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METHOD oF 2&219!
Routine Teat of Subscriders District Selectors, Line Finder Type - Automatic
Routine Selector Test Frame - Panel Machine Switching System.

~  DEVEIQPMENT
1 PURPOSE OF CIRQUIT

lel T™his cirouit is used to automatioslly test sudbscriber digtrioct
sslector circuits which are used in connection with paunel line
finders. This circult 1s arranged to test either one or two-party
message registers, coin colleot and flat rate type of distriot cir-
cuits,

£, WORKING LDOTE

2.1 When using this circuit, the dattery voltage must be maintained
at 48,8 to 50 volts. for 48 volts battery and at 24 to 256 volts for
24 volt battery.

QPERATION
3. PRINCLPAL FUNCTION®
el This oircuit is used to test each ani every distrioct selector

circuitand consists of making a particular brush and group selesg~-
tion and trunk hunting for a partiounlar set of terminals and of re-
turning the district seleotor to normal upon & successful conclusion
of the teste The circuit maikes use of line finders which are a part
of the squipment of the exchanges. These line finders are in tura
selected by master and group connectors whioh form a part of the

— autormatic test circuit. The principal functions of this circuit are

; to test for;

S.11 Idle or dusy condition of districts

3.12

Proper seleation of terminals by the district,
Operation and release of both supervisory relays.
Proper charging of calls.

Return to normal cf district.
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4, CONNROTING CIRCUITS

4,1 This test circuit will function with subscribers’ district se-
lector oircuits that are used in comnection with panel line finders.
These district selectors may bs of the ons or two-party message
register type or coin coilect and fiat nto tm.

CRIPTION OF OPERATICE
{NOTR) 1TWO AUTOMATIC TEST SETS IR SAME OFFICE

When two automatic district teat oirouits are used in the same office,
the same test line code and the sams group of trunks are used, The (BLK] re-
lay of figure J le used with the test circult which is associated with the
test 1ins on the third set of terminals, and the (BLK) relay of figure 4 1is
used with the test circuit which is associated with the teat line on the
fourth set of terminals. This arrangement will prevent simultansous hunting
by the district or office sslector for the distrioct test line, If the test
circuit associated with test line 3 gets into ths position for priming the
ssnder before the test cirouit associated with test line 4 then the {BiK)
relay of figure 3 operates from a make contact on the (PC) ‘relay. The oper-

‘ation of the (BLX) relay of figure 3 opems the operating peth of the (BIX)

relay of figure 4 preventing the test circuit associated with test line 4
from priming the sonder until the district or office selector rsaches the
test line associated st the third set of terminals and vice versa, The (BIK)
relay of figure 4 operated preventa the (BLX) relay of figure 3 from oper-
ating until the district or office selector resches the test linrne comnected
to the fourth set of terminals. When the sslector reaches the test line teor-
minals the 7C relay opsrstes allowing the (BLX) relay to releass which in
turn sllows the (BLK] relay of the other test cirouit to operate and lock
until ths district selector resaches its test line, .

So STARI THEQTD

The operation of the (ST) key, (a) advances the {(R~1l} switeh to
position 2, (b} operates the (8T) relay and (o) aperates the (Ti) relay
if the tims slarm messure switch is normal., The funstiom of the (TA)
relay is explained under "Time Measure Feature®, In position 2, ground
through (85-1}, (PLSF), (PMG) and (PM) relays normal, cams (1) and (J],
winding of the (STP-2) relay, (STP) brush, {BC) relay normal and (317P)
brush, winding of the (SM) relay, operates both the (5TP-2) and (SM) re-
layso, The (NA) and (MB) magnets operste, in a cirouit from ground on
oam (Q~l) through the contacts of the class relays, (FYR) relay, (CA),
(REP) and (PO] keys, (EC~1} and (SPTel] relays, cam (U}, (SM) relay, wind-
ings of the master msgnets to battery., The primery winding of the (BE)
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relay is short-circuited through the (STP~2) relay operated, cam (U)
and (SM) relay and master magnets contacts to cam (7).

8 MASTER SELECTOR

When the master magnets operate, the shunt is removed from the (STP)
relay, which operates, Ground on cams (L-3) and (K-3) through the
(SLFT) relay, (PC) kxey, (SPT), (STP) snd (DPS) relays normal to cam (B),
advances the (R~l) switch to position S As the switoh leaves position
2, the (8TP-Z), (STP) and (SM) relays and the (MA) and (MB) magunets re-
lease, stepping the dbrush assembly of the master comnector to terminal 1l.
The operation of the (SM} relay also operates the (MON) relay which lights
the (MON) lamp if the (LAMP) key is operated, i1ndicsting that the master
switch is bdeing stepped off-normsl,

'GROUP SELECTOR

in position 3, the (SM) relay releases dbut the {MOX) relay holds
through the (CO0) arc and inner winding of {G-1-~0N) relay which operates.
The {G-1-ON) relay operated, connects battery to the (G-1-0X) lamp and
the (QON) relay. The (GON) relay doss not receive enough current to
operate, The (SG-~1) and (SYP-2) relays operate in position 3, With
the (SG-1) relay operated, the (G-1-i) and the {G-1-B) magnets operate
in parallel to ground on cam {G-l}s The {SG-1) relay operated, short-
e¢ircuits the (STP] relay through the beck contact of the (G~1) magnets.
¥hen the (G-1) magnets operate, the short cirouit is removed and the
(STP) relsy operates, advancing tra switch to position 4.

LINE PINDER SELECTOR

As the switch leaves position 3, the (STP), (STP-2) and (SG-l) re-
lays and the (G-l-A) and the (G-1-B) magnets release, stepping the drush
assenmdl ies of the two group connsctors to terminal 1. With the drush
assembly of the group comnectors on terminal 1, the (LF~l) and (RTS)
relays operate im series with the outer winding of the ((G-1-0N)} relay
through the (CO} dbrush, The (RTS) relay operated, operates the (PM)
relay, The (SLP-1) and {STP-1) relays operate in series through the
(P) brush to ground on the (SS~1) relay normal, Ground on cam (Qe-l)
through the (SLF-l} rslay operated, operates the (LP-1} magnet, When
the (LP-1) magnet contacts break, ths (STP) relay operates, advancing
the (R~1) switoh to position 5: The operation of the (LF-1) relay lights
the assoclated lemp 1f the (LAMP) key is operated indioating that the
first line finder conneotor has besn associated with the group switch
and is off normal, As the switch leaves position 4, the (STP}, (STP-1})
and (SLP-1) relays and the (LF-1) magnet release, The release of the
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(LP-1) magnet steps its brushes to terminsl 1.

8 OF C

The (CL) relay operates in position §, through ecam V, (B) arc and
brush of the class switch, (SR-1) relay, cam {M=3) to ground, The same
ground through the (B) brushes and terminals of the (MB), (G-1-B} and
{1¥=1) oconnectors, over leads 4, B, C or D, contact of the (CL) reiay,
ani winding of ths proper olass relay, winding of the (¥} relay to
battery on the class switch operates the proper class relay and the (K}
relay ia serles, 7The operation of the (X) relay opsns the (RE) lead to
the class selector frame, preventing the class sslector from being re-
turned {0 normal, prematurely. 7The operated class relay looks to ground
on the {RX) Xxey. The class relay operated, cicoses & cireuit from gromnd
through the dreak contact of the (IB) relays, cems (E-1) and (-1}, ad-
vancing the {R~3) switeh to position 2, 8, or &, depending upon whioch
olesss relay is operated. Ths (D?S] relay operates in parallel with the
(R-3) magnet, thus preventing the (R~l} switoh from moving.out of posi~
tion 5 prematursly. When the (R-3} switeh is set, the (DT8) relay re-
leasess As the (R-l) switeh enters position 5 the (SLF-~1) and (STP-1)f
reiays opsrate, With the (SLF-1] relay operated, and the (DTS} relay
normal, the {L¥-1) magnst cperates through the contacts of the particular
class relay operated to ground on the (DB~l] relay. When the selector
contacts dbreak, the (3TP) relay operates, advancing the (R~l) switch to
position 6o In position 2, 5 or 8 of the (R~-3} switch the "first test"
lsmp is lighted if the (LAMP] key is operated. As the {R-~1)} switseh ad-
vances from position &, the (LP-1) magnet relesses, moving the brush
assenbly to terminal 2, Terminals 2 to 21 inclusive and the (PM3) are
are grounded and operste the (PMG] relay. In position 6, the (SLP-1l)},
{STP~1}; (STP) and (CL) relays release.

SPARE LINE PINDER TERMINALS

The spare torminals on the (C) are of the line finder connector are
connacted to lead (I). When the (C) brush makes contact with the spare
terminals, the (SLFT) relay operates and locks to ground onm cam No The
(SLPT) operated, operates the (DB} relay and advances the (R-1l) switeh
tc position 18. The (DB) relay operated, lights the (BLF) lamp snd gper~-
ates the (DB-1) and (TR] relays. The (DB-1} and {TR) relays performs no
useful funotion at this time, In position 18, the (5TP-1l) and (SLF-1)
relays operate 1ia series to ground on cam J and the (SLFP} and (DB} re~
lays releases The (DB) relay released, extinguishes the (BLF) lamp and
releasss the (DB-1) and {TR) relayse, The (DB} relays released, operate
the (LP-1] magmet, thereby moving the line finder selector to the next
terminal and operating the (3TP) relay. The (STP relay, advances the
(R=1) switeh to position l. As the switsh leaves position 18, the (SLP-l},
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(3TP) and (STP-l) relays release, The (ST) key operated advances the
(R-1) switoh to position 2, the (PMG) relay operated, advances it to
position 6 from ground through the contacts of the (8S8-1), (PLPFS) and
(PMG) relays, and cam (B}« The next terminal is them tested for spare,
busy or idle comditions.

BUSY LINE ¥

Vhen the (B) drush of the line finder coanector finds a busy ter-
minsl, ground over lead (B) operates the (B) relay through cam {V), in
position B 1/2 indicating that the line finder is hunting for a line,
When the line finder under test has actually been made dbusy, ground is
connected to the (DIB) lead, operating the (DB) relay as the (R~l) switch
advances to position 6, With either the (B) or (DB) relay operated,
the circuit through the (IIL) relay is opened, preventing its operation
and the advancement of the (R-1) switch from position 6. The operation
of the (DB} relay also opsrates the (DB-l) and (TR) relays and lights
the (BLF) lampo The (TR} relay operated opens the tip, ring and sleeve
leads, preventing objestionable olicks in the subsoriber's receiver, The
{DB~1) relay performs no useful function at this time, The test .ircuit
remains in position 6 until the busy condition is removed from the line
finder or until the time alarm operates.

IDIE LING FINDER

When a line finder oircuit 1is idle, ground is not comnected to the
(B} or (DB) leads and the (B) and (DB) relays remain normals The {IDL)
relay operates to battery on cam (X~l})s The {IDL} relay operated, con-
nects ground to the {DP) lead making the district busy, advances the
(R-1) switoh to position 7, operatss the (ST) register and (CT) relay,
The (CT) relay operated, operates the {CT) register, Ground on the {DB)
relays normal, through cams {G) and {F), (TR) relay, (8) brush of the
master oonnsotor and lead (8) operated the A (ST} relay. Note - (87T),
(TR} and (LF) refer. to the start, trip and line finder cirouits re-
spectively., The A (ST) relay, operated opsrates the B (8T) relay, The
B (8T7) relay, operated, opsrates the (C}, (C~1) and L (ST) and (LC) re~
layso. The (ILC) relay operated disconnect ground from (DB} lead, The
L (S?) relay operated, operates the BA (TR} relay. The L (ST) and (BA)
{TR) relays opsrated connsot battery to the (H) lead, The 3A (TR) and
{C~1} (8T) relays operated, operate the TR (TR]} relsy. The TR (TR)
relay operated, logks through the ¢ (ST} relay operated, and operatea
the (9T-A) (ST} reliay. The (ST-A) {ST) relay operated operates the D
(8T) relay and commects ground to lead (Z) through the O {ST) relay
cperateds With the (LC) relay operated, ground on the {Z) lesd is ocon-
nected to the {LP} lead operating the LF (LF] relay. From this point
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on the trip, start, line finder and district selector sircuits fumo-
tion az for a reguler call hunting the tsest line and an ldle ssndar

and relsasing the trip and start ocirouits. When the (ST-i) {(ST) relay
releases, thes B (S8T) relay operates, The E (S5T) relay operated, re-
leases the O and (0~1) ST relays. The B; D and E {ST) relays are looked
undar contrcl of the A (ST) relay which remains operated until the {(R~1)
advances to position 18 or the (TR} relay cperates, Wher the test line
and an idlse sender ara found bdbattery and ground are comnacted to the
ring and tip leads operating the (P} relay. The (PC) relay operated,
advances the (R-1) switch to position 8, The (EC) relay operates in
position 7 from ground on the {DB) relays normal and locks under control
" of the (BC) and (RY) keys, The (EC)} relsy operated, closes an operating
elrouit for the {(EC~l] relay when the master switch returms to ncrmal,

13, R_NON-37T OF LIRS FINDER

While in position 7, ground 1s comnected to the (Z) lead, operating
the (NLF} relay and the lins finder ralay in the line finder, If the
operation of the line finder relay falils to start the up drive, the
cirouit functiona as follows;~ The first slosure of the interrupter
contacts, operates the {RLF-2) relay. The (NLF-2) reiay opsrated, locks
in series with the (NLF-Z) relay which operates when the interrupter
contacts break, The operatinm of the (NLP-3! relay in turn operates
the (N¥LP-4) relay upon the nsxt clcsure of the interrupter contacts,
The (KRLP-4} relay operated, locks to ground on the (IB) relay, operates
the (TR) and (DB-l) relays and lighta the (XLP?) lamp as an indiocation
that the line finder relay hss falled to start the up~drive, 7The oper-
ation of the (TR) relay opans the tip, ring and siseve terminals from
the start circult, thus holding the tost circult im position 7. The
(DB~1} relsy performs no useful function at this time. Ths ocirouit re-
mains in this position as a troudble condition, If the operation of the
line finder relay starts the up-drive, the (GA) relay in the start oir-
cuit operates and removes ground from the (2} lead, thus removing the
short circuit from the (NLF-1) relay; whioh operates in series with the
(NLF} relay to ground on the (DB} relays., The (NLP-1l] relsy operated,
removes ground from the interrupter contaots, preventing the (NLP-2),
(NLF=3) and (XKLP~4) relay from operating and the test proceeds.

14. T #OR O OF LINE FINDER
In poeition 7, with the (1C] relay operated, when the elevator
reaches the (M) segment, ground is connected to the (B} lead, operating

the (08} relayc The (03) relay operated, in turn operates the (08-2)
relay, which prevents the operation of the (03-3) relay, When the line
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inder relay releases, ground is removed from the (B} lead; removing the
short-gcireuit from ths {031} rslay, which operates, The (0S~l)} relay
sperated, relesses the (0S~2} relay. The release of the (0S-Z) relay is
very slow, sutficient time 18 sllowed for the sender selector to hunt
over 7 terminsls snd ths test eswitch to be moved out of position 7 be-
fore the (05-3) reiay can be operated., Bhould the line finder overstep,
the tip end ring leads will not be connected through to the sender and
the {PO) relay will not be operated, holding the (R-1)} switoh in vosi-
tion 7 and the (0S~-3) relay opsrates, The (PC) relay opersted in a nor-
mal osll releasss the operated (0S) relays. The (0S-3} relay operated,
iigrts the (03) lamp indicating that the line finder has overstepped and
cperates the (TR) and (DB-1) relays, The (TR) rslay opens the tip, ring
and slesve terminals of the start circuit, holding the test cirouit in
positiorn 7 until the operation of the {RN) keyto restore the circuit to
normal, The (DB~1) relay opsrated performs no useful function at this
tims, ’

ROF-OPSRATE OF (F} RELAY IN LINB FINDER

As the {R-~1) switch leaves position 7, the (IDL) relay releases, dbut
the {LC) relay is held until the switch leaves position 7 1/2, During
thie short interval of time, ground through the {(IDL) relay, (DB) amd
{3} reiay= normal, (03) relay, (0S-1j rslay normal and {LC}] relsy oper-
ated is connected to lead (B), With ths (MB) relay in line finder oper-
sted, ground or lead {B) places a bad non-operate condition on the (F)
relay (line findsr sireuit). Should the (F) relay operate a false pulse
wiil bo sent tc the sender.

DIALIFG OF THREE TIGIT CODE

with the {(BR~l) switeh in position 8, ground om the {DB) relays aor-
mal sdvanoes the (R-2Z) switch out of position 1, the (B} cem carrying
it for cne complets revolution, 4is the (R-l) switch is advancing out of
vosition 7, the tlp and ring sides of the group test line are closed
through to the 100 ohm resistance in the pulse circult over lesds (A)
and (B} and ocam (E~&Z) to bhold the sender, Ae the (R-2) switoh rotates,
the {E-Z)} cam sende pulses to the sender until it reaches position
5 1/2, when cam U-2) and lead (M-1) shunts cam (E-2) preventing further
pulses from being sent. When the dial pulse ssguence switch reaches
pesitiou 16 1/2, the {CE-1) relay cpsrates and when in position 1% 1/2,
the {CK) relay operates andi both relaye lock to ground on the (DB) relays
normal through cam {(-1l)., The (0K~l)} relay operated, in turn opens the
susrgizing circuit through the (R-2} magnet, thus preventing the (R=-2)
ev.ich from making & second revolution until the (R-l) switch has advanced
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to position 9. The (CK) relsy operated, advances the (R-1) switeh to
position 9. When the {(R-l} switch leaves position 8, the (CK] and
(CE~1) relays release, advancing the (R-2) switch out of position 1,
The second digit of the thres digit code is sent during the second
revolution of the (R~2) switch cver leads (A} and {B), until shunted
by the (M-2) lead and lead (K)o, As the {R-2) entere position 16 1/2
on the second revolution, the {CR-1} relay reocperates, performing the
ssme function as Just described and the (TX) relay operated, advances
the (Relj switch to position 10, In position 13, the (CK) and ((X-l)
relays release, Also in position 10, the (FR) relay opsrates over the
(DB) lead, and locked to the same ground under control of the (DB-1}
relays The {FR) relay, operated, opens the eircuits for orerating the
{STP) relay and for advancing ths (R-1} switeh from position 1.

DIALING OF T py D SO

When only one or two digits are required tc satisfy the sender asso-

olated with the district selector airouit under test, the first digit

is sent in position 8 in the same manuer 2a the first digit of a three
digit ocode, In position 9, ground on cam {G-1}), using 2" wiring, ad-
vances the (Rel) switch to position 10s The {(R-l] switoch advances to
position 11 by ground through oam (¥-1) using "W wiring. Whea iwe
digits are required to satisfy the sender, they are sent in positions

8 and 9 as described for the three digit oodes In position 10, it 1s
sdvanced dy using "W wiring and ground on cem (P-1),

TESTS FOR LINE

Ae the {R-1) switch advances to position 11, the (18-U] resistance
remains across the tip and ring leads over leads (A) and (B) hoiding
the (L) relay in the sender: The sender makes distriot brush and group
selectionss The first two slesve terminals in the selested group are
grounded, by the operation of the (G3) relay which operates in position
11; so tkhat the third terminals in the group are selscted, These se~-
leoted terminale are connected to cams (R-1l}, (Q~1l) and (P-l}, 7The
transiation of the code used ia suoch that the office selections are
skipped and the fundamental circuit is closed for trunk test operating
the (7C) relay. The {TC) relay operated, operates the (TC-2) relay
which lecks in series with the (TC-1l) relay. When the sender advances
to make talking seleoction the {TC) relay releases allowing the (7C-l}
relay to operate in series with the (TC-2} relay. The (PC~l) relay opei-
ated, grounds the (S) lead making the trunk terminals dusy. When talk-
ing seleation is completed the (TC]} relay reopersates. fThe (TC) and
{TC-1} relays, operated, advanoes the (B-l) awitch to position 12. When
the switch advances from pesition 11, the ground to the (S) lead of the
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test circuit is transfaerred from the make contact of the (TC~1l) relay
to the break ocontact of the (RO) relay, amd the (TC}, (7C~1l), (70C-2)
and (GS) relays release.

o Y (SC) =p* WIRING

With the switch in position 12, the 20 ohm resistance (Y} is bridged
across the tip and ring for soaking the supsrvisory relay in the dis-
tricte When the (F) contacts of the interrupter close, the (SK) relay
operates and locks, Wwhen the (B) contacst of the interrupter makes,
the (8K-1} relay operates and locks, On the next make of the (P} con-
tact, the (R~l) switch advances to position 13, the (A) cam carrying
it to position l4. The (SK)} relays relsase as the (R-1l) switch leaves
position 12, 1In position 14, the (SE) relay operates, and looks to
ground on ocam (M-3): While in positiom 12, the (PSK) relay operates
from ground on ocam (N-1), and battery on the (SR-2) relays The (PSK)
relay, operated, connects battery and ground through the (SK) resistance
to the tip and ring sides of the test line to operate the {CB) relay in
the district circult. The polarized (C3) relay in the district cirguit
operates and advances the distriot to the "talking to operator” position.
When the switch leaves position 12, the (PSK) relay releases and in posi-
tion 14, the {CS) relay operates through the resistance as specified by
the Telephone Couwpsany, through the {PSK) and (BB} relays normsl, over
the ring side of the diatrioct selector ceircult through the master switches,
(TR} relay, cams (M-1] and (0~l1l) contacts of the (REL) relay, (Y] resist-
ance (20 ohms), cams (K-1) and (K-3) to ground, The (CS) relay aperated,
operates the (I) relay over the tip side of the line, The (1) relay
locks through its make contact and opsrates the (RO} relay, when the
{IV) contacts of the interrupter make, The (RQ) relay operated, locks
and opens the slesve cirouit through cam (P) allowing the district to
advance from its "talking to operator® position which releasses the ((C3)
relay in the test cirscuit. The (CS) relay relessed, releases the (I)
relay. The (RO) relay operated and the (I) relay released advances the
(R~1) switch to position 1%, If the district circuit has failed to ad-
vance to the “talking to operator" position, the (C3), (I} and (RO} re-

‘lays fail to operate and blook the (R-1) ewitch in position 14.

TEST OF SUPERVISORY RELAY (DO) "P* WIRING

As the test switch passes from position 14 to 15, the 20 ohm soaking
oircuit is held across the tip and ring sides of the test circuylt, soak-
ing the supervisory relay (DC), With the switch in position 15, the
(SK) and (8K-1) relays reoperate under control of interrupter contacts
(P) and (B}, The operation of the (SK-1]} relay removes the short circuit
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from around the (8}, (U)y (V)s (W) and (X) resistances and the (REL-1)
relay bridging them in series with the (Y) resistance across the tip
and ring sides of the group test line, thereby releasing the supervisory
(DC) relay in the district circuits; The (REL-l) relay operates over
this cirocuit as soon as the distriot releases the line so that 48 volts
is connected through the line relay to the (R) lead and advances the
(R=1) switoh to position 16s The (REL-1l) relay is given special adjust-
ment to take care of an inductive kick from the repeat coil. The (8K),
(SK-~1} and (REL-1l) relays release as ths switch adivances to position
16, With the (R-1) switch in position 16, the (R-2) switch advances

to the next position from ground on cam (HE~l). With the (R-2) switch
in position 3, 6 or 9, ground on cam (Y-l) through cam (G-3) advances
the (R-1) switch to position 17, Ground on the (SR-2) relay normal
advances the (R-1)} switch to position 18, With the (R-3]} switch in posi-
tion 3, the (SR-3]} relay operates through the contacts of the (SR-2)
relay, (SR) snd (MR~3) relays, {(REP} key, cam (P-3) and (8] relays

to ground om oam (I-1}s The operation of the (SR-3) relay advances '

the (R-1l} switch to position 1, and connects grouni to the (SR-2) re-
lay, sausing it to operate and loock in series with the (SR-3) relay

as the (R-l) switoh advanges from position 18,

Notes For { wiring seo paragraph 3D,

21 BAMMR BEYOLUTIQN QP DISTRICT

~ @bould the (08) relay in the distriot fail to release the distriot
segquence switch will rotate until the (C3) relay releases. Under such
a condition ground will be removed from the (I'B) lead in positions 13
1/4 to 1 1/2 of the dletrict switehe The (FR) relays are slow release
relays and are used to cover this ocondition, but they are not slow
enough hence under extreme sonditions the test cirecuit will not test
for a rotating district. Should the (FR) relays hold under this con-
dition, the (R~l) switch will remsain in position 1 until the distriot
stops rotating or it will give a trouble alarm., If the district under
teat is restored to normal, the (FR) relays release, advansing the (R-l)
switeh to position 2 of its secomd revolutions

SECOND TRET OF DISTRICT CIRCUIT - REPEATING COIL IN
22« SECOND REVOLUTION

With the (R-l) switch in position 2 (second revolution) ground on the
(38-1) relay through the contacts of the (PLFS), (PMG)and (DTS) relays
through cam (B} advances the switch to position 6. The switoh functions
in positione 8 to 10 inclusive in the same manner ae desoridbed for the
first revolution of the switch, with the exception that the digit code
sent is such that it will stop the district circuit in a talking position.
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In position 11, the (18-U) resistance is bridged across the tip and

ring holding the sender, and the (TC) relay operates during trunk test
by the sender., The party test is now made dy the district (first party
normal line). When the district is advanced to a talking position the
(TC) relay reoperates and the (DC) relay in the district is operated.
The (43), (7C), (PC-1} and (TC~2) relays function as described in para-
graph 18 to advance the (R-1) switsh to position 12, With the (R-l})
switch in position 12, the (DC) relay in the district is given a soak-
ing ourrent, the (Y} resistance being connested across the tip and ring
of the group test line., Also the (CS) relays im doth the test and dils-
triot oircuits are operated. The (CS) district relay, operatedi, charges
the call, The (CS) relay is held operated and in position 14 operates
the (O) relay. The (SK), (SK~l1) and (SR~2) relays operate, under oon-
trol of the (P} amd (B), contacte of the interrupter, ani advance the
(R=1) switch to position 13, the (A) cam advances 1t to position l4. As
the {R-1) switch enters position 13, ground on cam (Y~l) operates the
(REL) relay whioh locks to ground through cam (F-1), and removes the
shunt around the (X), (W), {(V), (U) and (S) resistances and {REL-1) re-
lay, the (REL-1) relay does not operate, The (DC) relay in the district
circuit releases due to the high resistance connected in series with the
(REL~1) relay but the distriot is not immediately released being held
by the (D) relay in the district, The {0) relay operated in position
14, locks and connects ground t0 the (1) relay which operates when the
interrupter contacts makeo {The opewration of the (0) relay also shunts
the (REL-l) relay or (Z) resistance and the (S), (U), (V), (W) and a
portion of the (X) resistance, allowing the supervisory (DC) relay in the
district to operate over a condition which simulates a short loop. The
interval of time between the release of the (DC) relay in the district
in position 13 of the (R~1} 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 and operates the (RO) relays The
(RO) relay operated locks and operates the {SC) relay, When the (IV)
contact of the interrupter makes, it advances the test switoh to posi-
tion 15, The (SO) relsy operated, advances the (R~l) switch to position
16, With the switoh in position 16, ground on cam {(Y-1l}, advances the
switch to position 17, The tip and ring of the group line is opened as
the switch sadvances from position 16, releasing the (DC} relay in the
district allowing the district to advance to the message register or coin
collect position or return to normal.

PLAT RATE

When testing flat rate aistrict circuit the (PFL) relay operates in
position 5§ of the firgt revoliation of the {R~l) switcho. The (FL) relay
operated sets the (R-S) switch in position 8, The {R~-3) switch is moved
to position 9 when the (R~l} switch 1s 1n position 16 of the lst revolu-
tiono, The circuit functiones as has previously been described up to
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position 17 of the (R-1} switoh (2nd revolution)., 7The (R-1} switch is -
advanced to position 18 by ground on cam (K~3), 4s the (R-l) switch .
leaves position 17, the (RO}s (80), (O)y (REL) and (I) relays release,

ADVANCE TO NEXT DISTRICT
The (SR~-1) relay now {(position 18) operates from ground on cam (I-1).
e (SBR~1l) relay operated, advances the (R-3} switch to position 10

when the (SR}, (SR-l), (SR-2) and (SR=3) reiays release., The (SLP«l)
and (STP-1) relays operate in position 18, The (FL) relay operated (see
paragraphs 23 and 9) advances the (R-S) switch to position 17, With the
(R=8) switch in poeition 17, the (SLF-1) relay operated and the (FfR) re-
lay normal (the district having returned to normal, the (LP-1) magnet
operates, The opsration of the (LP-1) magnet allows the (STP] relay to
operate, which advances the (R-1) switeh to position 1. When the (R~-1)
switoh advances from position 18, the (SLF-l)}, (STP) and (STP~1l) relays
release and the {LF~1) magnet releases stepping the (LF) selesctor to the
next terminals. The circuit is now ready.to test the next distrisct.

G REGISTER ~PAR

The (MR~1) relay operates and locks in position 5 of the (R~l]} switch,
and when the (LF) selector rests on terminal 1. The (MR~1) Trelay oper-
.ated advances the (R-3] ewitch to position 2, The circait functions as
‘described in paragraphs 11 to 22 inclusive advancing ths (R-1]) switch to
position 17 of the 2nd revolutions At this tims the district has advanced
to the registsr position and connects battery to the (MZ! lead (the call
having been charged} which operates the (R) relay, This dattery 1s con-
nected through three (18-AN) resistances in-paralilel im the distriot,
if one or two of these resistances are open the (R) relay will not oper-
ate, 1f these resistances are short-circuited the (BX} relay operates as
well as the (R) relay. The (R) relay operated, operates the (WD-l) re-
lay, in turn operates the (WD)} relayes The (WD} relay operated locks and
the (WD-1) relay releases as soon as the district advances disconnecting
battery from the (MZ) lead, The (R~1l) switch is advanced to positiom 17 _
from ground on the (BX) relay normal through the (WD-1) relay normal amd
(WD) relay, operated., Should the (EX) relay cperate, or should the (R)
relay not operate, the (R~l] ewitch will be held in position 17 as a
trouble condition, When the (R~1) switch leaves position 17, the (RO},
(80), {0}, (REL) and (1} relsys releasse., The oircuit funotions in posi-
tion 18 as descrided in parsgraph 24,

HESBAGE REGISTER IWO-PARTY -

When testing two-party message register district the (MR-2} relay
operates in position 5 of the (R~l) switoh and with the (LF) selector
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resting on terminal 1, The {MR-Z) relay operated locks amnd advances
the (R-3) relay to position 2., When the (SR~2) relay operates as the
(R-1) switch starts on its second revolution, it operates the (MR-3)
relsy. The (HR-3} relay operated, operates the (lR-4) relay insteaa
of the (SR~1) relay as the (R-l) switch advances to position 18 of the
second revolutions The (MR-4) relay, operated, advances the (R-1)
switoh to position 1, in turn opsrating the (MR-5] relay. The (MR-4)
and (MR-5) relays operated lock to cam (M-3). Otherwise the circuit
funstions as desoribed in paragraphs 11 to 22 inclusive and 25,

IBIED REVOLUTION

The (R-1l) switch is required to meke a third revolution and the class
switch does not change positions., If the district circuis has not been
selzed by another line finder when returaing to normal, the ground is
removed from the (DB) lead, releasing tke (FR) relays thus advancing
the (R-1l) switch to position 2. In positions 1 to 16 of the third revo-
lution are passed through in a similar manner to the corresponding poei-
tions in the second revolutfon, the same digit code being sent by the
(R-2) switoh in this revolution as in the previous one, When the test
switch advances to position 11 on its third revolution it waits until
the district makes party test, The distrioct selector circult before
making party test, comnects battsery to the tip side of the group test
line, and operating the (PT) relay to ground on cam (4-3). The (PT) re-
lay operated, opens the circuilt for advanaing the {R-l} switch from posi-
tion 18 and operates and locks the (PT-1)} relay., The {PT-1l) relay oper-
ated, disconnects ground through 1000 chms to the (7) lead to the dis-
trict and connects it to 24 volts dattery through the (GS) relay operated.
¥hen message register current le again connected to the test 1line in posi-
tion 17, the (R} relay operates, in turn operating the (WD-1) and (WD)
relays which sdvange ths switch to position 18, In position 18 of the
third ravolution, the {SR-1l} relay operates and locks, advanoing the
(R=3) switch to pceition 10 or next normal position, As the (R-3) switoh
returns to normal all the (PT} and (SR) relays release in turn relessing
the (MR) relayss The {R~3) switoch is reset, the (LF) conneotor is ad-
vanced one step snd the (R-1) switoh is advanoced to position 1, in a
manner similar to that descrided in paragraph 24,

CLASS SELECTCR

Each time the (R-£} switeh advances to position 2, 5 or 8, the cir-
cuit is closed through the winding of the {(CL) stepping magnet and cam
(A-3) to ground on cam {Y-1l) in position 5, energizing the magnet, When
the (R-l1) switoh leaves position 5, the (CL) magunet releases, stepping
the brush assembly of the selector switch to the next terminal,
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extinguishing the previous lamp and lighting the successive lamps 1, 2
or 3 etco under control of the (LANP) ksye The lighted lamp indicates
which district selector iz being tested.,. 4s the olass switoh brush
assenbly steps from terminal to terminal, lamps 1 to 20 will light in-
dicating the progress of the test, Thus the class selsctor follows

the movement of the line finder conmector and is adble to change 1its
setting when stepped from terminal 21 and when the next line finder
conneoctor is useds When the brush assembly of the class selsator switch
resches terminal 22, the holding circuit through the operated class re-
lay and (N} relay is opened, releasing the relays. The {(R~S) switch is
returned to normal with the (R-1) switoch in position 1 to 17, and the
{DB) or {DB-l) and class relays normal,

STEP GROUP CONNEQTOR 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 connector one terminal. When the line finder connector just
used, leaves terminal 21, the {Mi) relay releases andi the (R~1l) switch
is advanced to position £ whasn the (FR]} relays release, The (PM) relay
operated, advances the (R~l} switoh to position 3. The group selector
is advanced, another line finder selsctor bdeing seized and advanced,
the class relays are set and another test is started as described in
paragrapbe 7 to 10 incluaive, '

TEP TER CONNECTOR SWITCH

After the 400 distriot selector cirouits associated with a terminal
of the master oonneotor switch have been testsd, the brush sssembly
of the group comneoctor switob being released, steps off terminal 21,
and the amsocisted (RTS) relay releases, in turn releasing the (PM)
relays The (PM} relay released, operates the (3M) and (STP~2) relays
in position 2 of the (R-1} switch, The (SM) relay operated, operates
the (MA) and (MB) magnets. When the (MA) and {NB) magnets operate, the
(STP) relay cperates. The operation of the (STP]} relay sdvances the
(R~1) awitch to position 3, and in so doing, releases the (MB) and {MA)
magnets, moving the brush assemblies of the master awiteh to the next
terminals From this point on, ths test procesds in the same manner as
with the group oonnsctor assoclated with  the first terminal.

COXCLUSION OF 4 ROUTINE TEST

As explained in parsgraph i2, the {EC) relay operates when the (R~1l)
switch entsrs position 7 at the beginning of a routine test. When all
the distriot selector circuits have bean tested by this cirsult, the.
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master connsctor switch steps from terminal 21 to normal, operating
the (EC~l) and {SM) relays. The (SC-1) relay operated; opsrates the
(SLPT) and (#R) relays, lights the (EC) iamp and opens the operating
circuite of the {MB) and {Mi] stepping magnets, The (SLFT) relay
locks through canm {K-~l), advancing the {R-l} switoh to position 18

and operates {D3) relay in turn the (D3-1) and (TR) relays. The
operaticn of the (DB) relays removes ground from cames (#) and (G},
preventing the relays under conirol of these cams from operating.gThe
(IB)y {DB-1), TR} and (SLFT) relays release as the switch advances
from position 17. The {R-1]) switch ls advanced to position 1 by the
(RTS) rslays normal. The (FR; relay operatea prevents the (R-1) switch
from advancing out of position 1. If another cycle of test 1s not de-
sired, the (RN) key is operated and the ($T) key releassd, The oper-
ation of the (KN} key releases all operated relays lock through the
break contacts of the {RR} key. The {EC] relay released, releages the

(6M) and {EC~1) relays, in tuwrn the (FR]} relay, restoring the oircuit
to normsl,

BETURN T0 NORMAL (RN) KuY

When it is desired to restore the test clirouit to normal from any
position, the (RN} key is operated; The (RN} key, cperated, (&) re-
lesses the (Ti) relay, if operated, returning the time measure switch
to mormal, (b) releases the class relays, (g} opens the ¢irsuit to the
{GOX) reslays, (d) operates the {DB) relay in turn the (DB-1} and (TR)
relays which function as described ih paragraph 31, (€} advances the
(R=1) switeh to position 1 and (f) resetsg the master, group and line
finder selectors., The (IB), (IB~l1j and (TR) relays release as the {R-1)
leaves position 17. With the (R«l] switoh in position 1, ani the (DB)
and class relays mormal, the (R-3)} switch is advanced to the next nor-
mal position., With the {(R-1) switch in position )1, the (SM) relay (if
the master switches are off normal) operates inm series with the (STP-1)
relay through the (MON) relay operated., The (SM) and (STP~1) relays
operated, the master selector magnets operate allowing the (3TP) relsy
to operate., The (STP] relay oparated operates the (R rslay. The
operation of the (RN} relay releases the seleotor magnets allowing the
brush assembly t0 step one ‘terminal, When the magnets release they
short-cirocuit the (STP) relay, releasing the (RE} relay., - The (RN) re-
lay released, permits the (SM), (STP-1) relays and the selector magnets
to function stepping the brush sssembly one more step, This magnet
continues to operate snd relsase stepping the master selector to nor-
mal at which time the (MOK) relay releases. The (MOK) relay, normal,
transfers the clrouit from the (3i} reley to a (S8G) relay where the cir~-
cult functions as has Jjust been described stepping any off normal group
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selector to normal, When the group selestors are all normal the ¢per-
ated {3-1-0N) (RT3) and (LF) ralays release. With the {LP) relays nor-
mal any (LPF) selector that is off normal will be returned to normal,

SPARE TERMINAL ON MASTER AND GROUP SWITCH

¥hen the master switch steps t0o & spare terminal, the (R-l) switch
being in position 3, the (SPT) relay operates. The (SPT} relay oper-
ated, opens the lead for advancing the (R~1) switch until all spare
terminals have been passed and operates®the (SPT-l) relay, as 300n as
the (STP) relay operates as described in paragraphs 8 and 7, The
(SPT-1} relsay opens the ground lead to the maater magnet, allowing the
master magnat to release and step the drushes to the next terminal,
As the magnets release the {STP) relay releases in turn releasing the
{SPT-1) relay., The cyocle is repeated until a working terminmal is
found. When the group seleator steps to a spars termimal the (R-1)
switch has advanced to position 4 and the seleotor is stepped to the
naxt working terminal as just described for the master selector, '

TIME MEASURE FEATURE

As stated In paragraph 5; the operation of the (37) kay oparates
the {TA) relay whieh locks to ground on cam {N-l]}¢ Should troudble de-
velop either in the test cirouit or in the district cirouit under tsat
or should sufficient time not te left after the return of the listriot
circuit to permit the completion of a test, the time alarm sircuit oper-
ates, lighting the lamps and opersting the (ALM) register, (Cround
through the 152 interrupter, ari the ({STP} aro operates the {Ti] mag~
nst, When the interrupter contacts bdreagk, the (TA) magnet relesases
stepping the brush assembly of the (TH} switch to the next terminal,
Thie oycle is repeated until the drushes rest om terminal 18, If this
accurs before the (R-1) switch has passed position 18 on its second or
thira revolutior through the nmake contaot of the {TA) relay, operates
the {ALM) register and lights the lamp. The brushee remsin on ter-
minal 16 until the operation of the {TA) key: The opsration of the
key releases the (Ti) relay whioh steps the (TM) awitch to normal.

TE BUSY TIME )

When figure 2 is specified, the operatiorn of the (BT) key ujerates
the (BY) relay, which locks over lead (B}, The operatior of the (BY)
relay connscts the (200~R)} seleotor magnet to ground through ths 152
type interruptar, is the interrupter contaots make and break, the se-
lector magnet follows, stepping the drusk assembly of the (BY) switche
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when the {AL brush encounters tsrminal 16, the circuit 1s elosed from
ground on the (BY) relay to the (BY} lamp which lights, indicating that
& busy district seleotor circuit has been smcowntered. The oircuit re-
mains in this position until the eperation of the (TA) key, which oper-
ates the (HA) relay. The (EA) relay locks through cam (N-l) and releases
the (BY) relay, the latter relay stepping the drush assemdly of the {(BY)
switoh to normsl, Should troudble develop in the test sircuit or be en-
gountered in the district oircult uamder test, it is advisable to decrease
the time before the alarm is operated, The operation of the {IDL] relay
as desoribed under paragraph 12, operates the (TBL) relay which locks

to cam {(N-1)s The (TBL) relay operated, connects the 152 type inter-
rupter through the (STP} arc of the (TBL) switch to the (TBL) msagnet,
causing it to opsrats and release in sequency with the interrupter. The
operation and release of the magnet, moves the brush assembly of the
{(TBL) switch to terminal 8 or 4 as determinsd by the wiring used, When
the brush assembly of the switch has stepped to the third or fourth ter-
minal, the (TBL) lamp lights and the (TRPL) register operates, The cir-
ocuit remains in this positior until the operation of the (TA) key whioh
performs the same function as described in the first of the paragraph
34 When no troudble is encountered, the circuit is opened through cam
(N-1) in position 18 of the (R~1l} switch, releasing the (TBL) relay., The
{TBL) relay released steps the selector to the next normal terminsl.

QF CYCLE Y

When the master conneator has stepped from terminal 21 to normal,
the {(SM]) and (EC-l) relays operate in series and funotion as desorided
under paragraph Sl. When the second cycle of routine test is desired,
the (EC) key 1s operated, releasing the (EC) relay which im turn re-
leases the (EC~1) relay and (SM) relaye The (EC-1) relay releases the
(FR) relay, allowing the (Rel) switch to advance to poeition 2, start-
ing the second cyole of routine test,

c (+) ANCE (CA Y

If trouble develops in the test circuit or in the district selector
circuit under test after position 5 of the test spitch, the time alarm
lights as desoribed under “Timing Features", If after the (TA) key 1is
operated, the circuit does not continue to function, the (CA) key is
operated. The operation of the (CA} ksy operates the (DB) relay, ai-
vances the (R~1) switoh to position 18 opens the aircuit for advancing
the (R-l} switch out of position 1 and opene the circuit for operating
(LF) magnet, The (DB) relay operated, lights the (LF) lamp and operates
the (DB-1) and (TR) relays, The (DB-1) relay, operated, relsases the
{FR] relay., The (TR} relay, operated, opens the (?), (R}, and (3) leads
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releasing the district and start circuit. The (R-1l) switch will ad-
vance t0 position 1 if- the trouble ocourred in the first revoliution
and awaits the release of the (CA] key. Otherwise the (R~-l) switgh
remins in position 18 until the release of the (CA) keys. When the
(CA) key is released the routine testing proceeds in the usual manner.

38, PORTABLE KEYS

(32-A Test Set). When trouble ocours before position 6 of a

. first revolution of the test switch, it is due to lack of synohronism
between the (MA) and (MB] master connectors, or the (GA} and (GB] grouwp
conmectors. Trouble of this sort canmot de corrected by the operation
of the (CA} key. The portadle key is inserted in the jack associated
with the connector switch which is out of synchronieme. The operation
of the white button steps the (A) selector, the operation of the red
button steps the (B) sslector, The proper btutton is operated and the
selectors are stepped into phase with one another, The portable key
is then withdrawn from the JSaok assocliated with the cornector switeh
and the test continues in ths usual manner,

3. (9] SELEOT 7?_NOR

Should two group switches step off normal or get off normal at the
sans time, battery through the 600 ohm resistance in parallel associated
with sach group comnector, operates the (G0N} relaye The (GON) relay
does not operate in series with one 600 obhm resistance, The (GON) relay
operated, lights the (OON) lamp, and cperates the (GON-1) relay. The
{QON-1) relay operated, (a) looks, (b) advances the (R-l) switeh to
position 14 (c]) prevents the switch from sdvanoing out of position 1,
(d) releases the (GON) relay and lights the (GON) lamp, To éontinue
the test, the (AN) key 1s coperated, restoring the apparatus tc normal,
I? it is not desired to repeat the routine test up to the point where
trouble was enoguntered, the numdber of the first district cirsuit is
dialed with the (PC) key operated. When the line finder comnector steps
to the proper terminals, the cireuit proceeds to test the district as
descrided under "Partioular Cirocuit”, With the release of the (PC)
k8y, the test continues to functiom and test the remaining district se-
lectors on a routine test dasis, ’

FALSE 8
40, SAGE =P,

The district oircuit is tested for & mo charge call by operating
the (FCH) keye The cirouit funotions the ssme as described for charged
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cslls with the following eéxceptions, When the (R-1)} switsh enters
position 14 of the second revolution tMe (0) relay operates (see para-
graph 22) in turn operating the (BB} and (BB~l) relays through the
(FCH) key operated. The (BB-1l) relay operated holds the (R-l) switech
in position 14 longer than for a charged call under control of the (W)
and {(Z) relayss The (0} relay operated operates the (1) relay. The
{1) relay, operated, operates the (W) relay under control of the (A)
interrupter, When the interrupter contacts break, the {Z) relay opere
ates, The next closure of the interrupter releases the (¥) relay in
turn operating the (RO} relay., When the interrupter contacts dreak the
{Z} relay releases, The next closure and dbreak of the interrupter oper-
ates the (W)} and (2]} relays., The (SO} relay now operates under control
of the (B) interrupter, With the (I), (RO) and (SO} relays operated
the (R~1l) switch 1s advanced to position 15, when interrupter contacts
are closed, The (SO} relay operated advaunces the switch to position 16,
and ground on cam (Y~l) advances it to position 17, During the time
the {R-1) switch is held in position 14, the (B:) relay opsrated, oper-
ates the (DR) relay, holds the {CS) relay operatsd and connects dattery
through 1000 ohme resistance to (R~3) lead. The (DR) relay operated
transfers the (T-3) lead from dirsct ground to interrupted ground thus
testing the (C3) relay in the district, The (CS) relay in the distriot
follows the pulses of the interrupter (if it is properly adjusted) and
the time interval is not sufficient to charge the call., The (IR) re-
lay, operated, also transfers the (MZ} lead from the (R) relay to the
(MX) relayc. When the (R~1)} switch leaves position 15 the (T) and (R)
leads are opened releasing the district cirouit, Wwhen the district cire
cuit returns to normal ground is removed from the (DB} lead releasing
the (IR) relay. The (IR) relay released, advances the (R-1) switoh to
position 18, The (O) relay releases as the switch advances from posi-~
tion 17, in turn releasing the (BB), {(BB~l) and (Z) and (W) relays, if
operated,

FAISE CHARGE

Should the (CS) relay in the distriot fail to release, the call
will be charged and consequently the distriot will stop in the message
register position and register the calls, Under such conditions the
(MX) relay operates in position 17 over the {MZ]) lead, The (¥X) relay,
operated, operates the (FCH) relay. When battery is removed from the
(MZ} lead due to the district advancing the (MX) relay, releases allow-
ing the (FCH-1) relay to operate amd lock in serles with the (FCH) re~
lay. The (FCH) relays operated, open the aircuit for sdvancing the
(R-1} switech from position 17, light the (FCH) lamp and operate the
(TR) and (DB=l) relayso. 7he (DB~1) relay releases the (FR), and (IR)
relays. The (TR) opens the (T), (R), and (S) leads releasing the asso~
ciated line, The test switoh remeins in position 17 as a trouble con-
ditione
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FALSE GROUND TWO-PARTY

During the third revolution (see paragraphs 26 and 27) with the
(PCH) key operated, a test is made to determine whether the two-party
district recognize a false ground on the tip side and prevent the
distriot charging a call on either register, When the test switch
arrives in position 11 and the {PT) relay ies comnected to the tip
whioh causes the district circuit in the district sslector test cir-
cuit to be stepped for charging over the (M-2) lead. The district
1s held for a sufficlent times to set up a charge condition and when
the test switch arrives in position 17, the district cirecuit under
test will bve in position 16 and the (PT) relay 1s again operated
over the tip which should cause the (T) relay in the dlstrict circuilt
to operate, The (T). relay in the district cirocuit would cause the
operatior of the (I) relay, prevezting the party selector from step~
ping until the reiay is releasedi, The test and distriot circuits are
held until the {FG) and (FG-l) relays operate, The (INT) relay oper-
ates in position 14 of the third revolutiom of the (R-~1l) switch under
control of the {0) relay. These relays are held operated until the
switch leaves position 17, Wher the (PT) relay operates in positioh
17, the (#G) and (FG-~1) relays operated under control of the (C) in-
terrupter. 7The (FG) relay locks under control of the (INT) relay and
the (M~1) relay locks tc cam {H-1). 7The (73~-1l) relay, operated,
opens the (™) lesd to the (PT) relay, releasing it and the {(T) and
(XI) relays in the district, and short-circuits the (IRT} relay releas-
ing ite The party test switch in the district now advances and sends
out register ocurrent over the (M-2) lead, operating ths (R) relay and
moving the test switch in the regular manner. When the {(INT)} relay
is operated, it connects the (MX) relay to the (M-~2) lead and also
closes a circuit from the (MX) armsture to the {FGB) relay. Should
the distriot not recognize the false ground and register a call over
the {M~2} lead, the (MX) reiay operates. The (KX) relay, operated,
operates the {¥CH) relays which functiun as desorided inm paragraph 4l.
In the onse that the district under test does not rescognize the false
ground on the tip side of the cirouvit in position 11, and faile to
set the distriot r charging over the (M-2] lead, and for the same
reason did not recognize it for retest, the charging surrent is sent
out over the (MZ) lead, The {MZ} lead bsing open at the (MR-5) relay,
no relay is operated, thus the test switch is stopped in position 17,

COIR D I1CT
On coin distrioct, the current to the (0S) relay in the distriot

is interrypted in the same manner as for the message register districs,
but in this case, the (JR) relay is added to operate on making coin
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return test and moves the test switgh out of position 17 in the usual
manner when the (CS] relay district has functioned properly. The (CK)
and (0B) relays are connected in multiple when the (FCH] key is oper-
ated, and should the (CS) relsy stick, the charge relays in the district
operate, causing the sender to send positive coin current which oper-
ates the (CN) relay in turn causing the (FCH) and (FCH~1l) relasys to
operates The (¥CH-1l) relay operated, performs the same function as de-

scribed in the paragraph 4l,
ARTIC DIgTRICT

To test & particular district, the (PC) and (ST) keys are operated
in the order named. The {ST)} key operated advances the (R~1} switeh to
position 2, The {PC) key, operated, (a) opens the regular circuits for
advancing the (R~l) switch ocut of position 2, 3, 4 and 5 and for oper-
ating the selector magnets, (b) provides a oircuit for operating the
selector magnets under control of the dial, (¢) operates the (PUL) and
{PLFS] relays and steps the class selector switch in unison with (LP)
selectors In position 2 the (SM] relay operates and the dial is oper-
atedic The operation of the dial relesses and recperates the (PUL) re-
lay which 1in turn operates and releases the master sslector magnet thus
stepping the selector around to the desired terminsl. 7The (5TP) key 1is
now operated operating the (SS§) relay, when the {STP] key is released
the (SS~1) reiay operates and locks in series with the (SS) relaye. The
(SS~1] relay operated, advances the (R-l1) switeh to position 3. .is
the (Rel] switch leaves position 2 the (SS) relays release., The (PLFS)
relay operated closes a circuit for operating the (8G) or (SLF) relays
in positions 3, 4 and 5 of the (B~1l) switoh and also opens the oper-
ating cirouit for the (SLFT') relay. The (SG) relay, corresponding to
the seleoted master selector terminal, operates in position 3. The
group seleotor is stepped to the desired group by the operation of the
dial and (R=1} switoh is advanced to position 4 by the operation of the
(STP) key. In position 4 the (LF} selector is advanced one step for
class settingo The (STP) Key is again operated, advanocing the (R-l)
switch to position B In position 5, the (LF) selestor is stepped
around to the desired distriet by the operation of the dial, At the
same time the (STEP OL) selesctor is stepped around so that it will keep
in step with the particular (LF) selestors The {R-l} switoh is advanced
te position 6 by the operation of the (STP) key. Otherwise the cirocuit
funotions in the usual manner as has bdeen described, If it is deeired
to continue the routine test from this particular circuit on the (PC)
xey (after the (R-l) switch leaves position 6) is returned to normal
otherwise the circuit returns to position 18 and awaits the testman,
When a spare terminal is seleoted, the (R-l) switch may be returned to
position 18 by the operation of the (CA) Xey.
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REPEAT KEY FIRST TEST

When it 1s desired to repeat the test upon a ocertain district se-
leotor circuls, one of the repeat keys is operated depsnding uporn which
revolution it is desired to repeat the test, The operation of the "REP"
First Test" key, {a) opens the cirsuit through the (B~3) switch, pre-
venting the class cirouit from advancing to next position, (d) opens
the girouit through the siepping magnet of the lime finder sommnsotor,
preventing the line finder drush, from stepping to the next terminal,
{c) opene the eircuit for stepping the oclass selector, (d) closes oir-
cuits for advancing the (R-l) switeh from positions 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 mannsr
testing the circuit repeatedly as descridbed for the first revolution
of the (R~l)} switche

KEY SECOND TEST

The operation of the "REP" Second Test" key, {a) prevente the
stepping magnet assocliated with the line finder connsotor from oper-
ating and moving the brush assemdly of this connector to the naxt ter-
minkl as in the second revolution of a regular test, {b) oloses a oir-
ocuit for advancing the (R~1} switoh from position 18 and (¢] prevents
the (R~3) switch from advancing by opening the operating clircuit of
the (SR~l) relay, Ground on the (ST) key advances the switch to posi-
tion 2 from which point the repeat test of the second revolutiocn 1s
performed in a mannsr similar to the regular test {n the second revo.
lution. The test circuit continues to repeat the test until the key
is released, '

REPEAT KEY THIRD TEST

The operation of the "REP" Third Test" ey, (a} closes a cirsult
to advance the (R-~1l) switch from position 18, {b) opens the circouit
through the stepping magnet associated with the llne finder comnsotor,
preventing its operation and (c} preveants the {R-3) awitch from deing
advanced by opening the operating circuit of the (SR-~1) relay. The
third revolution test 1s repeated in the ususl manner, Wwhen the oper-
ated (REP) key 1s released the oircuilt continues making routins tests,

8 AUTOMATIC T

The relsase of the (ST7) wey advances the (R-1) switch to normsl,

- stepping the automatic test of the district circuit and prevents the

(B=1) switch from advancing out of position 1, If it is desired to
restore the test circuit to mormal after the release of the (ST) key,
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the (RN} key is operated, When & particular circuit test is being
made to stop the test, the (ST) and (PC) keys are released, and the
(RF} Xxey operated,

PASS BUSY (PB] KEY

Wher it is desired to psss dy all busy distriet, the (PB) key 1is
operated, The test circuit may also be released when held dy a busy
district by the operatiom of the (PB} key. Whem the {LF} selector
gteps to terminals connected to a busy district the (DB)} relays oper-~
ate (see paragraph l1). The (DB), (DB~1) and (TR} relays operated,
lock when the (PB) key 1s operated, until the (R-1} switoh advances
from position 17, With the (DB] relays and the (PB) key operated; (a)
the (BSY) register operates registering the numder uf buay districts
passed, (b} advances the (H~1) switoh to position 18 and {c) in posi-
tion 16 advances the (LF) selector one terminsl as deecribed in para-
graph 24, the (PR} relay being released dy the operation of the (DB~1l)
relay, snd the {R-Z) switch remeine in the 2, B or 8 position as the
case may be, The. {R-1l} switoh is advanced to position 1 as described
in paragraph 24 and the circuit tests another district, Should the
district under test be allotted and maie busy by a calling subscriber
between the lst and 2nd or 2nd and 3rd revolutions of the {R~1l) switoh,
the (DB) relays are oparated in position 6 of the (R-1} switech. The
(DB) relays and ths {PB) key operated, perform the funstions as just
descrived and also operate the (SR-l} relay. The circuit then functions
as described in paragraph 24, Should the line finder over step, or fail
to start, or should the district maxe a false charge, the {0S), {NLF},
or {¥CH} relays function operating the (DB), (DB-1l) and (TR) relays. The
(DB), (DB~1) and (TR) relays operated loock until the switoh advances to
position 18, The {DB~1l) relay advances the (R~1) switch to position
18, This circuit then functions ss has Jjust been desoridbed advancing
the (L¥) seleotor to test another district disregarding amy of the
troudble condition, over stepping or failure to start of the line finder,
or a false cherge by the district. When the (0S) relays are opsrated,
they are released as the (R-1) switch leaves position 7. When the (XLP)
or (FCH) relays are operated, they release as soon as the (I8) relays
opsrates The repeat keys should mot de operated while the (PB) xey 1is
operated,

oF SUP SORY RELAYS Q@ WIRING
With the (R-1l) switch in position 12 of th€ rirst revolution, the

circuit functions as desorided in paragraph 19 with the following ex-
ception, The (SK-l) relay operated, operates the (SK~2) relay instead
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¢f advancing the (R-1i} switch to position 13. The (SK~2) relay, oper-
ated, advances the {(R-1l} switoh to position 13. In position 15 the
(8K}, {SK~1) and {SK-2) reiays, operate and lock, The {3K-1; relay
operated removes the short circuit from around the (Sj¢ (U}, (V). (W),
{(X) and {Z) resistances, thus increasing the resistance across the

(T) and (B} lesds 80 as to releass the supervisory (DC) relay in re
district circuit. The (SK-2] relsy, operated, replaces the {Z) resist-
ance by the (REL-1l} relay. Thare is sn interval of time betwsen the
operation of the (3K-1) apd {34-2) relays sc that the inductive surge
from the repeat coils in the district will be absorbed bvefore the (REL~1)
relsy operates whan the dlstrict releases the tsat iins, Otherwise,
the oireoult funsctions as desaribsi in paregrapn 20,

ENG: AoFoHe CEE¥D, BY;: J.1. APP'Ds HeLMOYNES
7-8-24, EsR4Cs
W
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Wwestern Electric Company, InGe, {(_1__Page, Page 1)
Equipment Engineering Branch, Hawthornees lssue_4 BT 801457

dppendix 1
November 21, 19252(.*1

is Appendixz prepared from lssue 26 of T-561457,

METHOD OF OPERATION
Routine Test of 3ubsoriber's Distriot Selectors - Line Finder Type - Antomatic

Routine Selector Test Frame - Panel Machine Switching System,

On page 12 line 3 cancel -*as well as the (R) relay".

CHK'D, BY: Folo APP*Dy E, Lo MOYKES
E.R.Ce
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