping sone.
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5010

5011

5012

5413

5.14

5016

belb

Trouble Lamp (TBL)

This lamp is part of the alarm circuit and will light in series
with miscellaneous alarme

Overstep Lamp (0S)

This lamp indicates that the line finder has overstepped or
that the slecve of the line finder is opens

False Return La@ (FR)

This lamp when lighted indicates the false return of districte

D;;fnlo Charge Lamp (DCH)

This is a trouble la.-p which lights when a doublc charge is
encountered ,

False Charge Lemp .(FCH)

This is & trouble lamp which lightn under the following condi«~
tions;

A - false éhurge in first testy, switch blocks in pos. 16

B = false charge in second test, before regular charge swo blocks
in 17

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

D = false charge in third test before regular charge

E « In third test false charge in rognlar clntgo position of r!.ng‘
pYy

Fe In third test with (FCH) key operated false advance of district

Stuck _(CS) relay (SCS}

This lamp is a trouble lamp and indicates that the (CS) relay
of district has falled to release,

1lst, 2::1 & Srd Test Lamps

These lamps are test i.ndicating lamps and indicates the particu-
lar test in progreu,
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ind of Cycle (EC)

This lamp indicates the last district to be tested in onse cycle,

Greup Off Normal (GON)

This is a troudle lamp and lights when more than one group switch
is off norml at the same time,

Class an_&n&cc

These lamps are Class Indicating lamps and indicate the class
of district under test,

Start Key (s7)

The operation of this key starts the automatic test which conw«
$imues until all district selector circuits have been tested. The
release of the start key at any time will restore the test and class
suitches to normal.

False Charge Key (FCH)

The operation of this key changes the operation of the second
test 30 as t0 indifcate a false charge during a busy back condition
and in the third test to simulate a block condition 'ith & ground
en tip of line permanently.

Return to Normal Kq (RE)

The speration of this key, causes the return to normel of the
entire circuit, including connector steppersc

Pass Busy Key (FB)

T™he operation of this key causes the oonnoetor to recognisze a
busy condition and pass on to the next distriect,

Conirol Advance Key {CA)

This key is operated when the test circuit fails to cemplete
its cycle due to0 a fault in the circuit under test. The operation
and release of the key causes the test switch to advance to posi-
tion 18. The comnecter stepper advances to the next district,
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5e256

5226

5,27

5,28

5029
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When the (REP) key is operated the connkctor sequence switch will
not cause steppor 10 step to next district but will repeat tho same
teste

Time Alaxm Key (TA)

The operation of this key causes the release of the trouble or
busy alams As long as the key remains operated the alarm is out
of service and the test circuit will block bPefore making another
test, except when the repeat key is operatedo The operation of
this key will not interfere with the particular circuit feature.

Repeat Keys (HEEPl), (BEP2) and (REPS)

The operation of any of these keys causes the test circuit to
repeat that test 28 long as the key remains operated. The operaw
tion of either repeat key in combination with the (CA) key will
cause the test circuit to repeat the test in progress. The (PB)
key mist be released with above keys operated before (CA) key will
function, -

Particular Circuit Key (PC)

The opiration of this key arrangss the circuit in such a way
a8 to dial master group and comnector steppor nitchos to the
particular district desired.

Step Key {sTP)

This key is operated after dialing master stepper to some
particular terminal in order to advance the test sequence switch
for group dialing and the key is operated after group and conw
nector dialing to advance the test sequence switch the same as
after master dlalinge It will be necessary to dial twice in order
to reach more them 10 terminals in group and connector selectors
before operating (STP) keyo (PC) key is always operated in conw-
neotion with (STP) key.

Lamp Key {LP)

This key is operated to complete the circuit of all progress
lamps which will indicate the position of the master, group and

- comnector switches, .

Remote Contrel Jack (CA})

The purpose of this jack in connection with the 32~A test set
is to make it possible for a man te watch the functioning of the
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selector under test at the time the (REP) key is operateds It con~

trols the (CA) feature,

50,31 2EA Dial
This dial asesociated with (PUL) relay is used to advance the

200 type selectors to the particalar district selector desiredo

The (PC) and (STP} keys are used to connect this disl to a partie

cular districte

o852 (R) Relay (206=AW) . /

This relay is used to check the potentizl of registration cur-
rente The secondary winding is connected in series with a 1000 ohm
resistance to battery in order to give a margin between the opera-
tion on 117 ohm battery (3 resistance in series} and the higher re-
pistances due to one or more of these resistances being open,

5033 (EX) Reley (E1114)

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

5034 (MR7) Relmy (R588)

The function of this relay is to connect the ring party message
register lead to the {MX1l] relay at other times than when circuit
expecte message register current. If (MX1 rpla.y opex-a.tés it will
operate the (FCH1) relay and block the test cifcait’ ih ﬁéﬁftian 17»

5035 (MRS) Relay (R5888)

The function of this relsy is to connect the tip party message
register lead to the (MXl) relay at other times than the test cirw
cuit expects message register currents If (MX1) relay operates it
will operate the (FCHl) relay and block the test circuit 1n posi~
tien 170 .

5026 {SL) Relay (Ei920)

" The functlen of the relay is to test the trunk make busy ground
from sleeve of disirict, and from back contact of "L" relay when
the test line is on the districi Tramee
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D037 16-BH Resistance in Series with Tone Condenser

The function of this resistence is to prevent the (PC) relay
from operating momentarily, which will render the overstep feature
ineffective by unlocking the (0S) and (0Sl) relays at the time the
(0S3) relay operates (TR) relays

5038 16~AM Resistance (Z)

The function of this resistance is to prevent the (RELl) re-
lay from receiving the "inductive kick" of repeating coil at the
time release test is applieds The (REL) relay being marginal, is
not switched into the circuit until after this “i-~ductive kick
has been Aaissipateds

OPERAT ION

6o

7o

START TES?T

The operation of the (ST) key closes four oirg\ut- as follows;

6el Closes a circuit which operates (BY) relay to start the busy
time alarm.
6e2 Closes a lesd from miscellaneous tone circuit through (TT) cens

denser to the '™ lead through district to sender.

643 Closes circuit to advance test sequence switch to poesitiom 2
from ground throx'}ga (CA) key, ("E" wiring) or (RC) relay, ("K" wirw
ing] start key contact (GON1) relay, (FR) relay, ("E" wiring) or
direct to ("E" wiring) (Bl) cam to (R) magnet. .

6od Closes local circult to operste (ST) relaye

STEPS MASTER SELECTOR

In position 2 the (SM) and {ST2) relays operate from ground to cen=-
tact of (SSl) relay, (FLFS) relay normal, (FMG) relay normal, (PX) relay
normal (I1) and (J1) cams secondary winding of (STP2) relay, (STP) are
(MA) selector contact of (EC) relay (STP) arc (MB) selector, winding ef

(M) relay to dattery. X
Tol The operation of the (SM) relay closes a circuit from the bate

tory through the stepping megnet, contacts of (Si) relay, (Ul) cam,
contact of (STPl) relay, centacts of (ECl) relay, (PC) key normal
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(REPL), (REP2) and (REP3) keys, ("E" wiring) or contacts of (EEP) re-
lay, ("K" wiring) (CA) key normal, ("E" wiring) or (BC) relay, {“K"
wiring) contacts of (FR) relay, ("E" wiring) or direet "K" wiring)
through contacts of (MRl) relay mormal (FL) relay normal,_ (CC) relay
normal, (MB2) relay normal, - (Ql) cam to grounde This same ground is
closed in parallel from the (Ul) cam through contacts of (ST2) relay,
primary and secondary windings of (STP) relay to battery, shunted by
the ground circuit through the contact of stepper, contact (SM) re-
lay, (TI) cam to middle tap at (STP) relay.

7¢2 The operation of the master stepper magnet opens contact, remov-
ing shunt from (STP) relay which allows the (STP) relay to operateo
Operation of the (STP) relay closes a ground circuit through (L3)
and (K3) cams, contacts of (SLFF) relay normal, (PC) key normsl, cone
tact of (SPP) relay normal contact of (STP) relay operated comtact
of (DIS) relay normal through (Bl) cam to (R) magneto This circuit
advances the test switch to position 3¢ The operation of the (SM)
relay in position 2 also operated the (MON) relay which lights the
(MON) lampo .

STEPS GROUP SELECTOR

In position 3, the (SM) relay releases;, but the (MON) relay holds
through the (CO) arc and primary winding of (GlOX) relay which operateso
The (GION) relay operated, connects battery to the (GlON) lamp and the
(GON) relayo The battery to the (GON) relay is connected through 18 type
resistances, 18~BW and 18~AP, contacts of (GLON) operated, (GONl) relay
normal winding of (GON) relay, (RN) key normal to groundo The (GON) re-
lay does not receive emough current to operate with ene group selector
off normal bus will operate if more than one group selector is off nor-
male The (SGl) and (STP2) relays operate in position 3; with (SGL) re~
lay operated (GlA) and (GlB) megnets operate in parallel to ground en
cem (Ql)e With the (SGl) relay operated a short circuit is closed for
the (STP) relay through the back contact of the (GliA) and (GlB) magnetse
When the (GlA) and (GlB) magnets eperate the short circuit is removed and
the (STP) relay ocperates advancing the switch to position 4.

STEP LINE FINDER SELECTOR

As the switch leaves position &, the (STP), (STP2) and (SGl) relays
and the (GlA) and (GlB) magnets releaseo, The selectors step to the first
terminal, With the group selector on the first terminal the (LFl) and-
(RTS) relays operate in series through the secondary winding of the (GlON)
relay and the (CO) brushe When the (RTS) relay operates, it operates the
(P) relay im a local circuite The (SLFl) relay and (STPl) relay operate
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in series, battery through the (SLFl) relay, (P) arc (GlB) selecter,
primary winding en (STPl) relay, (J1) (Il) cams, (PNG) relay nommal,
(PLFS) relay normal and (SS1) relay normal to ground. Ground om the
cem (Ql) through the (SLF1l) relay operated, eperates the (LF1l) mag-
net, When the (LFl) magnet operates and the contacts dreak, the (3TP)
relay operates, advancing the (Rl) switch to position 5o The operation
of the (LPl] relay lights the associated lamp, if the lamp key is eper-
ated, indicating that the first line finder connector has been asso-
ciated with the group switch which is off normeale As the switch leaves
position 4, the (STP), (STPl) and (SLFl) relays =and the (LFl) magnet
release; releasing the (LFl) magnet steps the brushes to teminal 1,

SETTING OF CLASS CIRCUIT AND STEP LINE FINDER SELECTOR

The (CL) relay operates in positien 5, through oam (VI) (B) arc
{CL) stepper, contacts of (SRl) relay normal, and (M3) cam to ground,
the same ground through the (B) drush and normal terminal of the (B)
arc (V) cam, (MB) and (GlB) and (LPl) selectors over leads, ™A%, "B%,
“C" or "D" contact of the (CL) relay and winding of the proper class
relay and winding of the (X) relay to battery through (BAT) arc (CL)
steppere This circuit will operate the proper class relay and the (X)
relay in seriese The operation of the (N) relay opens the "RE"™ lead
to the class selector stepper, preventing the class stepper from being
returned to normal prematurely. The operated class relay locks teo
ground on the (RN) key; the class relay operated closes a circuit to
ground through the break contact of (DB) and (DBl) relays and (El)
and (¥1) cams and contacts of the proper class relay advancing the (R3)
sequence switch to position 2, 5 or 8, depending upen which class relay
is operatedo The (DTS) relay operates in parallel with the (RS) mage
net, thus preventing the (Rl) switch from moving out of position 5.
When the (R3) switch is set the (DTS} relay releasess As the (Rl)
switch entered position 5 the (SLFl) amd (STPl) relay operateds With
the (SLFl) relay operated and the (DTS} relay normal, the (LFl) mage
net operates through the contacts of the particular class relay, clos-
ing pash for the (LFl) selector frem ground to (DB) and (DBl) relays
normal, (Gl) cam, (DTS) relay normal, (Q3) cam, contact of some class
relay operated, (FR) relay or direct depeniing upon whether "E" or "K"
wiring is used, contect of (RC) relay, or (CA) key depending upon
whether “K" or "B™ wiring i{s used, contact (REP) relay or (REPl}),
(REP2) and (REP3) keys, depending upon whether "E" or "K" wiring is
used, contact of (PC) key normal, centact of (EGl) relay, (STPl) re-
lay to (Ul) cam and contacts of (SLFl) relay to magnet of (LFl) se=
lectore ¥hen the selector contact breaks the (STP) relay eperates,
advancing the (Rl) switch to position 6¢ In position 2, 6 or 8 of
the (R3) switch (first tess) a lamp is lighted if the lamp key is

TCI Library www.telephonecollectors.info



1l.

124

136

o

{ 36 Ppages, Page 15 )
Isgue 3 BT 239516
March 2%, 1929
Replacing all previous
issuese

operateds As the (REl) switch advances from position 5, the {LFl) magnet
releases, moving the brushes to terminal 2, Terminals 2 to 21 inclusive
for the (PMG) arc are grounded to operate the {FPMG) relay. In position
6, the (SLFl); (STP), (ST) and (CL) relays releases ‘

SPARE LINE FINIER TERMINAL

The stepper terminals on the (Z) arc of the line finder connector
are comnected to lgad "I", When the (Z) dPrushes make contact with the
spare terminals, the (SLFT} relay operates and locks to ground on cam
(Ml)o The operation of the (SLFT) relay operates the (DB), (DBl) and
{TR) relays which advances the test switch to position 18, The (DB)
relay lights the (BLF) lamps In positien 18, the (STPl) and (SLFl) re-
lays operate in series to ground on cam (J1) and the (SLFl) relay. This
closes a path to operate the (LFl) magnet as descrided in above paraw
graphs When the (LFl) magnet operates the (STP) relay operates advance
ing the test switch to poss lo As the switch lezves position 18, the
(SLFl), (STP) and (STPl) relays releases The (ST} key operated, sad-
vances the (Rl) switch to position 2, The (PMG) relay operated, ad-
vances it to position 6e¢ The next terminal is then tested for spare,
busy or idle conditions.

STEP LOCATING (LS} SELECTOR

With the test switch in pos. 5 and the class switch in position 2
and the (DTS) relay normal the (LS} selector is etepped cme point.

The circuit is from greund thru (Y1) cam (REPl] key (with "E" wir-
iug) or (REP) relay ("K" wiring) {(¥C) key normal (DTS) rela.y normal (E3}
cam positions 2, 5 or 8 to magnet of (LS) atepporo

BUSY LINE FINIER

When the line finder under test 43 busy, sround is connected to the
(DB} lead, operating the (DB; relay as the (E~l) ewitch advances to po-
gition 6o With the {DB) relay operated, the circuit through the (IDL)
relay i3 opened, p:eventing its operation and the sdvancement of the (Rl)
switch from position €. The operation of the (DR) velay also oparetea
the (DB~l1) and {TH; relays and lights the (BLF} lamp. The {TR) reley
cperated opens the *ip, ring end sleeve lesds, The (DB~l) relay por-
forma po usefid: functiom et this times The test circult remalng in pow
sition & antii e Wey condivion is removed from iné line finder or uz~
til the sime alam o;;m’z,teao '

IDLE LINE. F.[:\T‘_E‘R w STARR O IRCULT OPERATION

“hen & line ficder cirzeuit is idle, groumd is not connectazd "o Shae
{LB} lend snd whe | DE; reisy remalus normale The [IDL) rolay tpsretes
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to battery on cam (X~1) in pose 6o The (IDL) relay operated, connects
ground to the (DB) lead making the district dusy, advances the (B-l)
switch to position 7, operates the (ST) meter and (CT) relays. The (CT)
relay operated, operates the (CT) meters Ground from the (DB) relays
normal, through cams (G) amd (F), (TR) relay contacts, (S) brush of the
master selector and lead "S™ operates the (A) relay in the start cir-
ocult wvhen the start circuit is idle. In the following deseription {ST),
(TR) and (LF) refer to the start, trip and line finder cirouits respec-
tivelyo The (A) (ST) relay, operated operates the B (ST) relays The

B (ST) relay, operated operates the (C) (ST) and (C=1) (ST) relays and
closes the ring side of line circuit operating the (LC) and (LCl) re-
lays and line (L) relayso The (L) relay operated disconnects the dusy
ground from (DB) leads The line (L) relay operated, Operates the (BA)
{TR) relayo The iine (L) and (BA) (TR} relays operated comnect battery
to the (H) leade The (BA) (TR) and (Cwl) (ST) relays operated, operate
the (TR) (TR) relays The (TR) (TR} relay operaied operates the (STwA)
(ST) relay through the (C) (8T) relay operateds The (STwi) (ST) relay
operated eperates the (D) (ST) relay and commects ground to lead (Z) te
the test circuit through the (C) (ST) relay operateds With the (1LC)
relay operated, ground on the (Z) lead is conmected te the (LF) lead
opersting the (LF) (LF) relay. From this point on the trip, start,
line finder and district seleoctor circuits function as for a regular
call hunting the test line and an idle sender and releasing the trip
and start cirouitse Whean the (8™d) (I7) relay releases, the (E) (97)
relay operatese The (E) (ST) relay cperated, releases, the (C) and (C~1)
(ST) relayse The (B)y (D) and {E) (ST) relays are lecked under contrel
of the (A) (ST) relay which remains Operated until the (Bwl) advances te
position 18 or the (TR) relay operates. VWhen the test line and an idle
sender are found battery and ground are connected to the rimg and tip
leads operating the (PC) relaye The (PC) relay operated, advances the
(Rel) switch te position 8¢ The (BEC) relay operates in position 7 from
ground on the (DB) relay normal amd locks under centrel ef the (EC) and
(RN) keys, The (EC) reley operated, closes an operating eircuit for
the (ECwl) relay when the masgter switch returns to normal when all tests
are completed.

TESTS FOR NON-STARY OF LINE FINIER

While in position 7, ground is comnected to the (Z) lend frem the
start circuit operating the (NLF) relay and the (LF) relay in the line
finder, If the operation of the (LF) relay fails to starts the up-drive,
the circuit fuanctions as follows:~» The first closure of the interrupter
contacts; operates the (NLF-2) relay, The (NLI~2) relay operated, locks
in series with the (NLP-3) relay which operates when the interrupter conw
tacts breako The eperation of the (NLi-3] relay in twurn cperates the -
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$)A SR relay upon - the next closure of the interrupier contectse The
ILM) ,relay operated, locks to ground on the {DB) relay, operates the
TR) relay and lights the (NLF) lamp as an indication that the (LF) relay
has failed to start the wp-drive., The operation of the {TR) relay opens
the tip, ring and sleeve leads from the start circuit, thus holding the
test circuit in position 7, The circuit remains in this position as a
trouble condition lighting the (NLF) lamp. If the operstion of the {LF)
relay starts the up-drive the (CA) relay in the start cireuit operates
and removes ground from the (Z) lead, thus removing the short.circuit
froa the (NLP-].) relay, which eperates in series with the (NLF) relay to
ground on the (DB} relays. The (NLF-1l) relay operated, removes. ground
from the interrupter contacts preventing the (NLF-2}, ™ P=3) and (NLM)
relaya from operating and the test procaedsa

'TEST FOR OVERSTEP OF LINE FINIER & OFPEN SLEEVE H

" In position 7, with the {IC) relays operated, when the elevator
reaches the (M) segment, ground is comnected to the (B) lead, operating
the (0S) relay., The {0S) relay operated, in turn eperates the (09«2)
relay, which prevenis the operation of the (0S-3) relay. when the line
finder relay (LF) releases, ground is removed from the (B) lead, remow-
ing the short circuit from the {0S-1) relay, which operates. The (0S=l)
relay operated, releases, the (0S-2) relay. With "E" wiring the release
of the {05~2) relay is very slow, sufficient time is allowed for the
sender selector to hunt over 7 termirals and the test switch to be moved
out of position 7 before the (0S«3) relay is operateds Should the line
finder overstep, the tip and ring leade will not be connected through to
the sender and the (PC) relay will not be operated, holding the (Bwl)
switch in position 7 and the (0S~3) relay operatess When “EK" wiring is
used the release of the (0S~2) relay will operate the (05~4).and (05=3)
relays if the (LC) relays remain operated with the (PC) relay normal in-.
dicating that the line finder has overstepped. The {0S~3) relay op er—
ated;, lights the (0S) lamp indicating that the line finder has overstepped
and oprates the {TR) relayes The (TR) relay opens the tip, ring and sleeve
leads, of the start circuit, holding the test circuit in position 7 until
the operation of the (CA) key to restore the circuit to normale If the
{CO) relay should fail to operste due to an open szleeve the (PC) relay
would not operate and the (0S) lamp will 11@11: blocking tho circuit m
position 7 un'd.l (ca) key is oporatedo Pl s d

DIALING OF THEEE DIGIT CODE

When line finder finds the test terminal and:the sender is comnected.
to the test line the (PC) relay operates and advances switch to position
8. With the {R=l) switch in position 8, ground on the (DB} relays normal
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advances the (Rw2) switch out of position 1, the {B) cam carrying ome
complete revolution. 4s the (R~1) switch ie advancing out of position
7, the tip and ring eof the test line are closed through to the 100 chm
reasistance in the pulse circuit over leads {A) and (B)} contact of (GS)
relay and cam (E~2} to hold the sender. As the (B-2) switch rotates,
the (P=2) cam sends pulees to the sender until it reaches a position
where leads (M~1) and (J) shunis cam (BE-2) preventing further pulses
from being sent. When the dial pulse seguence switch reaches position
16 1/2, the {CK-l) relay operates and when in positien 17 1/2, the (CK)
relay operates and both relays lock to ground on the (DB) relays nor-
mal through cam (C-l)s The (CK~l) relay operated prevents the {R-2)
switch from making a second revolutiam uatil the (E-l) switch has ad-
vanced to position $. When "K" wiring is used the (MR-7) & MP=8) re-
lays operate in positions 18 tao 20 of the dialing sequence switcho. The
(MR7) and {MEO®) relays will lock until test switch leaves position 17
The (MR7) relay must operate before test switch will advance to posi-
tion 9. The (MR8) relay must operate before test switch will advance
to position 10, The (CK] relay operated, advances the (B-l) switch to
position 94 When the (Bwl) switch leaves position 8, the {CKX) and (CKl)
relays release, advancing the (B~2) ewitch out of position l. The
second digit of the three digit code is sent during the second revolu
tion of the (Bw2} switch over leads (A) and (B) until shunted by the
(M2) apd (K) leadss As the (R=2) enters position 16 1/2 on the second
revelutien, the (CK~l) relay reoperates, performing the same function
as just desoribed anmd the (CK) relay operated, advances the (B-1) switch
to position 10, In positiom 10; the (CK) and (CK~1l) relays release.
The thimd digit {s sent during a third revolution of the (R~2) switch
in the same mamner as described for the lst and 2nd digits. The switch
advances 1o posision ll.

180 DIALING OF OTHER THAN THREE DIGIT CODE

When only one or two digits are required to satisfy the sender asso-
ciated with the district selector circmit under test, the firat digit is
sont in position 6 in the same manner as the first digit of a three digit
codee In position 9, ground on cem (G-1), advances the (R-l) switch to
position 10. The (BRel) switch advances to position 11 by ground through
cam (P~l) using "W" wiring., When two digits are required to satisfy the
sender, they are sent in position 8 and 9 as described for the three
digit codes In position 10, it is advanced by using "W" wiring and
ground on cam (F-l)e

19, MESSAGE REGISTER FALSE CHARGE

With "K" wiring the (MBY7) & (MR8) relays eperate in the dialing po-
sitions to connect the (M-l) & (M~2) leads to the (MX1l) relay. If
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battery is connected to either charging lead ot any time after the opera~
$ion of the (MR7) or {ME8) relays,.the (MX1l) relay will operate operat-
ing the (FCH1) relay to block the test switch in positions 11 to 17 with
the (FCH) lamp lighted. The (MR?) or (¥R8) relay relesses in pos. 16 to
prepare the circuit for the correct cha.rgmg current: 1n position 170 »

TESTS FOB LINE CLOSUBRE

With the (B~l] switch in position 11, the sender makes distriet brush
and group selections, ‘The first two sleeve terminels in the selected
group are grounded, by ithe operation of the (GS) relay which operates in
position 11, so that the third terminal in the group is selected, With
"E" wiring the sender is held by the 100 ohm resistances connected to
the A and B leads. ¥ith K wiring the operation of the (GS} relay opens
the circuit to the 2 and B leads and circuit is closed thru the (Dl) cam
and resistances (X) and (Y) to hold the sender in order to place an cper-
ate test on the (DC) relay when the sender is recleased. The district
bank terminal is connected to cams (B-l), (Q=l} and (P~l)s ¥“hen the fun-

-demental circuit is closed for trunk test the (TC) relay operatese The

(TC) relay operated, operates_the (TC-2) relay which locks in series with
the (TC~l} relaye. ihen the sander advances to make talking selection the
(TC) relay releases allowing the {TC-l} relay to operate in series with
the (TC=2) relay, The (TC=l) relay operated, grounds the (S) lead msak-
ing the trunk termminal btusys. When talking selection is completed and
trunk closure is made the (TC) relay reoperates. With the (TC) and (TC~1)
relays reoperated, the (R«l) switch advances to poaition 12, ‘\hen the
switch advances from position 11, the ground to the sleeve lead of the
test line is transferred from the make contact of the (TC=l) relay to
the break contact of the (K0) relay, and the (7C), (7TC-1); (7C-2) and
(GS) relays releases

TBST OF DISTRICT IN “CUT THRU™ POSITION

With the switch in position 12, when the (B] contact of the inter-
rupter closes, the (SK) relay operates and locks. When the (F) contact
of the interrupter makes, the (SK~1) relay operstes and locksy ' On the
next make of the (B) contact, the (SK2) relay operates and (Rl) switch
advances to position 13, the (i) oam carrying it :%o position 14%: . The -
(SK) relays release as the (R-l)} switch leaves position X2,  Whilmeiin
position 12, the (PSK) relay cperates from ground on' cam {§Gd) Bndi bat-
tery on the (SB-2) relay, The (PSK) relay, operates, connect battery.:
and ground through the (SK) resistance to the tip and ring sides of the
test line to operate the (CS) relay in the district circuit. : The polar-

‘1sed (CS) relay in the diwmtrict ocircuit operates and advances the dis-

trict to the "talking o operator™ position. vhen the swiich leaves

4
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position 12, the (PSK) relay releasez and in position 14, the (CS) relay
in the test circuit operates, through the (PSK) and (BB) relays normal,
over the ring side of the district selector c¢circuit through the master
switches (TR) relay, with "E" wiring and apparatus, cams (M~l) and (O=l)
contacts of the (REL) relay (Y) resistance (20 ohms), cams (K-1l) and (K=3)
%0 ground, With K wiring and apparatus cam 0l contacts of (SKl) and (KEL)
relay (Y) resistance (100 ohms) cams (K1) and (K3) to ground. The (CS)
relay operated, operates the (I) relay over the tip side of the line,
thru the interrupter contacis., The (I) relay locks through its make con-
tact and operates the (RO) relay, when the (IV) contacts of the inter-
rup ter make. When "K" wiring is used and test line is on the district
frame the (SL) relay is connected to the sleeve in place of ground and
mst operate from ground through the back contact of (L) relay in dis-
trict before district sequence switch advances out of position 16+ When
"E" wiring is used the operation of (RO) relay opens sleevee The Operaw=
tion of (RO) relay opens the sleeve circuit through cam (P) allowing the
district to advance from its "talking to operator™ poasition which re-
leases the (CS) relay in the test circuits The (CS) relay released, re-
leases the (I) relay. The (RO) relay operated and the (I) relay re-
leased advances the (R-1) switch to position 15, If the district cirw
cuit has failed to advance to the "telking to operator™ position, the
(cS), (I) and (RO) relays fail to operate and block the {R=l) ewitch in
position 1l4. ’ :

TEST OF SUPERVISORY RELAY (DC)

As the test switch passes from position 14 to 15, with "E" wiring
and spparstus the 20 ohm soaking circuit is held across the tip and
ring sides of the test circuit; with "K" wiring end apparatus the 100
ohm soaking circuit is held across the tip and ring sides of the test
line soaking the supervisory relay (DC)s With the switch in position
15, the (sK), {SE~l) and (SK~2)} relays reoperate under control of inter-
rupter contacts (F) and (B)e The operation of the (SK-l) relay re-
moves the short circuit from around the (3), (U), (V), (W), (X), and
(Z) resistances bridging them in series with the (Y) resistances across
the tip and ring, thereby releasing the supervisory (DC) relay in the
district circuite . The {REIsl) relay operates over this circuit as soon
as the diestrict releases the line so that 48 volte is connected through
the line relay to the (R)} lead and advances the (R-l) switch to posi-
tion 16, 'The (%) resistance as shown by Q wiring is connected in cir-
cuit ahead of (REI~l) relay to prevent a false operation of (REl~l)
relay, due to inductive surge froa repeating coil. The (SK), (SK-l1)
and (REI~l) relays release as the switch advances to position 16, With
the (B=l) switch in position 16, the (R~2) switch advances to the next
position from ground on cam (H-l), With the (BE~3) switch in position
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Sy 6 or 9 ground on cam (Y-l} through cam {G-3) advances the (R~l) switch
to position 17, Ground on the {SR-2) relay normal advances the (B-l).
switch to position 18 with "K™ wiring switch awaits release of (FR-3) re~
layo, With the (R-3) switch in position 3, the (SR~3) relay operates
through the contacts of the (Sh-2) relay, (SR) and (MR-3) relays, etco
The operation of the (SR+3) relay advances the (R-l) switch to position
1, and connects ground to the (SR-2) relay, causing it to operate and

-lock in series with the (SR=3) relay as the (R-1) switch advances from

position 18,

TEST FOR RELEASE OF (CS) RELAY OF DISTRICT

“Yhen the test switch reached position 10 with "E" wiring or 7 with
"K" wiring, the (FR) relay operated. ‘hen "K" wiring is used, the opera~
tion of the (FR) operates the (FRL) which operates the (FR2). With (FBR1),
{FR2) and {FR4) relays operated the (FR3) relay operates., The {FRl) is
very slow in releasing snd will allow sufficient time for the district
sequence switch to pass from position 18 1/4 to 1l 1/2 before releasing

~and will release before district sequence switch can make an extra revo~

lution. .is long as the (FR3) relay remains operated the test switch will
be blocked in pose 15 or 17. The test switch would not move out of pos.
14 until the (FR3) relay had operated, Should the (CS) relay in the dis-
trict fail to release the district sequence switch will rotate until the
(CS) relay releases. Under normsl conditions the (FR) relay releases
when the district reaches normal and will hold the district busy until
the release of the (FR1) relays The (FR2) relay is slow enough to assure
the release of the (FR3) relay. When "E" wiring is used the (FR) relay
is not slow enough hence under extreme conditions the test circuit will
not test for a rotating condition. When the (FR) relay holds the test
switch i2 bdlocked in position 1 and will advance to 2 of next revolution
when released. :

SECOND TEST OF DISTRICT CIRCUIT - REPEATING COIL IN

24, (DC) SUPERVISORY RELAY TEST, USING "E" WIRING AND APPARATUS

With the (BR=l) switch in position 2 {second revolution) ground on -
the (SS~1) relay through the contacts of the (FLFS), (P¥G) and (DTS}
relays through cam (B) advances the switch to position 6o The switch
functions in position 6 to 10 inclusive in the same manner as described
for the first revolution of the switch, with the exception that the digit
code gsent is such that it will stop the distirict circuit in a talking
position In position 11, the (18-U) resistance is bridged across the
tip and ring holding the senders The (TC) relay operates during trunk
test by the sender. ihen the district is advanced to a talking position
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the (TC) relay reoperates, The (DC) relay in the district is operated, —
The (GS), (TC), (TC=l) and (TC=2) relays fanction as described in first
test to advance the (B-l) switch to position 12, with the (R-1) switch
in position 12, the (DC) relay in the district is given a soak current,
the (Y) resistance being connected across the tip and ring of the test
lines .lso the (CS) relays in both the test and district circuits are
operatede The (CS) district relay operated, charges the calle fThe (SK),
(SK=1) and (SE-2) relsys operate, under control of the (F) and (B} conw-
tacts of the interrupter, and advance the (B-=1l) switch to position 13,
the (A) cam advances it to position 14, .8 the (B-1l) switch enters po-
sition 13, ground on cam (Y-l) operates the (REL) relay which locks te
ground through cam (F~1), and removes the shunt around the (X) (W), (V),
(U) and (S} resistances giving a release conditiom to the (DC) relay.

"The (DC) relay in the district circuit relesses due to the high resiste

ance connected in series with the (R:iL=l) relay btut the district is not
immed in tely released being held by the (D) relay in the districts, The
(CS) relay in test circuit operates which operates the (0) relay in po-
sition 14, connecting ground to the (I) relay which operates when the
interrup ter contacts makes The operation of the (0) relay also shunts
(z), (8}, (U), (V), (W) end a portion of the (X) resistance, allowing
the supervisory (DC) relay in the district to operate over a condition
which simlates 750 ohm loope. 7The interval of time between the release
of the (DC) relay in the district in position 13 of the (R-l) switch

and the reoperation in position 14 is such that the district circuit is
not released, due to the slow release of the (D) relay. The (I) relay
locks snd operates the (RO) relay, The (RO) relay operated locks and
operates the (S0) relay. When the (IV) contact of the interrupter makes
it advances the test switch to position 15 This opersation is effective
only if the (DC) or (D) relay in district had not released falsely caus-
ing the disirict to run and releasing the (0) relay. ‘whem "L" wiring is
used the (SL) relay will be required to hold over the sleeve busy ground,
even when (FCH) key is operateds The (SO) relay operated, advances the
(B~1) switch to position 164 With the switch in position 16, ground on
cem (Y-1) advances the switch to position 17, The tip and ring is open~ _
ed as the switch advances from position 15, releasing the (DC) relay in
the district allowing the district to advance to the message registar

or coin collect position or return to normal.

(DC) SUPERVISORY RELAY TEST USING "K" WIRING AﬁD APPARATUS

¥ith the (Rl) switch in positien 2 (second revolution) ground on
the (SSl) relay through the contacts of the (. PLFS) (PMG) and (DTS) re-
lays through cam (B) advances the switch to position 6 'The switch fune~
tions in positions 6 to 10 inclusive in the same manner as described for
the first revolution of the switch with the exception that the digit code
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sent is such that it will step district circuit in a talking position.

In position 11 the (GS) relay operates in a local circuit, which opens
the circuit of the 18U resistance used for dialing and leaves the cir—
cuit of the (Y) (X) and (W) resistances closed across the tip and ring
to hold the senders The (GS) relay connects ground to district test line
terminals 1 and 2 to prevent district selector from stopping an terminals
1l and 2 the same as described for the first testo It also connects a
€round to lead through normal contact of (FR) relay and (AJ) resistance
to 1ight the (FR) lamp in case the district goes to normal falsely due
to an early wipe out, . : :

The (TC) relay operates during trunk test by the sendere When the
district is advanced to a talking position the {7C) relay reoperates.
The (DC) relay of the district is operated through resistances (Y & X &
70 ohm of ¥) when arranged to simlate a 750 ohm loop or through (¥, X &
W) resistances when arranged to simulate a 900 ohm loop. The (TCI) &
(TC2) relays function as described in first test to advance the (Rl)
switch to position 12, The (X, Y & W) resistance closure to operate the
(BC) relay applied the test operate current.

The (CS) relsy in both the test and district circuit are operated.
T™e (CS) district relay operated causes the district to set for a charge
calle The (SK) (SKl1) & (SK2) relays operate under control of the
(F) & (B} contacts of the interrupter and advances the (Rl) switch te
position 13, The (A) cam advances it to position 1l4. 48 the (Rl) switch
enters position 13 ground on cam (Y1) operates the (REL) relay which stays
operated until the (Rl) switch leaves position 14, The operation of the
(REL) relay opens the operate circuit of the (DC) relaye This operate
ciraxit of the (DC) relay remains open for one position of the (Rl) switch
to test that the (D) relay will hold for this period of time. When the
(R1) switch goes into position 14 the test operate circuit of the (DC)
reley is reclosed through the meke contact of the (REL) relay and (Ol)
camo. The test eperate circuit of the {DC) relay remains closed in pogiw
tion 14 for a period of time to check that the (DC) rselay reeperated and
holds the district from releasing, with the (CS) relay in the test cir-
cuit operated, and the (R3) switch in position 3 the (0} relay operates,
ground through (Fl) cem position 14 make contact of (REL) relay (R3) cam,
make contact of (CS) relay (P3) cam and winding of (0) relayes The opers—
tion of the (0) relay operates the (I) relay under control of (F) con-
tact of III interrupter; with the (I) relay operated the (R0O) relay will
operate under control of (B) contact of IV interrupter with (FCH) key nor-
mal or under control of (W) & (2) relays operated the (S0) relay will oper-
ate under control of (F) contact of III interrupter also the (SL) relay
will operate the sleeve make busy ground from district, the (SL) relay is
held operated from district sleeve make busy ground until the (B) contact
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of interrupter IV makes which advances the (Rl) switch to position 15,
providing the (FR3) and (SL) relay are still operated. w“hen the (Rl)
switch goes into position 15 a soak current is applied to the (DC) re-
lay prior to its release current., VWhen the (Rl) switch reaches posi-

. tion 15 the (SK) (SKl) & (SK2) relays operate under control of j;149C

interrupter. The soak current is applied when the switch reaches po=
sition 16 and is replaced by a release current circuit when the (SKl1)
relay operates, this release current circuit remains closed until the
(Bl) switch advances out of position 17 after message register or coin
current has been applied, The operation of the (SK2) relay advances
the (BR1) switch to position 16 where it is advanced to position 17 by
ground from cam (Yl)o

FLAT RATE

When testing flat rate districts the (FL) relay operates in posi-~
tion 5 of the first revolution of the (R-l) switchs The (FL) relay
operated sets the (B«3) switch in position 8. The (BR-3) switch is
moved to position 9 when the (B~1) switch is in position 16 of the lst
revolution, The eircuit fanctions as has previously been described up
to position 17 of the (B=l) switch (2nd revolution)o The (R-l) switch
is esdvanced to position 18 by ground on cam (K~3)e As the (B~l) switch
leaves position 17, the (RO); (SO), (0), (REL) and (I) relays releases

ADVANCE TO NEXT DISTRICT

The (SR-l) relay operates from ground on cam (I-l), with the test
switch in pos. 18, The (SR-1l) relay operated, advances the (R-3) switch
to position 10 causing the (SR), (SB~l) (SR-2) and (SB~3) relays to re-
leases The {SLF=l) and (STP~l) relays operate in position 18, with the
(B=3) switch in position 1, the {SLF~1) relay.operated and (with "E" wirw-
ing) the (FR) relay normsl, (the district having returned to normal), the
(LP~1) magnet operates. The operation of the (LF-l) magnet allews the
(STP) relay to operate, which advances the (B-l) switch to position 1.
When the (B=l) switch advances from position 18, the (SLF-l), (STP) and
(STP~1) relays release and the (LF-l) magnet releases stepping the (LF)
selestor to the next terminals, The circuit i1s now ready to test the
next district.

MESSAGE REGISTER ONE-PARTY CLASS

The (MBwl) relay operates and locks in position 5§ of the (R-l) switch,
when the (LF) selector rests on terminal 1, The {MR-l) relay operates
advances the (B-3) switch to position 2, The circuit functions as de~
soribed in paragraphs 11 to 22 inclusive advancing the (R~l) switch to
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position 16 when "K" wiring is used or to 17 if "E" wiring is used in the
2nd revolution. When "L"™ wiring is used the (MR7) relay is shunted in
Poso 16 which closes circuit to advance switch to 17. At this time the
district has advanced to the register position and connects battery to

the (MZ) lead (the call having been charged] which operetes the (R) re=
lay. This battery is connected through three (18~iN) resistances in
parallel in the district, if one or two of these resistances are open

the (R) relay will not operate, if these resistances are short-circuited
the (BX) relay operates as well as the (R) relay. The (R) relay operated,
operates the {WD=l) relay, and in turn operates the (WD) relay. The (WD)
relay operated locks and the (WD-l]} reley releases as soon as the district
advances disconnecting battery from the (MZ) leade ¥hen "L" and "AD"™ wir-
ing are used the removal of message register current operates WD2 relay
which advances the sequence switch out of position 17 after the district
reaches normal, #hen "L"™ and "AE" wiring are used, the (WD2) operates
the (WD3} relay, which advances the switch. The breek contact of the
(WD3} is used on coin classe, If an extra impulse of message register
current is received during return to normal of district the (WDl) relay
will reeperete. With (WD2) relay operated the reoperation of (WDl) re~
lay operates (FCH1) relay blocking test circuit in position 17, ' #hen

"AA" and "AD" wiring are used the (R~1) switch is advanced to position

17 from ground thru the (BX) relay normal through the (WD-1) relay nor-
mal and (WD) relay, operated. Whem "AA"™ and "AE" wiring are used this
ground operates the (WD3) reley which advances the Rl switche Should the
(BX) relay operate, or should the (R) relay not operate, the (R~l) switch
will be held in position 17 as & trouble conditions when the (B-l) swiich
leaves position 17, the (RO}, (SO}, (0), (REL) and (I) relays releaseo
The circuit functions in position 18 as described abovee

MESSAGE REGISTER TWO-PARTY CLASS

When testing twowparty message register districts, the (MR-2) reley
operates in position 5 of the (R«l) switch with the (LF) selector rest~
ing on terminal 1. The (MR~2) relay operated locks and advances the (R-3)
switch to position 2. ¥hen the (SR-2) relay operates as the (R-l) switch
starts on its second revolution, it operates the (MR~3} relays - The -(MR-3)
relay operated, prepares a circuit for opereting the (MR-4) relay instead
of the (SR-l) relay as the (R-l) swiich advances thru position 18 of the
second revolution, The (MR-4} reley, operated, advances the (B-1l) switch
to position 1, in turn operating the (ME-b) relays The {ME-4) ahd {MR-5)
relays operated lock to cam (M-S) with "E" wiring or to cam (L3) with "L"
wiringe Otherwise the circuit functions as described in parsgraphe 1l to
22 inclusive and 23 When "L" wiring is used the operation of (MR4) re-
lay operstes (MR6) in local circuite The operation of (MR6) relay changes
the position 16 shunt from (MR7} to (MRB8) reley allowing the (MR7) relay
t0 remain operated to detect a false chargeo
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THIRD REVOLUTION

The (Rwl) switch is required to make a third revolation when testing
2 party districtes The class switch remains in second test position.
In poaitions 1 to 16 of the third revolution tests are made in a similer
manner to the corresponding positions in the second revolution, the same
digit code being sent by the (R~2) switch in this revolution as in the
previocus ones When the test switch advances to position 11 on this third
revolution it waits until the district mekes party testo The district
selector circuit before making party test, connects battery to the tip
side of the test line, and operating the (PP} relay in test cirocuit teo
ground on cam {M~S)e The (PT) relay operated, opens the cirouit for ad-
vancing the (B-l) switch from positiom 18 and operates and locks the (PP=l)
reley, With "E" wiring the (PP~1) relay operated, disconnects ground
through 1000 ohms to the (T) lead to the district and connects it to 24
volts battery through the (GS) relasy operated. With "K" wiring the (GS)
relay cOnneots ground thru 2000 ohms instead of direct 24 volt batterye
When message reglster current is connected to the test line in positien
17, the (R) relay operates, in turn operating the (WD), (Wpl), (WD~2)
end (WDS) relays, as described in paragraph 28, which advances the switch
to position 18 when the (FR3) relay releases, In position 18 of the third
revolution, the (SB-l) relay operates and locks, advancing the {B-8) switch
to position 10 or next normal position, As the (BR=3} switch returns teo

- normal all the (PT) and (SR} relays release in turn releasing the (MR) re-

31

layse The (R-3) switch in normal, the (ILF) connector is sdvanced one step
and the (B=l) switch is advanced to vosition 1, in a manner similar te
that described aboves

CLASS SELXCTOR

Each time the {E-3) switch advances to position 2, 5, or 8, the cire
cuit is closed through the winding of the {CL) stepping magnet and cam

- {A=3) to ground on cam (Y~l) in position 5, energizing the magnet. When

the (B~l) switch leaves position 5, the (CL) magnet releases, stepping
the brush assembly of the selector switch to the next terminal, extin-
gulshing the preyious lamp and lighting the successive lamps 1, 2 oxr 3
etco under control of the (LAMP) keye The lighted lamp indicated which
district selector is being testedo As the class switch bush assembly
steps frem terminel to terminal, lamps 1 to 20 will light indicating the
progress of the tests Thua the class selector follows the movement of
the line finder connectors W¥hen the brush assembly of the class selec~
tor switch reaches terminal 22, the holding circuit through the operated
class relay and (N) relay is opened; releasing the relays. The {R-3)
switch is returned to normal with the (Bwl) switch in position 1 %o 17,
and the (DB) or (DB«l) and class relays normsale.
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COIN CLAS3

Vhen testing coin districts, w. (CC) relay operates in position 5
of the Rl switch and advances the RJ switch to position 8o The tests
are made as described in previous paragraphs, two revolutions of the Rl
switch being made for a complete test. Ground is supplied thru the wind-
ing of the (CN) reley in position 11 to permit the sender to operate and
in position 17 to check the coin current from the sendere The (CN) re-
lay operates on the coin current, and releases when coin current is disw
connected, and it operates the (WD), (WDl), (WD2) and (WDS) relays in
the ususl manner¢ When the (WDS) relay is used its operation opens the
circuit of the (CN) relay to permit the sender to advances The (R) and
{(MX) relays are ineffective except in positions 3 and 12 of RS switch so
that if message register battery is supplied from the coin district it
will not affect the test circuit,

STEP GROUP CONNECTOR SWITCH

In order to test the district selector associated with another line
finder connector switch, it is necessary to step the brush assembly of
the group comnector one terminal., When the line finder connector just
1sed, leaves terminal 21, the {RMG) relsy releases and the (E-1) switch
is advanced to position l. The (PX) relay operated, advarc ¢s the (R-l)
switch te positiom 3, The group selector is advanced, esnother line finder
selector being seised and advanced, the class relays are set and another
test 18 started as destribed in parsgraphs 7 to 10 inclusive.

STEP MASTER CONNECTOR SWITCH

After the district selector circuits associated with & terminal of
the master connector switch have been tested, the brush assembly of the
group connector switch being released, steps off terminal 21, and the
associated (RTS) relay releases, in turn releasing the (FX) relays. The
{FP4) and (RTS) relays, released, advance the Rl switch from position 4
to position 1, The switch is advanced to position 2 by a contact of
the (ST) keyo With ™AC" wiring the (PM) relay, released, prevents ener-
&lzing the R2 switch as the Rl switch advances thru positions 8, 9, and
10, The (PM) relay released, operates the (SM) and (STP-2) relaya in
position 2 of the {R-l) switch, The (SM) relay operated, operates ths
(MA) and (MB) magnetss When the (MA) and (XB) magneta‘opcrate, the' .
(STP) relay operateso The operation of the {STP) relay advances the
(R~1) switch to position 3, and in s0 doing, relesses the (MB) and {M4)
magnets, moving the brush assemblies of the master switch to the nexti
terminale From this point on, the test proceeds in the same manner as
with the group comnector associated with the first terminal. -
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CORCLUSION OF A ROUTIRE TEST

As explained above the (EC) relay operates when the (BRel) ewitch enters
position 7 at the beginning of a routine test;, when all the district se-
lector circuits have been tested by this circuit, the master connector
switch steps from terminal 21 to normsal, operating the (EC-~1) and (SM)
relays. The (EC~l) relay operated, operates the (SLFT} relay, lights
the (EC) lamp and opens the operating circuits of the (MB) and (MA) step-
Ping magnetse The (SLFT) relay locks through cam (¥~l), advancing the
(B~1) switch to position 1 with "E™ wiring, or to position 2 when "K"
wiring is used, and operates {DB) and (DB-l}), and (TR} relayso The opers-
tion of the (DB) relays remove ground from cams (F) and {G), preventing
the relays under control of these cams from operating. The (DB}, (DB-l),
-(TR) and (SLFT) relays release as the switch advances from position 17.
The (B~=1) switch is advanced to position 1 by the (RTS) relays normale.
With "E" wiring the (FR) relay operated prevents the (B~l) switch froa
edvancing out of position 1. If another cycle of test is not desired,
the (BNK) key i3 operated and the (ST) key released. The operation of
the (RN] key releases all cperated relays locikked through the breek cone
tacts of the (RN) key» The (EC) relay released, releases the {Si) and
(ECwl) relays, in turn the (FR) relay, restoring the circuit to normal,

RETURN TO NORMAL (RN) KEY

When it is desired to restore the test circuit to normal frem any
position, the (BN) key is operated. The (EN) key, operated, (a) re-
leases the (TA) relay, if operated, returning the time measure switch
to normal, (b) releases the class relays, (c) opens the circuit to the
(GOK) relays, (d) operates the (DB) relay znd in turn the (DB~l) and
(TR) relays which function as described above, (e) advances the (B-l)
switch to position 1 and (f) resets the master, group and line finder
selectorso The (DB), (DB«l) and (TR) relays release as the (B~l) leaves
position 17, With the (B~1)} switch in position 1, and the (DB) and class
relays normal, the (R=3) switch is advanced to the next normal position.
¥ith the (R~l) switch in position 1, the (SM) relay (if the master switches
are off normal) operates in series with the (STP-l) relay through the (MON)
relay operatedo, The (SM) amd (STP-1) relays operated, the master selector
magnets operate allowing the (STP) relay to operate. The (STP) relay opers
,ated operates the (BRN) relaye The operation of the (EN) relay releases the
selector magnets sllowing the brush assemdbly to step one terminal., whem
the magnets release they shortwcircuit the (STP) relay, releasing the (Ri)
relays The (BN) relay released, permits the (SM), (STP=1l) and (STP) rew
lays and the selactor magnets to function stepping the brush assembly one
more stepo This magnet continmes t0 operste and release stepping the
master selectors to mormal at which time the (MON) relay releases. The
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(MON) relay, normal, transfers the circuit from the (SM) relay %o an (SG)
relay where the circuit functions as has just been described stepping any
off normal group selector to normal. ‘vhen the group selectors are all
normal the operated {G~1-ON) (RTS) and (LF) relays releasees With the
(LF) relays normal, the (LF) selector that is off normal will be return-
ed to normal.

SPARE TERMINAL ON MASTER AND GROUP SWITCH

ivhen the master switch steps to a spare terminal, the (R-l) switch
being in position 3, the (SPT) relay operates., 7The {SPT) relay operated,
opena the lead for advancing the (R-l) switch until all spare terminsals
have been passed and operates the (3Pi=l) relasy, as soon as the (STP) re-
lay operates as described aboveo The {SPT-l) relay opens the ground lead

‘60 the master magnet, allowing the master magnet to relemse and step the

brushes to the next terminal, :is the magnets release the (STF) relay re~
leases {n turn releasing the (SPT=l) relayo. 7he cycle is repeated until
a working terminal is found. when the group selector steps te a spare
terminal the (B=l) switch has advanced to position 4 and the selector is
stepped to the next working terminal as just described, for the maaster
selectore

TIME MEASURE FEATURE FIlGe 1

48 stated 1n paragraph 5, the eperation of the (ST) key operates,
the {TA) relay which locks to ground on cem (N-1l). Should trouble develop
either in the test circuit or in the district circuit under test or should
sufficient time not be left after the return of the district circuit to
permit the completion of a test, the time alarmm circuit operates, ligat~
ing the lamps and eperating the (ALM) register, Ground through the inter-
rupter, and the {STP) arc operates the (TA) magnet. When the interrupter
contacts break, the (TA) megnet releases stepping the brush assembly of
the (M) switch to the next terminel. This cycle iz repeated until the
brushes rest on terminal 16, If this occurs before the (B~1l) switch has
passed position 18 on its second or third revolution through the make con-
tact of the (TA)} relay, operates the (ALM) register and lights the laape
The brushes remain on terminal 16 until the operation of the (TA) keya
The operation of the key releases the (TA) relay which steps the (M)

- switch to normal.

SEPARATE BUSY TIME ALARM AND TROUBLE ALARM FIGo 2

When figure 2 is specified, the operation of the (3u; &Lsy opei.tes
the (BY) relay, which locks over lead (B)o The operation of the (BY)
relay connects the (200~R) selector magnet to ground through the interrupters
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As the interrunter contacts make and break the salector marnet follows,
sterping the brush assembly of the (BY) switch. When the (AL) brush en-
counters termminal 10 or 20, the circult is closed from ground on the (BY)
relay to the (BY] lamp which lights, indicatine that a busy district se-
lector circuit has been encountered. The e¢ircuit remains in this posi-
tion until the operation of the (TA) key, which when using "%" wiring
operates the (HA) relay. The (HA) relay locks through cam (N-1) and re-
leases the (BY) relay, the latter relay stepping the brush assembly of
the (BY) switch to normal. Should trouble develop in the test circuit or
be encountered in the district circuit under test, it is advisable to de-
crease the time before the alarm is operated. The operation of the {IDL)
relay as described above operates, the (TBL) relay which locks to cam
(F-1). The (TBL) relay operated, comnects the Iinterrupter 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 macrnet, moves the brush assembly of the (TBL) switch to terminal 3
or 4 or as determined by the wiring used. %hem the brush assembly of the
switch has stepped to the third or fourth temminal, the (TBL) lamp lichts
and -the (TBL) register operates. The circuit remains in this position
until the operation of the (TA) key which when "K" wiring is used opens
alarm circuit and circuilt 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 whem two test circuits are in
same office. When no trouble is encountered, the circuit is opened
through c¢am (N-1) in position 18 of the (R-1) switch, releasing the (7BL)
relay. The (TBL) relay released steps the selector to the next normal
terminal. Tith "K" wiring the test circuit can be used for a yarticular
circuit test or repeat tests with the (TA) key operated.

COETROL ADVANCE (C A

If trouble develops in the test circuit or in the district selector
circuit under test after position 5 of the test switch, the time zlam
1ichts as described under "Timing Features®. If after the (TA) key is
operated, the circuit does not continue to function, the (CA) key is
operated. The operation of the (CA) key operates the (DB) relay, advances
the (R-1) switch to position 1@ opens the circuit for advancing the (R-1)
switch out of position 1 and opens the circuit for operating (LF) magnet.
The (DB) relay operated, liphts the (BLF) lamp and operates the (DB-1),
and (TR) relays. The (DB-1) relay, operated, releases the (FR) relay.
The (TR) relay, operated, opens the (T), (R) amd (3) leads releasing the
district and start circuit. The (R-1) switch remains in position 18 un-
til the relsase of the (CA) key. :hen the (CA) key is released the
routine testine proceeds in the usual mammer.
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TWO _GROUP SWIWCTORS OFF NORMAL

Should two grouyp switches step off normal or ret off normal at the same
time bvattery through the 600 ohms resistance in parallel associated with
each group connector, operates the (GON) relay. The (GON) relzy does not
operate ir. series with one 600 ohm resistance. The (GON} relay oparated,
lights the (40N) lamp, and operates the (fON«~l) relay. The (GON-1) relay
operated, (a) locks (b) advances the (R-1) switch to position 1, {¢) pre~
vents the switch from advancing out of position 1, (d) releases the (GON)
relay and lichts the (GOW) lamp. To continue the test, the (RN} key is
operated, restoring the apraratus to normal.

FAIST CHARGE TESTS MESS ONE-PARTY

The district circuit is tested for a no charce call by operating the
(PCY) key. The circuit functions the same as described for charged calls
with the following exceptions. When the (R-1) switch enters position 14
of the second revolution the (0) relay operates in turn operating the
(BB) and (BB-1) rslays through the (¥CH) key operated. The (BB-~1l) relay
operated holds the (R~1) switch in position 14 longer than for a charged

- call under control of the (V) and (Z) relays. The (0) relay operated

operates the (I) relay. The (1) relay, operated, operates the (W) relay
under control of the (A) interrupter. When the interrupter contacts

break, the (Z) relay operates., The next closure of the interrupter re-
leases the (W) relay in turn orerating the (RO) relay. When the in-~
tarrupter contacts break the (Z) relay releasss. The next closure and
break of the interrupter operates the (W¥) and (%) relays. The (SO} re-

lay now operates under control of the (B) interrupter. #ith the (I), (RO},
and (SO) relays operates the SL relay when (R) wirine 1s used the (R«l)
switch is advanced to position 15, when interrupter contacts are closed.

The (SO} relay operated advances the switch to position 16, and eround on
cam (Y-1l) advances it to position 17. During the time the (R-1l) switch is
held in positior 14, the (BB) relay operated, overates the (DR) relay, holds
the (CS) relay overated and connects battery through 1000 ohms resistance to
(R-3) lead. The (DR) relay operated transfers the (T-3) lead from direct:
ground to interrupted ground thus testing the (CS) relay in the district.
The (C3) relay in the district follows the pulses of the interrupter (if it
is properly adjusted) amd the time interval is not sufficient to charre the
call. The (DR) relay, operated, also transfers the (MZ) lead from the (R)
relay to the (MX) relay. %hen the (R-1) switch leaves position 15 the (T)
and (R) leads are ovrened relesasing the district circuit. ™hen the district
circuit returns to normal ground is removed from the (DB) lead releasing
the (MR) relay. The (NR) relay released, advances the (R-~1) switeh to
vosition 18, The (0} relay releases as the switch advances from position
17, in turn relecasing the (BR), (3B-1), and (2) and (W) relays, if operated.
Should the (CS) relay in the district fail to release, the call will be
charged and eomsequently the district will stop in the messaze resister
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position and repister the call. Under such conditions the (MX) relay oper-
ates in position 17 over the (MZ) lead. The (MX) relay, operated, operates
the (FCH) relay. When battery is removed fram the (MZ) lead due to the
district advancing the (MX) relay, releases allowing the (FCH-1l] relay to
operate and look in series with the (FCH) relay. The (FCH) relays operated,
open the circuit for advancing the (R~1) switch from position 17, light the
(FCH) lamr and operate the (TR) and (DB-1) relays. The (DB-1) relay re-
leases the (FR), and (DR) relays. The (TR) opens the (T), (R) and (S) leads
releasing the associated line. The test switch remsains in position 17 as a
trouble conditione.

FALSE_GROUED T'O-PARTY

Durine the third revolution with the (FCH) key operated, a test is made
to determine whether the two-marty districts recognize a false ground on
the tip side and prevent the distriet charging a call on either register.
The test switch arrives. in position 11 and the (PT) relay 1is connected to
the tip which causes the district selector to function a 2nd party charge.
The district is held for a sufficient time to set up & charge condition and
when the test switch arrives in position 17, the district circuit under
test will be in position 16 and the (PP) reslay is again overated over the
tip which should cause the (T} relay in the district circuit to operate and
block the district. The test and district circuits are held until the (Fg)
amd (FG~1) relays operate. The (INT) relay operates in position 14 of the
third revolution of the (R-1) switch under control of the (0) relay. These

‘relays are held operated until the switch leaves position 17. When the

(PP) relay operates in position 17, the (F3) and (FG-~1) relays operated
under control of the (C) interrupter. The (FC) relay locks under control

of the (INT) relay and the (FG-1) relays locks to cam {H-1l). The (Ff-1)
relay, operated, opens the (T) lead to the (PT) rslay, relsasine it and the
() and (I) relays in the district, and short circuits the (INT) relay, re-
leasing it. The party test switch in the distriect now advances and sends
out register current over the (M-2) lead, operating the (R) relay and moving
the test switeh in the regular manner. When the (INT) relay is orerated, i*

connects the (MX) relay to the (M-2) lead and also closes a circuit from the_

(M%) armature to the (FCH) relay. Should the district not recognize the
false ground and register a call over the (M-2) lead, the (MX] relay oper-
ates. The (MX) relay, operated, operates the (FCH) relays which function
ag described above. In the case that the district under test does not
recognize the false ground on the tip side of the circuit in position 11,
and fails to set the district for charging over the (M-2) lead, and for the
same reason did not recognize 1t for retest, the charsine current is sent
out over the (MZ) lead. ¥ith "L" wiring the (MZ) le=d being open at the
(MR-5} relay, no relay is operated, thus the test switch is stopped in
position 17. ¥ith "L" wiring the (MZ) lead is connected to the (MX1l) re-
lay. The operation of the (MX1l) relay operates the (FCF1l) relay blocking
the test circuit in vosition 17.

-
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COIN DISTRICT (PCH) K@Y OPTRATED

On coin districts the current to the (CS) relay in the district is
interrurted in the same mammer as for the message register distrist, dut
in this case, the (CR) relay is added to operate on making coin return
test and moves the test switch out of position 17 in the usual manner
when the (C3) relay in district has funoctioned properly. The (CN} and
(CB) relays are connected in multiple whem the (FCH) key is operated,
and should the (CS) relay stick, the charge relays in the distrist oper-
ate, causing the sender to send positive coin current which operates the
(CN) relay in turn causing the (FCH) and (FCH-1) relsys to operate. The
(FCH-1) relay operated, performs the sames function as described in above
yaragraph.

TE37 PARTICULAR DISTRICT

To test a particular district, the (F) and (ST) keys ars operated
in the order named. The (ST) key operated advances the (R-1 switch to
position 2. The (¥C) key, operated, (a) opens the regular cir-uits for
advancinn the (R-1) switech out of positions 2, 3, 4 and 5 and for oper-
ating the selestor magnets, (b] vrovides a circuit for operating the se-
lector magnets under control of the dial, (c) operates the (PUL) and
(PLFS) relays. In position 2 the (SM} relay operates and the dial is
operated. The operation of the dial releases and reoperates the (PUL)
relay which in turn operates and releases the master selector magnet thms
stepping the salector around to the desired terminal. The (3TP) key is
now operated operating the (S3) relay, when the (37P) key is released the
(99-1) relay operates and locks in series with the (S3) relay. The (SS-1)
relay operated, advances the (R-1) switch to position 3. Ais the (R-1)
switch leaves position 2 the (33) relays relesse. The (PLFS) relsy oper-
ated closes a circuit for operating the (3G) or (SLF) relays in positions
3, 4 and 5 of the (R-1) switch and also opens the operating circuit for
the (SLFT) relay. The (SG) relay, corresponding to the selected master
selector terminal, operates in position 3. The group selector is stepped
to the desired group by the operation of the dial and (R-1) switch is
advanced to position 4 by the operation of the (STP} key. In positiom 4
the (LP) selector is advanced one step for class setting. The (STPY key
is again operated advancing ths (R-1) switeh to position 5. In position 5,
the (LF) selector is stepped around to the desired district by the oper-—
ation of the dial. At the same time the (CL) selector is steppel around so
that it will keep in step with the particmlar (1LF) selector. The (R~1)
switch is advanced to position 6 by the operation of the (STP) key. Othar-
wise the scircuit functions in the usual mammer as has been described. The
(FC) key 1is returned to nommal otherwise the circuit stops in position 18,
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| 46. EEMMT XEY (REP) FIRaT THOT

When it is desired to repeat the test of a gertain district selector
circuit, one of the repeat keys is operated depending upon which test it
is desired to repsat. The operation of the "RRP" First Test® key, (a)
opens the eircuit through the (R-3) switch, preventing the class circuit
from advancing to next position, (b) opens the circuit through the stepping
magnet of the line finder connector, vreventing stepping to the next ter-
minal, (o) opens the circuit for stepping the class selector, (d) closes

"eircuits for advancing the (R-1) switoch from position 16 and 18, and (e)
opens the circuit through the (CT) relay preventing its reoperation on
the repeat test. Otherwise the circuit functions in the usual mamer
testing the circuit repeatedly as descrided for the first revolution of
the (R-1) switch. With *E" wiring the koy must be operated while (R-3)
switoh is in the first test. With "K" wiring the (REP) key may be oper-
ated at any time as the operation of the (REP) relay in position 7 or
R-1 switch closes the above vaths at the proper time.

47. EEPEAT KEY SRCOND TEST

The operation of the "REP* Second Testw key (8) prevents the stepping
macnet associated with the line finder commector from operating and mov-
ing the brush assembly of this comnector to the next terminal as in the
second revolution of & regular test, (b) closes a cirecuit for advancing
the (R-1) switch from position 18 and (o) prevents the (R-3) switch from
advancing by opening the operating circuit of the (SR-1) relay. Ground
on the (3T7] key advances the switch to position 2 fram which point the
repeat test of the second revolution is performed in s mammer similar to
the regular test in the second revolution. The test cireuit continues
"to repeat the test unt{l the key is relsased. ¥ith "E" wiring the key
rust be operated while. the (R-3) switch is in the 2nd test position.

48. EEPRAT XEY THIRD TEST

The operation of "RWP" Third Test” key, (a) closes a circuit to aa-
vance ths.(R-1) switch from position 18, {b) opens the circuit through
the stepping magnet associated with the line finder connector, prevent-
ing its operation and (¢) prevents the (R-3) switch from beinc advanced
by opening the operating cireuit of the (SR-1) relay. The third revolu-
tion test is repeated in the ususl mammer. When the operated (REP) key
is released the circuit continues making routine tests. With "E» wiring
the kay must be operated during the 3rd test,

49, gTopP AEOEATIQ T3P

The releass of the (ST) key advances the (R-1) switch to normal,
stopping the automatic test of the distriet clircuit and prevents the
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(R-1) switch from advancing out of position 1. If it is desired to re-
store the test circuit to normal after the release of the (37) key, the
(RN) key is operated. '

PAS3 BUSY (PB) XRY

%hen it is desired to pass by all busy districts, the (PB) key is
overated. The test circuit may also be advanced when held by a busy
distriet by the operation of the (PB) key. When the (LF]} selector steps
to terminals connected to a busy district the {DB) relays operate: The
(pB), (DB~1) and (TR).relays operated, lock when the (PB) key is oper-
ated, until the (R-1) switch advances from position 17. With ths (DB)
relays and the (PB) key operated, (&) the (BSY) register operates
registering the numbser of dbusy districts passed, (b} advances ths (R-1)
switch to position 18 ard (c) to position 1€ advances the (LF) selector
one terminal as deseribed 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 bdbe. The (R-1) switch is advanced to position
1 as deseribed above amd the circuit tests another district. Should the
district under test be allotted and made busy by a calling subscriber
between the 1st 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-
scribed adbove. The (DB} relays with the (PB) key operated, performs the
functions as just desorided and also operate the (SR-1) relay which re-
turns (R-3) switch to normal. The (DB-1) relay advances the (R-1) switeh
to position 18. This circuit then functions as has just dbeen descridbed
advancine the {LF) selector to test another district without making the
2nd test in the district.

BLOCK FRATTR®

The (BLK) relsy used in this circuit, associated with terminal 4 of
test, group will put pground on 3rd sleeve terminsl of test group, when
the (BLK) relay operates, it will sdvance the test switch to position €.
The (BLK) relay being blocked to ground through the contact of (TC) re-~
lay will hold, preventing other test circuit from advancing beyond the
dia) tone test position, until this circult makes trunk test, which is
indicated by the 1st 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 advance for brush

selection. Yhen *K" wiring is used, the block feature will be tripped
by the trouble alarm.

FIPING OUT 8% WHER SEL ZYO

If the test circuit is returned to normal at time sender is in se-
lection beyond position, the sender T&R will be connected to & battery
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and ground, as soon as the (FR1l) relay releases which is controlled by the

district reaching noml.

53. RE CORTRO:

Jacks are provided at the district and 1line finder frames, so as to
control the test cireuit from the district and line finder frames. The
(RC) relay is operated dy using a 32-A test set in commection with these
added jacks, and function the test circuit the same as the (CA) key. as
desecribed adove, This remote control feature, will only function with
(REP) keys operated.

When *R¥ ‘wiring and (1C1) relay is used, the test circuit will test
for a reversal of the T&R leads to sender at the time the dial tone is

connected throuech from the sender.

" This test is made by a direct ground om (R) lead through contacts of

(1C1) relay, which prevents the operation of the (1C) Trelay when ground

is connected to "R" lead of sender, however when dattery through (L) re-

lay of semder is connected to the "R" lead ths (IC) relay will operate,

in turn operating the (If1l) which removes this ground.

- ENG. T.L.Be A CEK'D. E.lL.B. APP'D,
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