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This M. of O, was prepared from issue 27 of T-501457,

OF OPERATI
RKoutine Test of Bubscribers District Selectors; Line Finder Type - Automatic
Poutine Selector Test Frame - Panel Machine Switching System,

DEVELOPMENT
lo PURPQSE OF CIRCUIT

lel Thie circuit is used to automatically test subscriber district

: selector cirguits which are used in connection with panel line
finderse This circuit is arranged to test either one or two-party
message ro.giltorl. coin collect and flat rate type of district ecir-
cuits.

£, VORKING LIMITS

2e1 When using this cifcnit. the battery voltage must be maintained
at 48.5 to B0 volts for 48 volts battery and at 24 to 25 volts for
' 24 volt battery.

OPERATION
S. PRINCIPAL FUNCTIONS
S.l This circuit is used to test each and every district selector

¢ircuit- and consists of making a particular brush and group selec-
tion and trunk hunting for a partioular set of terminals and of re-

turning the district selsctor to mormal upon a successful conclusion
of the teet, The circuit makes use of line finders which are a part

of the equipment of the exchanges. These line finders are in turn
selected by master and group comnectors which form a part of the

sutomatic test circuit., The principal functions of this circuit are

to-test for;

.11 Idle or busy condition of district,

5.12 Proper ulooti._on of terminals by the district,
8,18 Operation and release of both supervisory relays.
3.14 Proper charging of calls.

3.15 Return to normal of district.
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4. CONNECTING CIRCUITS

4,1 This test circuit will functiocn with subscribers’ district se-
lector circuits that are used in connection with panel line finders.
These district selectors may be of the one or two-party message
register type or coin collect and flat rate type.

DESCRIPTION OF QPERATION
(NOTE) 1TWO AUTOMATIC TEST SETS IN SAME OFFICE

When two automatic district test circuits are used in the same office,
the same test line code and the same group of trunks are used, The ‘= ., re=-
lay of figure 3 ila used with the test circult which is associated with the
test line on the third set of terminals, and the (BLK) relay of figure 4 is
used with the test circuit which is associated with the test line on the
fourth set of terminals, This arrangement will prevent simultaneous hunting
by the district or office selector for the distriet test line, If the test
circuit associated with test line 3 gets into the position for priming the
sender before the test circuit associated with test line 4 then the (BLK)
relay of figure & operates from a2 make contact on the (PC) relay. The oper-
ation of the (BLK) relsy of figure 3 opens the operating path of the {BLK)
relay of figure 4 preventing the test circuit associated with test line 4
from priming the sender until the district or office selector reaches the
test line associated oh the third set of terminals and vice versi. The (BLEK)
relay of figure 4 operated prevents the (BLK) relay of figure 3 from oper-
ating until the district or office selsctor reaches the test line commected
to the fourth set of terminals., When the selector reaches the test line ter-
minals the TC relsy operates allowing the (BLK) relay to release which in
turn sllows the (BLK) relay of the other test circuit to opsrate and lock
until the district selector reaches its test line.

So START TESTS

The operation of the (8T) key, (a) advances the (R-1) switeh to
position 2, (b) operates the (ST) relay and (¢) operates the (TA) relay
if the time alarm measure switoh ls normal., The function of the (TA)
reley is explained under "Time Meazsure Feature”, In position 2, ground
through (88-1), (PLSF), (PMG) and (PM) relays normal, cams (I) and (J),
winding of the {STP-2) relay, (STP) brush, (EC) relay normal and (STP)
brush, winding of the (SM) relay, operates both the (STP-2) amd (3M) re-
lays. The (MA) and (MB) magnets operate, in a circuit from ground on
cam (Q-1) through the contacts of the olass relays, (FR) relay, (CA),
{(REP) and (PO) keys, (EC~1) and (SPT~l1) relays, cam (U), (SM) relay, wind-
inga of the master magunets to battery., The primary winding of the (STP)
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relay is short-circuited through the (§TP~2) relay operated, cam (U)
and (SM) relay and master magnets contacts to cam (T},

STEPS MASTER SELECTOR

I 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) key, (SPT), (STP) and (DTS) relays normal to cam (B),
advances the (R-~l) switch to position 3, As the switch leaves position
2, the (STP~2), (STP) and (SM) relays and the (MA) and (MB) magnets re-
lease, stepping the brush assembly of the master connector to terminal l.
The operation of the (S8M) relay also operates the (MON) relay which lights
the (MON) lamp if the (LAMP) key is operated, indicating that the master
switch is being stepped off-normal, :

Oup CTOR
In position 3, the (SM) relay releases but the (MON) relay holds

“through the (CQ) arc and inmer winding of (G-1-0ON) relay which operates.

The (3-1-ON) relay operated,.connects battery to the (Ge-l-ON) lamp end
the (GON) relay. The (GON) rélay does not receive emough current to
operate, The (5G-1) and (STP-2) relays operate in position 3., With
the (SG=1) relay operated, the (G-1-A) and the (G-1-B) magnets operate
in parallel to ground on cam (G-l)s The (SG-1) relay operated, short-
circuits the (STP) relay through the back contact of the (G-1) magnets.
¥hen the (G-1) magnets operate, tha short circuit is removed and the
(STP) relay operates, advancing the switch to position 4,

FINDER LECTOR

As the awitch leaves position 3, the (STP), (STP-2) and (SG=l) re-
lays and the (G~1-A) and the (G-1-B) magnets release, stepping the brush
assemblies of the two group comnsctors to terminal l. With the brush
assembly of the group comnectors on terminal 1, the (LF-l) and (RTS)
relays operate in series with the outer winding of the (G-1-0ON) relay
through the (CO) brushe The (RTS) relay operated, operates the (PM)
relayo The (SLF-l) and (STP~1) relays operate in series through the
(P) brush to ground on the (SS-1) relay mormsl, Ground on cam (Qel)
through the (SLF~l1) relay operated, operates the (LP-l} magnet, When
the (LF-1) magnet contacts break, the (STP) relay operates, advansing
the (R~l) switch to position 5, The operation of the (LF-1l) relay lights
the associated lamp if the (LAMP) key is operated indicating that the
first line finder connegtor has been associated with the group switch
and is off normal, As the switch leaves position 4, the (STP), (STP-1)

“and (SLPF-1) relays and the (LF~l) magnet release., The release of the
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100

(LF-1) magnet steps its brushes to terminal 1.
SETT F C CIRCUIT

The (CL) relay operates in position 5, 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
(LPF=1) connectors, over leads A, B, C or D, contact of the (CL) relay,
and winding of the proper olass relay, winding of the (N) relay to
battery on the class switch operates the proper class relay and the (N)
relay in series, The operation of the (N) relay opens the (RN) lead to
the class selector frame, preventing the class selector from being re-
turned to normal, prematurelys The opsrated olass relay locke to ground
on the (RN) keyo The class relay operated, closes a circult from ground
through the break contact of the (DB) relays, cams (E-1) and (P-1), ad-
vancing the (R-3) switch to position 2, B, or 8, depending upon which ;
cless relay is operated. The (DTS) relay operates in parallel with the
(R-3) magnet, thua preventing the (B-1l) switch from moving out of posi-
tion & prematurely. When the (R-3) switch is set, the (DI'S) relay re-
leasess As the (R-l) switch enters position 5 the (SLP-1) and (STP-1)f
relays operate. With the (SLF-1) relay operated, and the (DFS) relay
normal, the (LF-l1) magnet operates through the contacts of the particular
class relay operated to ground on the (DB~l) relay. When the selector
contacts break, the (STP) relay operates, advancing the (R-1) switch to
position 6, In position 2, 5 or 8 of the (R-3) switch the "first test®
lamp is lighted 1f the (LAMP) key 1s operated. Ae the (R-1) switch ad-
vances from position 5, the (LF-1) magnet releases, moving the brush
assembly to terminal 2, Terminals 2 to 21 inclusive and the (PMG) arc
are grounded and operate the (PMG) relay. In position 6, the (SLF-1l),
(STP~1), (STP) and (CL) relays release.

SPARE LINE FINDER TERMINALS

The spare terminals on the (C) are of the line finder connector are
connected to lead (I), When the (C) brush mais contact with the spare
terminals, the (SLFT) relay operates and losks to ground om cam Ns The
(SLFT) operated; operates the (DB) relay and advances the (R-l) switch
to position 18. The (DB} relay operated, lights the (BLF) lamp and opser-
ates the (DB~l) and (TR} relays. The (DB=1) and (TR) relays perform no
useful function at this time. In position 18, the (STP-1) and (SLF-1)
relays operate I1n series to ground on cam J and the (SLFT) and (DB) re-
lays releases; The (DB) relay released, extinguishes the (BLF) lamp and
releases the (DB-1) and (TR} relays, The (DB) relays released, operate
the (LP-1) magnet, thereby moving the line finder selector to the next
terminal and operating the (STF) relay. The (STP relay, advances the
(R=1) switeh to position lo As the switch leaves position 18, the (SLF-l),
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(STP) and (STP-1l) relays release., The (8T) key operated advansces the
(R-1) switch to position 2, the (PMG) relay operated, advances it to
position 6 from ground through the contacts of the (88-1), (PLFS) and
(PMG) relays, and oam (B)o The next terminal is then tested for spare,
busy or idle comditionss :

BUSY LINE FINDER

When the (B) brush of the line finder commnector finds a busy ter-
minal, 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 lime.

- When the line finder under test has actually been made busy, ground is
connected to the (DB) lead, operating the (DB) relay as the (R-1) switch -.-

advanced to position 6, With either the (B) or (DB) relay operated,

the circuit fhrough the (IDL) relay is opened, preventing its operation
and the advancement of the (BR-l) switch from position é. The operation
of the (DB} relay also operates the (DB-1) and (TR) relays and lights
the (BLF) lamp. The (TR) relsy operated opens the tip, ring and sleeve
leads, preventing objectionable clicks in the subsoriber's receiver., The
(DB=1) relay performs no useful function at this time. The test circuit
remains in position 6 until the busy comdition is removed from the line
finder or until the time alarm operatess

ADIE LINE FINDER

When & line finder circuilt is idle, ground 1s not connected to the
(B) or (DB) leads and the (B) and (DB) relays remain normale. The (IDL)
relay operates to battery onm cam (X«l)s The (IDL) relay operated, con-
nects ground to the (DB) lead making the distriot busy, advances the
(B~1) switch to position 7, operates the (3T) register and (CT) relay. -
The (CT) relay operated, operates the (CT) registers Ground on the (DB)
relays normal, through came (G) and (F), (TR) relay, (8) brush of the
master comnector and lead (S) operated the A (ST) relay, Note - (37),
(TR} and (LF) refer. to the start, trip and line finder circuits re-
spectively. The A (ST) relay, operated operates the B (8T) relay. The
B (ST) relay, operated, operates the (C], (C~l) and L (3T) and (LO) re~-
lays, The (LC) relay cperated discomnect ground from (DB) leade The
L (ST) relay operated, operates the BA (TR) rolax. The L (ST) and (BA)
(TR) relays operated connest bdattery to the (H) Aead, The HA (TR) and
(C~1) (ST) relays operated, operate the TR (TR) relay. The TR (TR)
relay operated, locks through the C (ST) relay operated, and operates
the (87-A) (ST) relsy. The (5T-A) {8T) relay operated operates the D
(ST) relay and conmeots ground to lead (Z) through the C (ST) relay
operated., With the (LC) relay operated, ground on the (Z) lead is con-
nected to the (LF) lead operating the LF (LF) relsay. From this point
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on the trip, start, line finder and district selector circuite func-

"tion as for a regular call hunting the test line and an idle sender

and releasging the trip and start circuits. When the (ST-A) (8T) relay
releases, the E (ST) relay operatesc The E (ST) relay operated, re-
leases the C and (C~l) ST relays. The B, D and E (ST) relays are locked
under control of the A (ST) relay which remains operated until the (R~1)
advances to position 18 or the (TR) relay operates, When the test line
and an idle sender are found battery and ground are connected to the
ring and tip leads operating the (PC) relay. The (PC) relay operated,
advances the (R-1) switch to positiom 8, The (EC) relay operates in
position 7 from ground on the (DB) relays normal and locks under comtrol
of the (EC) and (BN) keys, The (EC) relay operated, closes an operating
circuit for the (EC~1) relay when the master switch returns to normals.

R -START OF LINE F

-~ While in position 7, ground is connected to the (Z) lead, operating
the (NLPF) relay and the line finder relay in the line finder, If the
operation of the line finder relay fails to start the up drive, the
circuit functions as follows:- The first closure of the interrupter
contacts, operates the (NLF-2) relay. The (NLF-2) relay operated, locks
in series with the (NLF-3) relay which operates when the interrupter
contacts break., The operation of the (NLF-3) relay in turn operates
the (NLP-4) relay upon the next closure of the interrupter contacts.
The (NLP-4) relay cperated, locks to ground on the (DB) relay, operates
the (TR) and (DB~1l) relays and lighta the (NLF) lamp as an indication
that the line finder relay has falled to start the up-drive, The oper-
ation of the (TR) relay opens the tip, ring and slseve terminals from
the start circuit, thus holding the test circuit iz position 7. The
(DB-1) relay performs no useful function at this time. The circunit re-
mains in this position as a trouble condition. If the operation of the
line finder relay starts the up-drive, the (GA) relay in the start cir-
cuit operates and removes ground from the (Z) lead, thus removing the
short circuit from the (NLF-l) relay, which operates in series with the
(RLF) relay to ground on the (DP] relays. The (NLP-1l) relay operated,
removes ground from the interrupter contacts, preventing the (XNLF-2),
(SLP-3) and (NLP~4) relay from operating and the test proceeds.

(4] OF Pl

In position 7, with the (LC) relsy operated, whern the elevator
reaches the (M) segment, ground is connected to the (B) lead, operating
the {08) relay. The (0S) relay operated, in turn operates the (0S~2)
relay, which prevents the operation of the (0S-3) relay. When the line
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finder relay releases, ground is removed from the (B) lead, removing the
short-gireuit from the (0S~-l) relay, which operates. The (0S«~l) relay
operated, releases the (0S-2) relay. The release of the (03-2) relay is
very slow, sufficient time is allowed for the sender selector to humt
over 7 terminals and the test switch to be moved out of position 7 be-
fore the (05-3) relay can be operated, Should the line finder overstep,
the tip and ring leads will not be commected through to the sender amd -
the (P0) relay will mot be operated, holding the (BR-1) awitoch in posi-
tion -7 and the (0S-3) relay operates, The (PC) relay operated in a mor-
mal eall releases the operated (08) relays. The (08-3) relay operated,
lights the (08) lamp indicating that the line finder has overstepped and
operates the (TR) and (DB-1) relayse The (TR) relay opens the tip, ring
and sleeve terminals of the start circuit, holding the test circult in
position 7 until the operation of the (RN) keyto restore the circuit to
normal, The (DB-1) relay operated performs no useful function at this
t’.No i :

NON- F (P X HE FI

As the (R~1) switch leaves position 7, the (IDL) relay releases, but
the (LC) relay is held until the switch leaves position 7 1/2. During
this short interval of time, ground through the (IDL) relay, (DB) and
(B} relays normal, (0S8) relay, (0S-1} relay normal and (LC) relsy oper-
ated is connected to lead (B), With the (MB) relay in line finder oper-
ated, ground on lead (B) places a bad nmon-operate condition on the (F)
relay (line finder circuit)., Should the (F) relay operate a false pulse
will be sent to the senders

D oF DIGIT CO.

With the (R~-l) switeoh in position 8, ground on the (DB) relays nor-
mal advances the (R-2) switch out of position 1, the (B) cam carrying
it for one complete revolutiom., As the (R-1) switeh is advancing out of
position 7, the tip and ring sides of“the group test line are closed
through to the 100 ohm resistance in the pulse circuit dder leads (A)
and (B) and cam (E~-2) to hold the senmder, As the (R-2) switch rotates,
the (E~2) cam sends pulses to the sender until 1t reaches position
5 1/2, when cam (J-2) and lead (M~l) shunts cam (E-2) preventing further
pulses from being sent. When the dial pulse seguence switch reaches
position 16 1/2, the (GE~1) relay operates and when inm positioa 1% 1/2,
the (CK) relay operates and both relays lock to ground on the (DB) relays
normal through cam (G-l)o The (CE~l) relay operated, im turn opens the
energlzing circuit through the (R-Z) magnet, thus preventing the (R-2)

" switch from making & second revolution until the (R-l) switch has advanced
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to position 9, The (CK) relay operated, advances the (R-1) ewitch to
position 9. When the (R-1) switch leaves position 8, the (CK) and
(CE~1) relays relesse, advancing the (R-2) switch out of position 1.
The second digit of the three digit code is sent during the second
revolution of the (R-Z) switch over leads (A) and (B), until shunted
by the (M-2) lead and lead (K)o As the (R-2) enters position 16 1/2
on the seoond revolution, the (CK~l) relay reoperates, performing the
same function as just desoribed and the (CK) relay operated, advances
the (R-l) switch to position 10, In position 10, the (CK) and (CZ~l)
relays release. Also in position 10, the (FR) relay operates over the
(pB) lead, and locked to the same ground under control of the (DB-1)
relay. The (FR) relay, operated, opens the circuits for operating the
(STP) relay snd for advancing the (R~1l) switch from position 1.

DIALING OF OTHER “HAN THREE DIGIT COIE

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

oiated with the district selector circuit under test, the first digit

is sent in position 8 in the sams mammer as the first digit of a three
digit code, In position 9, ground on cam (G~l), using "Z" wiring, ad-
vanoces the (Rel) switch to position 10, The (R~1l) switch advances to
position 11 by ground through cam (F-1) using "W" wiring, When two
digits are required to satisfy the sender, they are sent in positions

8 and 9 as described for the three digit code, In position 10, it is
advansed by using "W wiring and ground on cam (F-l).

ZESTS FOR LINE CLOSURE

As the (R~l) switch advances to position 11, the (18-U) resistance
remaing across the tip and ring leads over leads (A) and (B) holding
the (L) relay in the sender. The sender makes district brush and group
selectionss The first two sleeve terminale in the selected group are
grounded, by the operation of the (GS) relay which operates in position
1l; sc that the third terminals in the group are selected, These sge-~
lected terminals are connected to cams (R-1l),; (Q~1) and (P=l). The
translation of the code used iz such that the office selections are
skipped and the fundamental circuit is closed for trunk test operating
the (TC) relay. The (TC) relay operated, operates the (TC-2) relsy
which locks in series with the (TC~l) relay. When the sender advances
to make talking sslection the (TC) relay releases allowing the (TC~l)
relay to operate in series with the (TC-2) relay. The (TC-1) relay oper-
ated, grounds the (5) lead making the trunk terminals busy. When talk-
ing selection is completed the (TC) relay reoperates. The (TC) and
(TC-1) relays, operated, advances the (BR-1) switch to position 12, When
the switch advances from position 11, the ground to the (S) lead of the
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test circuit is tramnsferred from the make contact of the (TC~l) relay
to the bresk contect of the (RO) relay, and the (TC), (7C-1), (TC-2)
and (GS) relays nlmo;' '

19,

With the switeh in position 12, the 20 ohm resistance (Y) is dridged
across the tip and ring for scaking the supervisory relay in the dis-
trictes When the (F) contaots of the interrupter close, the (SK) relay
operates and locks, When the (B) contast of the interrupter makes,
the {8E-1) relay operates and lockso On the next make of the (P?) com-
tact, the (R~1) switch advanges to positioxn 13, the (A) cam carrying
it to position 14, The (S} relays release as the (R-l) switch leaves
position 18, 1Id position 14, the (SE) relay operates, and locks to
ground on cam (M-3)e While in position 12, the (PSK) relay operates
from ground on oam (N-1), and battery on the (SR-2) relays The ({PBK)
relay, operated, comnects bhattery and ground through the (SK) resistance
to the tip and ring sides of the test line to operate the (CB) relay in
the dietrict circuit. The polarized (C3) relay in the district circuit
operates and advances the district to the “talking to operator" position.
When the switch leaves position 1l2; the (PSK) relay releases and in posi-
tion 14, the (CS) relay operates through the resistance as specified by
the Telephone Company, through the (PSK) and (BB) relays normsal, over
the ring side of the district selector circuit through the master switches, -
(TR) relay, cams (M-l) and (0~l1) contacts of the (REL) relay, (Y} resist-
ance (20 ohms), cams (K-1) and (K-3) to ground, The (CS) relay operated,
operates the (I) relay over the tip side of the line, The (I) relay
locks through its make contact and operates the (RO) relay, when the
(IV) contacts of the interrupter make, The (RO) relay operated, locks
and opens the sleeve circuit through cam (P) allowing the district to
advance from its "talking to operator” position which releases the (C3)
relay in the test circuit, The (C3) relay released, releases the (I)
relay., The (RO) relay operated and the (I) relay released advances the
(R-~1) switch to position 15, If the district circuit has failed to ad-
vance to the "talking to operator" position, the (C8), (I) and (RO} re~-
lays fail to operate and blcock the (R-1) switch in position 14,

20+ T OF ERV 3 o Y (DC) "P" WIRING

As the test switch passes from position 14 to 15, the 20 ohm scaking
circuit is held aeross the tip and ring sides of the test circuit, soak-
ing the supervisory relay (DC). With the switch in position 15, the
(SK) and (8K-l) relays reoperate under control of interrupter contacts
(F) and (B), The operation of the (SK-1] relay removes the short oircuit
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from around the (8), (U)s (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-~1) relsy operates over
this circuit as soon as the distriet releases the line so that 48 wvolts
is connected through the lins relay to the (R) lead and advances the
(R=1) switoh to position 16, The (REL~-l) relay is given special adjust-
ment to take care of an inductive kick from the repeat coil. The (SK),
(SK-1) and (REL-1l) relays release as the switch advances to position

160 With the (R«l) switch in position 16, the (R-2) switch advances

to the next position from ground onm cam (H-l). With the (R-2) switch
in position 3, 6 or 9, ground on cam (¥Y=1) through cam ((3-~3) advances
the (R=l) switch to position 17, Ground on the (SR-2) relay normal
advances the (R=-1) switch to position 180, With the (R-3) switch in posi-
tiom 3, the (SR-3) relay operates through the contacts of the (SR-2)
relay, (SR) and (MR-3) relays, (REP) key, cam (F-3) and (8%) relays

to ground on ocam (I-l)e The operation of the (5R-3) relay advances

the (R~l) switch to position 1, and comnscts ground to the (SR-2) re-
lay, causing it to operate and lock in series with the (SR-3) rslay

as the (R-l) switch advances from position 18,

Note; For Q wiring mee paragraph 5D,

Should the (CS) relay in the district fall to release the district
sequence switoch will rotate until the (CS) relay releases. Under such
a condition ground will be removed from the (DB) lead in positioms 13
1/4 to 1 1/2 of the district switchs The (FR) relays are slow release
relays and are used to cover this condition; but they ars not slow
enough hence under extreme conditions the test circuit will nmot test
for a rotating distriots Should the (FR) relays hold under this con-
dition, the (R~l) switch will remain in position 1 until the district
stops rotating or it will give a trouble alarm., If the district umder
test is restored to normal, the (FR) relays release, advancing the (Rel)
switch to position 2 of its second revolution.

OF DISTRI T = TING CO ¥

22e

ND OLUTION

With the (R~l) switch in position 2 (second revolution) ground on the
(88-1) relay through the contacts of the (PLFS), (PMG)and (DTS) relays
through cam (B} advances the switch to position 6. The switoh functione
in positions 6 to 10 inclusive in the same manner as described for the
first revolution of the switch, with the exception that the digit code
sent is such that it will stop the district circuit im 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 by 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 (GS), (TC), (TC-l) and (TC-2) relays function as described in para-
graph 18 to advance the (R-1) switoh to position 12, With the (R~l)
switch in position 12, the (DC) relay in the district ies given a soak-
ing current, the (Y) resistance being connected across the tip and ring
of the group test line. A4lso the (CS) relays in both the test and dis-
triet circuits are operated. The (CS) district relay, operated, charges
the call, The (CS) relay is held operated and in position 14 operates
the (0) relay. The (SK), (SE=l1) and (8K~2) relays operate, under con-
trol of the (F) and (B), contacts of the interrupter, and advence the
(R=1) switech to position 13, the (A) cam advances it to position 14, As
the (R~1) switch enters position 13, ground on cam (Y-l) operates the
(REL) relay which locks to ground through cam (F-1), and removes the
shunt around the (X), (W), (V)s (U) and (S) resistances and {REL-l) re-
lay, the (REL-l) 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 distrioct is not immediately released being held
by the (D) relay in the districts The (0) relay operated in position
14, locks and connects ground to the (I) relay which operates when the
interrupter contacts make, The operation of the (0) relay also shunts
the (REL-l) relay or (Z) resistance and the (8), (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 loops The
interval of time between the release of the (DC) relay in the district
in position 13 of the (R-1l) switeh and the reoperation in position 14 is
such that the district cirouit is not released, due to the slow release
of the (D) relay. The (I) relay locks and operates the (RO) relay. The
(RO) relay operated locks and operates the (S0O) relay., When the (1V)
contact of the interrupter makes, it advances the test switch to posi-
tion 15, The (S0) relay operated, advances the (R-~l) switch tc position
16, With the switch in position 16, ground on cam (Y-l), advances the
switch to position 17, The tip arnd ring of the group line 1s opened as
the switch advances from position 15, releasing the (DC) relay in the
district allowing the distriet to advance to the message register or coin
collect position or return to normal.

ELAT RATE

When testing flat rate district circult the (FL) relay operates in
position 5 of the first revolation of the (R-1l) switches The (FL) relay
operated sets the (R-3) switch in position 8¢ The (R~3) switch is moved
to position 9 when the (R~l) switoh is in position 16 of the lst revolu-
tion, The circuit functions as has previously been described up to
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position 17 of the (R-1) switoh (2nd revolution), The (R-1) switch is
advanced to position 18 by ground om cam (K~3). 4s the (R-1l} switch
leaves position 17, the (RO}, (80}, (0); (REL) and (I) relays release,

24, ADVANCE TO NEXT DISTRICT

The (SR~1) relay now (position 18] operates from ground om cam (I-1}.
The (SR-1) relay operated, advances the (R-3) switch to position 10
when the (SR), (SR-1), (SR-2) and (SR-3) relays release, The (SLi-1)
and (STP-1) relays operate in position 18, The (FL) relay operated (see
paragraphes 23 and 9) advances the (R-3) switoh to position 17, With the
(R=-8) switch in position 17, the (SLF~1) relay operated and the (FR) re-
lay normal (the district having returned to mormal, the (LF-l] magnet
operates., The operation of the (L¥-1) mesgnet allows the (STP) relay to
operate, which advances the (R-1) switeh to position 1, When the (R-1)
switch advances from position 18, the (SLP-1), (STP) and (STP~1) relays
release snd the (LF-l) magnet releases stepping the (LFP) selsctor to the
next terminala. The circuit is now ready to test the next district.

25, MESSAGE REGISTER ONE-PARTY

The (MR-1) relay operates and locks in position 5 of the (R~1l) switch,
and when the (LF) selector rests on terminal 1, The (MR-1) relay oper-
ated advances the (R-3) switch to position 2, The circuit functions as
described in paragraphs 11 to 22 inclusive advancing the (R-1) switch to
position 17 of the 2nd revolution, At this time the district has advanced
to the register pesition and connects battery to the (MZ! lead (the call
having been charged) which operates the (R) relay, This dbattery is con-
nected through three (18-AN) resistances in psrallel in the district,
if one or two of these resistances are open the (R} relay will not oper-
ate, if these resistances are short-cirouited the (BX) relay operates as
well as the (R} relay. The (R} relay operated, operates the {WD-1l) re-
lays in turn operates the (WD) relay. The (WD) relay cperated locks and
the (WD-1) relay releases as soon as the district advances disconnecting
battery from the (MZ) lead, The (R~l) switch 1s advanced to position 17
from ground oan the (BX) relay normal through the (WD-1l) relay normal and
(WD) relay, operated. Should the (BX) relay operate, or should the (R)
relay not operate; the (R-1) switch will be held in position 17 as a
trouble condition., When the (Rel) switch leaves position 17, the (RO),
(80), (0), (REL) and (I) relaye release. The circuit functions in posi-
tion 18 as described in parsgraph 24,

26o MESBAGE REGISTER TWO-PARTY

When testing two~party message rnsiatcr.district the (MR-2) relay
operates in position 5 of the (R~1l) switch and with the (LF) selector
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resting on terminal l. The (MR-2) relay operated locks and 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)
relay. The (MR-3) relay operated, operates the (MR-4) relay insteaa
of the (SR-1) relay as the (R-1) switch advances to position 18 of the
second revolution. The (MR-4) relay, operated, advances the (R-l)
switch to position 1, in turn operating the (MR-5) relay. The (MR-4)
and (MR-5) relays operated lock to cam (M=3). Otherwise the circuit
funotions as desoribed in paragraphs 11 to 22 inclusive and 25,

UTION

The (Rel) switech is required to make s third revolution and the class
switoh does mot change positions, If the district circuit has not been
seized by another line finder when returning to normal, the ground is
removed from the (DB) lead, releasing the (FR) relaye thus advancing
the (R-l) switch to position 2. In positioms 1 to 16 of the third revo-
lution are passed through in a similar manner to the corresponding posi-

. tions in the second revolution, the same digit code being sent by the

(R=2) switch in this revolution as in the previous one. When the test
switch advances to position 11 om its third revolution it waits until

the district makes party test., The district selector circuit before
making party test, connects battery to the tip side of the group test
line, and operating the (PT) relay to ground on cam (M-3)o The (PT) re-
lay operated, opens the circuit for advancing the (R-l) switch from posi-
tion 18 and operates and locks the (PT-1) relay. The (PT-1) relay oper-
ated, disconnects ground through 1000 -ohms to the (T) lead to the dis-
triot and connects it to 24 volts battery through the (GS) relay operated.
When message register current is again connected to the test line in posi-
tion 17, the (R) relay operates, in turm operating the (WD-1) and (WD)
relays which advance the switch to position 18, In position 18 of the
third revolution, the (SR~l) relay opsrates and locks, advancing the

(Re3) switch to position 10 or next normal positiom., As the (R-3) switch
returns to normal all the (PT) and (SR) relays release in turn releasing
the (MR) relayss The (R~3) switch is reset, the (LF) comnector is ad-
vanced one step and the (R-1) switch is advanced to position 1y in a
menner similar to that descrided in paragraph 24,

CLASS SELECTOR

Each time the (R-2) switch advances to position 2, 5 or 8, the cir-
cuit is closed through the winding of the (CL) stepping magnet and cam
(A~8) to ground on cam (Y-1) in position 5, energizing the magnet. When
the (R~1) switch leaves position 5, the (CL) magnet releases, stepping

. the brush assembly of the selector switah'to the next terminal,
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sxtinguishbing the previous lamp and lighting the successive lamps 1, 2
or 3 etce under control of the (LAMP) key, The lighted lamp indloates
which distriot selector is being tested, 4s the class switoh brush
assembly steps from terminal to terminal, lamps 1 to 20 will light in-
dicating the progress of the test, Thus the class selector follows

the movement of the line finder comnector and is sble to change ite
setting when stepped from terminal 21 and when the next line finder
comnector is used. When the brush assembly of the class selector switsh
reaches terminal 22, the holding clreuit through the operated class re-
lay and (N) relay 1e opened, releasing the relsys. The (E~3) switch s
returned to normal with the (R-1) switch in poeition 1 to 17, and the
(DB) or (1B-1l) and class relays normal,

UP_CONNECTCR SWIT

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 conmnector just
used, leaves terminal 21, the (MG) relay reieases and the (R-1) switch
is advanced to position Z when the (FR) relays release, The (PM) relay
operated, advances the (R~l) switch €6 position 3. The.group selector
is advanced, another line finder selector being meized and advanced,
the class relays are set and snother test is started as descrided in
paragraphs 7 to 10 inclusive.

STEP MASTER CONNECTOR SWITCH

After the 400 aistriot selector clircuits associated with a terminal
of the master connector switch have been tested, the brush sssembly
of the group comnector awitech being releassd, steps off terminal 21,
and the associated (RTS) relay releases, in turn releasing the (PM)
relay, The (PM) relay released, operates the (SM) and (STP-2) relays
in position 2 of the (R-1) switchs The (SM) relay operated, opsrates
the (MA) and (MB) magnets. When the (MA) and (MB) magnets operate, the
(STP) relay operates, The operation of the (STP) relay advances the
(R=1) switoh to position 3, and in so doing, releases the (MB) and QMA)
magnets, moving the brush assemblies of the master switeh to the next
terminale From this point on, the test proceeds in the same manner as
with the group connector associated with the first terminal,

4] OF T
As explained in paragraph 12, the (EC} relay operates when the (R~1l)

switoh enters position 7 at the beginning of e routine test, When all
the district selector circuits have been tested by this cirouit, the
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master connector switch steps from terminal 21 to normal, operating ;

the (EC~1) and (SM) relays. The (EC-1) relay operated, operates the
(SLFT) and (FR) relays, lights the (EC) lamp and opens the operating
¢ircuits of the (MB) and (MA) stepping magnets., The (SLFT) relay
locks through cam (N-l), advancing the (R-1) switch. to position 18

and operates (DB) relay in turn the (DB-1) and (TR) relays. The
operation of the (DB) relays removes ground from cams (F) and (G),
preventing the rélays under control of these cams from operating.gThe
(DB}y (DB=1), (TR) and (SLPT) relays releasse as the switch advances
from position 17, The (R-1) switch is advanced to positiom 1 by the
(RTS) relays mormal. The (FR) relay operated prevents the (R-1) switch
from sdvancing out of position 1, If another cycle of test is not de-
sired, the (RN) key is operated and the (ST) key relessed. The oper-
ation of the (RN) key releases all operated relays lock through the
break contacts of the (RE) key. The (EC) relay released, releases the
(SM) and (EC-1) relays, in turn the (FR) relay, restoring the circuit
to normalo

BE TO KEY

When it is desired to restore the test circuit to normal from any
position, the (RN) key is operated. The (RN) key, operated, (a) re-
leases the (PA) relay, if operated, returning the time measure switch
to normal, (b) releases the class relays, (¢} opens the circuit to the
(GON) relays, (d) operates the (DB] relay in turn the (DB~-l) and (TR)
relays which function as described in paragraph 31, (e) advances the
(B-l} switch to position 1 and (f) resets the master, group and line
finder selectors. The (IB), (DB-l) and (TR) relays release as the (R-1)
leaves position 17. With the (R-1) switeh in position 1, and 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 im series with the (STP-1)
relay through the (MON) relay operated., The (Sil) and (STP-1) relays
operated, the master selsctor magnets operate allowing the (STP) relay
to operate. The (STP) relay operated operates the (RM) relay. The
operation of the (RN) relay releases the selector magnets allowing the
brush assembly t¢ step one terminal, When the magnets release they
short-circuit the (STP) relay, relsasing the (RN) relay, The (RN) re-
lay released, permits the (SM), (STP=-1) relays and the sslector magnets
to function stepping the brush assembly one more step. This magnet
continues to operate and release stepping the master selector to nor-
mal a2t which time the (MON) relay releases. The (MOK) relay, normal,
transfers the circuit from the (SM) relay to a (8G) relay where the cir-
cuit funotions as has just been described stepping any off normal group
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selsctor to mormale When the group selectors are all pormal the oper-
ated {G-1=ON) (RT3) amd (LF) relays release., With the (LF) relays mor-
mal any (LF) selector that is off normsl will be returned vo normals

#hen the masier switch steps to & sapare terminal, the (B-1) switeh
being in.-position 3, the (SP7] relay operates., The (SPT) relay oper-
ated, operw she lesd for aavancing the (R-1) switch uatil all spare
terminals havs ‘beon paesed ana operates®the (SPI~l) relay, as soon as
the (STP) relay operates as dassoribed in paragraphs 6 and 7, The
(SPT-1) relay opens the ground lesd to the master magnet, allowing the
master magnet Lo releasa and step the brushes to the next terminal,
As the magnets release the (STP) relay relesases in turn releasing the
(sPT~1) relays The cycle is repeated until a working terminsl is
found, When the group seleotor steps to a spare termimal the (R~1)
switoh has advenced to position 4 and the seleotor is stepped tc the
next working terminal as just described for the master selectors

TIME URE T

As stated in paragraph 5, the operation of the (ST) key operates
the (TA) relay whiob locks to ground on cam (N-l)e Should trouble de-
velop either in the test circuit or in the district circuit under test
or should sufficient time not be left after the return of the district
circuit to permit the completion of a test, the time alarm sircuit oper-
ates, lighting the lamps and operating the (ALM) register, (round
through the 152 interrupter, and the (STP) arc operates the (Ti) mag-
neét. When the interrupter contacts break, the (TiA) magnet releases
stepping the brush assembly of the (TM) switch to the next terminal.
This oycle is repeated until the brushes rest on terminal 16, If this
socurs before the (R-1) switch has passed position 18 om its second or
thira revolution through the make contact of the (Ti) relay, operates
the (ALM) register and lights the lamp., The brushes remsin on ter-
minal 16 until the operation of the (T4) key. The operation of the
key releases the (TA) relay which steps the (TM) switch to normal.

E BUSY

When figure 2 is specified, the operation of the (8T) key operates
the (BY) relay, which locks over lead (B), The operation of the (BY)
reley comnects the (200-R) selector magnet to ground through the 152
type interrupter. A4c the interrupter contacts make and break, the se-
lector magnat follows, stepping the brush assembly of the (BY) switche
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when the (AL brush encounters terminal 16, the circuit is closed from
ground on the (BY) relay to the (BY) lamp which lights, indicating that
a buay distrioct selector cirouit has been encountered, The oircuit re-
mains in this position until the dperation of the (TA) key, which oper-
ates the (HA) relay. The (HA) relay locks through cam (N-1) and releases
the (BY) relay, the latter relay stepping the bdrush assembly of the (BY)
switoch to normal, Should trouble develop in the test circuit or be en-
countered in the district circuit under test, it is advisable to decrease
the time before the alarm is operated, The operation of the (IDL) relay
as described under paragraph 12, operates the (TBL) relay which locks

to cam (N~1). The (TBL) relay operated, connects the 152 type inter-
rupter through the (S8TP) arc of the (TBL} switch to the (TBL) magnet,
causing it to operate and release in sequency with the interrupters The
operation and release of the magnet, moves the brush assembly of the
(TBL) switch to terminal 3 or 4 as determined 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 (TBL) register operatess The cir-
cuit remains in this position until the operation of the (T4) key which
performs the same function as described in the first of the paragraph
34s When no trouble is encountered, the circuit is opened through cam
(N=~1) in pos'tion 18 of the (R~l) switch, releasing the (TBL) relay. The
(TBL) relay released steps the selestor to the next normal terminal,

END OF CYOLE (EC) KEY

When the master comnector has stepped from terminal 21 to normal,
the (8M) and (EC~l) relays operate in series and function as described
under paragraph 3l. When the second cycle of routine test is desired,
the (EC) key is operated, releasing the (EC) relay which in turn re-
leases the (EC~l) relay and (SM) relay. The (EC-1) relay releases the
(FR) relay, allowing the (R-l) switch 'to advance to position 2, start-
ing the second cyecle of routine test,. h

co ADVAR! CA) KEY

If trouble develops im the test circuit or in the distriect selector
circult under test after position 5 of the test spitch, the time alarm
lights as described 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) key operates the (DB) relay, ad-
vances the (R~l) switoch to position 18 opens the circuit for advancing
the (R~l) switch out of position 1 and opens the circuit for operating
(LF) magnet, The (DB) relay operated, lights the (LF) lamp and operates
the (DB-1) and (TR) relays., The (DB-l) relay, operated, releases the
(FR) relay, The (TR) relay, operated, opens the (T7), (R), and (S) leads
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releasing the district and start circuit., . The (R-1) switch will ad~
vance to position 1 if the trouble ocourred in the first revolution
and awaits the release of the (CA] key. Otherwise the (R-1) switeh
remains in position 18 until the release of the (CA) keys. When the
(CA) oy is released the routine testing proceeds in the usual manner.

38. POR Y8

(32-A Test Set), When trouble ocgcurs defore position 6 of &
first revolutiom of the test switoh. it is due to lack of synchronism
between the (MA) and (MB) master comnectors, or the (GA) and (0B} group
comnectors. Trouble of this sort canmot be corrected by the operation
of the (CA) key. The portable 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) selector. The proper button is operated and the
selectors are stepped into phase with one amother. The portable key
is then withdrawn from the jack associated with the comnector swite
and the test continues in the usual mammer, . ]

Should two group switches step off normal or get off normal at the
same time, battery through the 600 ohm resistance in parallel associated
with each group commecior, operates the (GON) relay. The (GON) relay
does not operats in series with one 600 ohm resistance, The (GON) relay
operated; lights the (GON) lamp, and operates the (GON-l) relay., The
(GON-1) relay operated, (a) locks,; (b) advances the (R-1) switeh to
position 1, (o) prevente the switch from advancing out of positiom 1,
(d) releases the (GON) relay and lights the (GON) lamp, To continue
the test, the (RN) key 1s operated, restoring the apvaratus to mormal,"
If 1t 1s not desired to repeat the routine test up to the point where
trouble was encountered, the nmumber of the first distriet cireunit is
disled with the (PC) key operated, When the line finder comnector steps
to the proper terminals, the cirouit proceeds to test the distriect as
described under "Particular Circuit“e With the release of the (pC)
key, the test continues to function and test the remaining district se-
lectors on a routine test basis, -

FAILSE CHARGE TESTS
40, MESSAGE REGISTER ONE-PARTY

The district circuit is tested for a mo charge call by operating
the (FCH} keys The circuit functioms the same as described for charged

. |
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calls with the following exceptions, When the (R-l) switsh enters
position 14 of the second revolution tHe (0) relay operates (see para-
graph 22) in turn operating the (BB) and (BB-~l) relays through the
(FCH) key operated, The (BB-l) relay operated holds the (R-l) switch
in position 14 longer than for a charged call under control of the (W)
and (Z) relays. The (0) relay operated operates the (I) relay. The
(1) relay, operated, operates the (W) relay under control of the (A)
interrupter, When the interrupter contacts break, the (Z) relay oper=-
ates, The next closure of the interrupter releases the (W) relay in
turn operating the (RO) relay, When the interrupter contacts break the
(2) relay releases, The next closure and break of the interrupter oper-
ates the (W) and (Z) relays. The (SO) relay nmow operates under control
of the (B) interrupter. With the (1), (RO) and (S0) relays operated
the (R-l) switch is advanced to positiom 15, when interrupter contacts
are closed, The (SO) relay operated advances the switch to position 18,
and ground on cam (Y~l) advances it to poeition 17, During the time
the (R-1) switch is held in position 14, the (BL) relay operated, oper-
ates the (DR) relay, holds the (CS) relay operated and comnects battery
through 1000 ohme resistance to (R~3) leads, The (DR) relay operated
transfers the (7-3) lead from direct ground to interrupted ground thus
testing the (CS) relay in the district, The (CS) relay in the district
follows the pulses of the interrupter (if it is properly adjusted) and
the time interval 1is not sufficient to charge the call, The (DR) re~
lay, operated, also transfers the (MZ) lead from the (R) relay to the
(MX) relay. When the (R-1) switch leaves position 18 ths (T) and (R)
leads are opened releasing the district circuit. When the district cir-
euit returns to normal ground is removed from the (DB) lead releasing
the (IR) relay. The (DR) relay released, advances the (R-1) switch to
position 18, The (0] 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 district fail to release, the call
will be charged and consequently the distriot will stop in the message
register position and register the call, Under such conditions the
(MX) relay operates in position 1Y over the (MZ) leads The (MX) 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~1l) relay to operate and lock in series with the (FCH) re-
lay. The (FCH) relayes operated, open the circult for advancing the
(R=1) switch from position 17, light .the (FOH) lamp and operate the
(TR) and (DB=~l) relays. The (DB-l) relay releases the (FR), and (IR)
relayses The (TR) opens the (T), (R), and (S) leads releasing the asso~
ciated line, The test switch remains in position 17 as a trouble con-
ditione
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42, FAISH -

During the third revolution (see paragraphs 26 and 27) with the
(FCH) key operated, s test is made to determine whether the two-party
district recognisze a false ground on the tip side and prevent the
district charging a call on either register, When the test switoh .
arrives in position 11 and the (PT) relay is conneoted to the tip ~ .-
which causes the district circuit in the district selector test cir-
cuit to be stepped for charging over the (M~2) lead. The district
is held for a sufficiemt time to set up a charge condition and when
the test switch arrives in position 17, the district ciroult under
test will be in position 16 and the (PT) relay is again operated
over the tip which should cause the (%) relay in the dlstrict circuit
to operate, !he (T) relay in the district aircuit would cause the
operation of the (I) relay, preventing the party selector from step-
ping until the reiay is releasei. The test and district circuits are
held until the (FG) and (FG-1l) relays operate., The (INT) relay oper-
ates in position 14 of the third revolution of the (R-l) switch under
control of the (O) relay. These relays are held operated until the
switch leaves position 17. When the (PT) relay operates in position
17, the (#G) and (FO-l) relays operated under control of the (C) im=~
terrupters The (FG) relay locks under comntrol of the (INT) relay and
the (P3~1) relay locks to cam (H=l). The (¥G-1) relay, operated,
opens the (T) lead to the (PT) relay, ‘relessing it and the (T) and
(1) relays 1n the district, and short-circuits the (INT) relay releas-
ing it. The party test switoh in the district now advances and sends
out register current over the (M~2) lead, operating the (R) relay and
moving the test switch in the regular manner., When the (INT) relay
is operated, it comnects the (MX) relay to the (M-2) lead and also
closesz a circuit from the (MX) armsture to the (FCH) relaye. Should
the distriot not recognize the false ground and register a call over
the (M-2) lead, the (MX) relay operates, The (MX) relay, operated,
operates the (FCH) relays which funotion as desoridbed im paragraph 41,
In the oase that the district under test does not recognize the false
ground on the tip side of the cireuit in positiom 31, and fails to
set the district ®r charging over the (M-2) lead, and for the same
reason did not recognize it for retest, the charging current is sent
out over the (MZ) lead, The (MZ) lead being open at the (MR-5) relay,
no relay is operated, thug the test switch is stopped in position 17.

43, COIN DISTRICT

On coin distriot, the gurreat to the (C8) relay in the district
is interrypted in the same manner as for the message reglster dlstrics,
but i{n this case, the (CR) relay is added to operste on making coin
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return test and moves the test switch out of position 17 in the usual
manner when the (CS) relay district has functiomed properly. The (CR)
and (CB) relays are connected in multiple whem the (FCH) key is oper-
ated, and should the (CS) relay stick, the charge relays in the district
operate, causing the sender to send positive cocin current which oper-
ates the (CN) relay in turn causing the (FCH) and (FCH~l) relays to
operates The (FCH-1l) relay operated, performs the same function as de-
scribed in the paragraph 41,

TEST PARTICULAR DISTRICT

To test a particular district, the (PC) and (ST) keys are operated
in the order named. The (ST) key operated advances the (R~1) switch to
position 2, The (PC) key, operated, (&) opens the regular circuits for
advancing the (R~1) switch out of position 2, 3, 4 and 5 and for oper-
ating the selector magnets, (b) provides a circuit for operating the
solector magnets under control of the dial, (¢) operates the (PUL) and
(PLFS) relays and steps the clases selector switch in unison with (LF)
selector. In position 2 the (SM) relay operates and the dial is oper-
atedis The operation of the dial releases and reoperates the (PUL) re-
lay which in turn operates and releases the master selector magnet thus
stepping the selector around to the desired terminsl. The (STP) key is
now operated operating the (S5) relay, when the (STP) key is released
the (SS-1) relay operates and locks in series with the (S8) relay. The
(S8~1) relay operated, advances the (R-1l) switch to position 3, As
the (R-1) switch leaves position 2 the (SS) relays release, The (PLFS)
relay operated closes a circuit for operating the (SG) or (SLF) relays
in positions 3, 4 and 5 of the (R-l) switch and also opens the oper-
ating cirouit for the (SLFT) relay. The (SG) relay, corresponding to
the selected master selesctor terminal, operates in position 3, The
group selector is stepped to €the desired group by the operation of the
dial and (R~l) switoch is advanced to position 4 by the operation of the
(STP) keye In position 4 the (LF) selector is advgnced one step for
class settinge The (STP) Key is again operated, advancing the (R=1)
switch to position Bo 1In position 5, the (LF) selector is stepped
around to the desired distriect by the operation of the dial, At the
same time the (STEP CL) selector is stepped around so that it will keep
in step with the particular (LF) selector. The (R-1) switch is advanced
to position 6 by the operation of the (STP) key. Otherwise the circuit
functions in the usual manner as has been describede. If it is desired
to continue the routine test from this particular circuit on the (PC)
key (after the (R-l) switoh leaves position 5) is returnmed to normal
otherwise the cirecuit returns to position 18 and awaits the testman,
When a spare terminal is selected, the (R~l) switch may be returned to
position 18 by the operation of the (CA) key.
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47,

480

REPEAT XEY (REP] FIRST TEST

When it is desired to repeat the test upon & certain district se-
legtor eircuit,; one of the repeat keys is operated depending upon which
revolution it is desired to repeat the tests The operation of the "REP"
First Test" key, (a) opens the circuit through the (R-3) switch, pre-
venting the class cirouit from advancing to next positiom, (b) opens
the eirocuit through the stepping magnet of the line finder comnector,
preventing the lipe finder brush, from stepping to the next terminal,
(¢c) opens the circuit for stepping the class selector, (d) closes cir-
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 manner
testing the circuit repeatedly as describved for the first revolution
of the (B~l) switch,

b 4 D TEST

The operation of the "REP" Second Test" key, (a) prevents the
stepping magnet associated with the line finder comnector from oper-
ating and moving the brush assembly of this connector to the next ter-
minal as in the second revolution of & regular test, (b) closes a ocir-
cuit for advancing the (R-1l) switch from position 18 and (¢) prevents
the (R-3) switch from advancing by opening the operating scircuit of
the (SR~1) relay, Ground on the (ST) key advances the switch to posi-
tion 2 from which point the repeat test of the second revolution is
performed in a manner similar to the regular test in the second revo-
lution. The test circuilt continues to repeat the test until the key
is released, .

REPEA Y 7

The operation of the "REP" Third Test" key, (&) closes a circuit
to advance the (R-1) switch from position 18, (b) opens the circuit
through the stepping magnet associated with the line finder coxznector,
preventing its operation and (¢} prevents the (R-~3) switech from being
advanced by opening the operating circuit of the (SR-l) relay. The
third revolution test is repeated in the usual manner, When the oper-

_ated (REP) key 1s released the circuit continues making routine tests,

IC T

The release of the (ST) key advances the (R-1l) switch tc normal,
stepping the automatic test of the district circuit and prevents the
(R=1) switch from advanoing out of position 1, If it is desired to
restore the test circuit to normal after the release of the (ST) ksy,
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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

(RN) key opsrated,

PASS BUSY (PB) KEY

When it is desired ‘to pass by all busy district, the (PB) key is
operated.s The test circuit may also be released when held by a busy
district by the operation of the (PB) key. When the (LF) selector
steps to terminals connected to a busy district the (DB) relays oper~-
ate (see paragraph ll). The (DB), (DB~1l) and (TR) relays operated,
loek when the (PB) key 1is operated, until the (R~1l) switch advances
from position 17, With the (DB) relays and the (PB) key operated, (a)
the {BSY) register operates registering the number of busy distriocts
passed, (b) advances the (R~1) switch to position 18 and (c¢) in posi-
tion 18 advances the (LF) selsctor one terminal as described in para-
graph 24, the (FR) relay being released by the operation of the (DB~1)
relay, and the (R-3) switch remains in the 2, 5 or 8 position as the
case may be. The (R-1) switch is advanced to position 1 as described
in paragraph 24 and the circuit tests another district., Should the
district under test be allotted and made busy by a calling subsoriber
between the lst and 2nd or 2nd and 3rd revolutions of the (R-1l) switch,
the (DB) relays are operated in position 6 of the (R-1} switch. The
(DB) relays and the (PB) key operated, perform the functions as Just
described and also operate the (SR-1l) relay. The circuit them functions
as described in paragraph 24, Should the line finder over step, or fail
to start, or should the district make a false charge, the (0S), (NLF},
or (PCH) relays function operating the (DB), (DB-1) and (TR) relays. The
(DB)y (DB~1) and (TR) relays operated lock until the switch advances to
position 18, The (DB~l) relay advances the (R-1) switch to position
18 This circuit then functions as has just been described advancing
the (LF) selector to test another district disregarding any of the
trouble condition, over stepping or failure to start of the line finder,
or a false charge by the district. When the (0S) relays are operated,
they are released as the (B-l) switch leaves position 7. When the (NLF)
or (FCH) relays are operated, they release as soon as the (DB) relays
operate. The repeat keys should not be operated while the (PB) key is
operated, '

TEST OF SUPERVISORY RELAYS Q WIRING
s

With the (R-1) switch in position 12 of thé first revolution, the
circuit functions as desoribed in paragraph 19 with the following ex-
ceptions The (SK~l1) relay operated, operates the (SK-2) relay instead
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of sdvancing the (R-1) switch to position 13. The (SK-2) relay, oper-
ated, advances the (R-1) switch to position 13, In position 15 the
(SK), (SK~1} and (SK-2) relays, operate and lock. The (8K-1) relay
operated removes the short circuit from around the (S)g (U)s (V) (W), .
(X) and (Z) resistances, thus increasing the resistance acrose the . -
(T) and (R) leads s0 as to release the supervisory (DC) relay in the
district circuit. The (SK-2) relay, operated, replaces the (2) resist-
ance by the (REL-l) relaye. There is an interval of time between the
operation of the (8K~l) and (SK-2) relays so that the inductive Burge
from the repeat colls in the district will be absorbed before the (REL~l)
relay operates when the distriot releases the test line, Otherwise,

the olrgult functions as described in paragraph 20,
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