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" Appendix 1 '
Mey 20, 1927.

This Appendix was prepared from Isaue 41 of Drawing ?~502494.

A 1 ‘
Line Circuit -~ Trip Cirouit ~ Start Circuit - Line Finder Circuit - Distriot
Selector Cirouit and Time Alaram Circuit - Arranged for ¥wo Party Messsge
Register =~ Panel Machine 5w1tch1ng System.

Page 32
Under 51 - Tell-fale ~ Line Finder Selector, add the following paragraph:

ngw 'irigg :

. With tho circuit. connected per 5 wiring the (LF) relay releases
'vhon the line finder reashes tell-tale, due to the N and C segments
being open.. The release of the (LF} relay releases the UP magnet,
and also releases the (F) relay when a sender is found. The release
of the (F) relay operates the (DS) relay which locks, operates the
DOWNE drive magnet and reoperates the (P} relay, returning. the line

finder to normal.

‘Under 52 With Brughes Tripped, chshge the last sentence to read:
e gieing
¥ith the circuit connected per T wiring, the operating circuit .

for relay {D5) is held open until relay (LF) has released, thus
preventing simultaneous operation of the UP and DOWN drive magmtT

ENG: DoCuWe CHE®*Ds BYs DeCoWe APP'D. BY: E. R. COOKLE
May 20, 1927 ) - BeCoEe
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This Method of Operation was prepared from Issue 39 of Drawing T-502u%L,

METHOD OF GPERATION
Line Circuit - Trip Circuit -~ Start Circuit - Line Finder Circuit - District
Selecter Circuit and Time Alarm Circuit - Arranged for Two Party Message

Register -~ Panel Machine Switching System.

~—  LEVELOPMENT

1. PURPOSE OF CIRCUIT

1.1 This eircuit is used in compleling calils originated by a subscriber
on two party message rate lines in full mechanical offices. '

2. WORKING LiMITS

2.1 ¥aximum external subscribers loop resistance of 750 and 900 ohms
and a minimum leak of 1,000 ohnfs.

2.2 Meaximum trunk loop resistance 3025, 3910 and 5010 ohms for 24
volt battery or 7350, 9200 and 11470 ohms for 48 volt battery.

OFERATION

3. PRINCIPAL FUNCTIONS

The principal functions of this circuit are:-
3.1 To establish talking connection.

3.2 " To disconnect ba*tervy and ground from the subscribers line on an
- incoming call,

2.3 To furnish battery and ground to the subscribers line on outgoing
calls.
3.4 To operate the proper message register on a charge call.
3.5 To connect busy tone to the calling station if required.
. 3.6 This circuit is made up of the following divisions:~

%.61 A Line Circuit

Which consists of a line relay (L), cut-off relay (C0) and
a message register, there being one line circuit for each

TCI Library www.tel ephonecollectors.info




(_34 Pages, Page <
Issue 3 BT _502ud4y
February 11, 1627,

Replacing all previous

issues.

5.63

subscridber's line. When the receiver is removed from the
switchhook at a subscriber's station on an originating cell,
battery is connected from the line circuit to the hunting
lead (H) of the calling line. The associated TRIP and START
circuilts described below, cause a LINE FINDER circuit to hunt
for and connect the.calling line to a district selector cir-
cuit. VWhen the calling line is found, battery is discon-
nected from the lead H and the TRIP and START circuits are
released, permitting their use on another originating call

in the group of line with which they are associated.

A Trip Circuit

On3 of which is provided for each group or bank of
twenty lines on a panel line finder frame. A frame of 300
lines will therefore have fifteen trip circuits associated
with it. Bach trip circuit is divided into the two units,
trip unit A being associated with the first ten lines of the
bank and trip unit B being associated with the last ten lines
of the bank. The TRIP circuit mechanically trips the trunk
finder selector brushes which have access to the line ter-
minals in that bank with which the trip circuit is associated,
and connects to a START circuit. Bach TRIP circuit is
equipped with an emergency plug and jack, by means of which a
defective TRIP circuit can be immediately replaced by an emer-
gency circuit.

A Start Circuit

Cne of which 1s provided for sach frame of 300 lines.
The circuit consists of three distributing selectors,, one of
which distributes the use of this circuit so as to give each
bank of lines an equal opportunity to use it on an originating
call. The other two selectors distribute the calls uniformly
to the associated LINE FINDER circuit, causing an idle se-~
lector to hunt over the line terminals for the calling line.
At the same time, the start circuit relsases a trip relay in
the assoclated TRIP circuit, thus permitting another call to
originate in any other bank. Bach regular start circuit is
provided with means for testing the associated line finder
circuit and with an emergency plug and jack, whereby a regular
circuit may be replaced by an emergency circuit.

A Line Finder Circuit

Which finds and connects the terminals of the calliag line
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with the DISTRICT -SELECTOR circuit, there being a district se-
lector circult associated with and permanently connected to
each line finder circuit. The line finder circuit consists of
a power driven selector having fifteen sets of brushes wired in
multiple, each set of brushes having access to the lines in one
of the banks of twenty. At th~ same time that the line finder
selector starts upward hunting for the calling line, the asso-
ciated district circuit functions and selects an 1idle sender.
This circuit also includes a TEST and a make busy (MB) jack.

Which is the other end of the line finder selsctor con-
eists of a rotary magnet and sequence switch, and a magnet
driven sender selector switch which selects and connects the
district selector circuit to an idle sender circuit. The dis-~
trict selector selects and connects to an outgoing trunk under
control of the sender with which it is connected. It also
supplies talking battery to the calling station and connects
battery for the operation of the message register in the line
circuit on a call for which a charge is made, and connects a
busy tone to the calling station when required.

A Line Finder Time Alarm Circuit

Which gives visual and audible signals when a subscriber's
line is not connected to a line finder circuit within a speci-
fied time after a call has been originated.

%.65 A District Selector Circuit
z,66

Panel Line Finder Frame

3.71

A panel line finder frame consists of fifteen bhanks -
(otherwise known as panels) of line terminals, each bank con-
8isting of twenty sets of multiple line terminals, the total
capacity being 300 lines. The multiple terminals appear on
both sides of the frame and each get consists of four term‘nals
namely, tip (T), ring (R), sleeve (5), and hunting (H), Bach
frame and nk has a capacity of sixty line selectors, thirty
on the front and thirty on the rear of the frame. This number
of line selectors for a frame of 3CC lines may be reduced to
4O or 28. This arrangement of selectors for each 300 lines may
be accomplished by splitting the line multiple banks of a frame
in the following manner.

TCI Library www.telephonecollectars.infa




(_34 Pages, Page L )

Issue_3 BT_$02404L
February 11, 1927.

Replacing all previous

issues.

3.72

3.74

3.75

3.76

Where sixty line selectors are required for each 300
lines, the banks are split vertically in the center and the
terminals in one section are cross connected to the ter-
minals in ths other section, so that the first or bottom
terminal in a bank in one section will be connected to the
last or top terminal in the corresponding bank in the other
section.

Where forty line selecior are required for each %00
lines, the frame is split vertically into three sections,
and the terminals in two of the sectlona are cross con-
nected as just described for a two section split. The
other section being cross connected in a similar manner to
the third section of a corresponding bank on another frame.
In this way, 900 lines terminate on each two frames, the
terminal in each section being accessible to twenty line
selectors, ten on each sgide of the frame.

“here twenty eight line selectors are required for each
300 lines, the banks are split into four sections ~ the first
and second being cross connected togsther, and the third and
fourth sections being cross connected together, the terminals
of each section being accessible to 14 line selectors, 7 on
sach side of the frame.

Tach group of selectors for 30C lines is divided into two
sub-groups (A and B). The selectors of the A sub-group have
access to the terminals in one section of 30C lines and the
selectors of the B sub-group have access to ths terminals of
the same 3CC lines in the other section of the frame to which
the terminals in the first section are cross connected. By
this method a call originating in a group of twenty lines,
causes a selector in the A or B sub-group to start hunting,
the sub-group depending upon whether the calling line is in
the first or last ten lines of the group. Should two calls
originate in the same group simultaneously, one being in the
first and the other in the last ten lines of the group, two
selectors will start, one in each sub-group of selectors.
Should all line finders in a sub-group bs busy, the call ori-
ginating within the corresponding ten lines will start a se-
lector in the other sub-group.

When both sub-groups of selectors for 300 lines are on
the same frame, the TRIP magnets are used, one on the front
and the other on the rear of the frame. When the sub-groups
of selectors for 300 lines are on different frames, four TRIP

magnets are used, two on the front and two on the rear of
each frame.
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CONNECTING CIRCUITS

4.1 This circuit will function with any standard subscriber's
sender of sender selector type.

DESCRIPTION OF OPERATICN

5.

ORIGINATING CALL - 2 PARTY MESSAGE RATE LINES

The operation of this circuit in connection with a call originating
in the first ten lines of a group, is as follows: When the receiver at
the calling station is removed from the switchhook, the (L) relay in the
line circuit operates in a circuit from battery through the 200 ohm re-
sistance, winding of the (L) relay, contact of the (C0) relay, out over
the ringside of the line, back over the tip side, to ground on the arma-
ture of the (CO) relay. The operation of the (L) relay connects bvattery
through the 18-AC resistance in the TRIP circuit, and the 500 ohm wind-
ing of the (0) relay in parallel, through i‘ts make contact to the hunting
terminal (H) of the calling line in the line finder multiple benk, and
also closes & circuit in which the (BA) relay operates. The operation of
the (BA) relay closes a circuilt from ground on its armature through the
break contact of the (0) relay when "0O" wiring is used, thru the break
contact of the (K) relay, 700 ohm winding of the (TR) relay, break con-
tact of the (A), (STA), and (STB) relays to battery through the contact
of the STP-G magnet, operating the (TR) relay. The (TR) relay locks and
the (STA) operates in a circuit from ground through the (TR) relay 600
ohm winding and make contact, terminal 1 and brush of the G group distri-
butor selector, contact of the (C), (CA) and (SB) relays, to battery
through the 18-BH resistance and the winding of the (STA) relay in
parallel, operating the (STA) relay. The operation of the (TR) f&lay
also closes a circuit operating the TRIP magnets and opens the series
locking circuit through the (TR) relays in the other bank groups.

STARTING LINE FINDER

The operation of each TRIF magnet places its TRIP rod in position to
trip the corresponding bank brushes of any selector on the same side of
the frame as the selector is moved upward. |[The operation of the (5TA)
relay (A) closes a circuit from ground on i{s left armature to btattery
through the winding of the STP-G magnet which operates, (b) short circuits
the 500 ohm winding of the (CA) relay, prevéenting its operation, (c)
closes a circuit in which the (X) relay operates from battery through the
winding of the (X) relay, make contact of the (TR) relay, to ground through
the contact of the (STA) relay, and (d) closes a circuit operating the (LF)
relay in the line finder circuit, from ground through contact of the (GA),
and (C) relay, (A-1) bridging brush and terminal of the A selector, over
lead ST, contact of the (MB) relay in the line finder circuit, contact
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of the TEST Jack, to battery through the 1,000 ohm winding of the (LF)
relay. The(K) relay locks in a circuit through its winding, contact of
the (0) relay, contact of the (X) relay, to ground through the contact
of the (BA) relay, when "0" wiring is used or the (K) relay lockes in a
¢ircuit through its own make contact, contact of the (0) relay to ground
through the contact of the (BA) relay. The operation of the (X) relay
opens the circuit through the 700 ohm winding of the (TR) relay, thus
preventing another line finder selector from being started by this call,
and closes a circuit from ground on its make contact, through the 150C
ohm winding of the (0) relay, but the (0) relay doss not operate until
the line finder selsctor makes contact with the terminals of the calling
line. The (LF) relay opsrated, (a) locks through its make contact and
650 ohm non~inductive winding to ground on the contact of the (H) relay,
(b) closes a circuit to operate the (GA) relay to ground on the M commu-
tator when the line finder selector starts upward. The (LF) relay oper-
ated, (a) closes a circuit from ground on the N commutator brush and
segment, operating the line finder up magnet, (b) closes a circuit from
ground through the N commutator brush and segment, break contact of the
(E) relay to battery through the primary winding of the (CI) relay,
operating the (CI) relay, and (c) closes a circuit operating the STP-A
magnet. The STP-A magnet remains operated until the (5T7A) relay re-
loases. '

FINDING THE LINE AND SELECTING A SENDER

The operation of the UP magnet as describsd in the preceding para-
graph, causes the line selector to move upward, hunting for the ter-
minals of the calling line.” Slightly after the line selector moves off
normal, a circuit is closed from ground through the ¥ commutator brush
and segment, operating the (E), and (GA) relays. The (GA) relay oper-
ated locks to ground on the make contact of the (STA) relay and opens
the operating path of the (LF) relay. The operation of the (E) relay,
(a) closes a circuit from ground through its make contact, contact of
the MB jack, to battery through the primary winding of the {MB) relay,
operating the (UB) relay, (b) closes a circuit from ground through cam
4 and I, make contact of the (&) relay, to battery through the inner
winding of the (D) relay, operating the (D) relay, (c) opens thecircuit
through the inner winding of the {CI) relay, thus permitting the (CI)
relay to release unless the TEST brush of the sender selector is making
contact with the TEST terminal of a busy sender, in which case the (CI)
relay locks in a circuit from bvattery through its secondary winding,
contacts of cam §, make contact of the (CI) relay, to ground on the
test terminal of the busy sender. If the (CI) relay holds, the operation
of the (E) relay also closes a circuit from battery through the primary
winding of the line finder (F) relay in parallel with the winding and
break contact of the SS magnet, through the make contacts of the (CI)
and (E) relays, to ground through cam H, and operating .the (F) relay
and the SS magnet. The operation of the (F) relay opens the tip and
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ring leads in the line finder circuit, to prevent the operation of the dis-
trict (L) relay if the line selector connects to the terminals of the call-
ing line before the sender selector finds an idle sender. The operation of
the S3 wmagnet, opens the circuit through its winding and break contact,
causing its release., The release of the SS magnet advances the sender se-
lector brushes one step to the terminals of the next sender. If this
sender is idle, the (CI) relay releases; if not, the (CI) relay holds and
the SS magnet again operates and releases, advancing the sender gelector
brushes another step. The SS magnet continues to operate and release until
the sender selector brushes make contact with the t erminals of an idle
sender selector. The (Cl) relay then releases, connecting ground in posi-
tion 1 to 1-1/4 of the district switch through cam H, make contact of the
(E) relay, and break contact of the (CI) relay, to the TEST terminal of

the sender which has been selected, to make it test bus, to all hunting
sender selectors. The release of the (CI) relay also opens the circuit
through the inner winding of the (F) relay.

MAKING DISTRICT BUSY

The (¥B) relay operated, (a) locks in a circuit from grounu on tne
armature and outer make contact of the (ST-A) relay, lead X, make contact
and secondary winding of the (MB) relay, to battery through the break con-
tact of the (SL) relay, so that the (MB) relay will not release should the
selector return to normal while another call is going through, (b) closes
a circuit from ground on the commutator make contact of the (LF) and (MG)
relays, to battery through the outer windingof the (F) relay, which oper-
ates if the relay was not previously operated, thus keeping the tip and
ring leads to the district circuit open until the calling line is found
by the selector, (c¢) connects ground on its armature to the series circuit
through the (MB) relay of the other selectors, in the same group, thus
permitting the operation, over lead CH, of the (CA) or (CB) relays in the
starting circuit when all line finder selectors in the group are off
normal, (d) opens the circuit over lead Y, to prasvent the (GA) relay from re-
opsrating, (e) transfers the ST lead to the next line finder which if busy

transfsrs the call over the ST lead in the same manner until an idle Yine
finder is found.

RELEASING THE TRIP AND START CIRCUIT

During the selection of an idle sender, as line finder selector is
moving upward, the line may be found before the sender is selected or vice
versa. As soon as the line finder selector has moved up beyond the
tripping zone, ground is connected to the K commutator brush and segment,
thru the break contact of the (DS) relay, over lead K, through the make
contact of the (GA) relay, break contacts of the (SA) and (C) relays and
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over lead I, thereby short circuiting the 600 ohm winding of the (TR) re-
lay, causing it to release. The (ST-A) relay holds in a circuit to the

K commutator ground, until the K commutator brush moves off the commu-
tator 'segment, just befors the line selector brushes reach the first set
of line terminals. The release of the (TR) relay closss the series lock-
ing circuit through the winding of the (TR) relays in the other groups,
and releases the two associated TRIP magnets. The release of the (STA)
relay (a) releases the (GA) relay; (b) opens the holding circuit through
the secondary winding of the (MB) relay, the (MB) relay now holding in
its operating circuit, (¢) releases the STP-G magnet, thereby advancing

.the brushes of the G group distributor selector to the terminals of the

tip circuit in the next group, (d) releases the STP-A magnet thereby ad-
vancing the brushes of the A sub-group distributor selector to the.ter-
minals of the next line finder circuit, and (e) removes the short cir-
cuit from the 500 ohm winding of the (CA) relay which operates if all

the lins finders in the group are busy as described in paragraph 43. "All
Selectors in one Group Busy".

EMBRGENCY RELEASE OF START CIRCUIT

The circuit is arranged to free the start and trip.circuit in case a
K lead hecomes open or a X brush and segment fail to function. The (XF)
and (KA) relays and the 149-J interrupter are provided for this purpose
and are so wired that when either the (STA) or (5TB) relay remains oper-
ated, due to the failure of the K lead to short circuit and release the
(TR) or (TR-1) relay in the trip circuit, the (XF) relay operates as soon
as the interrupter contacts I, III and V close. The (KF) relay operated,
locks to ground on the contact of the (STA) or (STB) relay. If the (KF)
relay remains locked for a period of 2 seconds interrupter contacts 11
and IV close and connects ground to the 600 ohm winding of either the
(TR) or (TR-1) relay in the trip circuit depending on whether the call is
going through the A or B .sub-group, thus releasing the (TR) and (TR-1)
relay. Then the interrupter contacts II or IV open, the (STA) or (STB)

relay releases in turn releasing the (XK¥) relay restoring the start cir-
cuit to normal.

START CIRCUIT ALARM

The interrupter contacts VI close at the same time as contacts II
and IV and with the (KF) relay operated, a circuit is closed operating
the (XA) relay. The (KA) relay operated, (a) locks under control of a
key in the trouble desk, (b) lights a lamp in the trouble desk which is
individual to the line finder frame and (c) operates the.alarm. When
the key at the trouble desk is operated, the (KA) relay releaaes, ex-
tinguishing the lamp and silencing the alarm
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FINDING CALLING LINE

e ———

When the selectnr brushes make contact with the terminals of the
calling line, a circuit is closed from battery in the trip circuit,
through the 50C ohm winding of the (0) relay and the 500 ohms resistance
connected in parallel, make contact of the (L) relay, over lead H, the
contacts of the line finder cam ¥, winding of the (H) relay, to ground
on the break contact of the (DS) relay, operating the (H) relay in the
line finder circuit and the (0) relay in the trip circuit. The opera-
tion of the (1) relay connects the 18-T resistance in parallel with its
winding for the purpose of speeding the operation of the (0) relay by
increasing the current through its 500 ohm winding. The (0) relay must
opsrate before ths IF brush breaks contact with the H tsrminal in case
the selector brushes are carried past the calling line terminals. The
operation of the (0) relay opens the (iI) relay holding cir¢uit, causing
its release. The cperation of the (H) relay opens the circuit in which
that the (LF) relay has been holding but the (LF) relay does not release
immediately since ground is connected to the C commutator brush and seg-
ment. The (LF) relay is thus held operated, until the brushes are cen-
tered on the terminals of the cailing line. When ths circuit through
the C commutator segment is opened, the (LF) relay ré#leases and (a) opens
th's circuit through the UP magnet, stopping the upward movement of the
selector, (b) closes a circuit operating the (SL) relay from ground on
the M commutator, break contact of the (LF) relay, make contact of the
(E) relay, winding of the (SL) relay, inner contacts of cam T, make con-
tact of the (D) relay, to battery throuzh the break contact of the (DS)
relay and (e) opens the circuit through the secondary winding of the (F)
relay. When both the (LF) and (C}) relays have resleased after the line
has been found and the sender selected, the (F) relay releases, comnect-
ing the calling line to the district circuit.

ADJUSTMENT OF "C" COMMUTATOR BRUSH

The ad justment of the C commutator brush with relation .. cnhe tripped
¥ multiple brush, is such that it doss rot break contact with the C commu-
tator segment until slightly after the holding circuit through both wind-
ings of the (LF) relay is opened by the operation of the (H) relay when
the H brush makes contact with the H terminal to which battery is con-
nected. The UP magnet, therefore, remains operated and the selector con-
tinues tc¢ travel upward until the brushes are carried slightly above the
center of the line terminals, allowing the locking pawl to enter the
notch on the rack attached to the brush support rod. At this time the
holding circuit through both windings of the (LF) relay is opened at the
C commutator, releasing the relay. The (LF) relay released, releases the
UP magnet. The selector then drops inio place, thus centering the brushes
on the line terminals,
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15.

16.

The opsration of the (SL) relay closes a circuit from battery througl
its make contact, two 18-Q resistances, slesve brush and terminal, to
ground through both windings of ‘the (C0) relay in series, operating the
(CO) relay. This same battery is connected to the sleeve terminal of
the line at the final frame making the line test bygy to all hunting
final selectors on e terminating call. The (CO) ralay operated releases
the (L) relay, which in turn releases the (BA) relay and (H) relays. The
release of the (PA) relay releases the (0) relay. The (X) relay whose
locking circuits was opened when the (0) relay operated is very slow to
release in order to hold the circuit through the 1500 ohm winding of
the (0) relay closed and the (0) relay operated, until after ths (BA)
relay released; otherwise another line finder may be started for this
call. After the (0) relay releases, another call may start in the same
group of ten lines, if the starting circuit is ready for call. For a
call originating in the last ten lines of a bank of twenty, the opera~
tion will be similar to that above described, except that the (BA-1),
(x-1), (o0-1), (TR-1), (ST-B) and (GB) relays are used instead of the (BA),
(¥), (0), (TR}, (ST-A) and (GA) relays.

SIMULTANEGUS CALLS

If a call originates in each of the first and last ten lines of a
group simultaneously, the relays of both trip units A and 3 and of both
distributor selectors in the starting circuit operates as above de-
scribed, starting two line selectorsy one in each sub-group. 1In this
case, the primary winding of the (¢) and (0-1) relaye ars connected in
parallel through the make contacts of the (BA) and (BA-1) relays and
both will operate when either one or both of the line finder sslectors
finds the terminals of a calling line.

ADVANCING THE SWITCH TO POSITION 2

The operation of the (SL) relay, also cleoses ¢ircuits from ground
on the N commutator brush and segment, break contact of the (F) relay,
make contact of the (SL) relay, cam 0, to battery through the windings
of the (CE) relay, operating the (CH) relay, -and through cam ¢, cam R,
to battery through the outer winding of the (L) relay, operating the
(1) relay. The operation of the (L) relay closes a circuit from battery
through the winding of the district R magnet, cam B, make contact of
the (L) relay, to ground through cam M, advancing the district switeh
to position 2. The (L) and (CH) relays release when the switch advanrcus
from position 1. 1In position 1-1/2 to 2 inclusive, the test terminal
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of the sender is connected through cams C, and 1 to ground. The (CH) re~
lay operated, performs no useful function if the district advances to
position 2. Should the district fail to advance from position 1, the
(CH) relay closes a circuit from ground on cam I, through the contacts of
the (CS) and (CH) relays to the Selector Time Alarm Circuit (not shown)
which functions, giving a visual and audible signal.

COMPLETING THE FUNDAMENTAL CIRCUIT

With the switch in position 2, the tip and ring lsads from the calling
line are comnected through the break contact of the (F) relay, cams P and
Q, to the T and R leads to the sender for dialing. In position 2, the
(CI) relay operates znd (a) connscts ground to the test brush of the
senidsr selector to make the associated sender test busy after the switch
advances from position 2 and until the (CI) relay again releases, (b)
operates the (CI-1) relay (c) connects lead FT from the sender to battery
through the inner winding of the (L) relay. The (CI-1) relay operated
connects the SC lead from the sender, through cam V, make contact of the
(CI-1) relay, cam U to battery through the outer winding of the (D) re-
lay, and connects the R lead through to the R lead of the sender. The
assoclated sender then receives impulses originated at the subscriber's
dial and the sender advances to the position in which thes sender controls
district brush selection. In this position it connects ground through
the winding of the sender stepping relay to the lead FT, oporating the
stepping relay in the sender circuit and the (L) relay in the district
circuit. The (L) relay locks in a circuit from battery through its pri-
mary winding and make contact and cam L, make contact of the (CI) relay
to greund on lead PT. The operation of the (L) relay advances the dis-
trict switch to position 3 "BRUSH SECTION" in the circuit described for
advancing it to position 2. 1In position 3, the 500 ohm winding of the
(CH) relay is connected in parallel with the outer winding of the (D)
relay through cam U break contact of the (CI) relay, cam U to the lead
SC. The (CH) relay may operate at this time but serves no purpose in
8o doing. With the switch in position 3, the UP magnet is operated in
a circuit from battery through its winding, cam C, make contact of the
L) relay, to ground through cam M, causing the selector to move upward

.for brush selection.

"A" COMMUTATOR

As the selector moves upward in position 3, carrying the commutator
brushes over the commutator segments, the A segment and brush inter-
mittently connecte ground to the tip side of the fundamental circuit,
through cams ¥ and L holding the (L) relay operated, but successively
short circuiting the stepping relay in the associated sender circuit,
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thus releasing and permitting ite reoperation until the proper brush
has been selected. 'When sufficient impulses have been sent back to

satisfy the sender, the fundamertal circuit is opened, releasing the
(1) relay.

DISTRICT BRUSH SELECTION

The release of the (L) relay opens the circuit through the UP mag-
net theredby stopping the selector in the position in which the proper
set of brushes will be tripped when the sslector again moves upward,
and advances the district switch to position 4 in a circuit from bat-~
tery through the winding of the R magnet, cam B, contact of the (L) re-
lay, to ground ithrough cam M. When the associated sendsr is a two
digit sender, it advances from the position in which it controls dis-
trict brush selection and reduces the resistance to gZround over lead
SC sufficiently to cause the (CH) relay to operate if not already oper-
ated. In position 4, the trip magnet (T!) operates in a circuit from
battery through its winding, to ground through cam S, and the dis-
trict (L) relay operates and locks as it did in position 2, advancing
the district switch to p031t10n 5 for group selection. #ith the
switch in pesition 5, the UP magnet is reoperated, causing the selector
to move upward for group selection. The TM magnet is held operated in
position 5 and when the selector starts upward, the proper brush is
tripped.

"B" CCMMUTATOR

As thc selector moves upward for group selection,
commutator Lrushes over
intermitiently conneiis
cuit, ithrough canm L, hel A
short circuiting the stepping
thus releasing and permitiing
has been selected.
satisgfy the ssnder,
(L) relay.

carrying the
the commuiator segments, the B segment and brush
greund to the tip side of ths fundamental cir-~

1r the (L) relay operated, hul successively
relay in the associavte? sender c¢ircuit,
1t6 rescperation, until ike proner group
¥hen sufficiesnt impvises have beern ssnt wal i

the Tundamental reieosirms 1l

circult is ope. u‘l‘(.i,

=

DISTRICT GROUP SELESTICN

-6 1/4, a circuit is

The releasc o
net stopping the
resting on the
trunks,

’ Py
ALY relny ope

spinpctor

circuit thro.su the UF nag-
noin which ;ts br.c‘es ars
fterminaia o) First trunk in the Sezorod proup of
advances the dinstrici switch {o position . In position 5 to
cloged from hettery through the I iimisn and 1
terminal of the line t=o tha PT selector, brush

rens ih
in that pomitio
-H-l;

©1 selsctor, winding of
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and 1 terminal of the S5-4 arc, cam H, to ground energizing the PT se-
lector magnet. When the switch advances from position 6 1/, the ener-
gizing circuit is opened, releasing the PT selector which steps its
brushes one terminal on. its back stroke. The line test selector remains
in position 2 until the sequence switch is advanced to position 9 3/4.
With the switch in pesition 6, the (L) relay operates in a circuit from
battery through its outer winding, cam R, cam 0, make contact of the (sSL)
relay, break contact of the (F) relay, to ground through the N commutator
segment and brush. The oreration of the (L) relay advances the switch

to position 7 in a circuit from battery through the winding of the R mag-
net, cam B, make contact of the (L) relay, cam i, make contact of the

(D) relay, to ground through cams I and H.

TRUNK HUNTING WITH TRUNK IDLE

Should the first trunk in the group in which the selector is hunting
be idle, the (L) relay releases as the switch leaves position 6 1/4.
While the switch is in position 6 1/2 and 7 3/4 inclusive, ground is con-
nected through cam M, break contact of the (L) relay, cam E, to the sleeve
terminal of this trunk, making it test busy to any other sslector. The
release of the (L) relay advances the switch to position 8,

TRUNK HUNTING WITH TRUNK BUSY

Should the first trunk in the group in which the selector is hunting
be busy, the (L) relay is held operated in a circuit from dbattery through
its primary winding and make contact, cam E, to ground on the 5 terminal
of the busy trunk. WwWith the switch in position 7, the UP magnet is re-
operated and the selector travels upward, until an idle trunk is found.
When an idle trunk is found, the locking circuit through the inner wind-
ing of the (L) relay is opened, but the relay does not release immedi- .
ately dus to & circuit beingz c¢lessd from battery through its secoadary
winding, cam R, to ground through the C commutator brush and segment.

When the brushes are centered on the trunk terminals, the circuit through
the C commutator segment is opened and the (L) relay releases, in turn
opening the circuit through the UP magnet which stops the selector brushes
on the terminals of the selected trunk. The release of the (L) relay also
advances the switch to position &.

"Cn COMMUTATOR

The adjustment of the C commutator brush, with relation to +th: tripped
sleeve multiple brush is such that it does not break contact with the C
commutator segment, until slizhtly after the holding circuit throush the
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primary winding of the (L) relay is opened, by the sleeve dbrush leaving
the busy terminal and making contact with the sleeve terminal of the
idle trunk. The UP magnet, thersfore, remains operated and the sslector
continues to travel upward until the brushes are carried slightly above
the center of the trunk terminals, allowing the locking pawl to enter
the notch on the rack attached to tne brush support rod. At this time
the holding circuit through the secondary winding of the (L) relay is
opened at the C commutator, releasing the relay. The (L) relay released,
disconnects ground from the commutator fecd bar (G) and releasss the UP
magnet. The selettor then drops into place, thus centering the brushes
on the trunk terminals. During trunk hunting, in position 7 only, the
commutator feed ground is supplied from ground on cam M, under control
of the (L) relay. This is to prevent the reoperation of the (L) relay
by & closing of a circuit betwsen the C commutator-brusn and segment,

on the overthrow of the sslector, ori&s it 4rops into place.

SELECTION BEYOND

When th? switch enters position 7 3/4, ground is connected through
cam E to the 5 terminal of the melected trunk making it test busy.
With the switch in position 8, a circuit is closed from ground on the
armature and make contact of the (CH).relay, cam O, cam R, to battery
through the outer winding of the (L) relay, operating the (L) relay and
theredby advancing the switch to position 9. 1In position 9, the tip and
ring sides of the outgoing fundamental circuit are closed through the
tip and ring terminals of the selected trunk for selection beyond through
the FT and FR brushes of the sender selector and cams F and § respec-—
tively. After selection beyond has been completed, ground in the sender
is removed from the SC lead, releasing the (CH) relay. The release of
the (CHE) relay releases, the (L) relay. The release c¢f the (L) relay
advances the switch to position 10. As the switch leaves position 9 1/2,
the dialing circuit is opened at came P and Q and in position 9 3/4, the
tip and ring leads from the line finders are closed through cams P and O
respectively, to 24 volts battery and ground in the district.

FIRST TEST OF CALLING LINE

As the district switch enters position § 3/4 tc 10 1/2, the PT mag-
net, operates in 2 circuit through the S-4 brush and 2 terminal, to
ground on cam H. The PT magnet operated, steps the brush assembly to
terminal 3. With the line test switch on terminals %, 4, 5, and 6, 48
volt battery is connected to the tip side of the subscribsr's line,
through terminal 3 and T-1 brush of the selector and cam P. The charge
in the station condenser is thus neutralized so that it will not
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interfere with the proper functioning of the (T) reliy as the line is
tested, when the line test switch enters a test vogitian, . A circuit is
also closed from battery through vone winding of the repuating coil, wind-
ing of the (DC) relay, R-3 brush and terminal 3 of the te.t gwitch, to
ground through the non-inductive winding of the (RC) relay, operating

the (DC) relay. The operation of the (DC) relay closes a ho.ding circuit
for the (D) relay. With the line test switch on terminal 3s 8 circuit is
also closed from battery through its B-2 brush and 3 terminal, ., ground
through the primary winding of the (RT) relay which operates.

ROUTINF, TEST

The (RT) relay operated, (a) closes a circuit from ground on cam W
thru the C-5 brush.and 3 terminal of the line test switch, make contact
and 3400 ohm winding of the (RT) relay, to battery through the winding
of the (T) relay which operates and (b) connects ground on its armature
to the selector time alarm circuit. The function of the (RT) relay is
to make a routine test of the (T) relay on each call befors it is con-
nected to the line in connection with making two party tests. If the (T)
relay operates satisfactorily in series with the 3400 ohm winding of the
(RT) relay, it does so on less current than it would receive under the
worst line circuit conditions, thus assuring ite operation under the
worst circuit condition. If the (T) relay dees not operate in series
with the 3400 ohm winding of the (RT) relay, the PT selsctor remains on
terminal 3, causing the gelector time alarm cirocuit to functiop. Yhen
the (T) relay operates on a routine test, a circuit is clessd from ground
on its armaturs, make contact of the (RT) relay, to battery through the
inner winding of the (I) relay, which opsrates. The (I) relay operated,
closes a circuit from ground on its armature, terminal 3 and S$-i4 brush of
the party line test switch to battery through the winding and break con-
tact of the PT magnet, operating the seslector which steps the brushes to
terminal 4. With the line test switch on terminal 4, the operating cir-
cuit for the (T) relay is opened, at the C brush, releasing the (T) re-
lay. The (T) relay released, opens the circuit through the (I) realay
which releases. The (I) relay released, steps the selector to terminal
5 in a circuit traced from ground on the armature and break contact of
the (I) relay, terminal 4 and S-4 brush of the selector, to battery
through the winding of the PT magrnet. With the line test switch on ter-
minal 5, a circuit is closed from battery through the winding of the PT
magnet, S~4 brush and terminal 5 to ground through the make contact of
the 149-A interrupter, operating the 200-5 selector. When the contacts
of the interrupter break, the energizing circuit of the selector maznst
is opensd, releasing the magnet, which steps the brushes to terminal 6.
The 200-3 selector continues tc operate under control of the 145-A typs
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interrupter, advancing the line test switch to position 8, ground thru
the S-4 brush and terminal 8 advances the switch to position 9.

TESTING SUB-STATION

At terminal 7 of the line test switch the subscriber's line is
tested to determine which party on the lines has originated the call,
in order that the call may be registered correctly. If the call origi-
nates at the station whose ringer is connected to ground through a con-
denser, the (T) relay does not operate. If, however, the call originates
at the station with the grounded ringer, the (T) relay operates in turn
operating the (RC) relay. The (T) relay operates in a c¢ircuit from
ground through the sub-station ringer, over the tip side of the line,
through the cam P, T-1 brush and terminal 7 of the line test selector, .
to battery through the winding of the (T) relay. The operation of the
(T) relay closes a circuit from ground on its armature, break contact of
the (RT) relay, make contact of the (CI~1) relay to battery through the
primary winding of the (RC) relay which operates. The (RC) relay oper-

ated, transfers the circuit to the message register as explained herin-
after. b )

TALKING SELECTION

¥ith the switch in position 10, the sender circuit functions and
connects ground to the FT lead, causing the (L) relay to operate and
lock through its primary winding over the tip of ths fundamental cir-
cuit previously described. The (L) relay operated, advances the switch
for talking selection. This circuit is traced from bvattery through the
R magnet, cam B, make contact of the (L) relay, to ground through ter-
minal 9 and C-5 brush of the line test sslector to ground on cam W. As

‘the switch advances, ground is intermittently connected to the tip side

of the fundamental circuit through eam E, holding the (L) relay oper-
ated, but successively ghort circuiting and permitting the reoperation
of the stepping relay in the sender circuit. When sufficient impulses
have been sent back to satisfy the sender, the fundamental circuit is
opsned, releasing the (L) relay. The (L) relay released, opens the
circuit through the X magnet, stopring the switch in position 11, 12
and 13, depending upon the class of call. With the line test switch
on terminal &, the (T) relay releases, the 48 volts battery is discon-
nected from the tip side of the line. With the line test switcn on
terminal 9 and the district sequence swiich in position 10, a circuit
is clossed energizing the 200-S selsctor. This circuit is from ground
cam [, terminal 9 and 3-l4 brusk of the switch, winding of the PT mag-

oy

nst, to battery through terminal 9 and B-2 brush of the selector. As
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tho district switch advances from position 10 1/2, the operating circuit :
of the PT magnet is opened at cam H, releasing the magnet which steps its
brushes to terminal 10. With the test switch on terminal 9, the holding
circuit of the (DC) relay is transferrsd from the non-inductive winding
of the (RC) relay and closed metallic over the sub-station loop. This
circuit is traced from battery through one winding of the repeating coil,
winding of the (DC) relay, R-3 brush and terminal 9 of the line test
switch, cam Q, break contact of the (F) rslay, terminal and brueh of the
line finder, through the station loop, back through the terminal an? “hrush
of the selector, break contact of the (F) relay, lower contacts of éan P,
T-1 brush and terminal 9 of the test switch to ground through the other
winding of the repeating coil.

DISCHARGING THE SENDER

With the (DC) relay operated, a loecking circuit is closed for the (D)
relay after the switch advances from position“9. The (D) relay is slow
to release so that the connection will not be lost if the switchhook at
the called station is momsntarily depressed. Az the sequancs: gwitch .
lsaves position 10, ths holding circuit of the (CI) relay is traunsferred
from ground on cam S to ground on cem E, under control of the (L) relay.
This circuit is traced from battery thru the secondary winding of the
(CI) relay,” inner contacts of cam U, make contact of the (CI-1) relay,
cam V, make contact (L) relay to ground thru cam E. The release of the
(L) relay opens the holding circuit through the (CI) relay, .disconnecting
the sender from the distriet circuit.

CALLED PARTY ANSWERS

_ When the receiver at the called station is removed from the switch-
hook, with the switeh in position 1l or 12, reversed battery and ground
from the incoming circuit operates the (CS) relay. The (CS) relay oper-
ated closes a circuit from ground on cam I, through the #3 contact of

the 149-J interrupter secondary winding of the (I) relay, to battery.
Vhen the interrupter contact closes, the (1) relay operates and locks to
the same ground through its make contast. When the 4 contact of the in-
terrupter closes with the (I) xelay opsrated the (CH) relay operates
through its windings in ssries and locks through e¢am 0, to ground., The
(CH} relay operated also closes a circuit from battery on its make con-
tact to hold the (SL) relay operated after the (D) relay releases. The
149-7 interrupter is so connected in the circuit that the operation of
the (CH) relay is delayed for at least two seconds after the (CS) relay
operates. This delay is to prevent the falge operation of the (CH) relay

should the (CS) relay operate momentarily before the called party answers
due to any line disturbances.
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The switch advances to position 13 as described above and when the
operator inserts the plug of a cord in the answering jack of the trunk,
the (CS) relay opsrates on resversed battery and ground over the trunk.

" With the switch in position 1%, a circuit is closed from cam H, ter-

minal 10 and S~ drush of the line test switch, winding of the PT mag-
net to battery through terminal 10 and B-2 brush of the selector,
energizing the stepping magnet. The (CS) rslay operated, closes a cir-
ocuit from the same ground on cam I, through cam R, to battery through
the secondary winding of the (L) relay, which operates,gnd advanses the
switch to position 14. As the switch leaves position ¥3, the holding
circuit of the (CI) relay is opened at the cam U, releasing the relay.
The release of the (CI) relay releases the (CI-1) relay and disconnects
the sender circuit from the district. As the switch leaves position

13 1/2, the operating c¢ircuit of the PT magnet is opened at cam H, re-
leasing the magnet and stepping the line test selector brushes to ter-
minal 11, With the switch in position 1li, the repeating coil and battery
ars disconnected and the T and R leads are connected directly to the T
and R brushes of the selector through cams P and Q, respectively. As the
switch enters position 1% 1/2 the (L) relay locke in a circuit from
ground over lead S of the selected trunk, through cam E, to battery
through winding of the (L) relay, and in position 14, the locking cir-
cuit through the inner winding of the (D) relay is transferred from the
contacts of the (DC) relay to cam J., In position 14, a checking tone
cireuit is closed over the sleeve of the operator's trunk, cam E, make
contact of the (L) rslay, cams V, and Y 2 m.f. condenser, cam X, the S
brush and terminal at the line finder bank, to ground through the wind-
ing of the (CO) relay for number checking. '

DISCONNECTION - REGULAR CALL

When the receiver at the calling station is replaced on the switch-
hook, the (DC) relay releases, in turn releasing the (D) relay.  The (D)
relay released, closes a circuit through the R magnet, advancing the
switch to position 16. As the switch enters position 14 3/4 ground is
connected through cam H, terminal 11 and S=i4 brush of the line test
switch to battery through the winding of the PT magnet and terminal 11
and B-2 brush of the test switch, energizing the magnet. When the switch
leaves position 15 1/l4, the energizing circuit for the PT magnet is
opened at the cam H, releasing the magnet and advancing the line test

switch to terminal 12. The 149-] interrupter steps the switch to ter-
minal 16. - ‘
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SECOND () 0 ING LINE

As the 1ine: test switch passes over terminale 12 and 1% with the dis-
trict switch in position 16, battery is connected through the T-1 brush

‘and cam P to the tip side of the line to discharge the sub-station cen-

denser. On terminals 14, 15 and 16 of th» line test switch, a second test
is mads on the line. During this test, the tip and ring of the line are
short circuited through the make contact of the (CH) relay, in order to
test for a foreign ground on either side of the line. With the district

switch in position 16, the (I) relay opsrates in a circuit from battery

through ite primary winding, terminal 12 and C-5 brush of the line test
switch to ground on cam W, and remains operated until the line test switch

- advances from position 15. If the (T) relay operates in position 1L to 16
‘of the test switch, the (I) relay is held operated and the l1ine test switch

steps to terminal 16. This holding circuit is traced from ground on the
armature of the (T) relay, make contact of the (RT) relay, to battery
through the inner winding of the (I) relay. ¥ith the (I) relay: operated,
the test switch is held on this terminal and a circuit is closed operating
the selector time alarm circuit. When the alarm is investigated, the sme- '
quence awiich must be advanced to position 17, manually, to prevent a
false charge to the calling station. If, however, the line is free from
ground when the second test is made, the (T) relay does not operate and
the (I) relay releasas and closes a circuit from ground through its break
contact, terminal 16 and S-4 brush of the test switch, to battery through
the winding and break contact of the PT magnet, stepping the brushes to
terminal 17, The selector then steps to positien 20 under control of

the 149-J interrupter in order to allow sufficient time for the operation
of the message register in the associated line eircuit. As the line test
switch passes over terminal 19, a message register circuit is closed from
battery through the make contact and armature of the (CH) relay, operat-
ing the proper message register in the associated line switch circuit as

‘explained below.

AGE STERING

A8 explained under first test of calling line, the (RC) relay oper-
ates and locks on the first line test when the call eriginates at the
station with the grounded ringer but does not operate on line tests when
the call originates at the station whose ringcr is connected in series
with a oandenser. The operation or non-operation of the (RC) relay de-
termines which station register shall register the call. If a call ori-
ginates at the station whose ringer is copnected to ground in series
with & condenser, the MR-l message register in the line circuit operates.
The registering circuit is traced from battery on the make contact of

TCl Library www telephonecollectors.info




54 Pages, Page 20)

Issue 3 BT 502094

Feb:

11, 1

Replacing all pro;ious
issues.

36.T

the (CH) relay through cam T break contact of the (I) relay break con-
tact of the (RC) relays, through the 18-AN resistance in multiple brsak
contact of the (L) relay make contact of the (C0) relay, through wind-
ing of the (MR-1l) message register to ground. On calls originating at
the station whose ringer is permanently connected to ground, the (RC)
relay operates and locks and closes a circuit short sircuiting the (E)
relay which releases. This circuit is traced from ground on C-2 brush
and terminals 18 and 19 of the 1line switch make cantact of the (RC) wre-
lay to the winding of the (E) relay short circuiting the inductive wind-
ing of the (E) relay. The (E) relay released, (a) opens the circuit
through the (SL) relay which releases, (b) opens the operating circuit
for the (MB) relay, but the (MB) relay does not release on accoimt of a
circuit being closed to ground on cam I. The release of the (SL) relay
opens the circuit, releasing the (CO) relay. When *P* wiring is used
the (F) relay also operates opening the tip and ring leads., When the
(CO) relay releases, the MR-2 message register is comnected to lsad H
and the registering circuit for the second party station is traced from
battery on the make contact of the (CH) relay, break contact of the (I)
relay, make econtact of the (RC) relay, contact of the (G) relay, through
the 18-AN resistance in multiple, cam ¥, brush and commutator of the L¥
selector, over lead H, break contact of the (L) amd (C0O) relays, to
ground through the winding of the MR-2 message register. As the opera-
tion of register MR-2 is dependent on the release of the (SL) relay, it
will be noted that the sleeves of the line at the final frame is left
unguarded by the release of the (SL) relay. In the event that the line
is again seized by a final selector immediately upon the release of the
(SL) relay, the (G) rslay operates and opens the register circuit, thus’
preventing the wrong station being charged with the call. The (G) re-
lay operates in a circult from ground through cam .E, cam L, cam K, -
through the winding of the (G) relay, over ths S lead to battery on the
S lsad of the final salector which seized this line.

DISCWION _REGULAR CALL

As the line test switch steps to terminal 20, a circuit is closed
from ground onthe C-2 brush and terminal 20 of the line test switch,
break contact of the (L) relay through cam B to battery through the R
magnet, advancing the district switch to position 17. The A cam ad-
vances the switch to position 18. As the switch enters position 18, a
circuit is closed operating the (DS) relay in the line finder circuit.
This circuit is traé¢ed from ground on the ¥ commutator brush and seg-
ment, through the 350 ohm winding of the (DS) relay, cam N, break con-
tact of the (D) relay, to battery on the break contact of the (DS) re-
lay. The (DS) relay operated, (a) locks through its make contact and
350 ohm winding to the same battery (b) closes a circuilt through the
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outer winding of the (F) relay, thus insuring the holding of this relay
until both the line finder selsctor and the district selector have re-
turned to normal, (c) operates the line finder DOWN magnet from ground

on its armature, which restores the line finder selector to normal. W¥When
the line finder selector returns to normal, ground is disconnected from
the ¥ commutator segment, releasing the (BY; (DS), and (MB) relays. With
the district switch in position 18, a circuit is closed from ground on
cam I, break contact of the (D) relay, cam D, terminal 20 and S-U drush
of the test switch, to battery through the winding of the PT magnet which
operates and advances the switch to terminal 21,

37. RESTORING DISTRICT TO NORMAL

~ With the line test switch on tsrminal 21, the circuit is closed from
ground on the C-2 dbrush and terminal 21 of the test switch to battery
through the down magnet restoringtthe selector to normal. When the dis-
triect selector reaches the bottom :of the frame, a circuit is closed from
ground through the Y commutator brush and segment, D-6 brush and terminal
21, 5-4 brush and terminal to battery through the PT magnet, stdpping the
brushes to terminal 22. With the test switch on terminal 22, a circuit
is closed from ground on the terminal 22 and S-4 brush to battery through
the PT magnet stepping the switch to terminal 1. With the line test
switch on terminal 1, ground through the Y commutator brush and segment,
D~6 brush and terminal 1 of the line test switch, cam B to battgry :
through the R magnet, advamnces the district switch to poaition l.° As the
switch leaves position 18, the circuit through the DOWN magnet is opened, .
and after position 18 1/u. the circuit through the outer: winding of the
(F) reélay is opened, reloasing the relay.

38. DELAYZD DISCONNECT:

Should the calling subscriber fail to replace the receiver on the
switahhook after the called subscriber has disconnected, the release of
the (CS) relay, due to the incoming trunk functioning, operates the se-
lector time alarm circuit from ground through cam I over the circuit
previously described, thereby notifying the switchman of the existing

condition.
e 39. DISCONNECTION - TALKING TO OPERATOR

With the plug of the answering cord in the trunk jack at the incoming
end, ground is connected to the sleeve terminal of the trunk to hold the
district (L) relay operated. If the pluyg of the cord is removed from the
trunk jack before the receiver at the calling station is replaced on the
switchhook, the line relay in the trunk circuit operates, thereby hold-

-ing the ground on the sleeve terminal of the trunk. When the receiver at
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the calling station is replaced on the switchhook and the plug of the-
answering cord is removed from the trunk jack at the incoming end, the
(DIC) relay releases, and ground is discormected fram the sleeve of the
trunk, releasing the (L) relay, thus advancing the switch to position
15. As the switch advances from pesition 14 1/4, the locking circuit
through the inner winding of the (D) relay is opened at cam J, releas-

~ing the relay. The (D) relay released, relsases the (SL) relay and then

4o,

advances the switch to position 16 in a circuit traced from battery
through the R- magnet, cam D, break contact of the (D) relay, to ground
through eam I. With the test switch in position 20 a circuit is closed
on the C~5 brush and terminal 20, break contact of tha (L) relay, cam B
to battery through the R magnet advancing the switch te position 17,
the A cam advancing te position 18. In position 1G,the (CH) relay being.
normal, battery is not connected over lead H to operate the mesasage re-

gister in the line circuit, as the call is not chargeable. From this
point on, the line finder and district selectors are restored to normal
as described in paragraphs 36 to 38 inclusive.

DISC ION BEFORE LINE PINDE ECTO

- Should the calling subscriber replace the receiver on the switch-
hook before a hunting selector finds the line, the (L) relay in the
line circuit releases, removing battery from the H terminal at the mml-
tiple bank. Assuming the calling line to be in sub-group A, the re-
lease of the (L) relay releases the (BA) relay. The (TR) relay having
operated, locks and operates the (ST-A) relay, which operates the (LF)
relay in the line finder circuit and the selector is started humting,
as described in paragraph 12. The selector thersfore travels to the
top of the bank and the H brush of the selector makes contact with the
terminal of the H comb. at the tip of the multiple bank. The (H) relay
operates from ground on the break contact and armature of the (DS) re-
lay, winding of the (H) relay cam W, H brush of the selector to bat-
tery. The (H) relay operated, releases the (LF) rélay,which in turm
releases the (F) relay and opens the circuit through the UP magnet,
stopping the selector. The N commutator segment is opensd with the
selector brush resting on the ¥ cambination terminal to prevent the
district switch from advencing from normal when the (F) relay is re-
leased by the release 0" the (LF) relay. When the (F) relay releases,
the (DS) relay operates from ground on the X commutator brush and seg-
ment, through its 1,000 ohm winding. The (DS) relay operated, operates
the DOWN magnst, restoring the selector to normal. ;
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It tho rcceiver is replaeod on tha -witchhook at tho oalling station

_while the district switch is in poaitiona 2 %0 6, the dialing circuit is

opcncd at the calling station, causing the sender. circuit to funetion
and comnect a direct ground to the SC lead opara&ine'the (CH) relay and

-causing the (D) relay to release on acconht of the ‘in¢reaged current
- flow through the secondary winding ‘of ‘the relay. The: (D) relay is con-
fnocted differentially, but does not’ roleaec when its prmnary winding is

connscted dirdctly 1o ground and its secondary winding connscted to

_ground in asrios with a resistance.. The (D) relay released, advances
~thes switch . tO<POI1110n 6 in a circuit traced from ground through cam I,

break contact of the (D) relay, cam D .to battery through the R magnet.

In position 6 the DGIN mngnet operates,' restoring ‘the dis¢rict selsctor

to normal, W¥hen the seloctor roaches the hottom of the bank, a c¢ircuit

18 clossd from ground through the Y. comnutator brush and segment, D-6

brush and terminal 1“of the test -uitch, cam B to battery through the R
magnet, advancing the switch to position 7. In position T, & cirouil is

clesed from battory. break contact of the (DS) relay, break contact of

the (D) relay, cam N, through the outer winding of the (DS) relay, to
ground on the M commutator, operating the (DS) relay. When the district
switch advances from position 6 1/4; the (L) relay releases and closes a
circuit advancing the switch to pouition 8. As the district switch
enters position 5, the PT seleptor is operated from battery over ths B-2
brush and terainal, 'indip; ef the PT magnet, S-4 brush and terminal 1
of the line teat switch, osm R, cam O, make contact of the (5L} relay,
beak comtact of “the (P) reley to ground through the N commutator brush
and segment, When the district switch advances from position 6 1/4, the

"PT magnst rlloa:ea stepping the test switch to position 2. Ground on

the Y commutator through the D and 8 brushes gteps the test switch to
position Y. The test selector steps to terminal 5 in a circuit frem’
ground on the break contact of the ¢I) relay and steps to terminal’8

under contrel of the 149-A 1ntcrruptor. Ground on terminal 8 advances

1t to terminal 9. Ground on the Y commutator through the D9 and 10 ter-
minal advances the district to position 14, 'As the district switch
passses through position 9 3/4 to 10 1/2, the PT magnet operates in a cir-
cuit from battery through the B-3 brush and terminal 9, winding of the PT
magnet, S-4 brush and terminal 9 to ground.on cam H. With the test switch
in positien 9, a circuit is closed from grourid on the Y commutator through
the D-6, brush and terminal 9, ‘advaneing the district ewitch to position
11. As the diatrict ‘switch advances from position 10 1/2, the PT magnet
releases, stepping the line test switch to terminal 10. When the dis-
trict switch advances to position 11, a circuit is closed from ground on
cam I, break centact of the (D) relay, cam D to battery through the R
magnet, advancing the switch to position 16. The district switch passes

- through position 13, the PT magnet operates, and when the district switch
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advances from 13 1/2, the PT magnet releases, stepping the line switch
to terminal 11. In position 14 3/4 the PT magnet again operates and
releases when the district switch advances from position 15 1/%. The
release of the PT magnoet advances the test switch to terminal 12.
Ground through the 149-A interrupter is connected through the PT mag-
net, advancing the test switch to terminal 16. On terminal 16, ground
on the break contact of the (I) relay advances the test ewitch to ter-
minal 17. The switeh advances to terminal 20, under contrsl of the
149-A interrupter, and closes a circuit from ground through the C-2
brush and terminal 20, advancing the district switch to position 17,
the A cam advancing it to position 18. Ground on cam I, break contact
of the (D) relay, cam D, S-i brush and terminal 20 of the test so~
lector advances the switch to terminal 21. The Y segment advances the
switch to terminal 22. On terminal 22 ground through the S-U brush
steps the test switch to terminal 1, where a c¢ircuit is closed from
growndon the Y commutator, D-4 brush and terminal 1, advancing the dis-
trict switch to position 1. When the line finder selector returns to
normal, ground is disconnected from the M commutator, thus releasing
the (E), (DS), (CI) relays. The (DS) relay released, releases the (F)
relay, and the (E) relay released, releases the (SL) relay. The (SL)
relay released opens the circuit releasing the (CO) relay, thus restor-
ing the circuit to normal.:

POSITION 7 to 10.

L2,

If the receiver at the calling station is replaced on the switch-
hook while the district switch is in position 7 to 10, the switch ad-
vances until selection beyond is completed, when ground is disconnected

. from the SC lead in position 10, and connected to the FT lead, operat-

ing the (L) relay. The (L) relay operated advances the switch to posi-
tion 11. With the switch in position 11, the (D) relay releases clos-
ing a circuit from ground on cam I, break contact of the (D) relay, cam
D, to battery through the R magnet, advancing the switch to pesition

16. "As the switch advances from position 16, the line test switch steps

to terminal 21, and in position 16, the (L) relay releases, advancing
the switch to position 17, the A cam advancing it to position 18. From
this point on the circuit is restored to normal as described in para-
graphs %6 to 38 inclusive,

43. ALL SELECTORS IN ONE SUB-GROUP BUSY

If all the selectors in dub—group wpat . for example, are busy, the
(CA) relay operates over a circult from ground on the armature of the
(MB) relay in the line finder circuit, through the make contacts of all
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the other operated (MB) relays in sub-group "A", over lead CH to the
starting circuit, 500 ohm winding of the (CA) relay, to-battery through
the 600 ohm resistance (C), The (CA) relay operated, transfers the cir-
cuit through the 600 ohm winding of the (TR) relay in the trip circuit
from the winding of the (ST-=A) relay, to battery through the winding of
the (SA) relay and the break contact of (SB) relay. When. a call is now
received, the (SA) relay operates in series with the 600 ohm winding of
the (TR) relay, in turn operating the (ST-B) relay. This circuit is
traced from battery through the winding of the (8T-B) relay, in parallel
with the 18-BH resistance, make contact of the (SA) relay, 600 ohm re-
sistance (B), to ground on the armature of the (CB) relay. The (ST-B)
relay operated, operates the (K) relay, starts a selector in the "B" sub-
group hunting for the calling line opsrates the STP-G magnet and closes
a locking circuit through the 1000 ohm winding and make contact of the
(CA) relay. Thie is to prevent the release of the (CA) relay should a
selector become available in the "A* sub-group while a call is going
through the "B® sub-group. If all selectors in sub-group "B" are busy,
the operation is similar except that the (CB)y: (SB), and (ST-A) relays
now operate. The (ST-A) relay operated, starts a selector in the "A"
sub-group hunting, as explained bsfore.

ELECTORS IN BOTH SUB- SY

If all selectors in both sub-groups are busy, both the (CA) and (CB)
relays are operated. Should a call be received in either sub-group
under these conditions; the copresponding (SA) or (SB) relay operates,
but neither the (ST-B) nor (ST-A) relay operates as the circuits 'to
ground on the armature of the (CA) and-(CB) relays are open, %hen a
call is received in the "A" or "B" sub-group while all selectors are
busy, the special message register (MR) in the starting circuit oper-
ates through the make contact of the (SA) relay to ground on the arma-
ture of the (CB) .relay, if the call is in sudb-group "A", or through the
make contact of the (SB) relay to ground on the armature of the (CA) re-
lay, if the call is in sub-group "B", The message register thus indi-
categ the number of calls which were originated while 215 %he line
finder selectors were busy.

LINE FINDER TIME ALARM

If a line finder does not find the subscriber's line within 35
ssconds after the reéeiver‘at the calling station is removed from the
gwitchhook, an alarm is given in the following manner. When the re-
ceiver at the calling station is removed from the switchhook, the line
(L) relay operates, operating the (BA) relay. The (BA) relay operated,
connects battery to the contact of the 152-D intsrrupter in the time
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alarm eircuit over a circuit from battery through the non-inductive
(outer) winding and make contact of the (BA) relay, lead B winding of
the (B) (frame) relay in the time alarm circuit, drush and terminal 1,
of the START arc of the time alarm selector, break contact of the (A)
‘frame relay, to the interrupter contact.  When the interrupter contact
closes, the (B) relay operates. The A (frame) relay does not operate,
however, due to ite windings beihg short circuited by grbund on the
interrupter. When the interrupter contact opens, the short circuit is
removed from the winding of the (A) relay, which now operates in se-
ries with the winding and make contact of the (B) relay, to ground on
the armature of the (B) relay, thus holding both relays operated. The
next closure of the interrupter operates the STP magnet, over a cir-
cuit from ground on the make contact of ths interrupter, make contact-
.of the (A) relay, terminal 1 and brush of the STEP arc of the selector,
to battery through the winding of the STP magnet. When the inter-
rupter contact opens, the STP magnet releases and steps its brushes one
‘step on its back stroke. The selector brushes thus advance one step
for sach make and break of the interrupter contact, which is of an in-
terval of 7 seconds, until the fifth terminal of the selector is
reached when the circuit through the intsrrupter is opened. When the
fifth terminal of the selector is reached, the BA-1 lamp in the trip
circuit lights over a circuit from battery on the armaturs of the (A)
(frame) relay, terminal 5 and brush of the LAMP arc of the selector,
lead A, through the make contact of the (BA) relay, BA-1 lamp, lead C,
to ground through the winding of the (B) (aisle) relay in the time
alarm circuit, which operates. The (B) relay operated, operates the

A (aisle) relay. The (A) relay operated; lights the aisle pilot and
main or monitoring board lamps thrBugh their respective auxiliary alarn
circuits. When the source of trouble is removed and the (BA) relay i-
the trip circuit has released, the circuits over leads A and B are
opened, in turn releasing both the frame and aisle (A) and (B) relays,
extinguishing the aisle and main or monitoring board lamps and silencing
the alarm. The release of the (B) (frame) relay also closes a circuit
from ground on its armature, through terminal 5 and the bridging brush
of the RETURN arc of the selector, to battery through the break contact
and winding of the STP magnet, which operates and stsps the selector
‘brushes to terminal 6, in which position it awaits the next closure of
lead B. Should ths (BA) relay release before the fifth terminal is
reached by the selector, the (A) and (B) (frame) relays release. The
(B) relay released, causes the selector to.advance to the next normal
position, awaiting closure of lead B, as previously described. The
operation of the NL ksy steps the selector brushes to the next normal
position by way of the STEP bridging brush and 5, 10, 15, or 20 termina’
as the case may be. If the selector had been at normal position 6, 11
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or 16 when the (BA) relay operated, the operation would have been the

~same as described for position 1.

WIRING OF GROUP D;ﬂRIBUTOR BANK

.The wiring of the two group diatributors arcs of tho ra'ular C-dis-
tributing selector bank, shown on the regular starting circuit, and of
the emergency G distridutor selecter bank, is shown in detail in the
circuit associated with the series c¢circuit through the emergency jack
and the contacts of the (TR) and (TR-1) relays for the 15 groups of a
panel line finder frame. For a complete frame of 300 lines, the wiring
of the terminals for both arcs of each G distributor selector is shown
in a table on the drawing. As a trip circuit ie divided into two units,
A and B, calls originating in the first 10 lines of a.group of 20 lines
are connected through trip unit A and a terminal and ¥rush of the G arc
normally having access to the line finders in sub-growp “"A", Csalls ori-
ginating in the last 10 ‘lines of a group are eonmected through trip unit
B and a corresponding terminal and brush of the other arc normally
having access to the line finders in sub-group "B*. This arrangement
permits the distributing of the 30 trip circuit A and B unite to 'sub-
groups "A" and "B", respectively, in the starting circuit, se as to give
each group an equal preference, thus preventing eny one group from
having a permanent preference over the other groups. This 1is accom~
plished by the G selector being advanced one step to the next greup
after each call.. Ths series circuit through the contacts of the (TR)
and (TR~1) relays permits the passing of a call originated on a line
within the group having the preference at that time. Should two_or more
calls start in two or more groups at the same time, the g roup nearest

.the one having the-preference at that time will be completed‘first, be-

cause of the ssries locking arrangement of the (I'R) or (TR+l) relay hold-

-ing the relay of this group locked and releasing the other relays.

LOCKING C UIT THRU (TR YS

The (TR) relay in any group locku from ground through 1ta 609 ohn
winding and make contact, jack 10, terminal and drush of the associated
arc_ of the G gelector, to battery in ‘the starting circuit through jack
15. The (TR-1) rslay locks through its 600 ohm winding and maks contact,
Jack 12, corresponding terminal and brush of the associated G are, to
the starting circuit.. Jacks 10 and 12 of each group circuit wire to the
selector arc terminals and jacks 9 and 11 loop to the next group circuit,
80 that though the selector may be giving preference to one group, this
group being idle, and a call originates in some other group, a circuit

-is closed back through the intervening jacks and break contacts of the
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intervening relays of each group until the terminal which the distri-
butor brush is resting on is reached. Assume a call originates in
group 15 and is passing through trip unit A and the brushes of the G
distributor selector are resting on the first group terminal, which is
terminal 1. The locking circuit for the (TR) relay is as follows;
Through the 600 ohm winding and make contact of the (TR) relay and jack
10 of group 15, jack 11, break contatts of (TR-1) and (TR) relays, and
jack 10 of group 1li} (not shown), through all other groups in the same
mammer to jack 10 of group 1, terminal 1 and brush of the selector, to
jack 15 of the starting circuit. It will be seen that-if two calls
start at the same time in two different groups causing the (TR) relays
in the two groups to opesrate together, the call originating in the
group nearest the one having the preference of the starting circuit
will be completed first.: For example, if a call started in group 10,
trip unit A, and another in group 15, trip unit A, the operation of
the (TR) relay in the former group would relesase the (TR) relay in the
latter circuit, btut remain locked itself. The magnet of the G selesctor
is operated by ground on the armature of the (ST-A) or (ST-B) relay and
the lrushes advance one step an the rslease of the selector armature
when the (ST-A) or (ST-B) relay releases after each call.

LINE FINDER DISTRIBUTOR

The distributing selectors A and B shown in detail on "The Selector
Start Wire Circuit” are used for distributing calls uniformly to the
line finder selectors in sub-groups A and B, respectively. When the
number of line finder selectors for a group does not exceed 4O selectors
for each 300 lines, the starting circuit shall be equipped with two
200-R distributor selectors. Figure 1 shows these selectors wired and
equipped for 16 line finder selectors for each sub-group. When the
operation of the (STA) relay in the starting circuit connects ground on
the start (ST) lead, as described under "ORIGINATING CALL", the (LF)
relay which operates depends upon the terminal on which the A-1 bridging
brush is resting. Assume the A-1l brush ise resting on terminal 1 inthe
regular start circuit of sub-group A. In this case if the first se-~
lector is not busy the associated (LF) relay operates and functions as
previously described. If the first selector is busy, the associated
(MB) relay is operated and the circuit through the (LF) relay open. In
this case the (IF) relay assoéiated with the next idle selector operates.
Assuming thie to be the teath selector, a circuit is tlwriclosed from «
ground at the (ST-A) relay (not shown), through the break contacts of
the (GA) and (C) relays, the A-1 bridging brush and terminal 1 of the
A1 arc of the distributor sslector, the ST lead, make contact of: the
first (MB) relay, the series make contacts of the succeeding operated
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(MB) relays, break contact of the tenth (MB) relay, to battery through
the inner winding of the (LF) relay, which operates. The operation of
the (GA) relay, as described under "ORIGINATING CALLS", operates the
STP-A magnet from ground on the armature of the (STA) relay, thréugh ter-
minal 1 and the A-%3 brush, to battery through the winding of the magnet,

‘80 that when the (GA) relay releases on the completion of a cal}, the

STP-A magnet. releasea, in turn stepping the selector brushee one step

and giving the next gelector the prercronca. When the brushes of the
distributor selector advance from the terminals of the last 1line finder
selector, terminal 16, the selector is advanced over the sparo terminals
t0 the first terminal from ground on the strapped spare terminals

through the A~2. bru.ﬁ} .A call made at the time, the selecter ‘is advancing
aver the spare tor!inula. will be rbntad to the first selector through the
A-1 drush apd strapppd spare terminalu by the strap from terminal 22 to
the terminal 1 on tho A-1 arc. 'When the number ef line finder selectors
for a group exeondl 40 selectors for sach 300 11nos. the starting circuit
shall be oqnippod with twe 200-P distributor aoloctors. 'Figure 2 shows
these.selectors wired and equipped for 26 line finder selectors for each
unb-gronp. -1t will be noted that the ST leads from, the first 15 line

‘finder seleptors of each sub~group sro connected in>thoir respective

order to the £irst 15 terminals of the A-l and B-1 arcs and the ST leads
of the last 1} .line finder selsctors of each. sub-group are connected in
their respective order to the first 11 terminale of the A-4 and B-4 arcs.
It will alsc be noted that the brushes of the first three ares of each
selector are in the opposite poeition frem the brushes-of the 1ast three
arcs, 80 that only three “brushes of a golactor make contact with terminals
at the same time the other three brushes being open at that time. On a
regular call in. sub~group A, the circuit runotions as daacribed for
figurs 1 until the first three brughes of the A diatributor selector ad-
vance from terminals 22. At this time. the rir't ‘three brushes are open
and the last three brushes are now roqting on the rirst terminal of the
A~l, A-5 and A-6 arcs. The next call in the anb-zroup then starts #17

- selector, if idle, hunting'tor the calling line. Assume the last three

brushes are resting en terminal 11 of the associated arcs and the 26
line finder selector is idle, The operation of tho (STA) relay in the
starting circuit closes a circuit from ground: on ite armature, .break con-
tact of the (GA) and (C) relays, A-4 brush and terminal 11 uvpf “the 8T
lead, through the break contact of the (MB) relay of the 1ast or #26

line finder selector in the sub-group, to the associatad (LF) relay. The
cperation of the (GA) relay operates the STP-A magnet through the A-6
brush and terminal 11. The releass of the (STA) relay releases the STP-A
magnet, advancing the brushes te the next or terminal 12. Ground on
spare terminals 12 to 22 through the A~5 brush advances iilie brushes of the
selector until the first three brushes are resting on the firet terminal
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of ths A-1, A~2 and A-3 arcs. A call made while the selector is ad-
vancing over the spare terminals will be routed to the first selector
through the A-4 dbrush and strapped spare terminals by the strap to
terminal 1 of the A-1l arc. The number of line finder selectors for a
sub-~group may thus be arranged by changing the necessary strapping on
the selector arcs. The operation for the emergency selector for sub-

group "A", and the regular and emergency selectors for sub-group "B*
are similar. ‘

ANOTHER SELECTOR RETURNS TO NORMAL WHILE A CALL IS GOING THROUGH

When the (STA) relay opserates on a regular call, ground is com-
nected to the l‘ine finder eircuit over lead X so that when the (MB)

~relay operates it is held operated through its outer winding from bat-

tery on the armature of the (SL) relay. This locking cireuit prevents
the (MB) reélay from relsasing, should a selector return to normal .
while a call is going through, until the call is-safely started. There
is the possibility that a circuit may have been cldeed from ground on
the armature of the (STA) relay, through the make contacta of several
(MB) relays, to an (LF) relay associated with some other line finder,

‘but the (GA) relay in the starting circuit not having had time to oper-

ats and open the ST lead. Then if an intermediate (MB) relay relesased,
due to the associated line finder selector returning to normal, it
would find ground on the ST lead and operate a second (1LF) relay,
thereby starting two line finder selectors for the same call.

T LINE FINDER FCTORS

This circuit, which is shown associated with the starting circuit,
enables the testing of any particular line finder selector at any time.
The test line used with the test box circuit for making the test is the .
first or bottom line of the bottom bank in both the ®A" and "B" sub-
groups, the first line terminals in both sub-groups being comnected
together. When the 184 plug (shown on the line finder circuit) is in-
serted in the TEST jack of the line finder under test, the ST and ST-1
leads are connected together. The 1000 ohm winding of the (IF) relay
is disconnected from the break contact of the (MB) relay and comnected
to the make contact of the (C) relay in the starting circuit through
the strapped ring and sleeve of the TEST plug. Uhen the plug of the
test box cord is inserted in either 159 test jack, the (A) relay oper-
ates from ground on the sleeve of the test box cord. The (A) relay is
quick in operating to precede the {TR) relay in the trip circuit on a
simultaneous call. The (A) relay operated, closes a circuit through
the winding of the (B) relay, which operates. This circuit is traced
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from ground on the right inner armature of the (A) relay, winding and break
contact -of the (B) relay, bréak contacts of the (STA) and (STB) relays, to
battery on the qrmature of the STP-C mapgnet when ths previous step of the
G distributor selecter has been completed. The (B) relay is slow in oper-
ating to prevent a call which has just reached the (ST-A) or (ST-B) relay
from being interrupted 'and to prevent thers being the possibility of two
selscétors arriving on the test line. The (B) rdlay operated, (a) locks to
battery on its make contact, (b) operates the (C) and (CI) relays from
_ground on its armature, through the break contact of the (E) relay, (c)
cleses the ringside of a loop through the test box, which operates the (L)
relay associated with the test line. The (C) relay opsrated, (a) transfers
the gtrouit for operating the (STA) relay in the starting eircuit from tie
G distributor selector bank, (b) opens the normal ST lead, (c) closes the
circuit through the (LF) relay and TEST “Jack to the make contact of the
(ST-A) relay, as hereinafter described, (d). opens the operating circuit
for the (ST-B) relay, which would otherwise operate and lock on a call
within the last 10 lines in the group. The (CI) relay operated, (a)
closes a circuit for operating the (TR) relay in the trip circuit from bat-
tery on the armature of the STP-G magnet, (b) connects the K lead of sub-
 group "A" ‘with the X lead of sub-group *B", thus connecting the K commu-
tator segments of all the selectors of both sub-groups together, (c) con-
nects the Y leed of sub-group "A" with the Y lead of sub-group "B", sc the
{GA) rolay will be operated by a selector in either sub~group. - The (L)
relay of the test line cperated, in turn operates the (BA) relay. The
(BA) relay operated, operates the (TR) relay through its 700 ohm winding
over the same circuit as described under 'ORIGINAEING CALL" except this
time through the make contact of the (CI) relay, the (A) relay being oper-
ated. The (TR) relay operated, functions as previocusly described and
locke in a circuit traced from ground through its 600-ohm winding and make
contast, make contact of the (C) relay, break contacts of the (CA) and
($B) relays, to battery thraugh ‘the 18-BH resistance and the winding of
the (STA) relay in parallel. The (STA) relay operated, functions as de-
scribed under paragraph B "ORIGINATING CALL" and in addition closes a
circuit operating the (D)- relay. The circuit for operating the (LF) re-
lay of the line finder circuit under test is traced from ground on the
armature and inner meke contact of the (STA) relay, through the break
contact of the (GA) relay, make contact of the (C) relay, slseve and ring
of the TEST jack and plug in the line findsr circuit, to battery through
the 1000 ofim winding of the (LF) relay. The (LF) relay operated, starts
the selector hunting for the battery on the H terminal of the tesi{ line,
es in the case of a regular call. With the exceptious already stated,
the line, trip, starting, line findbr, and district circuits function as
for a regular call. With the (STA) relay operated, the circuit for oper-
ating the (D) relay is traced from ground on the armature and outer make
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contact of the (STA) relay, oreak contact and winding of the (D) relay,

'to battery on the armature of the (B) relay. The (D) relay operated,

locks to ground on-the armature of the (A) relay. When the (STA) relay
releases, the (E) relay operates from ground on the left inner armature
of the (STA) relay, make contact of the (D) relay, to battery through
the break contact and winding of the (E) relay. The (E) relay operated,
(a) locks to ground on the armature of the (A) relay, (b) releases the
(C) and (CI) relays, thereby restoring the starting circuit to normal,

"(c) clomses the circuit from battery on the armature of the STP-G magnet,

which was opened by the operation of the (A) relay and later closed by
the operation of ths (CI) relay, through to the 700 ohm windings of the
(TR) and (TR-1) relays. When the plug of the test box cord is removed
from the test jack, the (A) reley is released, releasing the (B), (D)
and (B) relays, theresby restoring the tsst circuit to normal.

TELL- TALE - LINE FINDER SELECTOR

Should ths selesctor travel to the tell tale position while hunting,
due to the multiple brush not being tripped, the (F) relay remains oper-
ated through its outer winding. Ground on the X commutator brush and
segment ie thereby connected to the lead "To Tell Tale Circuit®, giving
a visual signal to the attendant. As the N commutator segment is open
at tell tale, the.-district is prevented from advancing from its normal
position. The selector in this case is restored to normal manually by
the attendant. : '

WITH BRUSEES TRIPPED

Should the selector travel to the tell tale position while hunting,
with the multiple brush tripped, a clircuit is closed from battery in
the trip cifcuit through the 500 ohm winding of the (0) relay in parallel
with the 500 ohm resistance, make contact of the (BA) relay, terminal of
the H comb. at the top of the multiple bank, H multiple brush of the

"line finder selector, contacts of cam W, winding of the (H) relay, to

ground on the armature of the (DS) relay, operating the (0) and (H) re-
lays. The (0) relay operated, functions as previously described and
the (H) relay operated, releases the (LF) relay, which in turn releases
the (F) relay and the UP magnet. The (F) relay released, opens the
circuit through the tell tale alarm and connects ground through ths X
commutator brush and segment %to battery through the 1000 ohm winding of
the (DS) relay, which operates, in turn operating the DOWN magnet, re-
storing the selector to normal. The .receiver at the calling station
being still removed from the switchhook, the (L) and (BA) relays are
still operated and the call again goes through as described under
®"ORIGINATING CALL".
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TELL TALE DISTRICT SELECTOR

Should the selector travel to the tell tale position during brush se-
lection, ground on the X commutator brush and segment is connected
through cam B, to batiery through the R magnet, advancing the switch to
position 8, Under this condition, ground is disconnected from the SC
lead in the sender, releasing the (CH) relay and the district remains in
position 8 until it is restored to normal manually. If the district
goes tg tell tale during group selection, ground on the X commutator ad-
vances It to position 8. In position 8, ground on the SC lead holds the
(cH)- telay operated which, in turn operates the (L) relay. The (L)
operated advances the switoh to position 9. The (CH) and (L) relays re-
main operated and the district remains in position 9 until it is restored
to normal manually,

OVERFLOW
If'aliwthe trunks in the group are busy, the district selecior.
while trunk hunting in position 7, travels to the top of the group and

rests an the overflow terminals. As the sleeve terminal at overflow is
open, the (L) reslay releases, in turn advancing the switch to position

‘8.. In position 8, the (L) relay re-operates from ground on the armature

of the' (CH) relay, advancing the switch to position 9, where ground on
the Z commutator advances it to pesition 10. .In position 10, a.circuit
ig closed from ground on the Z commutator brush and segment, through cams
K, and L, to battery through the 1200 ohm winding of the (L) relay, oper-
ating the (L) relay. The (L) rslay operated, locks through its 1200 ohm
winding and maXe contact to the same ground, through cam L, advancing the
gwitch to positien 14 from ground on cam ¥, As the switch advances from
position 13, the (L) relay releases, and in position 1lU4 advances the
switch to poaliion»15. The relsase of the (L) relay also releases the
(CI) and {CI-1) relays, disconneeting the sender from the district cir-
cuit. With the ewitch in positien 15, a circuit is clesed from the "Mias-
cellaneous Tone Circuit" over lead ¢, 2 M,F, condenser, cam C, winding

of the repeating coil, 2 M,F. condenser, cams Y, V and J, make contact

of the (D) relay, to ground on cam I. A tone is therefore induced 'in
the ‘other winding of the repeating coil, thus causing the ‘"All Trunks
Busy" tone to be sent back to the calling subscriber. When the receiver
at the calling station is rsplaced on the switchhook, the (DC) relay
releases, opening the locking circuit through the (D) relay, which re-
leases, From this point on, the switch is advanced to position 1 as
described under ®"Disconnection ~ Talking to Operator®.
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55. 10" COMMUTATOR ’ —
The function of the "0O" commutator segmsnt is to maintain an idle ]
condition on the multiple overflow terminale, so that more than one A
gelector may stop on overflow at one time; otherwiss, the first se- =

lector reaching overflow would make the sleeve multiple terminals i
buey, thus causing succeeding selectors to continue upward into the

next group of trunke. The "0O® commutator segment is open at overflow,

but the S bar is continuocus. Both ths ®0* and *"S*" commutator brushss -
are permanently strapped togsther and wired to the mumitiple sleeve

brush. When the selector is. at overflow, the *"0* commutator brush is

resting on an open (dead) segment, and as the busy ground is fed

through the "0O" commutator bar only, this arrangement maintains a non-

busy condition of the sleeve terminals. When necessary to combine two

or more groups of trunks, the multiple sleeve overflow terminals be-

tween the combined groups are mads permanently busy by being connectsd

to ground. As the “S* commutator bar is closed at overflow, the (L)

relay is heldooperated at this time, and the sslector therefors hnnts

pest the "made buay' terminals into the next zroup.

56. TERUINATING CALL o | , |

When a final selector connects to the tip, ring and sleeve ter- |
minals of an idle line at the fimal multipls, battery through a re- g
sistance in the final circuit is connected ovar the sleeve lead 3, to ;
ground through the both wirdings of the (C0) relay on individual lines !
or the last line of a group of consecutive lines; or through the 10C ‘
ohm winding of the (CO) relay on the intermediats lines of a group of
consecutive lines. The (CO) relay operated, disconnects the (L) relay
battery bridge from across the tip and ring of the line circuit., When
the final selector returns to normal, the circuit through the winding
of the (CO) relay 1is opened. releasing the relay and restoring the cir-
cuit to normal.
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