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This M. of 0. was prepared from issue 26 of T-h01236.
METFOD OF OPFRAT ICN
AUTOMATIC ROUTINE TEST CIRCUIT
For the Test of Incommg oelector Cireuits 3 nigzit v»zth Line Switches and
Line Finders - Panel Machine Swisching System.
DEVELOPYENT N

1. PURPOSE OF CIRCUIT

EEN

1.1 "‘l*zs circuit 'is de515ned to autometically test two and three-
wire incomins selector circuits whick have compensating resistances
" ih the sender rather than in tke incominz selector circuit and is
also designed to opercte with elther panel line finder or line
swn:ch district cu'cunus. :

2. _f WORKING LIMITS

2.1 T’his clrciiit” is used when the voltaze limit .of the btattery is
from 24 to 25 voltd and from 48.5 't0: 50 volts,

OPERAT ION

3« PRINCIPALL r’UUC" IONS

The princ1pa1 functlono of this 1:1rcu it are as follows;- |

3.l To make a partlcular bm:.h and f*rouo select jon and trun hunt-

ing for a particular set of terminals and then returning the incom-

-ring elsvator and - oequence swit ch to normal upon the successful con-
»clusicm of a test. T

Y
)

.
: - 3.2 This circul., is. arra,naed to 36160\; a parc icalur group of Iincom-

' ing seldctor circuyits vhen-desired and a test may be made on any
one of the desired groups.

>

343 The circuit is arranged to dist inguish between selector circuits
“ that are idle, temminals that are spare and terminals connected to
L 1ncornin°* selector circuits that are wmsy in regular tratfice

4. CONNECTING CIRCUITS

4.1 ~'This cireuit makes use:of district selsctor circuics, the.
elevators only of vwhich are used. The secuenee switch of the
district does not move out of position l. The circuit tests
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incoming selcctor circuits which are used with either line finder
or line switch type of district circuits.

DESCRIPTION OF OPERATION

5.

6.

PRELIMINARY FUNCTIONS

An automatic test is started upon 111 ineoming sslecetor. clrcults s
with the oper<+ion of the (ST) key. The (ST) key operated, closes a
circuit from ground through the V cam of all the comectors) if all con-.
nectors are normal) to the (ST) relay which omerates, the (ST) relay
operated, energizes the DA magnet from ground through the FC. and TV
keys normal, N terminal and brush 1 of the D-4 switch contacts ¢f the
(TRA) relay (when used) to. the 200-M seléctor.. Ground is also connected
through the operated (ST) relay and cam J to the winding of the (T) re-
lay, but the (T) relay Goes not operate on account of ground being con-
nected to the other side of the winding through brush 1 of tHe D-A
switchs The encrgized selector magnet opens its operating circuit and
releases, stepping the brush assenbly of the D-A switch to terminal 1.
If this terminal is wired for an incoming test, ground is removed from
one side of the (T) relay, causing it to operate. The selector magnet
Goes not operate im series with the (T) relsy on account of the high re-
sistance of the relay. When a terminal of a (D) switch is ‘not wired for
a test, ground is connected to that terminal on arc 1, causing the asso-
ciated 200-M selector magnet to cnergize and move the brush assembly to
the next termiral. . he operation of the (T) relay closes a cirzuit
operating the (CCL; relay, which locks. The operation of the (<ON) re=
lay operates the (RN) relay, vhich advances the B-14 switch t¢ position
2 from ground on the (RN-1) relay through the (EC) and (ST) Keys brush
6 and terminal 1 of the D-A switch, cross commection of the terminal
strip 6, cam W of the last connector switch- in the equipment of the cir-
cuit, cam B on connector smmtch R-1A to battery through the erA magnet.

NOTE:- VWhen more than one connector is reguired to test all the in-
coming seluctor ci- .uits in an exchange, each succeeding connector
carmot be moved ow. of normal until the preceding comnector used has -
been restored to its normal position. For instance, if it is assumed
that the second connector shown on the schemctic is the last of a
series of commector units, commector il can only be movsd out of posi-
tion 1 or 10, after the last conmnector is restored to position 1 or 10.
The circuit for restoring the last commector or an 1y connector preceding
the one ‘required for the test, is from ground on the (RN-1) relay
through the relay, (EC) key, normal, (ST) key operated, brush é and
some terminal of a D switch unit, cross connection of the associated
terminal strip 6, lower immer and upper outer contacts of cam W of the

TCI Library www.telephonecollectors.info



(26 Pages) Page #3..

Issue 3 - 3T-B01236.

August 2, 1923, (*)

Replacing all previous issues. (*)

R

last connector unlt used, lowor 1nner~contact of the cam G of thc con=
nector, tc battery through the R magnet of the _connector advancing the:
connector unit to position 1 or 10. If .one. of the .connegtor units
does not return to normal, the circuit.ceasss- to functlon and operates
the alarm.as nbrelnaftgr descrlbed.' SR .

USY ZEST OF LINE SLITCH‘DISTRICT SbLmCTO

As the sequence swmtch of the connector #1 1s advancmo fron position

1 to position 2, a2 circuit is c¢losed through the contacts of cam 4, .
winding of the (PG) relay, contacts of cam U, to battery operating the

(PG) relay in parallel with the R magnet. Theioperation of the (PG) re-
lay connccts ground to -the (ID-1) reloy, operating-the relay. The (TD-1)
relay is slow to release, and with the R-lA svdi tch .in position 2, locks
from ground on (RN-1)} relay normel. With the R-1A"switch in position 2,
the operating circuit for the (PG) relay is opened, relessing:.the relay .
and closing a circuit from ground through +he 18-BJ resistance, winding

of the (SLO) relay, contadts of cam W-2, ¢.:G), (TD-1) and (T) reldys

to battery, operating the (SLO) relay. ~ 7.2 operation of ‘the '(SLO) relay
conngcts batterysto the 800 ohm winding df the (TLS) relay‘whlch operates.
The (SLO) relay is slow release 40 insure the omeration of ‘the (TLS relay
before the (SLO) relay is relsascd by the' switch adVaaclng to position

2. The operation of the (TLS) rtlay comnects ground on ‘the (ST) key
operated to the R-2 magnet, advancing the R-2 switch to position 2 ar
lights the busy district (BD) lamp. With the R-1A end R-2 S”ltCheS,lm
Position 2, the district selector circuit-assigned for test purposes-ic
tested by the automatic test circuit to find whether it is idle or busye

If the district selector circuit is engeged in regular trafflc, the . ; ..
(7J=1) and (TK-1) leads must be kept closed. to prevent the' disCFarge of

the district nrlor-to the comyletlon of the rcoular ‘service call. When

the¢ B-1A switch is in a normal position, the closure between the (TJ-1).:
and (TK-1l)-leads is through thé outer contacts of cam P. As the R-1A
switch is passing through positions 1-3/4, ‘the closure botween the (TJ-1)
and (TK-1) leads is through the lower contects: of cam O-14, outer

contacts ¢f cam (R-2) and lower contacts of cam N-lL. With the R-1A ond
R-2 switches in position 2, the closure between the (TK-1) =2nd (TJ-1) leads
is' through the meke contact of the (TLS) pelay ond broak cemtaoets of the
(TLF) relay. ‘As long as the district seléctor circuit is busy, th- (TLS)
relay is held operated from ground supplied over the (TK—l) lead, un N-lA
and 1200 ohm Wlnﬂlnv of the (TLS]) relny, contzets cf cams K ond W.yn P~2,
(PG) relay normal’(TD-1) relay operated to battbry through the make contact
of the (T) relays 1If the district sc¢lector remnins busy for on undue length
0f timec, the time alarm circuit functicns as hereinafter described vhen it
may be advanced to the next district by the operation of the (MPB) key.
When the district selector circuit becomes idle, or if idle when tested,
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ground is removed from the (TK-1) lead, releasing the (TLS) relay, pro-
vided the district elevator has returned to normal. If the district ele-
vator has not returned to normal, the (TLS) relay is’ held operated through
its 800 oim winding from battery on the make contact of the ( ) relay
under control of the (BOS) relay. -When'the district elevator returns to
normal the (BOS) reslay operates from battery on the make contact of the
(?) relay to ground on the Y commutator in the district selector circuit.
The (BOS) relay operated, releases the (TLS) relay. .This feature -is to
prevent the seizure of a local office selector circuit during the un-
guarded period on a local office .selector circuit when it is released by
the district. The release of the (TLS) relay closes a circuit from ground
at the operated (ST).key.through its contact, cam.C, to the R-2 magnet,
advancing the switch to position 3, and also closes a circuit from ground
throus . cam ¥, . (TLS) and (TLF) relays normal, cam O-1A, over the (TJ-1)
lead! causing the nartlcular district circuit to test busy to all other
huntluu Line w1tchbs. '

8, SETTING DISTRICT CONTROL SMI”CH

With the R-2 switch in p051t10n 3, & c1rcu1t is closed from ground
through contacts of cam E, to battery und.. control of the (ST) key,
- througl: the break contact and winding of the 200-1 selector magnet,
and 44~A resistance operating the magnets The operation of the magnet
opens its operating circuit causing it to release and step the brush
assembly of the (DC) switch to terminal 1 or other odd numbered- terminal,
dependlng ups the cross connectlon of termlnal strip 5. :

9. BUSY TEST OF LINE FINDER DISTRICT SELECTOR

When'testing‘a line finder type of dlstrict selector for a busy con-
dition, the (SLO) and (TLS) relays operate ¢-ictly as.described in
par. 7. ,If the line finder district is idlc ground will be disconnected,
from the (TH-1) lead and with the-R - 2 switch in position 1, a circuit
is closed from ground through the winding of the (TLF-1) relay, contacts
of cam Y-1, over lead (TH-1) to battery through a winding of a relay
in the line finder circuit, operating the (TLF-1) relay. The (TLF-1) -
relay operated, closes a circuit through the inner winding of the {TLF) .
relay which operates and locks through its outer winding under. control
of the (TIS) relay to ground on the (ST) key. As the R-2 switch enters
position 2, the (TLF-1) relay is shunted by ground through the lower
contacts of cam E, releasing the relay. In position 2, the (TL8) relay

he1¢ operated, - from battery, (T) and {(TL-1) relays operated (¥G)
relay normal, cam K-2, 1200 ohm Wlndlng and make contact of the (T1S)
relay, cam N-1A 300 ohm resistance to ground on a relay in the district
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over the (TX-1) lead, providing the district selector is busy. The

(MB) relay of the cistrict is held operated from ground on cam E, over
the (TH-1) leads. Vhen the district becomes idle or if idle when test-
ed, the (E) relay in the district circuit reles:ss, opening the cir-
cuit through the 1200 ohm winding of the (TLS) relay, but the (TIS)
relay does not relecase as it is held on a circuit from ground, its 800
ohm winding (BOS) relay normal, cam K-2 (PG) relay normal, (TD-1) and
(T) relays operated to battery. When the district selector rcaches its
normal position, ground from the Y commutator is connscted to the (TY-1)
lead, cam G-14 winding of the (BOS) relay, (PG) relay normel, (TD-1)

and (T relays operated to battery, operating the (BOS) relay. The (BOS)
relay operated, releases the (TLS) relay. The {TLS) relay released,
releases the (TIF) relay and advances the switch to position 3. Ground
is conneoted to the line finder district selector holding it busy over
the same circuit as described for the Line Switch District Sclector
(Paragraph 7). With the scheme of cross connection shown on the drawing
and with the brush assembly of the D-A svi tch resting on terminal 1,
groups O to 8 inclusive in the first frame are tested. The 200-L selec-
tor continues to step until the winding of the selector magnet is short-
circuited by ground over one of the leads connected to arc 2 of the

IC switch. As determined by the cross commection of the D-A switch and
terminal strip 5, the 200-1 selector magnet is shunted when its brush
assembly rests on terminal 3. This circuit is from ground through the
break contact of the (PC) key, brus* © and terminal 1 of the D-A4 switch,

cross comnection of terminal strip i, over lead 9 .to terminal 3 and brush
2 of the (DC) switch, contacts of cz- O, to battery through the 44-A

resistance. The position of the (DC; sw1tch determines the number of
overflow terminals the district elevator rmust pass by before it is re=-
stored to normal, With the setting just made, the district elevator
returns to normal when the clevator brushes have stepped to the ninth
set of overflow terminalss Also with the R-2 switch in position 3, the
(RS-2) relay operates from ground on cam G-2. The operation of the
(Rs-2) relay closes a circuit operating the [TI) relay and advances the
R-2 switch to position 4. The {TI) relay operated in turn operates the
(TI-1) relay, from ground on the (EC) relay. The {TI) and (TI-1) relays
operated, perform no useful function at this time.

DISTRICT BRUSH SELEGTION

The district brush selection is determined wy the cross connection
of terminal strip 3. With the schere uscd in ‘he schuwmatic and with
the D=A switch resting on terminal 1, the O brush on the first dis-
trict elevator is selected. In position 4 of the R-2 switch, a circuit
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N

1s closed from ground through cam H-2 armd cam [0-1A, advancing the R-14 -
switch to position 3. In position 3 of the R-1A svi tch, connector i1l

is connected through the cuttings of its cams to. the district elevator

and circuit is closed from ground on the contact of the (0') relay,

- over lead (T0-1), to battery through the (UP) magnet .in the district

selector circuit. - As the district elevator moves up under. control of
the (UP) magnet, the ‘circuit through the (POS) relay is opened at the
district Y commutator, releasing the relay ani ground is connected
through the ‘A commutator brush and segment, over lead (TA-1), cam N-2,
brush 3 and terminal 1 of the D-A switch, the O relay operating the
relay. The operation of ‘the (0} relay comnects its winding in series
with the winding of the (0'.) relay, but this relay docs mot.operate .
on account of being shunted at this tin: by ground. - When the brush

on the district elevator makes .contact with an insulated segment on the
A commutator bar, ground is removed from one side of the (0') counting

" relay, allowing it to operate. The (0') relay operated advances the

R=2 . F1tch to position 5 and discomnects ground from the (TU-1) lead,
stoppi..; the upward movement of the cdistrict selector. . When the R-2

-~

switch advances out of position~4—1/@ the operating circuits for the

(0"} and (O) relays are -opencd at cam U, releasing relays. - As the.

R-2 switch advances out of position 4, the (TU-1) lead is opened at

the upper inner contact of cam D, sreventing the (UP) magnet in the
district selector circuit from operating to ground on the break contact
of the (0') relay. In position 5.of the R-2.switch, the district se-
lector trip magnet .is energized from ground on cam F-2 through cam

-1-14, over the (TM-1) lead, and the R-2 switch is advanced to position

6 from ground, (0') relay, normal, cam Q, {RS-2): relay operated, and
cam D-'.?,. . . E [ ) . K

LY

DISTRICT GROUP SEIEGTION L

In position 6,  the district (UP) magnet is re-energized, ground.on
the (0') relay normal, cam q, (RS-2) relay operated, cam D-2, cam J-14,
over the (TU-1) lead, to. battsry through the (UP) magnet moving the
selector upward for group selection. 4s the district elevator moves:
upward under control of the (UP) magnet, ground is connected to the

. (TB-1) lead through cam L-14, cam M-Z, -(PC) key normal, brush 4 and

terminal 1 of the DA switch, cross comnnection of. terminal strip 4,

lead 0, to the {0) relay operating the relay. The (0) relay operated,
connects its winding in series with the winding of the (0') relay, which -
operates when the B brush of the district elevator makes contact with

an 'insulated segment of the-commtator. The (0') relay operated; (a)
opens the circult through’ the. (UP) magnet in the district selector cir=-
cuit, stopping the upward moveément of the elevator, and (b} advances the

LN f
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R-2 switch to position 7, As the switch advances out of position 6-1/4,

' the holding circuit for the (O} and (0') relays is opened at cam U,

relecasing the relays.

ANCOMING BUSY TEST

When the R-2 switch advances out of position 6, the (RS-2) and (T)
relays release. The release of the (RS-2) rslay opens the holding
circuit of the (TI) relay through its 1000 ohm winding. When the incom-
ing selector circuit is busy, the (TI) relay is now held operated from
battery through its 800 ohm winding and make contact over the (TS-1)
lead to ground on the sleeve terminal of the busy incoming selector
circuits The (BI) lamp also lights to ground over the (TS-1) lead.

If the incoming circuit is idle, or becomes idle, the holding circuit
for the (TI) relay is opened upon the release of the (RS-2) relay, re-
leasing the relay. Also the (BI) i-mp is extinguished. The rclease of
the {TI} relay opens the holding ¢ircuit of the (TI-1) relay to ground
on the armature of the (ZC) relay, but the (TI-1) relay is still held
operated through its msake contact to ground on cam G-2. The release of
(T1) relay operates the (TR) relay from ground on (Z¢' relay normal,
brush 5 and terminal & of the DC switeh, (TI) relay nurmal, (TI~1)}

relay operated, the (MPB) key normal, to the (TR) relay. The operation
of the (TR) relay connects to the 'sst ecircuit, advances the R-3 switch
to position 2 and (if fige 2 is us.d) disconmnects the busy alarm circuit
and connects the trouble alarm circuit which starts to count time as
hereinafter describeds The incoming circuit is held busy to ¢*her hunt-
ing district selectors by ground on cam E-2, (TI) and (REP) r«luys nor-
mal and lower contacts of cam D-14, over the (T78-1) lead.

INCOMING BRUSH SELECTICN

In position 2 of the R-3 switch, the brush which is designated to
test the incoming multiple for a final selector circuit is selected.
The (STP) relay operates from battery through a winding of the line
relay in the incoming circuit, over the TT-1 lead, (TR} relay operated,
(CA) relay normal, cam T-3 winding of the (STP-1) relay, cam S, (BO')
relay normal, winding of the (STP) relay, brush 2 and terminal 1 of
the D~A switch, cross connection of terminal strip 2, over lead 3,
two 18-AF resistances, cam B=-3, make contact of the- (TR) relay, over
the (TR-1) lead to ground on the ring of the incoming circuit. The
rolarized (STP-1) relay does not operate at this time,
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15,

As the incoming clevator moves upward, intermittent ground is con~-
nected through the A commutator brush and segment  in the incoming cir-
cuit over the (TT-1) lead, successively short-circuiting the (STP) re-
lay, thus releasing and permitting its reoperation util the proper
brush has been selected. For test purposes, brush 4 snd group 3 have

"been assigned requiring five:and four pulses, resneectively, to satisfy

the test circuit. With the R-3 switch in position 2, a circuit is
closed from ground on tam.G-3, (STP) r-olay operated, cam F, outer con-
tacts of cam E, break contact of ths (4') counting relay, winding of the
(4) counting relay, cam.J, to -battery on cam I, operating the (4) count-
ing relay. The operation of the (4) counting relay connects its winding
in series with the (4') counting relay, which operates when the A

' commut. vor’ brush of the incoming selector makes contact with a grounded

segment of the A commutator. When this occurs, the {(sTP) relay releases,
removing ground- from one side of, the (4'). countlng relay, allowing it to
operate and lock through the make contact of (4) counting relay to
ground, - The operation of the (4') counting relay transfers the pulsing
circuit to the ((3) counting relay through the make contact of the (4')

.relay and break contact of the (3') counting relay, causing the (3)

cointing relay to operate. Upon the next nulse transmitted by the A
commutator brush and segment, the (3') counting relay operates and locks

“to ground through the make contact of the (8) cowting relay. In similar

memner, . the . other ++#0 sets of counting relays operate and lock. Upon
receipt of .the fifin and last pulse from the A commutator in the incoming
circuit, both the (FO') and (BO') relays operate and lock to ground in
parallel with each other and in series with the (S0} relay through the
make contact of the (SC) relsy. The operation of the (BO! ) relay opens
the fundamental circuit, releasing the line relay in the incoming cir-
cuit. The operation of the (FO') relay closes a circuit, advencing the
R-3 switch to position 3. 4As the switch advances .out of position 2-1/4,

. all the counting relays and the (FO') and (BO') relays relcases The

release of the (FO') telay advances the switch to position 4.

INCOMING GROUP_SELLCTION

In position 4 of the R-3 switch, group 3 is selected in a manner
similar to brush selccflon. a circuit being closed from ground cam F,
through the (STP) relay operated, to the winding of the (u counting
relay, operating the relay. When the first pulse is transmitted by
the B commutat:s brush and segment in the incoming selector circuit
over the (TT-1) lead, the (3') counting relay operates and transfers
the pulsing circuit to the winding of the (2) counting relaye Vith
each successive impulse, pair of counting re¢lays operate and lock,
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until after the third pulse, the circuit is closed through the make con~
tact of the (1') counting relay, lower contacts of cam X, winding of the
(80) counting relay, to battery through cam I. Upon receipt of the
fourth pulse, the (BO') and (FO') relays operate. The operation of the
(BO') relay opens the fundamental circuit, releasing the line relay of
the incoming circuit. The operatio. of the (FO'} relay advances the A
R~3 switch to position 5.  As the srjtch advances out of position 4—1/4,
all the counting relays and the (FO'} and (BO') relays relcase. The re-
lease of the (FO') relay advances the switeh to position 6.

SELECTION BEYOND

The incdming selector goes trunk hunting while the test circuit
waits in position 6 of the R-3 switch. When a final trunk has been. se-
lested, the test circuit makes final brush selection in a manner similar
to incoming brush selection, selecting final brush (4). Upon the opera~
tion and release of the (FO') relay, the circuit advances to position 8,
In position 8, final tens selection is made in a manner similar to in~
coming group selection.- Tens group 9 is selected requiring the use of
all the counting relays. Upon the -operation and relcase of the (FO')
relay, the B-3 switch advances to position 10 for final units selection.
Final units selection is made in a manner similar to the other selections
selecting the set of terminals which requires the use of three sets of
counting relays. The equivalent number selected is 9992. The operation
and release of the (FO') relay advances the R-3 switch to position 12
In position 12, 48 volt battery is comnected to the ring through a wind-
ing of the line relay in the incoming circuit over the TR-1 lead, contacts
of cam N-14, (TR) relay, cam R, two 18-iF resistances, lead 3, Cross
comection of terminal strip 2, terminal 1 and brush 2 of the D-A swi tch,
winding of the (STP) relay, break contact of the (BO') relgy, contacts
of cam S, winding of the (STP-1) relay, comtacts of cam T, (QA) relay,
(TR) relay, cam F-14 over the (T77-1) lead, to ground in the ircoming se-
lector circuit, operating both the (STP) relay and the polarized (ST?—I)
relays The operation of the (STP) and (STP-1) relays closes . circuit
from ground cam F, make contact of the (STP) relay, cam M, make cogtact
of the (STP-1) relay, cam O, to battery on cam I, through the winding of
the (SC) relay, which operates. The operation of the (S0) relay conncots
its winding in series with the windings of the (FOo*) and (BO') ?elays
in parallel, through the make contact of the (SO) relay, operating the
(FO') and (BO') relays. The operation of the (BO') relay opens the
fundamental circuit, releasing the (STP) and (3TP~1) relays. The oper-
ation of the (FO') relay advances the R-3 switch o position 13
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When the switch advances out of position 12-1/4, the operating circuit
of the (0), {BO') amd (FO') relays is opened, releasing the relayse.
The relsase of the (FO') relay advances the switch to p051t10n 14.

TRST FOR. TRINK. cLosUm«:

In p051t10n 14, a clrcuit is cstablished from battcry through one
wandlng of a relay in the incomipg cireuit, over the tip of the in-
coming circuit, (77-1) lead, contacts of cam F-14, (TR) relay, (cal)
relay, cams T and S,.w1nd1ng of the (STP-1) relay, contacts of cam R,
(TR) relay of cam E-1A, over the (TR-1) lead, and ring of ths incoming
gzlector circuit to ground through the other winding of the relay
irt the incoming circuit, operating the (STP-1) relay. The “operation . o
of the (STP-1) relay conmnects ground through cam M, contact of the
(STP-1) relay, cam O to the windings of the {FO') and (BO') relays in
parallel with each other and in series with the winding of the (5¢) relay to

‘batter; un cam I, operating the (FO'), (BO') and (0) relays. The opera~

tlun of the (BO') relay performs, no useful; functions. The operation
of the (FO') relay advances the switch to' position 15. When the switch
advances out of position 14-1/4, the (FO'), (BO') and {C) relays are
reluased. The release of the \FO') relay advances the switch-to posi-

tion 16. The test circuit awaits in positien 16 until the test of

the incoming circuit has been cempleted by the auxiliary test circuit
(not. shown) comnected to the final multiple. When the auxiliary test
circuit is prepared to test upon the supervisory relay in the incoming
circuit, the counting relays in this test clrcult are ready to take
the four 0.X. pulses. '

SUPERVISORY RELAY TEST

As the supervisory relay in the ihcomlh circuit is operated and
released under control of the auxiliary test circuit connectod to the

.. final multiple, a circuit is closed from battery supplied over the

ring of ghe incoming selector, and (TR-1),lead, contacts of cam E-14
-(TR) relay, cams R and S, winding of the. (STP—l) relay, cam T, (ca)
relay, (TR) relay, cam F-1A, (TT-1) lead, tip of the incoming selec—~
tor to ground, operating the (STP-1} relay, The operation of the

"~ (STP-1) relay closes a circuit from ground through cam M, make con-

tact of the (STP-1) relay, cams O and N, the (3') counting relay,
winding of the (3) counting relay to battery on cam I, operating the
(3) counting relay. The operation of the (3) counting relay connects

+its winding in series with the wiiing of the (3') counting relay which

operates upon the release of the '3TP-1} relay due to the release of
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the supervisory relay in the- ineoming selector circuit. With each
operation and release 0f the supervisory relay in the incoming circuit,
a pair of counting relays operate and lock to ground. Upon the fourth
operation of the supervisory relay, the (0O) relay operates, and upon
the release of the supervisory relay, the (FO') and (BO') relays oper-
ate. The operation of the (BO') relay performs -no useful function.

The operation of the (F0!')-relay closes a .nircuit from ground through
its make contact, cam P, (REP). relay, (M=) relay, to battery through
the winding cf the (RS~3) relay, which o;urates. The (RS-3) relay oper-
ated, {a) locks to ground on its armature under control of the.(RS-4)
relay, (b) operatcs the (RS=2) reley from ground on cam G, and (c)
advances the R-2 switch to position 17 from ground on its armature,

cam B-3, to th¢ R-3 magnet. As the switch advances out of position
16-1/4, the counting relays and the (SO0), (BO') and (FO') relays re-
lease, The R-3 switch advances to position 1 from ground through the
make oontact of the (ST) key, cam B, to the R~3 magnet. Ls the R=3
swi tch passes through positions 17 to 18 a circuit is closed from
ground through contacts of cam H, to battery through the winding of the
5-C message register (ST) and 16~AC resistance. The message register
operates and records the mumber of successful tests.

The (RS-2) relay reoperated, reoperates the (T1l) relay through its
1000 ohm winding. The (TI-1l) relay whose holding circuit was opened
by the operation of the (RS+«3) relay is now held operated through the
make contagt of the (TI) relay to ground on the armature of the (ZC)
relay. The function of these relays, as previously described under
"INCOMING BUSY TEST" paragraph 12 is to test the next incoming trunk for
busy conditions. T

ADVANCING DISTRICT SEIECTOR

In order to test the next trunk in the group of incoming circuits,
the district elevator must advance one terminal. The R-3 switch in
position 1 closes a-circuit from.ground through the make contact of
the (RS-3) relay, cam L-3, .contact of the {ES-1) relay, to battéry
through the inner winding of the (RS) relay and the outer winding of
the (RS-1) relay, operating the (RS) relay. The (RS-1) relay does
not receive sufficient current to operate at this time. The operation
of the (RS) relay comects ground through the cam (-2, (RS-2) relay
operated, cam D=2, cam J-14, (TU-1) lead, to battery through the (UP)
magnet in the district circuit, causing the clevator to move upward.
4s the cdistrict elevator moves upward, ground supplied through the
C commutator brush and segment over lead (TC-1), cam X-1A, cam I-2,
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make contact of the (RS) relay to battery through the inner winding
of the (RS-1) relay and outer winding of the (RS) relay, operates the
(RS-1) relay, and holds the (RS) relay operated. When the (UP) mag-
net of the district elevator carries the C brush past the C commuta-
tor segment, ground is removed from the (TC-1) lead, releasing the
(RS) relay. The (RS-1) relay does not release, having locked through
its outer yinding, cam L-3, to ground on the (RS-3) relay. The re~
lease of the (RS) relay operates the (RS-4) relay, which locks to
ground on the (RS-Z) relay. ‘The operation of the {RS-4) rslay opens
the locking circuit i the (RS-3) ‘elay, which releases. The release
of the {RS-3) relay .n turn releases the (RS-4), (RS-2) and (RS-1)
relays. The release of the (RS~2) relay opens the holding circuit
through the 800 ohm winding of the (TI) relay, to test the incoming
circult for a busy condition. The routine test of the second in-
coming trunk in the group proceeds ecxactly like the first trunk in
the group, and upon receipt of three 0.X. pulscs, the district ele-
vator advances to the next trunk in the group., Tiis procedure is re-
peated until the overflow term1nals of the f1rst group are reached

by the district elevator.

1. OVERFIOW PASS BY

. As it is necessary to test the incoming trunks in the remaining
groups of the district frame, the district elevator must pass by
the overflow terminal to the first trunk in the next group. With
the district elevator brushes resting upon the overflow terminals,
ground through the Z commutator segment and brush, over lead {TA-1)
cam N-1A, brush 4 and terminel 3 of the DC switcn, cam P (R-2),
operates the (ZC) rclay. The ovweration of the (ZC) relay conneccts
ground through terminal 3 and brusk 3 of the DG switch to the
winding of the 200-L selector switch encrgizing the magnet which
steps the brush asscmbly of the DC switch to terminsl 4. With the
DC brush assembly on terminal 4, the operating circuit of the (ZC)
relay is opened, releasing the relo 2y, which comnects ground through
cam L, brush 1 and termincl 4 of the DC switch, (MPB) key and (MPB)
relay, to the (RS-Z) relay, which operatcs. The {BRS-3) relay operated,
locks on its own armature and nlso locks through its make contact to
ground on the break contact of the {2C) relay. The operation of
the (RS-3) relay in turn operates the (KS-2) relay and closes a cir-
cuit operating the (BRS) relay. The operation of the (RS) and (RS-2)
‘relays operate the (UP) magnet of the district selector circuit, moving
the district elevator upward to the first terminal of the next group
in the same maznner as the elevator was moved from one terminal to
another terminal in the same group. Upon the operaticn of the (RS-1)
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relay and release of the (BS) relay, a spreviously described, the (RS-4)
relay operates, connecting ground to the winding of the 200-L selector
magnet stepping the brush assembly of the DC switch to terminal 5.

All the trunks in the sscond group are tested in exactly the same
manner as the first trunk in the first group, and when the district
elevator brushes rest upon the overflow terminals of the second group,

""the elevator is moved to the first terminals of the th:ir.. group in the

same manner as just described. At this timg, the DC brush assembly is
resting on terminal 7. This procedure is repeated until all the trunks
in the nine consecutive groups have been tested. The brushes of the dig-
trict elevator are then resting upon the overflow terminals of group 8
and the DC brush assembly is resting on terminals 19.

DISTRICT ELEY ATOR RETURNED TO NORMAL

With the DC switch on terminal 19, the (ZC) relay operates from
ground on the Z commutator segment and advances the DC brushes to
terminal 20. At terminal 20, the (ZC) relay is released, closing a
circult to the B-2 twagnet, which advances the R-2 switch to positiom 8,
In position 8, ground through cams F (R~-2) and cam H-1A is connected
over the (TD-1) lead, to battery through the (DOWN) magnet in the dis-
trict selector .circuit, operating the magnet and restoring the district
elevator to normal. When the district elevator reaches normal, a c¢ir-
cuit is closed from ground through the Y commtator “rush and segment
over the (TK-1) lead, contacts of cam G-lA, cam C-~2 .. the R-2 magnet,
advancing the switch to position 9.

When the sequence switch is passing through positions 8-3/4 to
9, ground through the contacts of the (ST} key, is connected through
cam S-2, to the winding of the 200+M (D-A) selector magnet, operating
and releasing the magnet, stepping the D-A switch to the next ter-
minale With the R-2 switch in position 9, ground from the (ZC)
relay is connected to the R-2 magnet, advancing the R-2 switch to
rosition 10 and ground from cam G, is connected througl terminal
20 and brush & of the DC switch, the 200-L selector magnet advancing
the DC switch to terminal 21, where the circuit through the 200-L
selector magnet is re-cstablished through terminal 21 and brush 3
of the DC switch, restoring the DG switch to normal. With the switch
in position 10, a circuit is closed from ground on cam G and cam C-3
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to the R-3 magnet, providing an addltlonal means of returning the
R-B SW1tch to normal. S

25, ADVANCE OE DI““?ICF q"IIPC

If the terminal upon which the brush assembly of the D~A switch
" prests is wired for 3 test, the- clrcult functions as described for the
first terminal of the D-& switch, until all. the grou%s as determined
" by the cross connection scheme-for this termlnal have’ been tested,
vhereupon the 200-M magnet is again okeratec, moving the brush assem-
bly 6f the D-4 sw1tch to: the next. termlnal.. When a1l the incoming
selector circuits availeble to the flrst district elevator have
been tested; the R-14. sw1tcn advances from posltlon 3 to 051tlon 4,
in which position a second district elevator is tested to determlne
whether it is being used in regular service.

26. QEIBCTION OF _SECOND DIchICD ETEVATOR - R
Assumlnu that the. second dlstrlct elevatorv ust be used when the
brush assembly of. the D-4 sWhtch rests unon termlnal 6, a circuit is
. closed from ground on the. (RN—l) relay, (FC) and (ST) keys, brush 6
* and terminal 6 of . the D-L Slltch, eross uovmectlon of terminal’ strip
6, lead 2, contact of.cam R-14, to .the macnet, adVanclﬂg the R-14
switch to position 4.. AS the switch advances out of p051t10n 3,
the (PD—l) relay releases‘. In p051tlon 4 the second district select-
or circuit is tested in a manner gimilar to the first dlstrlct ‘select-
-or ¢cireuit, for a busy conditian, except thut leads. (1J-2) and
(TX-2) are used instead of {TJ-1) and (TK-1). When the district
selector circuit becomes idle, or if it is idle, the R-1A gwitech ad-
vances te position 5. - .From this roint the test circult functions as
described with the R-14 sw1tch in position 3. Vhen all the groups: of
Jincoming selector clrcuits available to the second dlstrlut elevator
have been tested, the ?—ln sw1tcn advances to position 6 where it tests
a third dlstrlct selector circuit for & busy sondition, using leads
TJ-3 and TK~3, Assumlng that a tnlrd district elevator must be used
"when the bruqh.assemle of/ the Dun ‘switch rests on terminal 12, a
- circuit is closed- from grouna on the {COW)'relay, brush 6 and terminal
. 12 of the D-A sw1tch, termlnal strlp 6, lead 3, cam B-1li to the R-1l4
. magnet, advan01nb the switch to position 6. The switch i's advanced
~to posxtlon 7 and connected to. the third district elevator in the same
manner as it was conneoted ‘to the first dlstrlct elevator.
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SELECTION QF FOURTH DISTRICT ELEVATOR

_ The test of the incoming seleotor trunks in the groups avail=

" able to the third district elevator proceeds in the same.manner as

28.

described for the first district elevator. .If all the incoming
selector circuits have not been tested with the use of three dis-
trict elevators, a fourth or more district elevator must be used,

_thus necessitating the addition of a commector for every ome to.
. three additional district selectors required. -Assuming that the

fourth district elevator is required when the brush assembly of
the D-A switch rests on terminal 13, ground on the (CON!) relay’
through the (EC) and (ST) keys terminal 13 of the D-4 switch, ,
terminal strip 6, lead 4, contacts of cam W~14, and cam C, to-the .
14 magnet, advancing the switch to position 8. The 4 cam carries
the switch to position 10. . In position 10 the same ground on the
(CON) relay, through W, and cam B-1B, advances the R-1B switch to
position 2. Inposition 2 the fourth selestor circuit is-tésted
for a busy condition 6ver leads (TJ-4) and (TK-4). From this point
on, the test circuit functions as:described -for the first district
elevator. : e . - - :

USE OF_SECOND DISTRICT SWITCH -

. If all the incoming selector circuits have mot been tested by
the time the D-A switch completes one revolution, a second switch,
D-B, is required. When the brush assembly of the D-A switch rests
upon terminal 21 a circuit is closed from ground on the (CON) relay,
brush 6 and terminal 21 of ‘the D-A switeh, to the (TRA) relay which
operates. The (TRA) relay operated, (a) locks over lead (BG-2),

. (BRN) and (CON) relays operated, (b)) closes ground through its make

contact, N terminal and brush 1 of the D-B switch, terminal 21 and
brush 1 of the D-A switch, contact of, the. (TRA) relay, to the €00-1
(D-B) selector magnet, stepping the brush assembly of the D-B switch

Yo terminal 1. From this point the automatic test of the incoming
selector cijrcuits associated with this D switch unit is comgleted

in 2 manner similar. to that described for the first D switch unit.
When the brushes of the D-B.switch rest on terminal 21, and there
are further incoming selector circuits to be tested, & third switch
(D-C not shown) is required. This switch is moved off normal in
exactly the same manner as the D-B switch was stepped to terminal 1.
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29. CONCLUSION OF A ROUTINE TEST

After a test has been made upon all the incoming selector .circuits,

ground is connécted from the (RN~1) relay through the (RN) relays,

~(EC) and {ST) keys; brush 6 and terminal 21 of the last D.switch unit
in the equipmefit, to the (EC) lamg, which lights "N' wiring. When
only one district switch is used the above circuit in addition

"passes ‘through the R-14 switch at cam W, if this switch is normal

("™ wiring)., This signal lamp 'indicates that the end of a complete
routine test has been reached, and if another cycle is not desired,
the (RN) kéy is depressed; and the (ST) key released.  The operation
of the {RN) key closes a circuit to the {RN-1) relay which operates
and locks to ground on the (RN) relay, and also through’ terminal 21 and
brush. 5 of the Di switch, to ground on the (PC) key. At this time
the R-3 and R-2 switches are returning to normal as.described in
paragraph 23.  If any D switch is not resting on terminal 21, it is

‘advanced to that terminal by a circuit from ground on cam H-2, switch
normal,. through the ST and RN keys, U keys, terminals and" brush. #1
of the D switch of terminal 21, STP magnet associated therewith to

.battery. The STP-magnet operates and releases until the brush

- assembly rests on términal 21. With the' (ST) key mormal, (al.
the operating circuit for the (ST) and (CON) relays are opéned, but
these relays are locked under control of cam V of the connector
switches, and (b) a circuit is closed from ground through cam T-2,
cam B of the off normal commector switches to battery through their
respective R magmets, restoring the comnector switches to normal,
when the R-2 switch enters position 9 to 10-or 18.to 1. The (EC)

- lamp remains lighted in a circuit traced from battery, (EC) lamp, 21
terminal and 6 brush.of .DB and DA switches, (TRA) relay operated,
(ST) and (EC) keys nermal, (RN) and (RN-1) relays operated, (BN)
key operated to ground. When the R-1 switches return tq-normal,
.the (CON) and (ST) relays release.. When all the D switches are rest-
ing on their 21st terminals, the (RN} key is restored to normzl.
With the (BRN) key normal, :the (RN) and (TRA) relays release. The re-

.. lease of the (TRA) relay .closes a circuit from ground through the
contacts of the (PC) key, brush 5 and terminal 21 of the D-B switch,
break contact of the .(TRi) relay, -to the 200-M (D-B) selector magnet,
stepping the brush assembly of the D-B switch to the next or normal
terminal, and closes a circuit from ground, (AN) key normal, (RN-1)
relay operated, terminal 21 and brush 1 of the D-4 switch, break
contdact of the (TRA) relay, to the 20C-If iD-4) selector switch, step=~
ping the D-A switch to-its normal terminal. - is the D-4 switch advances
from terminal 21, -the holding circuit of the (RN-1) relay is opened,
releasing the (RN-1) relay. This completes a single routine test.
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TEST OF A PARTICULAR INCOMING GROUP

In order to enable the test man to make a test upon a particular
group of incoming.selector circuits, a chart is provided showing

. the groups of incoming trunks avaiisble to 2 brush on a district rrame;

and also it shows what keys to operate in conjunction with the (PC)
key to cause a D switch to step to a terminal which permits the test

- of a particular group of trunks. =

Assume that the growp to be tested is reached by a district select-
or associated with the D-B switch, an. also requires the use of a
third connector. Further assume that the cross commection schems applies
to the D~B switch as well as the D-A switch. If it is desired to test

"~ a single group of trunks appearing in the 8th district frame, the
"following Keys must be deépressed. In the units (U) row, key. 7; in the

second row, the tens (T) key and the TWB key;. in the group number:

" {GN) row, key 7; and in the overflow count (OC) row, key l; after which

the (PG) and (ST} '.wys are depressed. With these keys depressed the
brush assembly of the D-B switch steps to terminal 18, causing an elevator
on the 8th district frame to test the 8th group in the 4th bank of the -
selector. This will necessitate the use of comnestor #3 (not. shown),
which, however, is entirely similar to connector #. For clearasss, the
{T-5) leads of the second connector will be used to represent the (T-8)
leads of the third comnector. After testing the 7th group; the district
elevator returns to normal upon stepping to the overflow terminals.

DISTRICT SELECTION

“ The operation of thé (ST) key closes a circuit, operating the (ST!
relay. The (ST) relay operated, connects ground through its make

- contact, contacts of the (EC), (IWD), (TWC). keys, and (TWB) key, over

lead (CC-1), to the' {TRA) relay, operating the relay. The operation
of the (TRA) relay connects ground through N terminal and brush 1 of the

. D-B switch, over lead (BA-1), (TWB) key, (TWC) and (TWD) keys, N ter-

minal and brush 1 of the D-4 switch, (TRA) relay, the 200-M selector
(D-B) magnet, stepping “he brush assembly of the D-B switch.to terminal
1. With the DB switch on terminal 1, ground through the (PC) key,
contacts of units keys 0 to 6, inclusive, over leads 1 to-7, through
the 1-7 contacts and brush 1 of the D-B switch, lead {BA-1), (TWB) key,
(TWC) and (TWD) keys, normal contact and brush 1 of the D-A switeh,
(TRA) relay, to the 200-Y4 (D-B) magnet, which steps the brush assembly
of the D-B switch to terminal ‘8. The tems (T) key operated, closes a
path permitting the D switch to step by the units terminal associated
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with the operated (U) key and to proceed to the teéms terminal associated
with that key. With the D switch resting on terminal 8, the operating
circuit for-the 200-M (D-B) magnet is from ground through the PC and
T keys, make contact of units key 7, cver lead 8, terminal 8 and brush
1 of. the D-B switch, Tead (BA-1), (TWB) ard (TWC) and_(TWD) keys,
terminal.N and brush 'l of the DA switch, (PRA) relay, to the magnet,
stepping the D-B switch to:terminal 9. Permlnals 9 to 17, 1nc1us1ve,
of the D-B switch are connected over lesds 9 to’ 17, inclusive, to ground
on the make contact of the (PC) key through the associated units keys, :-
~ thereby stepping the brush aSSembly of" the. DB’ switoh to terminal 18.
When the D-B switch steps to’podition 18, the bperating. circuit of. the
- D-B magnet.owveér lead 187is opened at the oontacts ‘of, units.: key 7, »
stopping the movement -of - the D+B’ sztch. The’ removai of ground from
the terminal 18 6f the D~B switeh allows ‘the (1) relay ‘to. operate from
ground on :{ST) relay. 'The DB magnét does mot operate in series with
the-high resistangé of the (T} relay. The (T) ‘relay .operated, in turn
. operates the . (CON) relay. The (CON) relay’ oPerated, ‘operates the (RN
relay- - .

33. ,Dxemﬁrcr COHN&“TOR SEIECTIO ,
i Wzth the D-B sw1tch rest1ng on terminal 18 a clrcult is aleo closed

from ground through' the make contact of the (CON) relay, break con- -
tact of the (EC) key, (ST) key operated, brush 6 and’ ternunal 18 of.
the D-B switch, cross comection of terminal strip 5, over a lead {mnot
shown), and lower outer contact of cam B on the third connestor switch
to battery through the R-1C magnet (not shown) advansing the third
connector to position 4. Having assumed that commector #2 and the T-5
leads were representing connector #3 and the T<8 léads, the circuit
operating the third cornriestor:-maghet may be traced visually .over lead
5 from terminal strip 6, and the lower outer contagt of cam B, to bat-
tery through the R-1B 'magnet.  With the connector in p051t10n 4, the
8th district selector’ assigned for test purposes is tested for a busy
condition. When the district selector circuit becomes idle, or if it
is. idle, the comnector switech moves “to 3oszt10n 5, in which position

fthis clrcuit 1s connected bo the dlstrlct elevatar.“

~

34. DLSTRIFP BRUSH A@DﬁG?OUP QEKL“TIDNS

Sequence sw1tch R-2 advances to yOSltlon 2. and then to position 4 in
the same manner as described: under paragraphs. 8 and 9, In position 4, the
district elevatsér is. moved’ upward for dlstrict brush selection, seleoting
brusgh. 4. Upon ¥edeipt of the fifth pulse transmitted by the A commutator
brush and segment in the district, the R~2 switch advances to position
5, and then to position 6 in the same mammer as described under paragraphs
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8 and 9. In position 6 the district elevator moves upward for

group selection, Intermittent ground is commected over the (TH} lead,
through the contacts of cam L on the comeszor, cam M-2, break con-
tacts of the (GN) keys 9 and 8, make contast of the (GN) key 7, break
contact of counting relay (7'), to battery on cam U through the
winding of counting relay (7}, operating the relay. When ground is

‘removes from the (TB) lead, relay (7') operates and locks. Upon re-

ceipt of the seventh pulse, counting relay (1') operates and locks,

The operation of counting relay {1') transfers the pulsing circuit ta
the {(0) and (0') relays through cam X-3. The circuit for .the eighth
pulse is through the make contact. of. .counting relay (1'}, cam ¥, winding
of the O relay, to battery on cam U, operating the (0} relay. When

the B brush on the district elevator breaks contact with the 8th metal
segment, the (0') relay operates and locks. The operation of the (0') .
relay advances the R-2 switch to position 7, from ground through the
(PC) key and cam B-2. .

SETTING DISTRICT CONTROL SWITCH

When the R-2 switch enters position 3, the DC switch is stepped
according to the (0C) key operated, 4 circuit then is closed from -
ground through cam E-2, break contact and winding of the 200-1, se~.
lector magnet, to battery, successively operating the selgctor magnet
until it is shunted by ground over one of the leads to arc 2 of the’

BG switch. Having operated (0C) key (1), the DC switch steps until

terminal 19 is reached. Ground through the make contact of the (0C)
key 1, over lead.l, terminal 19 and brush 2 of the DC switch, cam

0, to battery through the 44-A resistance, shunts the winding of
the magnet, thereby preventing its operation. ‘Vhen the R-2 switch
advances out of position 6-1/4, ground is removed from both sides of
the stepping magnet. s C

TEST OF TRUNK GROWP

In position 7 the test of the particular group of incoming trunks
proceeds in the regular manner as described under "ROUTINE TEST" until
the district glevator is stepped to the overflow terminal. Ground is
then connected over the (TA) lead, brush 4 and terminal 19 of the NC
switch, cam P, to the (2C) relay, operating the relay. In position 7

‘a circuit is also closed from battery through -cam V, 149-C interrupt-

er, to ground through t“s windings of the key release magnets, releasing
the (U), (GN) and (6C) xeys. .The operation of the -(3C) relay performs
the same function as described in paragraph 21, restoring the district
elevator to normal and advancirg the DC switch to terminal 20. From
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this point, the DC switch and R-2 switch are restored to normal as
described in. paragraph 23. As sequence switch R-2:passes through
positions 8-3/4 to' 9, a circuit is closed from ground on the (&T)
key, through cam S, (TRA) relay, to the 20C-M magnet, advancing the
D-B switch to. terminal 19, The circuit is restored to normal by
opérating the (RN) key and releasing the ST and PC keys. The oper-
ation of the RN key closes a circuit ogperating the (PN-1} relay which
locks. The releasé of the (ST) key closes a circuit from ground
through the break contact of the key,..cam 7-2, and cam B, to battery
thriough the R-1C magnet of the third connector, advancing the switch
to pOSltlon 8, the A cam carrying it to positlon 10. As the R-1C
switeh enters its hormal prositior, the (ST) and (CON) relays releass.
From this point, the circuit is restored to normal as described in
paragraph 29.>' ' -

A7, OVERFIOV WHILQ FINAL HUNTING

Should the incoming selector cireuit, while hunting a fimal trunk,
find all the final selector circuits busy, it will travel to the top
of the group and rest upon the overflow terminals. Since the S terminal
of the overflow terminals is always open, the line relay in the incoming
releases, causing the incoming selector circuit to advance to a. posltlon
where battery is comected through one winding of the line relay to the
ring of the incoming trunk, over the (TR} lead associated with the
district elevator being used, make contact of the (TR) relay, cam R-3,
one or more 18-AF resistances, through the D switch, winding of the
(STP) relay, break contact of the (BO') relay, cam S-3, winding of the
(sTP-1). relay, cam T, (C4) relay, (TR) relay, over the (TT) lead to
ground in the incoming selector circuit, operating the {STP) and {srp-1)
relays. The operation of the (SIP) relay performs no useful tunctior.
The operation of the (STP-1) relay closes a circuit from ground through
cam M, make contact of the (STP-1) relay, cam O to the (OFL) relay, oper-
ating the relay. The (OFL) relay operated, locks to ground on cam M.
The operation of the (OFIL) relay closes a circuit from ground on the
(CA) Xey, to the (FO') and (BO') relays in parallel and in series with
the (SO} relay, to battery on cam I, operating the three relays and also
closes -the tip and ring of the -incoming circuit through its make contact
thereby releasing the (STP) and (STP-1) relzys. The (BO') relay operated,
opens the fundamental circuit through the (STP) arnd (STP-1) relays pre-
venting their re-operation. The operation of the (FO') relay advances
the R-3 switch to position 7. As the swvitch advances from position
6-1/4 the (FO'), (B0O') and (SO) relays release. The release of the (FO')
relay advances the R-3 switch to position 8, where the circuit through
the (BO'), (FO') and (SO) relays i's re-established to ground through the
gontact of the (OFL) relay.. The (FO') relay alternately operates and re-
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leases untll the R-3 switch enters position 12. The (OFL) relay re-
leases after position 11, preventing further operation of the (FO')
relay. The R~3 switch waits in position 12 until the operation of

the time alarm, as hereafter described. The (CA) key is then operated,
which operates the (C4) relay. The (CA) relay operated, locks to
ground on cam M and prevents the incoming from advancing out of nprmal
on a repeat test. The operation of the (CA) key also closes a circuit
from ground through cam C, to the R-3 magnet, advancing the switch to
position 16. In position 16 the (REP) key is operated, operating the
(REP) relay which locks to cam H. The operation of the (CA) key also
closes a circuit from ground to battery on cam I, through the winding
of the (0) relay which operates and comnects. its windings in series,
with the windings of the (BO') and (FO') relays connected in parallel.
When the (CA) key is released, ground is removed from one side of the
(FO') and (BO') relays allowing them. to operate to ground through.the
make contact of the (0) relay. With the operation of the (FO') and
(REP) relays a circuit is closed through cam B-3 to the R-3 magnet,

~ advancing the switch to position 17. In position 17 a circuit is

closed from ground on the (ST) Key, cam B to the R-3 magnet, advancing
the R-3 .switech to normal. Upon the release of the (REP) key, the
(REP) relpy releases, and.permits the test circuit to make a new test
upon the particular incoming trumk circuit as hereinafter described
urder "REPEAT KEY' (Paragraph 41). .

TIMING FEATURED - FIG. 1 .

Whenever the (ST) key is operated, a circuit is closed from ground
through terminal 1 and brush 4 of the (TA) switch, to the (T4} relay,
operating the relsy. The (TA) relay operated, locks through the (T4)
key, cam -3, to ground on the (ST) key. Should trouble.develop in
the test gircuit before. sequence switch R-2 reaches position 7, or
should a district selector be kept busy in regular traffic for a time
sufficiently long to prevent testing an incoming selector circuit com-
pletely before the (TA) switch makes one revolution or should an in-
coming reach the overflow terminals, a circuit is closed operating
a message | register and lighting an alarm-lamp. The ogeration of the
(T4) relay also eloses a circuit from ground through the contacts of

- a 152 type interrupter, (TA) relay, (2} relay (Y wiring used}, to the

(W) relay|and 450 ohm winding of the {2) relay in series, operating
the (W) relay. The (2) relay does not operate at this time. - At the
break of the interrupter contacts, the 190. ohm winding of the {(z)-re~
lay is conmnected in series aiding with.the 450 ohm winding of the {z)
relay through the winding of the (W) relay, operating the (Z) relay
through the make contact of the (W) relay, cam -2, to ground on the
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' (ST) key. At the next make of the interrupter contacts the winding

of the (W) relay and 190 ohm of the (Z) relay are short circuited by
ground, releasing the (W) relay. The (2Z) relay is held operated

from ground through the contacts of the interrupter, (TA) relay,

(Z) relay, to battery through its 450 ohm winding. 4 circuit is now
closed from ground through the interrupter, the (TA) relay, (Z)

relay, terminal 1 and brush 3 of the (TA) switch, to the 200-R

(1) magnet, operating the magnet. At the second break of the in-
terrupter the holding circuit for the (Z) relay and the operating cir-
cuit of the (TA) magnet are opened, releasing the relay and magnet,
stepping the brushes-of the (TA) switch to the next terminal. Ugon
the next, or third make of the interrupter,, thé (W) relay re-operates,
repeating the above.deScribed.cyclé anew, If either the district
elevator or the incoming selector circuit is kept busy on routine
traffic sufficiently long to prevent the comgpletion of the incoming
tests in the time interval as determined by the Teleghone Company.

The (TA) switch advances to terminal 22, With the brush assembly

~of the switch resting on termimnal 22, ground through the make contact

of the (T4) relay, brush 2 and terminal 22 of the (TA) switéh to
battery through the alarm circuit, operates the 5-C alarm message reg-
ister and lights a signal lamp located in the test desk. The swit-h
brushes remain on terminal 22 until the (TA) key is operated. The

‘operation of the (T4) key releases the (TA) relay. The release of the

(T4) relay closes a circuit from ground through terminal 22 and brush
1 of the (TA) switch, to the (M) magnet, stepping the (TA) switch

to normal. The (TA) relay re-operates. With the (TA) switch at nor-
mal, over the same circuit as it initially operated and locks to

the (TA) key, starting another timing interval. Should the test on
an incoming selector circuit be completed before the (TA) switch
completes a revolution, the holding circuit for the (T4) relay is
opened when sequence switch R-3 advances out of position 18, re-
leasing the (TA) relay. The release of the (T4A) relay advances the
(T4) switch to normal by means of a ground on its break contact. through
the contacts of arc 1 of the TA switch, to battery through the break

contact and winding of the (MM) magnet.

TIMING FEATURE - FIGURE 2

In offices where Fig., 2 is used, two ‘time alarm circuits are pro-
vided. These circuits are designated as the "Busy Time Alarm" and the
"Trouble Time Alarm". The busy time alarm functions in the same manner
as the single time alarm described in paragraph 38, except that the
operating circuit is traced through the break contact of the (TR) relay
and the winding of the (BY) relay. When an incoming selector is seized,
the (TR) relay operates, which in turn releases the (BY) relay and
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The {BY) relay released, disconnects the’
pulses from the busy time alarm stepping magnet, disconnects

the (BY) lamp and 5-C message register from the (BY) time alarm switch
and restores the (BY) switch to normal from ground on its break contact.
The {IBL) relay operated, connects the interrupter pulses to the stepping
magnet of the trouble alarm switch,® also dssociates the 5-C message

register and (TEL) lamp with this switch.

trouble the

relay.

If the test circuit engounters
(TA) key is operated, which when operated operates the
The (TBL~1) relay operated, locks to ground on @ cam

of the R-3 switch, releases the (TBL) relay, disconnects the interrupter
and opens the circuit through the (TBL) lamp and 5-C message register.
When the test circuit is restored to normal, or the R-3 switch advanced

"to its normal position the (TBL-1) relay releases.

END OF CYCIE (EC) XEY

When one cycle of routine tests has been completed upon all the in-
coming selector circuits, the (EC) lamp lights as previously described

under "CONCILUSION OF A ROUTINE TESI".

At this time all the sequence

switches are’ normal, the brush assemblies of the D switches are rest-
ing on the last terminal of each unit, zwaiting the operation of the

(BC) key, the (TRA),
key depressed.

tests, the

{CON) and (RW) relays are operated and the (ST
If it is desired to start another cycle of routine

(FC) ey is operated momentarily. The Operation of the (EC)

key opens the circuit through the (EC) lamp, extinguishing it, opening

the holding

circuit through the (TRA) relay which releases. The (TRA)

relay released, closes a circuit from ground through break contacts

and windings of the DA, DB magnets to battery,

to normal.
winding of
keys, resto

advancing the ™ switches
The operation of the (EC) key also connects battery to the

fhe key release magnet associated with the second row of
ring any operated key in the row to normal.

When the DA -

switch is restored to normal, a circuit is closed from ground th*sugh
the make contact of the (ST} relay, normal contact and brush 1 ot

the D~A swi
to terminal
selectors p

CONTROL _ADVS

tch to the 200-M (D-A) selector magnet stepping the switch

l. From this point another automatic test of all incomlng

roceeds as descrlbed under "ROUPIN“ TEST,

LNCE (CAL KEY

If trout
incoming se

ble develops in either the test circuit itself, or in the

lector circult under test [see also under "Overflow While

Final Huating”), the time alarm lamp will light as described under

WPIMING FEA%

[URE" (paragraph 38). If after the (TA) key is operated,

the test circuit does not continvs its functions, the (C4) key is oper-

ated.

The gperation of the (CA) key elcdes a circuit from ground
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through its make contacts (a) to the (CA) relay which locks to ground
on cam M, (b) to cam C and R-3 magnet, advancing the switch to posi-
tion 16, (c) to the (S0} relay and contacts of cam T, operating the
(S0) relay, which 1lbcks through its make contast' in series with.

the windings of' the (FO') and (BO'} relays in parallel. The operation
of the (CA) relay opens the {T) lead to the incoming selector circuit
under test. The R-3 switch remaing in position 16 until the (CA) key
is released. The release of the (CA) key removes ground from one
side of the (F"*) and (BO') relays, allowing them to operate. The
operation of the {BO'} relay performs no useful function at this time.
The operation of the (FO') relay advances the R-3 switch to position
17, as described unger "NVERFICW WHIIE FINAL HUNTING". The switch
is advanced to position 1 by ground on the contacts of the (ST) key,-
through cam B to the R-3 magnet. In position 1, the test upon the
office selector circuit starts anew, providing ‘there is no trouble

in the test circuit itself.

42. REPEAT (REP) KEY

When it is‘desired to repeat the test upen a certuin incoming
selector cireuit, the (REP) key is operated, (See also under "OVERFIOW
WHIIE FINAL HUNTING") paragraph 37. The operation of the (REP) key
closes a“circuit operating the (REP) relay, which locks  throvgh the
contact of the key as long as the key is operated to ground on cam M-
on R-3, if the (REP) key is momentarily operated to make a single
Tepeat test.  When the (REP) key is operated to repeat a test upon’
an-unsuccessfully tested incoming, the cirguit:functions as de~ .
scribed below. The (CA) key is ope}ated“as‘described‘under the prev-
ious paragraph operating the (S0} relay which in turn operates the
(FO') relay wheén the key is released. The (CA} relay and (FO') relay
advance the R-3 switch to position 17. In position 17 the switeh is
advarsed to position 1 by ground on the (ST) key. The operation of
the fO') relay does not:operate the (RS-3) relay as described under
paragraph 18, due to the operating circuit of the (RS-3) relay being
opened at the contacts of the (RFP ) reidy. In positions 17 and 18
a ¢ireuit is closed through the 1000 onm winding of the (TI) relay,
cam P~-3 to ground through the malke contast of the (REP) relay, ‘
operating the (II) relay. If the incoming selec¢tor has not been
seized in the meantime by a second district selector, the operation
of the (TI) relay performs no useful function. If, however, the in-
coming selector circuit has been seized by a district sclector, the
(T1) relay i's held operated through its 800 ohm wirdirg to ground on
the (IS) lead. When the incoming selector circuit becomes idle, the
(PI) relay reledses, the operating circuit through the 1000 ohm
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winding of the relay being opened at cam P when sequence switch R-3 ad-
vances to position 1, and performs its usual functions as described

in paragraph 20. In position 1l the second test upon the incoming se-
lector circuit proceeds in exactly the same mammer as the first test

upon the circuit. This test is repeated until the release of the (REP)

key which releases the (REP} relay, allowing the operation of the
(RS-3) relay at the conclu51on of the test. From this point, the test
circuit functions and steps thé dlstrlct ‘elevator to the next set of

1ncoming selector c1rcu1t termlnals.

AUTOMATIC PASS-BY ( 2 EKBY

The operation of the (4PB) key causes the automatic test cireuwit
to pass by all busy terminals and stop the district elevator upon the
first idle incoming selector terminals. The operation of the (APB)
key removes the short circuit from around the winding of the (PB}:
relay allowing it to operate in series with the 800 ohm winding of the
(TI) relay if the incoming selector circuit to be tested is busy.
The operation of the (PB) relay closes a circuit from ground through
the contacts of the (RS-4) relay,’ (PB) relay, (MP3) relay, to the {RS-3)
relay, operating the (RS-3) rélay. The (RS-3) relay operated, operates
the (RS-2) relay.  The (RS-2} relay is madé slow release to prevent
the premature release of the (TI} relay:'in case the momentum of the

-distriet elevator carries it momentarily beyond ‘the last terminal of

a2 series of busy terminals. The premature release of the (TI) relay would
cause the test circuit to seize a busy trunk. The (RS-3) relay in

turn operates the (RS) relay. From this point, the (AS-1) and (RS-4)
relays operate and advance ths district’ elevator to the next terminal

in exactly the same manner as described in paragraphs 18 and 19. Should
this incoming selector circuit also be busy, the (PB) relay re-operates,
repeating the just de<:ribed operations of the ("RS"') relays, until an
idle incoming selector circuit is found. Should the district elevator
step to a set of overflow terminals with the (4PB) key operated, the

(PI) and (PB) relays releasé, and the (ZC)'relay advances the (1C) switch
to an even numbered terminal, from whitch point it advances to the next

odd numbered terminal by the release of the (ZC) relay and the operation
of the (RS~4) relay as described in paragrapgh 21. If the first trunk in
the next group is busy, the (TI) and (PB) relays operate, performing the
same functions as described above. When the terminals of an idle selector
circuit are found, the automatic test proceeds in the usual way, until

the next busy terminal is found, which causes the (PB) relay to operate,
unless mearwhile the (APB) key is restored to normal.
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MANUATL PASS BUSY-(MPB) KEY

Cen

y

When it is desired to move the dl,ufict elevatof from the ter-
minals of a busy.incoming selector circuit to the mext set Qf incom-
ing selector terminals which may .or may not be. buay, the (MPB). key is

the winding of the (PB) relay allowing it to 0perate in series with
the (TI) relay to ground over the .(IS) lead. The operation -of the

(PB) relay comnects ground to the (R°-5) relay which operates, in turn
operating the (RS-2) relay to ground on 'eam G+ . The (R€-2) relay oper—.
ated, holds the (TI) relay operated through 1ts 1, 000 ohm winding and

. .connests ground to the. (MPB) relay, operating the (MPB) wrelay.. The

€

(MPB) relay operated, locks through its outer winding to the (MPB) key. | ‘Ngﬂgg
The operation of the (RS-3) relay causes the district. elevator to

move upward to-the next terminal ag described under paragraph 20. © The

operation of 'the (MPB) relay prevents the re-operation of the (RS-3) w
relay_should'the terminals test busy and re-operate the (PB) relay. :

- When the’ (MPB). key is.released, the automatiz test proceeds if the in-

‘coming selector circuit is idle, or the test circuit waits -until the
incoming selector circuit becomes idlé. The release of the (NPB)

key releases the (MPB) relay.  If it is-desired to step” by the second
busy incoming selector ‘circuit, the (MPB) Key is re-dperated, causing
the circuit to function as just described and step-the district elevat-
or to the next set of terminals,  Should the bperation of the (MPB) key
step the district elevator from the last terminals of the growp to: the
overflow terminals, the (ZC) relay operatesy stepping the (DC) switch
to the next even numbered terminal. The (ZC).relay operated,.looks to
ground on the (RS-4) relay. Upon the releasé of -the (R8-4) relay, the

{z2C) relay relesses. Ugon the release of the key, the.(MPB) relay re-
-leases, allowing the (RS-3) relay ‘Yo operate Trom ground- on the (ZT)
‘relay. From this point, the ‘circuit functions as described under:

. paragraph 21, advancing the d1str1ct elevator to the first termindl of =2
*  the next group.  When the overflow terminal: happens to be the last of )
the series ‘of groaps to be tested. the district elevator is-returned to 4
normal in the samé manner as described under parakraph 23. The test “
“+  'then proceeds an another dlstrlct elevator which is tised’ to continue i
v -the automatic test. - ' : SR BT P "
Sarc e S e R . . .
5
ENG. A.F.H, CHE'D. BY: J.I. ' APPROVED, H.L.MOYNES,
11/2/23. , EeR.Co
. FoG,Ha
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{SLO-1) relay is slow to release 5o insure the operaticn of the (TS

Equiyment Engineeﬁigg Branch, Hawthorne.

" Western Ttectric Company, Inc., . (1 pege) Page #1.

This Appendix was prepared from issue (2) of T-501236.

HETHOD OF OPERATION

L~
© Automatic Reutine Test Circuit - For the Test of Incuaning Selector Circuits -

Three-Digit With Line Switches and Lime Finders - Psnel Machine Switching
System.

Change Paragravh 7 lines 10 to 14 to read:

"of the (SLO-1) relay, contacts of cam W~2, (PG), (TD-1) and (T} rcleys %o
battery, operating the (SLO-1)} relay. The operation of the (SLO-1) relay cou-
nects battery tc the 800 chm winding of the {TLS) r=iay which coperates. The

} reiay be-
fore the (SLO-1) relay is rslecsed by the switch advancing to position 2%.

Change Paragraph ¢

1 2 to read:
"the (SLO-1) and

e
TLS) roclays cperate exactly as described i varagraph 7".

ENG’."-JJBQ CHK:'D.--GE:H- A_PP‘D.—'— E. R. C"‘OT{E
7=2~24 J.1.
.FP
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