Western tlectric Co., Incorporated, _ (- l_Pages, Page 1L )
o Equipment Engireering Braach, Hawthorne. Issue_1 BT_ 502734
Appendlx 3
May 20, 1927
J .l-,
{ 1. This Appendix was prepared from Issue 27 of Irawing T~502734.

~ Distrioet Seiector Circuit - Line Finder Circuit -~ Line Circult -~ Prip Circulyp
Starting Circuit and Time Alarm Circuit - Arranged for Two rarty Messuge Reglistur
Lines « Panel Machine Switching System.

Page 26:

der 3,336 - Tell-Tale =~ Line Finder Selector - Brushes Sot Tripped, add
the fpllowing paragraph:

us® Wiring

¥ith the circuit connected per S wiring the (LF) relay releases
when the line finder reaches tell-tale, due to the N and C segments
being opened. The release of the (LF) relay releases the UP magnet
snd also relesses the F relay provided a sender has been found. The
release of the F relay operates the (DS) reley which locks, operates

the down drive magnet and reoperates the (F) relay, returning the
line finder to normal.

Under 34337 Tell-Tale =~ Line Finder Selector - Brushes Tripped, add the
following paragraph-

"t Wiring:

#ith the circult connected per T wiring the operating circult for
relay (DS) is held open until relay (LF) has released, thus preveanting
simu taneous operation nf the UP and DOWN drive magneis.

ENGs Do.C,.W, CHK'Ds BY: DeCeWeo APP'D. BY: Eo Rs COKE
May 20, 1927. SeC.E.
1B
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Western Electric Co., Incorporated, (_1_Pages, Page 1 )

Equipment Engineering Branch, Hawthorne. Issue 1 BT 602734
_ Appendix 4
October 11, 1924

This appendix was prepared from issue 19 of S8I-602734.

METHOD OF OPERATIOR

District Selector Circuit - Line Pinder Circuit , Line Ccirocuit, Trip Circuit -
Starting and Time Alarm Cirouits - Arranged for Two Party Message Register
Lines - Panel Machine Switching System. '

On Page 1, under "Working Limits" change paragraph 1.121 to read:

1,121  This oircuit has a maximum external loop resistance on the
subgcriber®s line of 750 or 900 ohms depending upon the adjuste
ment of the Bl (DC) relay. :

Add the following paragraph:-

1,122 Thig circuit has a maximum external loop resistance over the
trunk of 3025, 3910 and 5010 for 24 volts and 7360, 9200 and
11470 ohms for 48 volt battery, depending upon the adjustment of
the 206L (CS8) relay. ' '

On page 6, in paragraph 2.35, change “C" and "B" resistances to read
"sTA" and "SAY" respectively.

ENG.--E.G.S. CHE'D .--G.E.H. APP'D .--E.R.COOKE
October 11, 1924. H.G.J.
¥P
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Western Blectric Co., mourporifed,; - ‘ ( Pages, Pages 1 )
Equipment Engineering Branch, Hawthorne' Issue 1 BT 502754
| Appendix 1
Octaber 25J 1923, (»)

, : : METHOD OF OPERATION
 District Selector Circuit - Line Pinder Cirouit - Lime Circuit - Trip Circuit -

Starting Circuit and Time Alarm Circuit - Arranged Per Two Party Message Regis-
ter Line - Panel Machine Switching System.

On peges S6 to 42 inclusive cancel the oiremit requirements and test clip data.

ENG: A.F.H. CHK'D BY: J.I. APP'D, H.L.MOYNES,
Ootober 25, 192%. ' B.R.C. '
MG
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Wes'!:om Electris Company, Inc., ( 42 Pages) Page 1
Engineering Depeartment, BT-502734, Issue 1

New York. August 4, 1923

METHOD OF OPERATION

SCHEMATIC FOR
District Selector Circuit - Line Finder Circuit - Line Cirouit - Trip
Circuit - starting Circuit and Time Alarm Cirouit - Arrenged For Two-Party
Message Register Line Panel Machine Switohing Systen.
This Method of Operation was prepared from issue 12 of T-502734.

1. LINE AND TRIP CIRCUIT

1.1 DEVELOFMENT

1.11 PURPOSE OF CIRCUIT

1.111 This ocircuit is used to astablish connections between
subsoribers' stations and the apparatus in the
mechanical office.

1,12 WORKING LIMITS

1,121 This circuit has a maximum external loop resistance of
750 ohms and & minimum leak resistance of 10,000 ohms.

1.2 OPERATION

1.21 PRINCIPAL FUNCTIONS - The principel functions of this circuit
are:

1.211 To cause the starting circuit to function and start a
Line Pinder selector hunting for the calling line,

1,212° To trip the proper Line Finder Brushes.
1,213 To operate the proper message register on a charge call.
1,214 To operate the Line Finder Time Alarm cirouit,

1.216 To disconnect battery and ground from the subsoribers
line on an incoming call.

1,22 CONNECTING CIRCUITS -~ THis line tip circuit will fumction with:

1,221 Any standard start circuit.
1,222 Any standard distriet circuit.
1,223 Any standard final cirocuit.
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1.3 DETAILED DESCRIPTION

1.351

1,32

1,33

ORIGINATING A CALL The operation of 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, through the 200 ohm resist-
anoe, winding of the (L) relay, contact of the (CO) relay, ring
side of the line through the subscriber's loop, back over the
tip side to ground on the armature of the (CO) relay. The

line relay (L) operated, connects battery to the H terminal of
the line and operates the (BA) relay through its inner winding.
The (BA) relay operated, operates the (TR) relay from ground on
the armature of the (BA) relay, break contact of the (K) relay,
700 ohm winding of the (TR) relay, to battery over the (TR) lead.
The (TR) relay operated, operates the two trip magnets, (b)
opens the locking series circuit through the (TR) relays in

the other bank groups and (c) locks through its 600 ohm winding
to battery on terminal 1 and brush of the G group distributor
selector, in series with the (STA) relay in the start oircuit,

STARTING A LINE FINDER When the (STA) relay in the Start
oIroult operates, It starts a line finder hunting for the call-
ing 1line. Eech TRIP magnet operates its trip rod, thus tripp-
ing the ocorresponding group brushes of the associated selectors
on its respective side of the frame as the line finder selector
starts upward. The operation of the (STA) relay oomneots
ground to the K lead, operating the K relay which, (a) locks to
ground on the armeture of the (BA) relay under control of the
(0) 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 (¢) closms a circuit from the
1500 ohm winding of the (0) relay, dbut the (0) relay does not
opsrate at this time on acsount of insufficient current through
the winding, As the line finder selsctor moves upward and at
the end of the tripping -zone, ground on the K commutator brush
and segment, short circuits the 800 ohm winding of the (TR)
relay. The (TR) relay released, closes the locking series
cirouit through the (TR) relays in the other groups and epens
the eircuit through the two trip magnets, which release.

RELEASING THE TRIP CIRCUIT When the selector brushes make
contact with ths terminals associated with the calling line,
ground on the H terminal operates the (0) relay. The (0) relay
operated, opens the looking chrouit of the (K) relay dbut the
(K) relay is very slow in releasing and holds the (0) relay
operated through the 1500 ohm winding in order to permit the
(BA) relay to release before the (0) relay, otherwise another
line finder may be started by this call, When the line has
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been found the district functions and connects battery to lead
§, operating the (CQ) relay. The (CO) relay operated, releases
the line (L) relay which in turn releases the (BA) relay thus
opening the circuit, releasing the (0) relay. Another oall may
now start within this same group of ten lines if the starting
cirouit is ready for the oall, The operation for & call
originating in the last ten lines of a group of twenty, will

be similar to that already described for the first tem lines
except that the (BA-1), (K-1), (0-1), and (TR-1) relays are
invelved instead of the (sA), (0), (TR) and (K) relaye.

US_CALLS If there are simultaneous calls in both
the first and last ten lines of & group of twenty line, the
relays of both sub-~groups will operate as already described,
starting two line finder selectors in different sub-groups at
the seme time. In this case, the inner windings of the (0) and
(0-1) relays are connected together through the make contacts
of the (BA) and (BA-1) relays. The (0) and (0O-1) relays will
therefore operats in parallel when the H drush of either or both
line finder selectors make contact with the H terminals of the
calling line.

MESSAGE REGISTER The two party message register district which
is associated with this circuit is arranged to test the
subscribers line to determine which subssriber is calling. When
this test has been made and the district advances to its message
registering position, the (C0O) relay is either held operated or
released depending upon which party is calling and battery is
connected to lead H, thus operating the (MR~1) or (MR-2) message
register.

TERMINATING CALLS Wnen the final selector connects to the tip,
ring and sleeve terminals of an idle line at the final multiple
battery through a reeistance in the final circuit is comnected
over the S lead to ground through both windings of the (CO)
relay (on individual lines or the last line of a group of
consecutive lines) or through the 100 ohm winding of the (CO)
relay (on intermedisto lines of a group of consecutive lines).
The (CO) relay operated, disconneots the L relay battery bridge
from across the tip and ring of the line., When the final
selector returns to normal, the circuit through the winding of
the (CO) relay is opened, releasing the relay and restoring the
circuit to normal.
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2. STARTING CIRCUIT

2. 1 DRVELOPMENT

2,11 PURPOSE OF CIRCUIT

2,111

This cirouit is used to control the routing of calls te
the respective line finder selectors and to start an
idle selector hunting over the line terminals for the
oalling line, '

2.12 WORKING LIMITS

2,121

2.2 OPERATION

2.2, PRINCIPAL FUNCTIONS The prinoipel functions of this circuit

are:

2.211
2.212
2.213

2.214

2,215

2.218
2.217

To route the call,
To start a selector hunting for the calling line,

To release the trip relay in the associated txip circuit,,
thus permitting another oall to start in any other group.

.Each regular starting circuit is equipped with an

emsrgency plug and jack for immediately replacing the
regular circuit with emergency circuit at any time.

To test the line finders.
To return to normal.

To free the atart ~ircuit.

2.22 CONNECTING CIRCUITS This cirocuit will functienm:

2.221
2.222

With any standard trip circuit.

With any standard line finder and distriet circuit,

23 DETAILED DESCRIPPION

2.31 ORIGINATING CALL When the receiver at the calling station is

removed from the switchhook, the (L) and (BA) relays in the
line and trip circuits operate, operating the (STA) relay from
ground over lead I, terminal 1 and brush of the G group
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distridutor selector, break contacts of the (C), (CA) and (SB)
relays to battery through the 18-BH resistance in parallel with
the winding of the (ST-A) relay. The (ST-A) relay operated,
(a) operates the (STP-G) magnet, whioh remains operated until
the (8T-A) relsy releasss, (b) short-circuits the 500 ohm wind-
ing of the (CA) relay, preventing it from operating and stert-
ing & line finder in sub-group "B", while a call is going
through, (¢) connects ground to lead K and (d) closes & circuit
over lead ST operating the (LF) relay thus starting & line
finder hunting for the calling line,

STARTING LINE FINDER As the line finder starts upward a
circuit is closed cover lead Y operating the (GA) relay. The
(GA) relay operated, removes ground from lead ST, locks to
ground on the armature of the (ST-A) relay and closes a circuit
operating the (STP-A) magnet. This circuit is traced froem
ground on the make contact of the (ST-A) relay, make contact

of the (GA) relay, terminal and brush of the (A-3) arc of the
A selector, to battery through the winding of the (STP-A)
megnet, The (STP-A) magnet remains operated until the release
of the (ST-A) relay. Ground is also connected to lead CH
operating the (CA) or (CB) relesy when all line finder selectors
in a group are off normal, As the line finder continues up-
ward ground is momentarily comnnected to lead K, thus releas-
ing the (TR) relay in the trip circuit but holding the (STA)
relay operated. When the ground is disconnected from lead K,
the (STA) relay releases and (a) opens the locking circuit
through the (GA) relay, which releases, (b) opens ths circuit
over lead X, (¢) opens the circuit through the (STP-G) magnet,.
which releases and steps the brushes of the G group distributor
selector to the next terminals, (d) opens the circuit through
the (STP-A) magnet, which releases and steps the brushes of the
A group disttibutor slector to the next terminals, (e) removes
the short circuit from the 500 ohm winding of the (CA) relay,
but the (CA) relay will not operate unless all selectors in the
group are busy. ‘

EMERGENCY RRLBASE OF START CIRCUIT If either the (STA) or the
(STB) relay remains operated, due to the failure of the TR or
(TR-1) relay in the trip circuit to release, the (KF) relay
operates as soon as the interrupter contacts I, III or V close,
and locks under control of the (STA) or (STB) relay. If it
remains locked fro two seconds, interrupter contacts II and IV
close and connect ground to either the (TR) or (IR-1) relay in
the trip circuit, (depending upon whether the call is through
the "A" or "B" sub-group) releasing the (TR) or (TR-1l) relay.
When ground is removed by the opening of the interrupter contacts
II or IV, the (STA) or the (STB) relay releases, releasing the
(KP) relay and restoring the circuit to normal.
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2,34 START CIRCUIT ALARM The closure of the interrupter contact

2,35

2.36

VI, which occurs at the same time contacts 1I and IV are closed,
while the (KF) relay is opsrated, operates the (KA) relay. The
(EA) relay operated, (a) locks under control of a key at the
trouble desk, (b) lights a lamp at the trouble desk, individual
to the line finder frame, and opsrates an alarm., The operation
of the key releases the (EA) relay, extinguishing the lamp and
silencing the alarm. The operation for a& call originating én
the last 10 lines of & group of 20 will be similar to that
already described for the first 10 lines, except that the (ST-B)
and (GB) relays ars involved instead of the (ST-A) and (GA)

- relays. , ’

ALL SELECTIONS IN ONE SUB-GROUP BUSY If all the selectors in
sub-group A, for example, are busy, the (CA) relay operates in
a circuit from ground over lead CH 500 ohm winding of the (CA)
relay, to battery through the 600 ohm resistance C. The (CA¥:
relay operated, transfers the circuit over lead 1 from the wind-
ing of the (STA) relay, to battery through the winding of the
(SA) relay and the bdbreak contact of the (SB) relay. ¥hen a

call is now received, the (SA) relay operates, in turn operat-
ing the (ST8) releay. This eircuit is traced from battery
through the winding of the (STB) relay, meke contact of the (SA)
relay, 600 ohm resistance B, to ground on the armature of the
(cB) relay. The (STB) relay operated, operates the (IF) relay
in the district thus starting a selector in the "s" sub-group
hunting for the calling line and closes a locking circuit
through the 1000 ohm winding and make contact of the (CA) relay.
This 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), (8B) and (ST-A) relays now operate. The (ST-A) relay
operated, starts a selector in the "A" sub-group hunting, as
explained before.

ALL SELECTORS IN BOTH SUS-GROUPS SUSY If all eelectors in both
sub-groups are busy, both the (CA) and (CB) relays are operated.
Should a call Ve received in either sub-group under these
conditions, the corresponding (SA) or (SB) relay operates, but
neither the (STB) nor (STA) relay operates, as the circuits to
ground on the armature of the (Ca) and (CB) relays are open.
When a call is received in the "A" or "35% sub-group while all
seleotors are busy, the special message register in the start-
ing circuit operates through the make contact of the (SA) relay

TCI Library www.telephonecollectors.info




2,37

-7- BT-502734, Issue 1

te ground on the armature of the (CB) relay, if the call is in
sub-group A", or through the make contesct of the (SB) relay to
ground on the armature of the (CA) relay, if the call is in
sub-group "B". The message register thus indicates the number
of calls which were originated while all the line finder
selectors were busy. ’

TESTING LINE FINDER SELECTOR This circuit, which is showm
sssooiated 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 er
bottom 1ine of the bottom baitk in both the "A" and "B" sub-
groups, the first line terminal in both sub-groups being
connected together. When the 184 plug (shown on the line finder
cirocuit) is inserted in the test jack of the line finder umder
test, the (ST) and (ST-1) leads are connected together and the

~ecirouit that supplied battery to the ST lead is transferred to

lead Z. When the plug of the test box cord is inserted in the
test jack, the (A) relay operates from ground on the sleave of
the test box cord. The (A) relay cperated opens the circuit
over lead (TR) and operates the (B) relay. The (B) relay is
slow in operating to prevent a call which has just reached the
(STA) or (5TB) relay from being interrupted. The (B) relay oper-
ated, (a) locks to battery on its make contact (b) operates the
(C) and (C~1) relays and (¢) oloses the ring.side of the loop
through the test box, which operates the (L) relay associated
with the test line., fThe (C) relay operated (a) transfers the
circuit for operating the (STA) relay from the G distributor
solector bank, (b) opens the normal ST lead (¢) comnects ground
to lead Z, (d) opens the operating circuit for the (ST-B) relay,
which would otherwise operate end lock on a call within the
last 10 lines in the group. The (CI) relay operated (a) closes
a oircuit over the TR lead from battery on the armature of the
(STP-G) magnet, (b) connects the K lead of sub-group "A" with
the K lead of sub-group "B, thus connecting the K commutator
segments of all the selectors of bLoth sub-groups together, (o)
connects the Y lead of sub-group "A" with the Y lead of sub-
group "B" so that the (GA) relay will be operated by a selector
in either sub-group. When the (L) relay in the test line oper-
ates, the trip circuit functions and connects ground through
the (TR) relay im trip circuit, over lead TR, make contact of
the(CI) relay, break contect of the (STA) and (STB) relays to
battery on the contact of the (STP-G) magnet, operating the
(TR) relay. When the (TR) relay in the trip circuit operates,
it locks over lead 1, make contact of the (C) relay, break
contacts of the (CA) and (SB) relays to battery through the
winding of the (STA) relay in parallel with the 18-EH resistance,
operating the (STA) relay. The (STA) relay operated, operates
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the (STP-G) magnet which remains operated until the (STA) relay
releases, (b) short-cirouits the 500 ohm winding of the (CA)
relay (¢) connects ground to lead K, (d) operates the (D) relay
and (e) closes a circult from ground through the break contact
of the (GA) relay, make contact of the (C) relay over lead Z

to battery through the (LF) relay in the distriot thus causing
the line finder to start hunting for the calling line., 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 (Cl) relays, therdby restoring the starting circuit to
normal, (c) closes the cirouit 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 the (Cl) relay,
through to the (TR) lead. When the plug of the test box cerd

is removed from the teat jack, the (A) relay is released, releas-

ing the (B), (D) and (EB) relays, thereby restoring the test
circuit to normal.

8. DISTRICT SELECTOR AND LINE FINDER CIRCUIT

3.l

3.2

LOPMEN
9.11 PURPOSE OF CIRCUIT

——

3.111 This circuit is arranged to find the calling subscriber's
line and connect it with the various switching apparatus
neceseary to complete a call,

3.12 WORKING LIMITS

3.121 7This cirouit has a maximum external cirouit loop of
5010 ohms. Tt is also used with subscriber's leops of
900 ohms resisteance maximum and minimum leak of 10,000
ohms,

OPERATION

3.21 PRINCIPAL FUNCTIONS The principal functions of this circuit

are:

3.211 To find the proper line and start the sender selector
hunting for en idle sender,
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5.212 To establish talking connections.,
3.213 To supply talking battery to the oalling station,
3,214 To test the 1line to determine which party is calling,

3,215 To connect battery for the operation of the message
register in the line circuit on a charged call,

3,216 To connect & busy tone to the calling station, if
required,

CONNECTING CIRCUITS

3.221 This district selector circuit will function with any
standard start, subscribers sender, or incoming circuit,

D PTIO

JRITIAL OPERATION When the receiver at the osglling station is
removed from the switchhook, the (L) and (BA) relays operate
and conneot battery to the H terminal of the line at the line
finder multiple bank, When ground is connected to the ST lead,
the (LF) relay operates and (a) locks through its windings in
series to ground on the make contact of the (H) reley, (b)
closes a circuit over lead Y operating the (GA) relay in the
starting circuit, (¢) operates the UP magnet from ground on an
"¥" commutator brush and segment, causing the line finder
selector to travel upward and hunt fro terminels of the calling
line, to which battery is connected, (d) closes a oircuit from
the same ground on the "N" commutator brush, operating the (CI)
reley,

FINDING A SENDER As the line findes selector starts upward,
hunting for the calling line, a circuit is closed through the
M commutator, elightly after the brushes of the selector move
off~-normal, Ground on the M commutator brush and segment, oper-~
ates the line finder (E) relay. The (E) relay operated, (a)
operates the (MB) relay, (b) closes a circuit, operating the
(D) relay, (o) opens the operating circuit of the (CI) relay,
thus permitting the relay to release if the test brush of the .
sender selector is making contact with the test terminal of an
idle sender, If the test brush of the sender selector is mak-
ing contact with the {est terminal of the busy sender, the
(C1) relay locks through its outer winding, lower contacts of
cam S, to ground on the test brush of the sender selector.
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With the (CI) relay held operated, the gperation of the line

_finder, (E) relay also closes a circuit operating the (F) releay

to the line finder circuit and the district selector (STP)
magnet, This circuit is traced from battery through the 1,000
ohm winding of the (F) relay and through the windings and
break contact of the (STP) magnet, make contacts of the (CI)
and (E) relays to ground on cam H, thereby stepping the sender
selector brushes one step on its back stroke. If the next
sender circuit is idle the (CI) relay releases, in turn stop-
ping the selsctor but if the next terminal is busy, the (CI)
relay remains operated and the sender selector continues to
step until an idle sender is found. When the (CI) relay rsleases,
the test terminal of the selected sender is immediately made
busy to all hunting sender selectors by ground connected to the
test brush from cam H, through the make contact of the (E)
relay and the break contact of the (CI) relay. This busy
ground is connected until the switch advances from positien
1-1/4. The operation of the (F) relay opens the tip and ring
leads between the line finder commutator and the district
circuit and prevents the distriet (L) relay from operating and
advancing the district switch from normal, should the line
finder selector connect to the terminals of the calling line
before the sender selector finds an idle sender,

MAKING DISTRICT BUSY - THE (Md) RELAY OPERAIED (a) locks to
ground on lead X so that the (M) relay will not release should
the selector return to normal while another call is going
through, (b) closes & cirouit to battery through the 800 ohm
winding of the (P) relay which operates, if it was not previously
operated, (c) connects ground on its armature to the series
circuit through the (MB) relays of the other selectors in the
same group, thus permitting the operation, over lead CH of

the (CA) or (CB) relays in the starting cirouit, when all line
finder selectors in the group are off-normal (d) opens the
circuit over lead Y, to prevent the (GA) relay from reoperating
(e) transfers the ST lead to the next line finder, which, if
busy, transfers the call over the ST lead in the same manner
until an idle line finder is found.

RELEASING THE TRIP AND START CIRCUITS As the line finder

selector continues upward, at the end of the tripping zone,

the K brush makes contact with the K commutator, thus comnect-~
ing ground to the K lead which short-circuits the 600 ohm wind=~
ing of the TR relay in the trip circuit., When the K brush
breaks contact with the K commutator the (STA) relay releases.
The trip and start circuits are thus released and the circuit
over the X lead is opened, but the (MB) relay will not re-
lease as it is held operated through its operating winding.
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FINDING CALLING ILINR When the selector brushes make contact
with the terminals associated with the calling line, the (H)
relay operates from battery in the trip eircuit, over lead H, to
the H multiple terminal and brush of the H commutator brush and
segment , outer contacts of cem W, winding of the (H) relay to
ground on the break contact and armature of the (DS) relay.
With the (H) relay operated, a 50 ohm non-inductive shunt is
oonnected to its winding, to ground on its armature for the
purpose of increasing the current through the 500 ohm winding
of the (0) relay in the trip circuit, thus speeding its oper-
ation, This is necessary on account of the very short time
period during which the H brush makes contact with the H terminal
before the circuit over the H lead is opened by the overthrow
of the seleotor. The (H) relay operated, opens the circuit
which holds the (LF) relay operated, but (LF) relay deces not
release immediately on account of a circuit being closed from
ground on the ¢ commutator brush and segment, to battery through
both windings of the (LF) relay in series. The (LF) relay is
thus held operated until the brusnes are centered on the
terminels of the calling line. When the circuit through the

C commutator segment is opened, the (LF) relay releases and

(a) opens the circuit through the UP magnet, which stops the
selector brushes on the terminals of the calling line, (b)
opens the circuit through the 800 ohm winding of the (F) relay
so that when the circuit through its 1,000 ohm winding is
operied, by the release of the (CI) relay, when the district
sender selector seizes an idle sender, the (F) relay releases,
(c) closes a circuit operating the (SL) relay. This circuit is
traced from ground on the M commutator break contact of the
(LF) relay, make contact of the (E) relay, winding of the (SL)
relay, cam T, make contact of the (D) relay, to battery on

the break contact of the (D§) relay.

THE ADJUSTMENT OF THE "C" COMMUTATOR BRUSH The adjustment of
the "C" commutator brush, with relation to the tripped "H"

multiple brush is such, that it does not break contact with the
"C" commutator segment, until slightly after the holding circuit
through both windings of the (ILF) relay is opened by the oper-
ation of the (H) relay when the H brush makes contast with the

H terminals to which battery is connected. The UP magnet,
therefore remains operated and the selector continues to travel
upward until the brushes are ocarried 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
into place, thus centering the brushes on the line terminels.,
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ADVANCING SWITCH TO POSITION 2 The éSLg relay operated, closes
& ciroui® which operates the (L) and (CH) rclays. This circuit
is traced from ground on the N commutator brush and segment,
through the break contact of the (F) relay, make contact of the
(SL) relay, cam 0, to battery through both windings of the (CH)
relay. This same ground is then connected through cam O, cam R
to battery through the 800 ohm winding of the distriect (L)
relay. The (CH) relay operated, closes = circuit from ground

on cam I, break contact of the (CS) rela, make contact of the
(CH) relay to battery through the selector time alarm circuit
(not shown) which performs no useful function at this time. The
(L) relay operated, closes a circuit advancing the district
switch to position 2. This circuit is traced from battery
through the R magnet, cam B, make contact of the (L) relay, to
ground through cam M, As the switch advances from position 1,
the circuits through the (L) and (CH) relays are opened, releas-
ing the relays and disconnecting the selector time alarm
circuit. 'In position 1-1/2 to 2, the associated sender is held
busy by ground through cams I and C.

COMPLETING FUNDAMERTAL CIRCUIT With the switch in position 2,
the tip and ring leads are closed from the calling line to the
¥1p and ring leads of, the associated sender circuit, thus
permitting the dialing tone to be transmitted back over the
dialing circuit from the associasted sender, as an indication
that the apparatus is ready to received the call by the operation
of the station dial. The tip side of the dialing circuit is
closed from the tip of the line, through the break contact of
the (F) relay, cam P, to the tip dbrush of the sender selector.
The ring side of the dialing circuit is closed from the ring
lead of the line through the break contact of the (F) relay,
cam Q, make contact of the (CI-1) relay to the R brush of the
sender selector, In position 2, the (CI) relay operates
through its outer winding to ground on cam S, and remains oper-
ated until the switch advances from position 10. The (CI)
ralay operated, (a) conneots ground through the inner contacts
of cam 5, to the test brush of the sender selector, thus making
the associated sender test busy after the switch advances to
position 2, (b) closes the tip side of the fundamental cirocuit
through to the sender, and (c) operates the (CI-1) relay. The
(CI-1) relay operated closes the ssndsr control SC lead through
oam V, cam U, to battery through the outer winding of the (D)
relay. After the sender functions, the fundamental circuit is
established for the operation of the district (L) relay and the
stepping relay in the sendsr. This cirouit is traced from ground
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in the sender circuit, through the FT brush, make ocontact of
the (CI) relay, cam L, to battery through the 1200 ohm winding
of the (L) relay, which operates. The (L) relay operated,
locks through its 1200 ohm winding and make contact through cam
L, to the same ground over the FT 1lead, and advances the switch
to position 3 from ground on cam M. The 500 ohm winding of the
(CH) relay is also connected through cam U, in parallel with
the winding of the (D) relay., Should the (CH) relay operate

at this time due to a high resistance ground:'in the sender
circuit, no useful function will be performed,

3.309 DISTRICT BRUSH SELECTION With the switch in position 3, the
magnet ig operated for brush selection over a circuit traced

34310

from bettery through the winding of the magnet, cam C, make
contact of the (L) relay, to gr und through cam M, As the
selector moves upward in position 3, carrying the commutator
brushes over the commutator segments, the A segment and brush
intermittently connect ground to the tip side of the fundamental
oirocuit through cams K and L, holding the (L) relay operated,
but successively short-circuiting the stepping relay in the
assoclated sender circuit, thus releasing and permitting its
reoperation until the proper brush has been selected. When
sufficient impulses have been sent back te satisfy the sender,
the fundemental circuit is opened, releasing the (L) relay.
The (L) relay released, opens the circuit through the UP magnet,
thereby stopping the upward movement of the selector and
edvances the switch to position 4, When two digit senders are
used with this circuit, the advance of the sender replaces the
high resistance on the SC lead with a 500 ohm ground, thus
insuring the operation of the (CH) relay. In position 4, the
trip magnet (TM) is operated from ground through cem S, and
the (L) relay is operated and locked to ground on the fund-
amental circuit previously described, advancing the switoh to
position 5.

DISTRICT GROUP SELECTION With the switch in position 5, the
UP magnet is reoperated and the trip magnet being operated,
causes the previously selected set of brushes to trip when the
selector starts upward. As the selector moves upward for
group selection, carrying the brushes over the commutator
segments, the B segment and brush intermittently connects
ground to the tip side of the fundamental circuit through cam
L holding the distrioct (L) relay operated, but successively
short-circuiting the stepping relay in the assooiated sender
cirouit, thus releasing and permitting its operation until the
proper group has been selected. When sufficient impulses have
been sent back to satisfy the sender, the fundamental circuit
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is opened, releasing the (L) relay which in turn opens the
circuit through the UP magnet and advances the switch to position
6. When three digit senders are used with this circuit, the
advance of the sender replaces the high resistance ground on
the SC leed with a 500 ohm ground, thus insuring the operation
of the (CH) relay. 1In position 5 to 6 1/4 a cirouit is closed
from battery through the (B) brush and 1 terminal of the line
test selector, winding of the (PT) selector, brush and 1
terminal or the (8) are cam H to ground eneegizing the (PT)
selector magnet., When the switch advances from position 6 1/4,
the energizing 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 advances to position 9 3/4. With the switch in
position 6, a circuit is closed from ground on the line finder
N commutator, brush and segment, through the break contact of
the (F) relay, make contact of the (SL) relay, inner contacts
of cam O, cam R, to battery through the 800 ohm winding of

the (L) relay, operating the relay. The (L) relay operated,
advances the switch to position 7.

3.311 TRUNEK HUNTING WITH TRURK 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. When the switch
enters psotion 6 1/2, and 7 3/4 inclusive, ground is connected
to the slesve of the seleoted trunk through cam M, break
contact of the' (L) relay, cam E, as a busy eondition until the
switch advances to position 7 3/4

3.312 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 battery through its inner
winding and make contact, cam B to ground on the sleeve terminal
of the busy trunk. With the switch in position 7, the UP
magnet is reoperated from ground, on cam M under control of

the (L) relay and the selector travels upward wntil en idle
trunk is found. When the idle trunk is found, the locking
cirouit through the inner winding of the (L) relay is opened

but the relay does not release immediately, dus to a circuit
being closed from battery through its outer winding, cam R to
ground through the ¢ commutator brush and segment. When the
brushes are centered on the trunk terminals, the circuit through
the C commutator segment is épened and the (L) relay releases
and opens the circuit through the UP magnet, whioh stops the
selector brushes on the terminals of the selected trunk, The
(L) relay released, also advances the switch to psotion 8.
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"c" COMMUTATOR The adjustment of the "C" commtator brush,
with relation to the tripped sleeve multiple brush, is such,
that it does not break contact with the C commutator, until
slightly after the holding circuit through the inner winding of
the (L) relay is opened, by the sleeve brush leaving the busy
terminal and making contact with the sleeve terminal of the
idle trunk, The UP magnet, therefore, remains operated and the
selector 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 the brush support rod. At this time, the holding
circuit through the outer winding of the (L) relays is opened
at the "C" commutator releasing the (L) relay which in turn
releases the UP magnet, The selector then drops into place,
thus centering the brushes on the trunk terminal. 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 the
closing of a circuit between the ¢ commutator brush and segment
on the overthrow of the selector or as it drops into place,

SELECTION BEYOND As the switch advances to position 7 3/4,
ground through cam E is comected to the sleeve of the selected
trunk as a busy condition. With the switch in psotion 8, a
circult §s closed from ground on the armature and make contact
of the (CH) relay, through cam 0, cam R to battery through the
outer winding of the (L) relay, which operates advancing the
switch to position 9, In position 9, the tip and ring sides

of the ocutgoing fundamental cirouit are closed through the tip
and ring terminala of the selacted trunk for selection beyond,
through the FT and FR brushes of the sender selector, and cams
F and G respectively., After sslection beyond has been
ecompleted, ground in the sender is removed from the SC lead,
releasing the (CH) relay, in turn releasing the (L) relay., The
(L) relay released, advances the switch to poasition 10. As

the switch leaves position 9 1/2, the dialing circuit is

opened at cams P and Q and, in position 9 3/4, the tip and ring
leads from the line finder are closad through cams P and Q
respectively, to the (PT) selector switch.
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FIRST TEST OF CALLING LINE As the distrisct switch enters
position 9 3/4 to 10 1/2, the (PT) magnet, operates in a circuit
through the § ®drush 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 3, 4, 5 and 6, 48 volt
battery is connected to the tip side of the subsoriborﬁs line,
through terminal 3 and (T) brush of the selector and cam P, The
charge in the station condenser is thus neutralized so that it
will not interfere with the proper functioning of the (T) relay
as the line is tested, when the line test switch enters a test
position. A cirouit is also closed from battery through one
winding of the repeating coil, winding of the (DC) relay, R-3
brush and terminal 3 of the test switch, to ground through the
non-inductive winding of the (RC) relay, operating the (DC)
relay. The operation of the (DC) relay closes a holding circuit
for the (D) relay. With the line test switch on terminal 3,
& circuit is also closed from battery through its (B) brush and
3 terminal, to ground through the inner winding of the (RT)
relay which operates,

ROUTINE TEST The (RT) relay operated, (a) closes a girouit

from ground on the (C) 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
eircuit. The funotion of the (RT) relay is to make e routine
test of the (T) relay on each call before it is connected 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 its operation under the worst circuit sondition. If
the (T) relay does not operate in series with the 3400 ohm
winding of the (RT) relay, the (PT) selector remains on
terminal 3, causing the selector time alarm circuit to functionm.
When the (T) relay operates on a routine test, a eirouit is
closed from ground on its armature, make contact of the (RT)
relay, to battery through the inner winding of the (I) relay,
which operates. The (I) relay operated, closes a circuit from
ground on its armature, terminal 3 and S brush of the party line
test switch to battery through the winding and breek contact

of the (PT) magnet, operating the selector which steps the
brushes to terminal 4, With the line test switch on terminal
4, the operating c¢ircuit for the (T) relay is opened, at the C
brush, releasing the (T) relay. The (T) relay released, opens
the cirscuit through the (I) relay 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) brush of the selector to battery
through the winding of the (PT) magnet. With the line test
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switch on terminal 5, a cirouit is closed from battery through
the winding of the (PT) magnet, (S) brush and terminal 6 to
ground through the make contact of the 149-A interrupter, oper-
ating the PT magnet, When the contacts of the interrupter
break, the energising circuit of the selector magnet is opened,
releasing the magnet, which steps the brushes to terminal 6.
The 200-S selector sontinues to operate under control of the
149-A interrupter, advancing the line test switch to position
8. Ground on terminal 8 of the S aro steps the selector to
terminal 9,

3.31T7 TESTING SUB=-STATION At terminal 7 of the line test switch the:
subscriber's line is tested to determine which party on the line
has originated the call, in order that the call may be registered
correctly. If the call originates at the station whose ringer
is connected to ground through a ocondenser, the (T) relay does
not operate. If, however, the call originates at the station
with the grounded ringer, the (T) relay operates in turn oper-
ating the (RC) relay. The (T) relay operates in a circuit from
ground through the sub-station ringer, over the tip side of the
line, through the cam P, (T) brush and terminal 7 of the line
test selector, to battery through the winding of the (T) relay.
fthe 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 inner winding of the
(RC) relay which operates, The (RC) relay operated, transfers
the circuit to the message resister as explained hereinafter.

3.318 TALKING SELECTION With 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 inner winding
over the tip of the fundamental circuit previously described.
The (L) relay operated, advances the switch fop talking
selection. This circuit is traced from battery through the R
magnet, cam B, make contact of the (L) relay, to ground through
terminal 9 and (C) brush of the line test selector. As the
switch advances, ground is intermittently connected to the tip
side of the fundamsntal circuit through cam E, holding the
(L) relay operated, but successively short-circuiting and
permitting the reoperation of the stepping relay in the sender
circuit, When sufficient impulses have been sent back to
satisfy the samder, the fundamental cirocuit is opened, releas-
ing the (L) relay. The (L) relay released, opens the cirouit
through the R hagnet, stopping the switch in position 11, 12
and 13, depending upon the class of call., With the line test
switoh on terminal 9, the (T) relay releases, and 48 volts
battery is discomected from the tip side of the line. With
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