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
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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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the line test switch on terminal 9 and the district sequence
switoch in position 10, a circuit is closed energizing the 200-8
selector. This circuit is from ground cam H, terminal 9 and
(8) brush of the switch winding of the (PT) magnet, to battery
through terminal 9 and (S) brush of the selector. As the
district switoh advances from position 10 1/2, the operating
oircuit 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
transferred 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) brush and terminal 9 of the

line test switch, cam Q, break contact of the (F) relay,
terminal and brush of the line finder, through the station
loop, back through the terminel and brush of the selector,
break contaet of the (F) relay, lower contacts of cam P, (T)
brush and terminal 9 of the test switch to ground through the
other winding of the repsating coil.

DISCHARGING THE SENDER With the (DC) relay operated, a look-
ing ocircuit is closed for the (D) relay after the switoh
advances from positom 9, This circuit is traced from battery
through the inner winding of the (D) relay, make contact of the
(DC) relay, make contact of the (D) relay to ground through
eam I. The (D) relay (178-AK) is made slow in releasing so
that the comnection will not be lost if the switchhook at the
oalled station is momentarily depressed. As the switch leaves
position 10, the holding circuit of the (CI) relay is
transferred from ground on cam S to ground on cam E, under the
control of the (L) relay. This circuit is traced from battery
through the outer winding of the (CI) relay, inner contacts of
ocam U, make contact of the {CI-l) relay, cam V, make contact
of the (L) relay to ground through cam E. The release of the
(L) relay opens the helding circuit through the (CI) relay,
disconnecting the sender from the district circuit.

CALLED PARTY ANSWERS When the receiver at the called station
is removed from the switchhook, with the switch in position 11
or 12, reversed battery and ground from the incoming circuit
operates the (CS) relay. The (CS) relay operated, closes a
eircuit from ground on cam I, through cam N, to battery through
the winding of the (I) relay, #3 contact of the 149-A inter-
rupter., When the interrupter contact closes, the (I) relay
operates and locks on the same ground through its make contact.
When the #4 contact of the interrupter closes, the operation

of the (I) relay closes a circuit from ground on the interrupter
contact to battery through both windings of the (CH) relay,
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operating the relay, The (CH) relay operated, locks through its
windings cam 0, to ground on its make contact and armature and closes

" & eircuit from battery on its make contact to hold the (SL) relsy

3,321

operated. The 149-J interrupter is so connected in the circuit
that the operation of the (CH) relay is delayed for at least
two seconds after (CS) relay operates, This delay is to
prevent the false operation of the (CH) relay should the (CS)
relay operate momentarily before the called party answers, due
to any line disturbances,

OPERATOR ANSWERS The switch advances to position 13, as
desoribed above and when the operator inserts the plug of an
answering cord in the answering jack of the trunk, the (CS)
relay operates on reverse battery and ground, over the trunk,
The (CS) relay operated, closes a circuit from ground on cam I,
through cam R, to battery through the outer winding of the (L)
relay, which operates and advances the switch to position l4.
With the switch in position 14, the repeating coil and battery
are disconnected and the T and R leads are connected directly
to the T and R brushees of the selestor through cams P and Q
respectively. As the switch enters position 13 1/2, the (L)
relay locks in a circuit from ground over lead S of the
selected trunk, and in position 14, the locking circuit through
the inner winding of the (D) relay is transferred from the
contacts of the (DC) relay to the contacts of cam J. In position
14, a checking tone circuit is closed over the sleeve of the
operator’s trunk, cam E, make contact of the (L) relay, cam V,
2 mf condenser, cam X, the S brush and terminal at the line
finder bank, to ground through the winding of the (CO) relay
for number checking. '

$.322 DISCONNECTION - EREGULAR CALL When the receiver at the calling

station is replaced on the switchhook, the (DC) relay releases,
in turn releasing the (D) relay, The (D) relay released, closes
a circuit through the R magnet, advancing the switeh to position
16. Test ewitch goes into position 11 as sequence switch passes
position 13 1/2, As the swibch enters position 14 3/4 ground 1is
connected through eam H, terminal 11 and 8 brush of the line
test switch to battery through the winding of the (PT) magnet
and terminal 11 and (B) brush of the test switch, energizing
the magnet. When the switch leaves position 15 1/4, the
energizing oircuit for the (PT) magnet is opened at the cam H,
releasing the magnet and advancing the line test switch in
terminal 12, The 149-J interrupter steps the switch to terminal
16,
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3.323 SECOND TEST OF GALLING LINE As the line test switch passes
over terminals 12 and 18 with the district switch in position
16, battery is connected through the (T) brush and cam P to
the tip side of the line to disoharge the sub-station condenser.
On terminals 14, 15 and 16 of the line test switch, a second
test is made on the 1ine. 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 distrioct switch in position 16,
the (I) relay operates in a cirouit from battery through its
inner winding, to ground on terminal 12 and (C) brush of the
line test switch, and remains operated until the line test
switch advances from position 16, 1If the (T) relay operates
in positions 14 to 16 of the test switch, the (I) relay is
held operated and the line test switch steps to terminal 16.
The holding cirouit is traced from ground on the armature of
the (T) relay, back contact of the (RT) relay, contacts of
(CI-1) relay to battery through the inner winding of the (I)
relay. With the (I) relay operated, the test switch is held on
this terminal and a cirouit is closed, operating the selsctor
time alarm circuit. When the alarm is investigated, the sequence
switch 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 releases and closes
a circuit from ground through its break contact, terminal 16
and (S) 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 position

" 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 oircuit. 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,
operating the proper message register in the associated line
switch cireuit

0524 MESSAGE REGISTERING As explained under first test of calling
line, the (RC) relay operates and lecks on the first line test
when the call originates st the station with the grounded
ringer, but does not operate on line tests when the oall
originates at the station whose ringer is connected in series
with a condenser. The operation or non-operation of the (RC)
relay determines which station register shall register the call,
If a call originates at the station whose ringer is connected
to ground in series with a condenser, the (MR-1) message
register in the line circuit operates, The registering circuit
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is traced from battery on the make contact of the (CH) relay
through cam T break contact of the (I) relay break contact of
the (RC) relay, through the 18-AKN resistances in multiple over
lead H break contact of the (L) relay make contact of the

(CO) relay, through winding of the (MR-1l) message register to
ground,

3,325 On calle originating at the station whose ringer is permanently
connected to ground, the (RC) relay operates and locks and
closes a circuit short-circuiting the (E) relay which releases,
This circuit is traced from ground, cam W (C) brush and terminals
18 and 19 of the line switch, make contact of the (RC) relay
to the winding of the (E) relay short-circuiting the inductive
winding of the (E) relay. The (E) relay released, () 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 account of a circuit being closed to ground
on cam I. The release of the (SL) relay opens the circuit,
releasing the (CO) relay. When the (CO) relay releases, the
(MR-2) message register is connected to lead H and the register-
ing circuit for the second party station is traced from '
battery on the make contaot of the (CH) relay, cam (T) break
eontact of the (I) relay, meke contact of the (RC) relay,
contact of the (@) relay, through the 18-AN resistances in
multiple, brush and commutator of the (LF) selector, over lead
H, break contact of the (L) and (CO) relays, ta ground through
the winding of the (MR-2) message register,

3.326 As the operation of register (MR-2) is dependent on the release
of the (SL) relay, it will be noted that the sleeve 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) relay operates and opens the register ocircuit,
thus preventing the wrong station being charged with the call.
The (G) relay operates in a oirocuit from ground through cams
E, L and K, through the winding of the (G) reley, over the §
lead to battery on the § lead of the final selector which
seized this line,

3.327 DISC TION REGU CALL - RES G_LINE R R
As the line test switch steps to terminal 20, a circuit is
closed from ground on the (C) 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 advances the switch to
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position 18, As the switch enters position 17, a circuit is
closed operating the (DS) reley in the line finder circuit.
Thig circuit is traced from ground on the M commutator ®rush
and segment, through the 350 ohms winding of the (D§) relay,
cam N, break contact of the (D) relay, to battery on the break
contact of the (DS) relay. The (DS) relay operated, (a) locks
through its make contact and 350 ohm winding to the sane
battery, (b) closes a circuit through the outer winding of

the (F) relay, thus insuring the holding of this relay until
both the line finder selector and the district selecter have
returned to normal, (¢) operates the line finder DOWN magnet
from ground on its armature, which restores the line finder
selector to normal. When the line finder selector returns to
normal, ground is disconnected from the M commutator segment,
releasing the (B), (DS) and (MB) relays,

BESTORING DISTRICT TC NORMAL With the district switch in
position 18, a circuit is closed from ground on cam I, bBreak
contact of the (D) relay, cam D, terminal 20 and (S) brush of
the test switoch, to battery through the winding of the (PT)
magnet which operates and advances the switch to terminal 21.
With the line test ewitch on terminal 21, the c¢ireuit is
ologed from ground on the (:¢) brush and terminal 21 of the
test switch to battery through the DOWN magnet, restoring the
selector to normal. When the district selector reaches the
bottom of the frame, & circuit is closed from ground through
the Y commutator brush and segment, (D) brush and terminal

21, (8) brush and terminal to battery through the (PT) magnet,
stepping the brushes to terminal 22, With the test switch on
terminal 22 a circuit is closed from ground on the terminal 22
and (S) drush 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) brush
and terminal 1 of the line test switch, cam B to battery

) through the R magnet, advances the district switch to position

3.328

1. As the switch leaves position 18 1/4, the circuit through
the outer winding of the (F) relay is opened, releasing the
relay.

DELAYED DISCONNECT Should the calling subscriber fail to .
replace the receiver on the switchhook after the called
subscriber has disconnected, the release of the (CS) relay, due
to the incoming trunk functioning, operates thia selector time
alarm circuit thereby notifying the switchman of the existing
condition.
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ON - 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
distriet (L) relay operated. If the plug 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 holding the ground on the
sleeve terminal of the trunk. When the receiver at 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 (DC) relay releases, and ground is disconnected from
the sleeve of the trunk, releasing the (L) relay, thus advanc-
ing the switch to position 16, As the switch advances from
position 14 1/4, the locking circuit through the inner winding
of the (D) relay is opsned at cam J, releasing the relay. The
(D) relay released, releases the (SL) relay and then 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 ocam I, With the test switch in position 20,
a circuit is olosed on the (C) brush and terminal 20, break
contact of the (L) relay, cam B to battery through the R
magnét, advancing the switch to position 17, the A cam advanc~
ing to position 18, 1In position 16, the (CH) relay being
normal, battery is not connected over lead B to operate the
message register 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
3.327 and 3.328,

3,330 DISCONNECTION BEFORE LINE FINDER SELRCTOR FINDS LINE Should

the calling subseriber replace the receiver on the switchhook
before a hunting selector finds the line, the (L) relay in the
line circuit releases, removing battery from the H terminal at
the multiple bank., The selector therefore trawels to the top
of the bank and the H brush of the selector makes contact with
the terminal of the H comb at the top of the multiple bank,

The (H) relay operates from ground on the break contact and
armature of the (DS) relay, winding of the (H) relay cam W, H
brush of the selector to battery. The (H) relay operated,
relesses the fLF) relay, which in turn releases the (F) relay
and opens the sircuit through the UP magnet, stopping the
selector. 'The. N commutator segment is opened with the selector
brush resting on the H comb to prevent the district switch from
advancing from normal when the (F) relay is released by the
release of the (LF) relay, When the (F) relay releases, the
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(DS) relay operates from ground on the X commutator brush and
segment, through its 1,000 ohm winding. The (BS) relay oper-
ated, operates the DOWN magnet restoring the selector to normal.

POSITIONS 2 TO 6 If the receiver is replaced on the switch-
hook at the calling station while the district switech is in
positions 2 to 6, the dialing circuit is opened at the calling
station, causing the sender circuit to function and connect a
direct ground to the SC lead operating the (CH) relay and
oausing the (D) relay to release on account of the increased
ourrent flow through the outer winding of the relay. The (D)
relay is connected differentially, but does not release when
its inner winding is connected direstly to ground and its
outer winding connected to ground in series with a resistance,
The (D) relay released, advances the switch to position 6 in
a cirouit traced from ground through cam I, break contact of
the (D) reley, cam D to battery through the R magnet.

In position 6 the DOWN magnet operates, restoring the district
selector to normal. When the selector reaches the bottom of
the bank, a circuit is closed from ground through the Y
commutator brush and segment, (D) brush and terminal 1 of the
teat switch, cam B to battery through the R magnet, advancing
the switch to position 7. In position 7, a cirocuit is closed
from battery, break contact of the (DS) relay, break contect of
the (D) relay, cam N, through the outer winding of the (Ds)
relay, to ground on the M commutator, operating the (DS)
relay, which operates the line finder DOWN magnet returning
the line finder to normal. When the district switch advances
from position 6 1/4, the (L) relay releases.

As the district switeh enters position 5, the (PT) selector is -
operated from battery over the (B) brush and terminal, wind-
ing of the (PT) magnet, (§) brush and terminal 1 of the line
test switoh to ground on oam H. When the district switeh
advances from position 6 1/4, the (PT) magnet releases

stepping the test aswitch to position 2. Ground on the Y
ocommutator through the D and 8 brushes steps the test switoh
to position 4. The test selector steps to terminal 5 in a
eircuit from ground on the break contact of the (I) relay and
steps to terminal 8 under contrel of the 149-A interrupter,
Ground on terminal 8, steps the switch to position 9. Ground
on the Y commutator through terminals 9 and 10, advances the
district to position 14. As the district switch passes through
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position 9 3/4 to 10 1/2, the (P?) magnet operates in a circuit
from battery through the (B) brush and terminal 9, winding of
the (PT) magnet, (S) brush and terminal 9 to ground on eam H.
With the test switch in position 9, a circuit is olosed from
ground on the Y commutator through the (D) brush and terminal
9, advancing the district switeh to position 1l. As the dis-
striot switch advances from position 10 1/2, the (PT) magnet
releases, stepping the line test ewitch to terminal 10. When
the district switch advances to position 10, & circuit is closed
from ground on cam I, break contact of the (D) relay, cam D to
battery through the R magnet, advancing the switch to position
16, The district switoh passes through position 13, the (PT)
magnet operates, and when the district switch advances from
13 1/2, the (Pr) magnet releases, stepping the line switch to
terminal 11, In position 14 3/4 the (PT) mmgnet again operates
and releases when the district switch advances from position
15 1/4. The release of the (PT) magnet advances the test
switch to terminal 12, Ground through the 149-A interrupter
is connected through the (PT) magnet, advanecing the test switch
to terminal 16, On terminal 16, ground on the break contast
of the (I) relay advances the test switch to terminal 17,
The switch advances to terminal 20, under ocontrol of the 149-A
interrupter, and closes a circuit from ground through the
(C) 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) brush and
terminal 20 of the test selector advances the switch to
terminal 21. The Y segment advances the switeh to terminal 22,
On terminal 22 ground through the (S) brush steps the test
switch to terminel 1, where a circuit is closed from ground on
the Y commutator, (D) brush and terminal 1, advancing the
district switch to position 1.

\

3,334 When the line finder selector returns to normal, ground is
disconnected from the N commutator, thus releasing the (E),
(DS) and (MB) relays., The (DS) relay released, releases the
(F) relay, restoring the circuit to normal,

5.335 POSITIONS 7 TO 10 If the receiver at the oalling station is
replaced on the switchhook while the district switch is in
position 7 to 10, the switch advances until selection Veyond
is completed, when ground is disconnected from the SC lead in
position 10. After subseriber's line is tested and line test*
selector steps to position 9, the DC relay releases, releasing
the (D) relay which closes a circuit from ground on cam I,
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break contact of the (D) relay, cam D, to battery through the
R magnet, advancing the switch to position 16. As the ewitch
advances to position 16, the line test sewitch steps to terminal
20, and in position 16, the (L) relay releases, advancing the
switch to position 17, the A cam advancing it to position 18,

- LECTOR ~ BRU Should
the selector travel to the tell tale position while hunting, due
to the multiple brush not being tripped, the (F) reley remains
operated through its outer winding. Ground on the X commutator
brush and segment is thereby connected to the lead "To Tell
Tale Cireuit™, giving a visual signal to the attendant. As the
N commutator segment is open at tell tale, the distriot is
prevented from advancing from its normal position. The
gseleoctor in this case is restored to normsl manually by the
attendant,

JELL TALE - LINE FINDER SELECTOR - WITH BRUSHES TRIPPED Should
the seleotor travel to the tell tale position while hunting,
with the multiple brush tripped, a circuit is closed from battery
through the (0) relay in the trip oircuit, terminal of the H
oomb at the top of the multiple bank (shown on TRIP circuit),

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 (H) relay. 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 the

X commutator brush and segment to batt®ry through the 1000 chm
winding of the (DS) relay, which operates, in turn operating
the DOWN magnet, restoring the selector to normal,

TELL TALE DISTRICT SELECTOR Should the selector travel to the
tell tale position during brush sélection, ground on the X
commutator brush and segment is connested through cam B, to
battery through the R magnet, advancing the switch to position
8. Under this condition the resistance of the circuit over the
SC lead is not sufficient to operate the (CH) relay and the
district remains in position 8 until it-is restored to normal
manually. If the district goes to tell tale during group
selection, ground on the X commutator advances it to position
8. In position 8, ground on the SC lead holds the (CH) relay
operated, while in turn operates the (L) relay. The (L) relay
operated, advances the switch to position 9. The (CH) and (L)
relays remain operated and the district remains in pesition 9
until it is restored to normal manually.
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OVERFLOW If all the trunks in the group are busy, the district
gselector, while trunk hunting in position 7, travels to the top
of the group and rests on the overflow terminals. As the sleevs
terminal at overflow is open, the (L) relay releases, in turn
advancing the switch to position 8. 1In position 8, the (L)
relay reoperates from ground on the armature of the (CH) relay,
advancing the switoh to position 8. In position 9, a cirecuit
is closed from ground on the Z commutator brush and segment,
through cam K to the R winding advancing the switch to position
10. In position 10, (L) relay operates, through the 1200 chm
winding. The (L)‘relay operated, locks through its 1200 ohm

winding and make contact to the same ground, through cam L,

advancing the switch to position 14 from ground on cam M. As
the switch advances from position 13, the (L) relay releases,
end in position 14 advances the switch to position 15. The
release of the (L) relay also releases the (CI) and (CI-1)
relays, disconnecting the sender from the district eircuit. with
the switch in positien 15, & circuit is closed from the
"Miscellaneous Tone Circuit®™ over lead C, 2 mf condenser, ocam

G, winding of the repeating coil, 2 mf condenser, ceams 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 causging the "All Trunks Busy" tone to be sent back to the
ocalling subseriber. When the receiver at the calling stetion

is replaced on the switchhook, the (DC) relay releases, opening
the locking circuit through the (D) relay, which releases,

From this point on, the switch is advanced to position 1 as
described in paragraphs 3,327 and 3.328,

" COMMUTATOR The funotion of the "0O" commutator segment is

to maintain an idle condition on the multiple overflow terminels,
go that more than one selector may stop on overflow at one time;
otherwise, the first selactor reaching overflow would make the
sleeve multiple terminals busy, thus causing succeeding selectors
to continue upward into the next group of trunks. The “Q"
commutator segment is opsn at overflow, but the S bar is
continuous. Both the "0" and "S" commutator brushes are
permanently strapped together and wired to the multiple 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 "0" commutator bar only, this arrange-
ment maintains a non-busy condition of the sleeve terminals.
When necessary to combine two or more groups of trunks, the
nultiple sleeve overflow terminals between the combined groups
are made permanently busy by being connected to ground. As the
"s" commutator bar is closed at overflow, the (L) relay is held
operated at this time, and the selector therefore hunts past the
"made busy" terminals into the next group.
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4. TIME ALARM CIRCUIT

4.1

4,2

4.3

DEVELOPMENT

4.11

time period.
4,12 WORKING LIMITS
4,121 HNone,
QPERATION
4,21 PRINCIPAL FUNCTIORS Tne principal functions of this circuit are:
4,211 To provide a time interval of 35 seconds bdefore a signal
is given on calls where a line finder fails to find the
calling line,
4,212 To return to normal.
4,213 To advance to the next normal terminal when the key is
operated.
4,22 CONNECTING CIRCUITS This cirouit will funotion with:~
4,221 Any standard trip cirouit,
LEIAILED DESCRIPTION
4,31 If a line finder does not find the

PURPOSE _OF CIRCUIT

4.111 This circuit is used to provide a timing feature on
signals to the attendant, when an originating call
is not connected to a line finder in a specified

subsoriber's line within 35 seconds after the receiver at the
calling station is removed from the switchhook, an alarm is
given in the following manner: When the receiver at the call-
ing stetion is removed from the switchhook, the (L) and (BA)
relays in the line and trip e¢ircuits operate and conneot
battery to the winding of the (B) (frame) relay, brush and
terminal 1 of the START arc of the time alarm selector, break
contect of the (A) (frame) relay, to the interrupter comtact.
When the interrupter contact closes, the (B) relay operates,
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The (A) (frame) relay does not operate, however, on account of its
winding being short circuited by ground on the interrupter. When
the interrupter contect opens, the short circuit is removed from
the winding of the (A) relay, which now operates in series with
the winding and make contact of the (B) relay, to ground on the
armature of the (8) relay, thus holding both releys operated,
The next operation of the interrupter operates the STP magnet,
over a circuit from ground on the make contact of the interrupter,
make contact of the (A) relay, terminal 1 end brush of the

STEP arc of the selector, to battery .rough the winding of

the STP magnet. When the interrupter contact opens, the STP
magnet releases and steps its brushes one step on its beck
stroke. The selector bruches advance one step for each make

and break of the interrupter comtact, which is of an interval

of 7 seconds, until the fifth terminal of the selector is
reached when the circuit through the interrupter is opened.

When the fifth:terminal of the seleotor is reached, the BA-l
lemp in the trip circuit lights from battery on the armature

of the (A) (frame) relay, terminal 5 and brush of the LAMP arc
of the seleotor, through the make contact of the (BA) relay,
SA~1 lemp, to ground through the winding of the (8), (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 through their respective auxiliary alarm circuits.

When the source of trouble is removed and the (BA) relay, in

the trip circuit releases, 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 slso closes a circuit from
ground on its armsture, through terminal 6 and the bridging
brush of the RETURN arc of the selector to battery through

the break contact and winding of the STP magnet, which oper-
ates and steps the selector brushes to terminal €, in which
position it awaits the next simultaneous closure of the inter-
rupter and operation of the (BA) or (»A-1l) relay,

RESTORING TO NORMAL Should the (BA) relay release before the
£ifth terminal is reached by the selector, the (A) and (B)
frame relays release, The (3) relay released, causes the
selector to advance to the next normal position, as previously
descrived, The operation of the (NL) key steps the selector
brushes to the next normal position by way of the STEP bridging
brush and 5, 10, 15 or 20 terminal, as the case may be, If the
selesctor has been at normal position 6, 11, or 16, when the
(BA) relay operated, the operation would have been the same

ag described for pésition 1.
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5,11 PURPOSE OF CIRCUIT ~ The purpose of this circuit is to show
in detail, the manner in which calls are routed through the
trip cirouit to the start cirouit without giving any trip
cirouit & permanent preference over the other trip circuits.

5.12 WORKING LIMIIS - None.

RATION
5.21 PRINCIPAL FUKCTIONS - The principal funoction of this cirouit
is:
5.211 To distribute calls uniformly to the start circuits,
5.22 CONNECTING CIRCUITS
5.221 None.
DETALLED DESCRIPTION
5,31 WIRING OF GROUP DISTRIBUTOR SANK ~ The wiring of the group

distributor arc of the regular "G" distributing selector bank,
shown on the regular starting circuit, and of the emergency G
distributor selector bank, is shown in detail in the circuit
associated with the series cirocuit through the emergency jack
and the contacts of the (TR) and (TR-1) releys for the 15 groups
of & 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. As a trip circuit is divided
into two units (A) and (B), ealls originating in the first 10
lines of a group of £0 lines are connected through trip unit
(A) and a terminal and brush of the (G) arc normally having
access to the line finders in sub-group (A). Calls originating
in the last 10 lines of a group are connected through trip
unit (B) end a corresponding terminal and brush of the other
arc normelly having access to the line finders in sub-group
(B). This arrangement permits the distributing of the 15

trip circuit (A) end (B) units to sub-groups (A) and (B).
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respectively, in the starting circuit, so as to give each
gronp an equal preferencs, thus preventing any one group from
having & permanent preference over the other groups. This

is accomplished by the (3) selector being advanced one step

to the next group after each call. The series eirecuit through
the contacts of the (TR) and (TR~-1) relays permits the passing
of a call through a number of idle groups with the same speed
as though the call originated on a line within the group hav-
ing the preference at that time. 8Should two or more calls
start in two or mors groups at the same time, the group nearest
the one having the preference at that time will be completed
first, because of the series locking arrangement of the (TR)
or (TR=1) relay holding the relay of this group locked and
releasing the other relays.

LOCKING CIRCUIT THROUGH (TR) RELAYS The (TR) relay in any
group locks from ground through its 600 ohm winding and make
contact, jack 10, terminal and brush of the associated arc of
the (G) selector, to battery in the starting cirecuit through
jack 16. The {TR~1) relay locks through its 600 ohm winding
and make contact, jack 12, corresponding terminal and brush of
the associated (G) arc, to the starting circuit through jack 16.
Jacks 10 and 12 of each group circuit are wired to the selector
arc terminals and jacks O end 11 loop to the next group circuit,
so that though the selector may be giving preference to one
group, this group being idle, and & oall originates in some
other group, a circuit is closed back through the inmtervening
Jacks and break contects of the intervening relays of exch

group until the terminal which the distributor 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 arc are resting on the first group
terminal, which is terminal 1, The locking circuit for the

(TR) relay will be as follows: Through the 600 ohm winding and
make contact of the (TR) relay and jack 10 of group 15, jack 11,
break contacts of the (TR-1) and (TR) relays, and jack 10 of
group 14 (not shown), through all other groups in the same
manner 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 operate 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 other in group 15, trip unit (A), the operation of the (TR)
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reley in the former group would release the (TR) relay in the
latter oirouit, but remain locked itself. The magnet of the

(G) selector is operated by ground in thé start cirecuit and the
brushes advance one step on the ‘release of the selector when the
start eircuit releases after each call,

ARRANGEMENT OF SELECTOR START CIRCUIT

6.1

6.2

6.3

DEVELOPMENT

6.11

6.12

PURPOSE OF CIRCUIT - The purpose of this eircuit is te show
mores in detail the method used to disctribute calls to the line
finder selectors in sub-groups A and B respectively.

WORKING LIMITS - Xone.

OPERATION

8.21

Be22

PRINCIPAL FUNCTIORS -~ The principal function of this circuit
is to distribute calls uniformly to the line finder selectors.

6.211 Returning to normal.

CONNECTING CIRCUITS

6.221 ©Rone,

DETAILED DESCRIPTION

6.31

6,32

L ER DIS ~ The distributing seleoctors A and B
are uged for distriduting calls uniformly to the line finder
selectors in sub-groups A and B respectively.

LESS THAN 40 SELECTORS FOR 300 LIKSS  When the number of line
finder selectors for a group does not exceed 40 selectors for
each 300 lines, the starting circuit ehall 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 (ST~A) relay in the starting
circuit connects ground on the start (ST) lead, the IF relay
that operates depends upon the terminal on which the (A-1)
bridging brush is resting. Assume the A-l brush is resting
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on terminal 1 in the regular start circuit of sub-group A, In
this case if the first selector is not busy the associated

(LF) relay operates and starts a Line Finder hunting for the
calling line, If the first selector is busy, the associated
(MB) relay will be operated and the circuit through the (LF)
relay will be opened. In this case the (LF) relay assoclated
with the next idle selector will operate. Assuming this to be
the tenth selector, a circuit is then closed from ground on
the (ST-A) relay through the break contacts of the (GA), and
(C) relays, the (A-1) bridging brush and terminal 1 of the
(A-1) arc of the distributor selector, the ST lead, make
contact of the first (MB) relay, the series make contact of the
succeeding operated (Mo) 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, oper=-
ates the (STP-A) magnet from ground on the armature of the
(SP-A) relay, through terminal 1 and the (A-3) brush, to
battery through the winding of the magnet, so that when the
(GA) relay releases on the sompletion of a call, the (STP~A)
magnet releases, in turn stepping the selector brushes one step
and giving the next selector the preference. When the brushes
of the distributor selector advance from the terminals of the
last line finder selector terminal 16, the selector is
advanced over the spare terminals to the first terminal from
ground on the strapped spare terminals through the (A-2)

brush, While the selector is advancing over the spare terminals,
a call at this time will be routed to the first selector
through the (A-1) brush and strapped spare terminals by the
strap from terminal 22 to terminal 1 on the (A-l) arec.

MORE THAN 40 SELECTORS FOR 300 LINES When the number of line

finder selectors for a group exceeds 40 selsctors for each 300
lines, the starting circuit shall be equipped with two 200-P
distributor selectors, Figure 2 shows these selectors wired
and equipped for 26 line finder selectors for each sub=group,

It will be noted that the ST leads from the first 15 line

finder selectors of each sub~-group are connected in their
respective order to the first 15 terminals of the (A-1l) and
(B=1) arce and the ST leads of the last 11 line finder selectors
of each sub=group are conneoted in their respective order to the
first 11 terminals of the (A-4) and (B-4) srcs. It will also
be noted that the brushes of the first three arcs of each
selector are in the opposite position from the brushes of the
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last three arcs, so that only three brughes of & selector will
be making contact with terminals at the seame time, the other
three brushes beinz open at that time. On a regular call in
sub=group A, the circuit functions, as described for Figure 1,
until the first three brushes of the A distributor selector
advance from terminals 22, At this time, the first three
brushes are open and the last three brushes are resting on the
first terminal of the (A-4), (A-5) and (A-6) arcs. The next
call in this sub-group will then start 16 selector, if idle,
hunting for the e¢alling line. Assume the last three brushes
are resting on terminal 11 of the associated arcs and the 26
line finder selector is idle. The operation of the (ST=-A)
relay in the starting circuit closes a circuit from ground on
its armature, break contacts of the GA and C relays, (A-4)
brush and terminal 11, over the ST léad, through the break
oontact of the (MB) relay of the last or 28 line finder selector
in the sub-group, to the associated IF relay. The operation of
the (GA) relay operates the (8TP-A) magnet through the (A-6)
brush and terminal 11. The release of the (8T-A) relay releeses
the (STP-A) magnet, advancing the brushes to the next or
terminal 12. Ground on spare terminals 12 to 22 through the
(A-B) brush advances the brushes of the selector until the
first three brushes are resting on the first terminal of the
(a~1), (A-2), and (A-3) arcs. While the selector is advancing
over the spare terminals a call at this time will be routed to the
first selector through the (A-4) brush 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
ar-anged 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,

TCI Library www.telephonecollectors.info




noQ 8 fey O
§ - ~Ne- -

-« <
0
2

60T0L-X
‘ON*08dS

0 (as)09
] (vs)an
) ?w.wﬁﬁ
» (I)°*3pat
oMm I-18S
o/m ¥-1S$
lpg
.Ps
p (0Q)*3pat
p (0a)°Spat
® (0d)-3pay
o/ A-%S8
D A-%SS
Yt A-%8S
o/ A-%SS
o/et A=%SS
o/ A-%S8
e30u
D 388] 963
) (Tt

050"
0g0*
0K(1) 600*
oN(I) 110°*
Y-9S8 8c00°
X~-¢88 900°
(g)°Spaz ox(Y) 910°
(a)*3vuz oH(Y) 190°
500°
gTo*
g10°
¥-2Ss OoK(HD)
X~-28S 08(HD) 00
X-28S Oox(HD)
X-28S OH(HO)
¥-2SS ON(HD)
¥-2SS OH(H3) 200°
Lso®
0*

dUd * QD" HNOJ "LV NNOD ¥O0Tg *S0d °SINV

238
LSAL

a1 puv VI s3eudw d1ag

VIVQ 4172 ISHL
ROILVEVd®id IINOHID

‘2261

92104-X

£1004-X

203TL~X

9T2TL~X

SQIVEVAIY  *ON°03dS
‘y jsnamy

¥eL20a-18 1 enssl

-

4

T efug (seN )

*8°s ravad

9%0°
920*
9800°
9110*
£200*
£900°
S10°
§90*
4200° g°
610° g°
120° g°
00 280°
S%0°
2800° ¥20°~
¥00° ¥%20°~-
G00* ¥20*~
S¥0° -
¥30°
L¥0°
"SdNV  ¥VOS

4S3L YELAV LSIL LS3AL MAV

0 020°* 0z L/ L2004-X (AS) 901s
0 020° 0z i/8 L18004~X (VS) g0t
ON

0 T 9004~ (1) 9z2n
¥

o g2 9g00L-X (D) gzen
a1

0 T 9500L-X (#) 6
¥

0

0 T 9%00L-X (0qQ) 10
4

i

0

0

0

0 . ¢ ¢s00L~X (S9) ‘1-902
: S /d

0 d 1ds 0 69004~X (a) IV-8LT
g0d  ‘DOM ANl °SSHNJ UTONON HIMNON °HISEA  HA0D

‘IR0 HOLFUS °08dS .
0N TVOINVHOEN SXVTEN

‘0T ROTS IRIWMOD LOEMIA
1918 4o3148 eouenbeg
dg pus Y2 JI0383MuER0)

J030070S 7-002

103007688 S-002

SAIVYVdIY

PI21L~X
9TeTL~X
$02TL-X
8100L~X
*ON*DIJS

20300708 d-002
20300795 ¥-002
20390708 §-002

edfq 2gY pue g% legdnaiequr

SALVEVAdY

‘H¥0d JO NOILVNVIJYE HOd L800L-X HOILVOILIOZIS HIS

I1HO SESOJULd HONVNIINIVK
Y04 EHV SAEMIVA ISAravay

SININTIINOMY IINOUID

tel ephonecollectors.infa

“Www

TCI Librar




g  § a0) T1
g 9 Mnow oM
ot/e ® (g0) n¥
g 3] (vo) T1
g D (vo) o4
ot/e o (Vo) ¥
I 6 D/
1 6 o/m (T-¥1) 11
1 € gy
I 6 o/ (€1) T1
T o (1-10) oM
X g b (1-0) n¥
e S
D (V) nu
I g/ ® (1) 1
1 ] (1) o
I LT b (1) n¥
o/ (a) n¥
s pam (V) oH
H s pm (d) ox

ZION J3T8 "D MHO0 "IVE'MHOD JOOI€  °"SOd 'SIRV *SdNV  XvOS
VIvd dIT0 IS

- SEEVAXE jogp 19g
g5 1SSl

1%0°
310
g20°
4g0°
g10°
920°

(1-u1) T8 2g0°
(t-11) 01 g%0°

(41) ™ 2580°
(1) m1 9%0°

g10°*

120°
g10°

600°
e¥0°
210°
L10*
() ¥ 210°*

(V) ™ - z10°
¥20°

910°

(a) T4 ox (&) g10°

NOIILVYYdHud LIODHIO

2261 499 EnanY

L'IHO S3SOJYNd FONVHILNIVI
404 UV STATVA LSLLAVEH

¥SL208-19 T enes]

(

9€ edwd (seded )

SIRARFUINDIY - LINOXID

0%0°
¥10°
iLg0*
0%0°
¥10°
Le0*

¥e0°
8¥0°

2500
8%0°

020°

0%0°*
020°

gT0°*
g30°
¥110°*
8AT0*
£10°

g10°*
0¥0°*

610°

o¥%0°

. © 1 O It
ogo (=) QO O om oM Om Og

Q (o N o

0

AW Ay

W) G

A

0z0°

020°*

020°
020°

020*

s10°

020°
020°

020°*

020°

q¢0°

‘1ds g8

‘1ds ¢/8
0z L/®
0z L/8
0z ¢/l
02 g/AT
0z 1
0z 2/8
02 1/¢
0z 1/8
0z &/L
0z T1/1

L200L~X

L800L-X

L2004-X

42004-X

L2004L-X

L200L~X
L£00L-X

L200L-X
L200L=X

L200L=X

L8004-X

L200L-X

Yod *OAM TANL SSTUd YIGANK YITON

VT AOTd INEMHAD IOTHIC

*S$'8 raVEY 1SAl HALAV ISHI LSEI “NEV °"IHOD HOIZMS

*0Eds

‘OHE TVOLNVHOEN

(90)  L89%
(v0) 2208
(1-ul) 2¢9%

(91) z2e9%
(1-10) 8098

(1-2) 99

(v) gge®

n

(1) egeg
() 19

¥a
>
(V) 1992 ©
o)
5

(0) szva ©

(a) seed
TrIsEd  §40n

SAVIIYL




o "

oo
ot

4}
1A
14
14
¥l
148
1
"

STT
STHT
»%ﬂ

QO QOB e Ay

oS o

“qwq
*qed
“3w

L ) a.g
L) ﬂ-&

D

(2)ad

(1)1
(1)nu

(2)a3

o) Y

wa:d
) 0

)oY

wucﬂ
Z1)ax

(DT
(d)n¥

(&) 0y

(713)0y

(00)H™
MSW.E

00)01
(od)p1
(00)Ty
(00)TH
MSVB

00)01

910°

8go°*
8g0°

ol(a) ¥20°
1%0°
o*

T
9T0°

0%0*
y10°
820°

-(H) L10°
910°
(=) g20°

Q00
~—
)
—rt

0¥0*
620°

OR* 198(D) e¥e*
810°

ON°1e8(D) 620°
g20°*

410N dTUd "CUD'ANOD ‘IVE'MHOD Y001d °80d 'SRV

STEVRIY 109y 185

viva 4110 184,

ROIIYHVATEA LINONID

*QZ6T 'y ISV

yeL209-19 [ enesI

|

18 9w (sedwd )

ovo*

%0°
™o*

820°

Lgo°*
8L0°
9900"*
L10°
6%0°
8L0°
§.
L10°

2%0°
g10°
o%0°

810°
510°
L0°

2%0°
%0°

0iLz°*
020°

(4, N
920°

* SINV

Xvos

I17KO0 SESOJHAd FINVHALNIVR
HOd YV SENTVA ISOfdvaEs

SINTRTHINDEY LINCIID

0 ago*
o s

o 4 02
o 0g0*
OR d

0 4

O S/
0 S/

of 4

0 d

o s/

0 s/4 oz0°
H S

oM d

o 4 oz0°
H 8/

of d

© 4 o
0 s

0 4 o°
0

0 gto°
0

0 0g0°

02 ¥I/0T L20OL~X

02 1T/L LSOOL=X

0z 01/82 LLOOL=X

02  $£/81 LSOOL~X

*1ds 8 LEOOL-X

*1ds ¢/TT Lg00L~X
0z 91/L LSOOL-Y
0z 1T L$00L~X

02 0T/22 LSOOL~X

HOd “DaM TANL SSTHd HIGANK FAGNON
*$°8 'rAVEY 1SAI YELAV JISHL I5Z] 'NEV 'INOO HOIES °Dd4S

‘D MOTL INDRIND TOoTMIA

* 0¥ TVOINVHQEN

(%) oeed
(1) 2682
(2) eosE
(00) se8.%
(m) ose3
(1) o993
(4) ¢owud
(81) g2
(sIS) 8goE
*PISEA  WU0D
SAVIES

_TCl Library. www.telephonecallectors.info

B



PRk

A
a

/8
s/p
s

m = OO

A,..ﬂ\m

91/8
91/8
91/6
9T /6
oT/6

~ -t

3T/t
1

1
¥l
14!
¥t
1 4

g

9
9

SION 4381 (WD°EROD °‘IVE°NNOD Y0018 °80d 'SIRV "SJAV IVOS

It 1 oo

)
D
o/
1
D
®
D
D
o
D
P
b

D

o

STUVRY ;oyr 135S

(W) oy
(18) a¥

(V) n¥
(7) Dy

vIVaQ 4110 1S3L
SOXIYIVATHd LI0OUID

"g261 ‘¥ Puamy

e ——

S10°

L20°
T20°
290°
010°*
810

0 (1-¥) 220°

o (3) 220°

(18) 14 oKX (HD) q10*
90°

0v0"*

ott’

980°
0%0°

09) 2900°
0 (00) 810°

O 198(D) 0°
920°*

£10°

Lvo*

A7INO SESOJYNd HONVHILNIVH
HOd MV SANTVA ISOMQVEM

¥8L209-18 T enes]

88 efwi A-o01m11|J

910°

3820°
020°
¥20°
9500°
ST0*

0%0°
owo*
o%o*
180°
150°
Lyt
91T’
o’
9%00*
6T0°
6%00°*
610°

¥30°
820°

0%0*

090*

SINERAYINDD JINDETA

© 00 OoOEOMm O0OO0 000 O O ogogm (=

0

¥0d "OM ANl SSTMJ UITWAN HITRAN
*$°¢ "raVEY ISEL HALJAV ISEL 1S4l ‘WY ‘IHOD HOLEHS
‘O MO0Td INEMEND IOFWIA

(- 7]

[+ Ay e e o2

SN ]

A ta o

sT0°

g10°
020°
020°

020°

3e0°*

020°

0£0°
a10°

g9g0°

*1ds 2

*1ds 4
0z T1/8
0z Ti/8
oz g/ot
0z 1M

0z 8/2t

0z 1/8

02 L/22
02 11001

0z 11/8

*BFY TVOINVHOIN

1200L-X (1-0)

4200L-X  (0)
LS00L-X( T-Ver)
Lge0Lx  (ve)
L800L-X (18)

L£00L~X (10)

L200L~X (Sq)

L00L-x (1)

L800L-X (VI8)
L800L-x (V)

L200L-X (®)

" 0348

%11

gt
8¥1I1d
PP
g801d

12012

9963

1068

668d
L68

9688

DISEQ@ I@OD

x.telephonecallectorsinfo o

ry

TCI Librar

A O —



.P.!u_
] (a8)22
0 (o8)12
«3f6 O J..owau
22/6 D (0)1z
I 12/3 © (D) 0¥
1 o022/ D (vo)nu
61 9 (o8)ax
8T D (vi)ng
X LT/
Y LI/t
T ¥4
A 2 S
8/t D _Mma.d
8/1 D HO)oH
8/ ® (HD)AY
T "3
91/6 D (1-0)T1
A 916 D (1-0)0x
A 9T/6 B {1-0)n¥
r oot - -

(1)ie

n

(I9)18 |

410K d3ud "QuD'HEROD °LVH"NHOD
vIva 4110 183,

STUVARY ;097 13S

*g26T ‘¥ Ny

¥8L206-18 T onesy
€L D

68 ouw-

ROIIVIVATUd LI0OUXD

o(1)

810°
810°
a10*
o10°

Nwo.
80T*
8900°*
600°

onnmuw L10*
ON(So £00*
oH(s0) §20°

610°*

L20°
130°
280°
o10*

Y0074 °80d 'SV “SIRV YVOS

osg’

280°
Lg0°

610°
610°
020’
020°

L0°
1 44%
¥800°
9800°*

810°
8200°
120°

080°*

g820°
0zo°
¥80°
a500°*

0

on

0

) ¢/¥T  ¥OT0L-X
¢4l ¥OT0L-X

0 90* 02 ¥1/8 Lu00L~X

v 9g0* 02 %1/6  LSOOL~X

ggo* “Td? FT/IT LSOOL~X

ST0* 02 T L200L~X

o¢o* °1ds ¢  LSO0L~X

d 610" 02  TI LE0OL-X
020° 02 S/TT LSOOL-X

: (o N ] o (=]
ogm © omm o0go0Q
(7]
-

B4 A4 e T2

of
¥od *HUM TANI SSTHI HFIAOK IFSWOM

*$'S 'ravEY ISEL MLIV IS ISAL ‘NEV 'INOO HALEHS “03dS

ITRO SISOJUNS HONVHELNIVN
HOd TV SANTVA IsSafdva

SININIYIAOEY IINOEID

‘0N MO ISEMMND LOTMIA *BEY TVOINVHEOSN

(uR) * 3oy ssem
s-9'

(am)* 3oy seen
) (]

:-uw otd
(1 o1d

(#0) 00093
(v0) 00095
(o) ege1¥
(vi) ozots

P8l ephonecol

(B) gzst

WWW

(20) t281%
(z4) osTIE

(aued) $¥TTd
"PISEC 900

SIVIZH




*uotjuledo 38BJ INSUT OF pUB SUOFITPUOS FFNOITO 0F enp sjuewesinbes Teroedg (%) *of
sgTeutuIeq Jutads Iy puw Jg deags °gy
*8uUOT4TPUCD Jupjeeq geem 03 sjusuextnbea Tetoeds BT
*Ae7ea (W) o4y Jo syvUTmIey Jurads Iz puw LT
duxgs puw jouf 3903 eyz uy myd 3804 oYy gxesur *osl (amg) oyy woxy 3ntd (pW) eU3 esouwey °*gi
*pojurado-uou JUBWME Jf} J@PUTF QUTT }oold *ZI
*sTeuruiey Jutade 1z pus IT dua3s °11
*potJroeds eanssexd j0w3u0d e4TUTIEP OF *0O1
*31noxTo dixg AouoBasme eyz Lq 3T eovidex puw e0TAIes WoaF 3InolTo d1Iq oyj escuwsd ‘sivred
(t-u1) poe (¥I) “(1-¥) ‘(¥) “(1-0) *(0) euz uo sjuemgen{pses J0 s3sey Auv Juriww oJoJed °g
*Y=TS8 ejuInsul °g
(¥1629T 39%d eoe1d) urd dozs erquaowes yjta peddinbe oq TTvys Leley °,
+399dnaiejuy @=zgT Jo 830B3uU0D ejwinsul ‘gz uoizysod uy aogoeres (4IS) Noord ‘9
‘3 TNoXIo jau38 Aousdasuie oy} Lq 698Tdel pUB SOTAISS WOLF
FTROITO 31938 Y3 eA0U6 ‘4TNOJTO 31938 eyj uo squewsgsn{psed 10 83809 Auw Juryew exojed g
*3queweajnbes ewws eyy Y3TR 90fJJo oy} uy sdvyed
(30) Jo sedAy [T® 3503 03 ,3TNOIIN 380] 39TIISTQ OTFWWOIMY, o3 jTuded o3 petJyoeds
‘A1uo sy puw ABTex ey3 U0 30eJJe TWOTJIZ091e OU ey Spuemelinbel Jwos 3363 pue 3snfpwed
SY3 Ueom3eq 90UeISJJTID oYl fjUstJuo Jurguxado eyz JO UOTFO0ITIR Oyy 03 e37soddo UOTRO8JTP
oY3 UT AOTJ TTWUS JUOIIND STYJ JWU3 SUBEW ONTUA USIINO ¥ JuTpescead udts (~) eapgeleu v ‘g
*Juzpura Axwpucoes yinoaysz pessed ST yYjzIueigs SWNE JO JUSIIND USUM 6SWETSI pTNOYS ARIex
‘Burpura Azeutad gdnosyy FuIMo) quesand perJioeds gt ‘Juypuia Liwvpucoes IoJ punoad
puw j-¢SS Ueemyeq JIeY3a oy puw Jurpuia Areuiad J0J punoad puw (F) T Ucem3eq 308 OUD
*UOT3FPUODS BTYJ UTBIQ0 07 peainbes saw sjed
3803 OM] st ;JUOISJITP TOTT949d POgoeUUOs BIUTPUTA Y3TA ©3SBOTSd JOJ Rjuswestnbey ¢
*omssead 30wjuoo sweld G UMMTUTW GAWY [TBUS S308W3U0D posoOTO ATTWNIOU oYl °*2
*xouf (oW) oug ur nyd (@A) we Jupjresut Aq Asnq 3InoLTO oYy exwd
puw g-2SS *e39TNBUT ‘3TN0ITO 39TI3STP OYg U0 sjusugsufpess 10 s38eq Lus 3upNu elojew T

:SALON ISSL
Y (e o (1) oL2* OX
TLOK dI3d “QED°ENOD "IVE'HNOOD ¥00I °50d 'SIRV °SJINV YVOS H04 °"OGM AL SSYAd MUGANN NNGHON  CDHISET NGO
SEIYVMRY rogy 39S VIVA 4T IST "$°S 'rOVEM LSEL WELAV ISED ISAL WAV CINOD HOLEES 0N4S i
g3s Is% NOILYEVdZYd IINOUID Oy MOTd INEMY0D LOTMId *BIA TVOIHVEOSIN SIYIIs
"GI61 ¥ enIuv XINO SESOJUNd HONVHSLNIVA

4o ‘
$£L203-38 T onesI d UV SEOIVA ISOOUVEN

oy o¥wd ?_.m& ) SLNNRININOTE LINOUID , ;

TCI Library www.telephonecollectors.info




*pejutedo~uou ojoeres (JIS) NOOTH

*30300708 () pue Leyex (JH) JO UOTHWUTQEOO FTNOITO J0F sjusmeanbey
*90UB38TFeL Ha~8T puv Asvfesx (4I5) JO UOTFWUIQWOS 3TNITO J0F sjuensrinbey
*efutex (f-0) Pue (9) UOTFWUIqUOO FTNOLTO IX0F Bjuswestnbey

*ouotTe Aupputa Le[eax J0J sjuemesrnbey

‘uoijuredo 388F exnsut 03 szusmexsnbey

(VIs) gz eyeInsul

‘gUYO O0O*QT XveT OUTT WnWIUTH °

*suyo 006 4001 3INOITO [VUleTKe UMUKTXEH

suyo Og) doof 3TNOJTO TPUIOIXO WEIXWY

u&no 0099 dooT 3INOLTO 1BUIOZXS WMHLXWH - FUNO OO%F dOOT FTNOXTC [VWLISHXe TAWNTULN
*qUO QOFY dOOT FTNOILTO [WUIIIXO WNETYWH ~ SUO Q00C dOOT 4TNOITO TEUIOJXe WNGCATUTK
+quyo QOOL door 3INOITO TeWlegxe umErpXEN

*@5ueTel AOTS e.msSuUT o3 szuewesTnboy

*3PUOOSE G2O° JO
TEAJ9QUT W4 ¥ UTHJTa 3TNoXfo uedo U0 ©899Tel puw ‘puoced (°Q Jo polsed WMmTUIH % J0F
ueyolq ST JINOITO oy3 Uy pejuzedo urwuez jsnm Leyelr exedme sp0° uo 3urgesedo Jeg3V
*0g Wotarsod Uy I0309768 () ey} HooTw
*02 uotaysod up zojoetes (V) eyy }ools
*gButads Jeyzo IIv U0 SWea3
02 Teurmou 103 suoysueq petgioeds eyz puw Jutads g1 eys Ue uorsueq Furesd.gZ UMMTUTR
*Loy ogveTox 3TNOJTO 31938 eqwredD
*uot3ised pejeredo oyz UT USGUM €I00 @U3 UONOj 30U pesu eangwwaw eyl (o)
*g3utads Iey30 euj 03 peiJioeds suojsues
@3TUTFop ON °puey Toods oyy 3sutuvdv UOTBUey SWI3 OF 35eeT 39 eawy TTeys Sujxds IT eyl (q)
*wotjueredo 48] eInsuy 03 sjuemelynbex Teioeds Mav
*pe1Jroeds eamesedd jomsjzuco ejjutyep o (o)
*ded pnye OTqISTA ® GAWY 03 AIWISE0aU eq 30U TIIA
31 Inq ‘sejzusedo Leyex eoyuz ueym Jurxds jueq eyg Jo A0T10J oTqrydecaed w oq TTwWYS oIy ?,u

‘X
‘e
‘I
‘H

i
‘3
*a
*2
‘g
‘Y

‘32
‘12
*02

‘61
°81

‘LT

I0M 438d “qUD'RNCD ‘IVH'HNO) X00718 °S0d 'SINV °SINV JVDS  ¥Od DAk TAN] SSTMJ MEAANR HITUOK

STUVRHY ;091 1S VIV4 4110 IS *S°S 'rQVEH ISEL M4V LSAL ISIL ‘NUV ‘INOD HOLES

“0Rd43

I35 1S4 ROILYYVd:id LIOOHID ‘ORI MOTd INENNAD LOMMIA *BFY TVOINVHOEN

*026T 'y 3snany ITHO SHESOJdUnd FONVHSINIVE
HOd TV SEANTVA ISQrdvay
$2.209-19 T onesl

5 edwl (sedwg ) SLASRAUIAdEE ~I409T0

 SXUVREH

"DISEQ ®iO0

SAVIEN

TCl Library www.tel




TRD - M0Q 1 °rf :AIAQUIAY daD-0M: @D 43~Id1 DE3

*sTeutmieq 3utxds

I2 puw LT daijzs ‘oouejsyses JI-g1 pus Leyea va JO UOTJUUTqUOO 3TNOXTO 207 uvuoﬂou«:vom D'¢
*eouNj8 (e pe3wToosew puv Lvied (1-0) 0 (0) JO UOTHEUIQWOO JTNOITO 07 sjuewexinbel g
‘ *S=-288 eqensuy A
°(€) gy eyenewy °p
*90uUv3aT8eI rY-8T PUe SLvTex () puw (Sq) JOo USTIBULQWOO FINOJTO JoF sjucwsxiubey °f
‘poguredo-uou qeudwm NNOJ JOpUTJ OUTT NOOIg °8
*90uU83ST8aI HA-QT pus Leiea (VIS) JO UOTHBUTQEOD 4TNOILD JOJ sjuowesynbey °Y
*203dnizequy r-g¥T JO AT 3083000 O3wTnSNEI ‘D
*u0 JeA00 Awyel I0J syuewesynbey g
*JJo 1ea0o Lelex J0F sjueds n~bey . 0
SYIYNEY 4,08 dFud “@QED°MNOD 'IVH°MNOD YOOI °S0d "SINVY "SIMV YVOS 3O “DAM TANI SSTHJ IR HEENON CDISId  IQOD
4S3T. 138 VIVQ d170 1S%L “8'8 'rOVEY 1SEI WLV ISHEL ISAL WAV ‘IECO HOLENS 534S .
TS IS%L ROLIYUVdI¥d IIAOHID ‘O AOTd INRMNOD IOTEIQ *OFY TVOIKVHOEN SIVIZY
TZET Y ey AINO SESOJUNd TONVNSI NIV

4Od TV SINIVA Lsaravay
¥8L209~18 1 euss] .

2y e (sednyg ) SINERALIADAE IINOWID

A A ( -





