Western Electric Co,, Incorporated (_2 Pages, Page 1)

Equipment Engineering Branch, Hawthorne Issue 1 BT 52005-02
: Appendix $5
Mareh 23, 1933
This Appendix was prepared from issue 41 of Drawing ST=52005-02 ;
METHOD OF OPERATION 5 .

Line Circuit ~ District Selector Circuit - Line Finder Circuit -~ Arranged
for Individual Message Register or Flat Rate Service - 400 Point Lockout

Type Line Finder - Panel System
Change: Paragraph 20 and 21 To Read:-
20. INE FIND ALARM WITHQUT TRIP CIRCUIT SE (P" WIRI

20.1  ALARM SIGNAL

If a line finder does not find the subscriber's line with-
in 35 seconds after the receiver at the calling station is
removed from the switchhook, an alarm is given in the following
ménner: The (BA) relay operated comnects battery to winding
of the (frame) relay (B), brush and terminal 1 of the START
arc of the time alarm slector, break contact of the frame relay
(A), to the interrupter contact. When the interrupter contact
closes, the (B) relay operates. The (A) relay does not operats,
however, on account of its winding being short circuited by
ground on the interrupter. When the interrupter contact opens,
the short circuit is removed from the winding of the (4)relay,
which now operates in series with the winding and make contect
of the (B) relay, to ground on the armature of the (B) relay,
thus holding both relays operated, The next operation of the
interrupter operates the (TA) magnet, over a circuit from
ground on the make contact of the interrupter, make contact of
the (A) relay, terminal 1 and brush of the STEP arc of the selec-
tor, to battery through the winding of the (TA) magnet. When the
interrupter, contact opens, the (TA) magnet releases and steps
its brushes one step on its back stroke. The selector brushes
advance one step for each make and break of the interrupter
contact, 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
selector is reached, the (BA) lamp 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 selector, through the make
contact of the (BA) relay, (BA) lamp to ground through the
winding of the (B) (aisle) relay in the time alarm circuit, which
operates. The (B) relay operated, operates the (A) (aisle) relay.
The (A) relay operated, lights the aisle pilot and mein or ‘
monitoring board lamps through their respective auxiliary alarm
ciruits. When the source of trouble is removed and the (BA) ///'
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relay in the trip circuit has released, the circuits over the
make contacts of the (BA) relay are opened, in turn releasing
both the frame and aisle (A) and (B) relays, extinguishing the
aisle and main or monitoring board lamps and silencing the

alarm. The release of the (B) (frame) relay also closes & cir-
cuit from ground on its armature, through terminal 5 and the
bridging brush of the RETURN arc of the selector to battery
through the break conteéct and winding of the (TA) et, which
operates and steps the selector brushes to terminal 6, in which
‘position it awaits the next closure of contacts of the (BA) relay,

20,2 TORING TO

Should the circuit over make contact of the (BA) relay i
be opened before the fifth terminal is reached by the selector,
the (A) and (B) frame relays release. The (B) relay released,
causes the selector to advance to the next normal position,
awaiting closure of make contact of the (BA) relay, as previously
described. The operation of the (TA). 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
gselector has been 8t normal position 6, 11 or 16, when the (BA)
relay operated, the operation would have been the same &s de~-
scribed for position' 1,

21. _LINE FINDER TIME ALARM WITH TRIP CIRCUIT RELEASE ("U" WIRING)

21,1 The circuit description for this feature will be found
in BT™~226379 which is the method of operation for ES-226379,

ENG. ELF CHK'D ELF ' APP'D A,PENROD
S.C.E.

MARCH 23, 1933.
ED,
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Western Electrio Co., Incorporated, ' B pages, Page 1 )
Equipment Bngineering Branch, Hawthorne Issue_l1 BT-82005-02
' Appendix #4 :
June 3, 1930

This Appendixz was Prepared from Issue 35 of Drawing ST-52005-02.

o j i F
Prip Circuit - Start Glrcult - Line Pinder Eircuit and District Selector

gircuit - Arranged for Individual Message Register or Flat Rate Jervice -
400 Point:;i.ockout Type Line Finder - Panel System

This sppendix is issued to add paragraphs 47 and 48 which read as
follows;

47,

When only sub-group "A" line finders are equipped, "C" wiring is
omitted and D" wiring furnished, and the operation of relay (SA)
when a call comes in with all "A" line finders busy and relay (CA)
operated, operates the message register. 4Also relay (STB) is vre-
vented from operating under this condition by the omission of "C»
wiring.

48, ROUP *B" LINF FINDS Q B2

When only sub-group "B*" line finders are equipped, "LL" wiring is
omitted and "NN" wiring furnished, and the operation of relay (SB)
when a call comes in with all "B® line finders busy and relay (CB)
operated, operates the message register. 4lso relay (STA) is pre-
vented from operating under this condition by the omission of "LL"
wiring. :

ENG, CHE'De E.Lo.Pe APP'D. A. PENROD

E.L.Fo SQC OEC
6-3-30
BedeSe
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Western Electric Co., Ingorporated, v (_1 Pages, Page 1 ) ¢
Equipment Engineering Bramgh, Hawthorne, ° . Issue_l BT 52005-02 §
‘ P e T - Apperdix #3

February 26 19'26

fiix was prepared from ST-52005—02, Issue No. 24,

T ;A VEPHOD OF om;aﬂmn by T
Trip Circuitf#gfitart Cirocuit - Line Finder: ancait And Distriet Selector Cir-
—. cuit - Arrange&'For Individual Message Rag‘u Flat Rate Service - 400
! Point Lockout Type Line Finder - Panef Machlb: ching System.

gk

Change parag'aph 3})‘1:0 read as follows:-
4

As the switch moves through position 7 1/2, the selector group ;
register 48 under control of the (SL) relay and if the (SL) relay has ‘
released indicating that the subscriber has wiped out before the "se-
lection beyond" position has been reached, the register will not oper-

. ate, but if the (BL) relay is still operated the register will operate.

As the switch advances to position 7 3/4, ******¥stixsrssisssssgtg,

b ENG,--D.Cc.W, CHK'*D,--G.EoHo APP'D.--E., Ro COOKE,
February 26, 1928, : He Go Jo
FP E
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Equipment Engineering Branch, Hawthorne. * Issue_l BT 52005-02
Appendix No. 2
August 11, 1925,

This Appendix was prepared from ST-52005-02, Issue No. 18

METHOD OF OPERATION
Trip Circuit - Start Circuit - Line Finder Circuit and District Selector Cir-
cuit ~ Arranged For Individual Message Register or Flat Rate Service - 400
Point Lockout Type Line Finder - Panel Machine Switching System,

g Change paragraph No. 42 to read:-

Should the line finder selector travel to tell-tale, due tc the "N®
and "C" segments being opened, the (LF) relay releases. The release of the
(LF) relay, releases the "UP" magnet and also releases the (F) relay pro-

vided a sendér has been found. The release of the (F) relay operates the

(DS) relay which locks, operates the down drive magmet and reoperates the
(F) relay, returning the line finder to normal.

)

ENG: PsE.Bo
August 11, 1925,

o

‘CHK'D. BY: GeEoHo APP'DQ BY: EUH.COOKE

H.G.J.
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% .wWestern Electric Co., Incorporated,
-Appendix o, 1.

Equipment Engineering Branch, Hawthorne.
July 28, 1924,

This Arpendix was prepared from ST-H2005-02, Issue No. 7.

' JETHCD OF OPERATION
Trip Circuit - Start “ircuit = Line Finder Circuit and DPistrict Selector Circuit -

Arrenged for Individual lessage Register or Flat Date Service ~ 400 Point
Lockout Type Line Finder - Panel lachine Switching System.

ey in line 8 of parazgraph 35 should read (H) relay.

The reference to (F} r
"
! _
EZNG: BeSe CHLCKED BY: GeEeHe APTRIOVED: E.n.COOKE
July 28, 192 e : J. Io

1“. G.H.
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‘Western Electric ce.‘; Incorporated, -~ LN (__22 pages, Page 1')
‘Bquipment Englneering Braneh, Hawthom.~; e Issue_1 BT 52005-02, ¥
e ’ HUO e Jan 1 1924«

This M. of 0. wae prtpared from Issue 1 of 3%52305-02

. §
Trip Ch-euit, Start Cipouit Line Pinder Circuit and Distriot Selector Circuit -
Arranged for Individd Messsge Register or Flat Rate Service - 400 Point Lock-
out Type Line l‘inder - Panel lhchim Switching 3yatem. :

DEVELOPMENT ~ 2y LA, Db bl Yegnig b N
l. PURPOSE OF GIRCUIT ‘

1,1 To establish connections between eubseribere stations and the ap-
: paratus in the mechanical office. /

1.2 To find the calling subscribers line and comct it with the var- :
1ous switching apparatus necessary to complete a call. B !

1.3 : " Po provide a timing feature on signals to the attendant. “when an
- originating cal} is not connected to a line finder in a specified
time period. : ; g -

2. VWORKING LIMITS
201 This circuit has an external trunk supervisory loop of 5010 mu

at the: ou#:going end and at the incoming it has an external subsoriber's
linse suoerviaory loop of 900 ohms maximum with a leak of 10 000 ohms.

3.01 To start a line finder hunting for. thp calling lim.

3,02 - To trip the proper line finder brushes. :

3.03 ~ To operate the proper message regieter on a charge oail. g ”
.3;04 To operete the line fihder timé alarm. » | %
~3.05 ﬂ'o disconneot the battery and ground from a subscriber'e line on ‘

an incoming calls :

3.06.  To route the c.allo 3.

34,07 To start a selector hunting for  the oalling 1 /ﬁ /

, :':’.OBV To release the trip relay in. the associated *trip oireuit. thus pere

mitting another eall to start in any p%her gro;

| BN ,
B #
%
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9409 To prevent a second call being served in any trip circuit until
all calls waiting in other trip circuits have been served.

3ol Each regular start circuit is equipped with an emergency plug
and jack for immediately replacing the regular circuit with an emer-

gency circuit at any time.

3.2 To find the proper line and start the sender hunting for an idle
- sender selector.

3.3 To establish talking connection.

3.4 To supply talking battery to the calling statione.

3.6 - To select an idle sender.

3.6 - To connect battery for the operation of the message register in
the line circuit on a charged calle

Se? To connect a busy tone to the calling station, if required.

. CONNECTING CIRCUITS

4.1 Any standard line circuit.

4,11 Start circni—t«srr’aﬁéed to prevent a second call in any group ?
from starting until all calls waiting in other groups have been
served. : :

4,12 Any standard line finder and district circuit.

4,13 Any standard final circuit.

DESCRIPTION OF OPERATION
5. ORIGINATING A CALL

-

The operation for a call originating in the first 20 lines of a group
of 40 lines is as follows: When the receiver at the calling station is
removed from the switchhook the (L) relay in'the line circuit operates. The
(L) relay operated connects battery to the H.terminal of the line and oper-
ates the (BA) relay. The (BA) relay operated operates the (TR) relay from
ground through the contacts of the (0O}, (BA) and (K) reldys, secondary wind-
ing of the (TR) relay to battery in the start circuit over the TR lead and
closes a circuit operating the (AL) relay in the start circuit. The (TR)
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9.

SELECTING A SENDER

5 ' (_22_Pages, Page 3 )
eI E L ST Issue_1 BT 52005-02
R : - Janwary 11, 1924,

‘relay operated operates the trip magnets, opens the loakins series cireuit

through the (TR) relays in the other trip cireuits, serving other groups
of 40 lines of the ssme 400-1line unit and locks through its primary wind-,
ing in series.with the (STA) rolay in the start circnit. ;

STARTING A LINE FINDER

When the (STA) relsy in the atart circuit oporatu. (a) It starts a -
line finder ‘hunting for the calling line. Each trip magnet operates 1ts
trip rod, tripping the corresponding group brush of the line finder as -
it passes the, tripping zone. (b) Short circuits the 500 ohm winding of
the (CA) relay preventing it from operating while the (SrA) relay re-
mains operated. (c) Closes a circuit from ground operating the (K) relay
under control of the (TR) relay. (d) Closes a circuit operating the (LF]
relay in the line finder circuit, from ground through contacts of (GA)-and
(C) relays, (A-1) bridging brush and terminal of the (4) selector over

‘lead ST, contact of the (MB) relay, contact of the test jack, to battery

through 1000 ohm winding of (LF) relay. The (K) relay operated, locks

to ground on the armature of the (BA) relay through the back contact of
the (0) relay, opens the circuit through the secondary winding of the

(TR) relay, thus preventing another line finder from being started by

this call and operates the (L0} relay which closes the circuit through :
the 1500 ohm winding of the (0O) relay and releases the (AL} relay in the -
start circuit providing the (AL) relay is not held operated over the

(AL) lead of another trip circuit by a call waiting to be served. The

(0) relay does not operate at this time on account of in:ufﬁcient cnr-

rent through the windinge

The (LF) relay operated (a) locks on its contact and windings in ser-

ies to ground on the maie contact of the (H) relay. (b) Closes a cire

cuit over lead Y operating the (GA) relay in the starting circuit. ()
operates the UP magnet from ground on the "N" commutator, brush and seg-
ment causing the line finder selector to travel upward and hunt for tere

minals on the calling line. (d) Closes a circuit from ground on the "N

commutator brush and segment through the break contact of the (E) relay,
to battery through the inner winding of the (CI) relay, operating the
(CI) relay.

The (GA) relay operated (a) removes ground from lead ST.  (b) Locks
to ground on the armature of the (STA) relaye (c¢) Closes a circuit oper-
ating the STP-A magnet. .

As the line finder selector starts upward, hunting for the calling
line, a circuit is closed through the M commutator, slightly after the
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brushes of the selector move off-normal, Ground on the M commutator brush
and segment, operates the line finder (E) relay. The (E) relay operated,
(a) Operates the (MB) relay from ground on its armature, through the break
springs of the MB jack, to battery through the inner winding of the M3
relay. (b) Closes a circuit from ground on the upper immer contact of cam
I, make contact of the (E) relay, to battery through the inner winding of
the (D) relay, operating the (D) relay, (c) 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 making contact with the -
. test terminal of the busy sender, the (CI) relay locks through its outer
winding, the lower contacts of cam §, make contact of the relay to ground
on the test brush of the sender selector. With the (CI) relay held oper-
ated, the operation of the line finder (E) relay also closes a circuit
operating the (F) relay in the line finder circuit and the district selec- o~
tor (SS) magnet. This circuit is traced from battery through the 1,000
ohm winding of the (F) relay and through the windings and break cofitact
_of the (SS) magnet, make contact, of the (CI) and (E) relays to ground on
cam H, thereby stepping the sender selector brushes. If the next sender
circuit is*idle the (CI) relay releases, in turn stopping the selector,
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. Wheh
- the (CI) relay releases, the test terminal of the selected senderis im-
mediately made busy to all hunting sender selectors by ground connected
to the test brush from cam H, through the make contact of the (E) reélay
and the break contact of the (CI) relay. This busy ground is connected
until the switch advances from position 1 1/4. The operation of the (F)
relay opens the tip and ring leads between the line finder commutator _
and the distriet circuit, and prevents the district (L) relay from opera- %
ting and advancing the district switech from normal, if the line finder
selector connects to the terminals of the calling line before the sender
selector finds an idle sender.

10, MAKING THE DISTRICT BUSY - MB Y P

(a) Locks from ground on the armature and outer make contact of the
(STA) relay in the START circuit, lead X, make contact, and outer winding
of the (MB) relay, to battery on the break contact and amature of the
(SL) relay, so that the (MB) relasy will not release should be selector
retwrn to normal while another call is going through, (b) Closes a cir-
cuit from ground on the M commutator, make contact of the (L®) and (MB)
relays, to battery through the 800 ohm winding of the (F) relay, which
operates if the relay was not previously operated, (¢) 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 GH
of the (CA) or (CB) relays in the starting circuit, when all line finder
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selectors in the group are off-normal, (d) opens the circuit over lead
Y, to prevent the (GA) relay ¢ reoperating. (e) Transfers the ST lead
to the next line finder, whiech, busy, transfers the call over the

ST lead in the same manner unti} an idle line finder is found.

11. As the line finder selector continues upward, at the end of the trip-
ping zone, the "K' brush makes contact with the "K" commutator and con-
nects ground to lead "X" which causes the (TR) relay in the trip circuit
to release but holds the (STA) relay.operated. The release of the (TR)
relay closes the series locking circuit through the winding of the (TR)
relays in the other groups and releases the two associated trip magnets.
.When the "K" commutator brush moves off commutator segment, ground
is disconnected from the "K" lead causing "the (STA) relay to release,

The release of the {STA) relay (a) opens the locking circuit through the
(GA) relay which releases, (b) opens the circuit over lead "X" thereby
- ~opening the locking path of the line finder make busy relay, (c) opens
f the circuit through the STP-A magnet which releases and steps the brushes
-+ of the A group distributor selector to the next terminals, (d) removes
the short circuit from the 500 ohm winding of the (CA) relay, but the (CA)
7/ relay will not operate unless all selectors in the group are busy.

12, LINE FINDER FINDS LINE

. When the selector brushes make contact with the terminals associated
with the calling line, battery on the "H" terminal operates the (0O) relay
in the trip circuit and the (H) relay in the line finder circuit. With

: the (H) relay operated, & 50 ohm non-inductive shunt is connected around
g its winding to ground on its armatuwre for the purpose of increasing
the amount of current through the 500 ohm winding of the (0) relay in the
trip circuit thus speeding its operation. This is necdssary 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 dy
the overthrow of the selector. The (0) relay operated opens the locking
~eircuit of the (K) relay but the (K) relay is slow in releasing and holds.
the (LO) relay operated thereby holding the (0O) relsy operated through
its 1500 olm winding in order to permit the (BA) relay to release before
‘the (0) relay. ' Otherwise another line finder might be started by this
calle The (H) relay operated, opens the circuit which holds the (LF) re-
lay operated, but the (LF) relay does not release immedjately on account
of & circult being closed from ground on the "C'" commutator brush and seg-
ment to battery through both windings of the (LF) relay in series. The
(LP) relay is thus held operated until the brushes are centered on the
terminals of the. calling line. When the circuit through the "C" commuta-
tor segment is opened, the (LF) relay releases. The release of the (L¥)
relay (a) opens the cirowit through the UP magnet, which stops the selector
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’*ﬂ " brushes on the terminals of ths calling lih\, {b) opens the circuit

' through the 800 ohm winding of the (F) relay so that when the circuit
through its 1000 ohm winding is opened by the release of the (CI) re-
lay when the district sender gelector seizes an idle sender, the (F)
relay will release, (¢) closes a circuit operating the (SL) relay.
This circuit is traced from ground on the "M" commutator, break con-
tact of the (LF) relay, make contact of the (E] relay, winding of the
(sL) relay, cam T, make contact of the (D) relay, to battory on the
break contact of the (DS) relay.

The operation for & call originating in the last 20 lines of a
group of 40 lines will be similar to that already described for the
first 20 lines except that the (STB), (CB) and (GB) relays are involv-

- ed instead of the (STA), (CA) and (GA) relays.

13, 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 dees not break centact
with the "(C" commnutator segment until slightly after the holding cir-
cuit through both windings of the (LF) relay is opened by the operation
- of the (H) relay when the H brush makes contact 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 car--
ried slightly above the center of the line terminals, allowing the lock-
ing pawl to-enter the notch on the rack attached to the brush support
rode 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 burhses on the line terminals.

14. LOCKOUT FEATURE

The operation of the lockout feature is as follows: The operation
of the (BA) or (BAl) relay whon a call is started operates the (AL) relsy
in the start circuit through the normally closed contacts of the (LO)
relay. The (AL) relay operated, holds the (I0) relays of any other trip
‘circuits locked up which may be operated. The operation of the (K) or
(K-1) felay after the (STA) or (STB) relay operates causes the operation
of the (LO) relay. The operation of the (LO) relay will release the (AL)
relgy in, the start circuit provided it is not held operated over the (AL)
lead of another trip circuit by a call waiting to be served. If no calls
are waiting in other trip circuits the release of the (K} or (K-1) relay
after the line has been found will release the (LO) relay. However, if
calls are waiting to be served in other trip ecircuits the (AL) relay in
the start circuit will remain operated, holding the (LO) relay in this
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trip circuit operated. The (LO) relay operated holds ground on the 1500
ohm winding of the (0} relay preventing the (0) relay from releasing
until calls waiting in other trip circuits have progressed far enough to
operate their corresponding (LO) relays, thereby releasing the (AL) relay.
The (0) relay being held operated prevents a second call from starting

in this trip circuit. .

15. OVERFLOW

If a 1line finder fails to stop on a subscriber's line on account of
the H lead being onen, due to the subscriber flashing his switchhook or
for other reasons, the line finder will travel to the top of the bank
where the brush will make contact with the H comb operating the -(0) relay
in the same manner as when the line is found. The T and R leads being
open at overflow, disconnection takes place and the line finder returns

® to normal as soon as the sender is found. '

*16, EMERGENCY RELEASE OF START CIRCUIT

If either the (STA) or (STB) relay remains operated due to the failure

J of the (TR) or (TR=-1l) relay in the trip circmit to be shunted out and re-
leased, the (KF) relay operates as soon as interrupter contacts 1, 3 and 5
close and locks under control of the (STA) or (STB) relay. If it remains 1
locked for approximately two seconds, interrupter contacts 2 and 4 close
and connect ground to either the (TR) or (TR~l) relay in the trip circuit,
depending on whether the call is through the A or B sub-group, releasing
the (TR) or (TR-1) relay. When ground is removed by the.opening of the
interrupter contacts 2 or 4, the (STA) or (STB) relay releases releasing
the (KF) relay and restoring the circuit to normal.

17. START CIRCUIT ALARM

The closure of the interrupter contact 6 which occurs at the same time
contacts 2 and 4 are closed while the (XF¥) relay is operated, operates the
(XA) relays The (KA) relay operated locks under control of the key at the
trouble desk, lights a lamp at the trouble desk individual o the line ;
finder frame and operates an alarm. The operation of the key releases the
(K4) relay, extinguishing the lamp and silencing the alarm.

18. ALL SELECTORS IN ONE SUB-GROUP BUSY

If all the selectors in sub-~group 4, 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 I from the winding of the
(STA) relay to pattery through the winding of the (SA) relay and the break
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contact of the (SB) relay. When.a call is now received the (8A) relay

 operates in turnm operating the (STB) relay. The (STB) relay operated
operates the (K) relay, starts a selector in the B sub~group hunting for
the calling line, and closes & looking circuit through the 1000 ohm
winding and makxe contact of the (CA) relay. This is to prevent the re-
lease of the (CA) relay should a selector become available in the 4
sub-group while a call is going through the B sub-group. If all selec-
‘tors in sub-group B are busy, the operation is similar except that the
{CB), (SB) and (STA) relays now operate. The (STA) relay operated,
starts a selector in the A sub-group hunting as explained befors.

19, ALL SELECTORS IN BOTH SUB-GROUPS BUSY

If all the selectors in both sub-groups are busy, both the (CA} and
(CB) relays are operated. Should a call be received in either sub-group
under these conditions the corresponding (SA) or (SB) relay operates
but neither the (STB) nor (STA) relay operates as the circuits to ground
on the armatures of the (CA) and (CB) relays are open. Wpen a call is
recejved in the A or B sub-group while all selectors are busy, the mes-
sage register in the start cirouit operates through the make contacts -
of the (SA) relay to ground on the armature of the (CB) relay if the
call is in sub-group A or through the make contacts of (SB) relay to
ground on the armature of the (CA) relay if the ¢all is in stb~group B.
The message register thus indicates the number of calls which were ori-

<" ginated while all the line finders were busy.

| 20. LINE FINDER TLME ALARM

If a line finder does not find the subscriber's line within 35 seconds
after the receiver at the calling station is removed from the switehhook,
an alarm is given in the following manner: The (BA) relay operated con-
nects battery to lead B, winding of the (frame) relay (B) brush and ter-
minal 1 of the START arc of the time alarm selector, break contact of the
frame relay (A) to the interrupter contact. When the interrupter contact
closes, the (B) relay opérates. The (i) relay does not operate, however,
on account of its winding being short circuited by ground on the interrup-
ter. When the interrupter contact opens, the short circuit is removed from
the winding of the (i) relay, which now operates in series with the wind-
ing and made contact of the (B) relay, to ground on the armature of the (B)
relay, thus holding both relays operated, The next operation of the inter- ,
rupter operates the (TA) magnet, over a circuit from ground on the make
contact of the interrupter, make contact of the {A) relay, terminal 1 and
brush of the STEP arc of the selector, to battery through the winding of
the (TA) magnet. When the interrupter contact opens, the (TA) magnet re-
leases and steps its brushes one step on its back stroke. The selector

T
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brushss advance one atep for each make and break of the interrupter con=-
tact, which is of an interval of 7 ‘seconds, untll the fifth terminal of
the selector is reached when the gircuit through the interrupter is
opened. Whan the fifth terminal of the selector is reached, ths BA-1 .
lamp 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 selector,
lead A, through the make contact of the (BA) relay, BA-1 lamp, lead C,
to ground through the winding of the (B) (aisle) relay in the time alarm

" eireuit, which operates. The (B) relay operated, operates the (i) (aisle)
relay. The (A) relay operated, .lights the aisle pilot and main or mon-
itoring board lamps through their respective auxiliary alarm circuilts.
When the gowrce of trouble is removed and the (BA) relay, in the trip
ocircuit has released, the circuits over leads A and B are opened, in turn
releasing both the frame and aisle (A) and (B) relays, extinguishing the’
aisle and main or monitoring board lamps and silencing the alarm. The
release of the (B) (frame) relay also closes a ‘circuit from ground on its
amature, through terminal 5 and the bridging dbrush of the RETURN arc of
the selector to battery through the bresk contact and winding of the (TA)
magnet, which operates and steps the selector brushes to terminal 6, in
which position it awaits the next closure of lead B. .

2l. RES NG TO_NO

g

Should the circuit oyer lead B be opened before the fifth terminal is
reached by t1® selector, the (A) and (B} frame relays release., The (B)
relay released, causes the selector to advance to the next normal position,
awaiting closure of lead B, as previously described. ' The operation of the .
(NL) key steps the selector burhses to the next normal position by way
of the STEP bridging brush and 5, 10, 15, or 20 termimal, as the case may bes
If the selector has been at normal position 6, 11, or 16, when the (BA)
relay oparatad. the operatien would have been the same as doscrﬁdd for
position 1,

22. SIMULTANEOUS CALLS

If there are simultaneous calls in both the first and the last 20 lines
of a group of 40 lines the relays of both sub-groups will operats as des« ;
cribed above, starting two line finders in different sub~groups at the same
time, In this case the H leads of the two lines are commected together and
conngcted to battery through the (0) relay. One of the line finders will
stop on the first line. The other line finder will either stop on the se-
cond line or travel to overflow and retwrn as described previously.

23 MESSAGE G' ‘

On meuage register calls on individual message rate ume the message
register (m) operates on battery over the H lead when the call is charged.

N

.2,

&
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' 24, ADVANCING THE DISTRICT ~ RELEASING THE TRIP CIRCUIT

The (SL) relay operated, (a) conmects battery to the %3 lead, making
the line test busy at the final frames and operating the (CO) relay in the
trip circuit (b) closes a circuit which operates the district (L) relay
and (CH) relays. The (CO) relay operated, relsases the (L} relay in the
trip circuit which in turn releases the (BA) relay and opens the gircuit
through the primary winding of the (0) relay. Another call may now
be started within this same group of 20 lines if the start circult-1s ready
for the call, provided there are no calls waiting in other groups which
have not been served. The (CH) relay is operdted by a circuit from ground
on the ¥ commtator brush and segment, through the break contact of the (F)
relay, mae contact of the (SL) relay, cam O, to battery through both
windings of the (CH) relay. The same ground is then connected through can
R to battery through the 800 ohm winding of the district (L) relaye. The
(CH) relay operated, closes a circuit from ground on cam I, break contact
of the (CS) relay, make contact of the (CH) relay to battery through the
selector time alarm circuit not shown, which performs no useful function
at this time. Ths (L) relay operated, closes a circuit advancing the dis-
trict switch to position 2. . This eircuit 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, releasing the relays and disconnecting the se-
‘lector time alamm circuit. In position 1—1/2 to 2, the associated sender
is held busy by ground through cams H and C. ;

25, . COMPLETING THE FUNDAMENTAL CIRCUIT

With the switch in position 2, the tip and ring leads are closed from
the calling line to the tip and ring leads of the associated sender cire
cult, thus permitting the dialing tone to be transmitted back over the
dialing circuit from the associated sender, as an indication that the
apparatus is ready to receive the call by the operation of the station
diale 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 brush
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) re-
lay, winding of the (DC) relay, cam Q to the R brush of the serder selec-
tore. . In position 2, the (CI) relay operates through its outer winding to
ground on cam S, and remains operated until the switch advances from posi-
tion 10. The (CI) relay operated, (a) connects ground through the inner
contacts of cam 3, to the test brush of the sender selector, thus making
the associated sender test busy after the switch advances from position

» (b) closes the tip side of the fundamental circuit through to the sen-
der and () closes the sender control (SC) through cams V and U, to bat-
tery through the outer winding of the (D) relay. After the sender func-
tions, the fundamental eircuit is established for the Operatioh of tha
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district (L) relay and the stepping relay in the sender. This circuit is
traced from ground in the sender oircuit, through the FT brush, make con-
tact 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 to the same ground over the FT lead and
advances the switch to position.3 from ground on cam M. The 500 ohm wind- :
ing of the (CH) relay is also @omnected through cam U, in parallel with

the winding of the (D) relay to the SC lead. Should the (CH) relay oper-
ate at this time due to a high resistance ground in the sander circuit,

no useful function will ve. perfomd.

26. DISTRICT ﬂaUﬁH SELECTION

With the switch in position 3y the w magnnt is operatod for bnnsh
selection over a circuit traced from battery through the winding of the
magnet, oam C make contact of the (L) relay, to ground through the cam M.
As the selector moves upward in position 3, carrying the commutator brush-
-@s over the commutator segments, the A segment and brush Mtamittently
connects ground to the tip side of the fundamental circuit through cams
K and L, holding the (L) relay operated, but successively short circuit-
ing the stepping relay in the associated sender circuit, thus releasing
and permitting its reoperation until the proper brush has been selected.
When sufficient impulses have been sent back to satisfy the sender, the
fundamental circuit is opened, releasing the (L) relay. The (L) relay
released, opens the circult through the UP magmet, thereby stopping the
upward movement of the selector, and advances the switch to position 4.
This circuit is traced from ground through cam M, break contact of . the
(L) relay, cam B, to battery through the R magnet. When two digit sen-
ders are used with this circuit, the advance of the sender replaces the
high resistance of the SC lead with a 500 ohm ground, thus insuring the
operation of the (CH) relay. In position 4, the trip magnet (TM) is
operdted from ground through cam S, and the (L} relay is operated and
locked to ground on the fundamental cirouit praviously dsscribed. advanc=
ing the switch to position 5o

27, 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 burshes
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 district (L) relay
operated, but suscessively short circuitirg the stepping relsy in the
associated sender e¢ircuit, thus releasing &nd permitting its operation

&}
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until the prcper group has been selected. When sufficient. impulses have
been sent back to satisfy the sender, the fundamental circuit is opened,
're].easing the (L) relay which in turn opens the circuit through the UP
magnet and advances the switoh 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 lead with a 500 ohm ground, thus insuring the
~operation of the (CH) relay. 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 in a circuit from battery through the R magnet,
cam B, make contact of the (L) relay, cam M, make contacts of the (D) re-
lay, to ground through cam I.

28, TRUNK HUNTING WITH TRUNK IDLE

Should the first trunk in the group in which the selector is hunting
be idle, the ‘(L) relay releases as the switch leaves position 6 1/4,
When the switch enters position 6 1/2. ground is connected to the sleeve
of the selected trunk through cam M, break contact of the (L) relay, cam
E, as a busy condition until the switch advances to position 7 3/4.

29. TRUNK HUNTING WITH FIRST 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 E to ground on the sleeve ter-
minal of the busy trunk. With the switch in position 7, the UP magnet is
reoperated from ground, cam M under control of the (L) relsy and the se-
lector travels upward until an idle trunk is found., When the idle trunk
is found, the locking circuit through the inner winding of the (L) relay
is opened btut the relay does not release immediately, dwe to a circuit
being closed from battery through its outer winding, cam R to ground through
the C commtator brush and segment. When the brushes are centered on the
trunk terminals, the circuit through the C commutator segment is opened
and the (L) relay releases and opens the circuit through the UP magnmet,
which stops the selector brushes on the terminals of the selector trunke
The (L) relay released, also advances the switch to pmution 8.

30. nc" comg TOR

The adjustmen} of the "C" commutator brush, with relation to the
tripped sleeve multiple brush, 1s such, that it does not break contact
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with the C commutator, until slightly after the holding circuit through
the imner winding of the (L) relay is opened, by the sleeve brush leav-
“ing the busy terminmals and making contact with the sleeve terminal of
the idle trunke. The UP magnet, therefore, remains operated and the se-
lector continues to travel upward until the brushes are carried slight-
ly above the center of the trunk terminals, al lowing the locking pawl
to enter the noteh on the rack attached to the brush support rode At
this time, the holding circuit through the outer winding of the (L) re-
lay is opened, at the "C" commutator, releasing the relay which dis-
connects ground from the commutator feed bar, (G), releasing the UP mag-
net. The selector then drops-into place, thus centering the brushes-on
the trunk terminal. During trunk hunting, in position 7 only, the com-
mutator 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 C commutator brush and segment on
& the overthrow of the selector or as it drops into place.

. 3lo  SELECTION BEYOND

. . As the switch advances to position 7 3/4, ground through cam E is
conmnected to the sleeve of the. selected trunk as a busy condition,.
With the ‘switch in position 8, a circuit is closed from ground on the
armature and make contact of the (CH) relsy, through cam O, cam R to
battery through the outer winding of the (L) relay which operates, ad-
vancing the switch to position 9. In position 9, the tip and ring sides
‘of the outgoing fundamental circuit are closed through the tip and ring :

" términals of the selected trunk for selection beyond, through the FT and

FR brushes of the sender selector, and cams F and G respectively. After’
the gelection beyond has been completed, ground in the sender is removed
from the SC lead, raeleasing the (CH) relsy, in turn releasing the (L)
relay. The (L) relay released, advances the switch to position 10, As
the switch leraves position 9 1/2, the dialing circuit is opened at cams
P and Q, in position 9 3/4, the tip and ring leads from the line finder .
are closed through cams P and Q respectively to 24 volts battery and
ground in the district, holding the (DC) relay operated, under control

: of the station switchhook. With the (DC) relay onerated, a locking cir-
cuit is closed for the (D) relay after the switch advances from position
10. This eircuit is traced from battery through the inner winding of
the (D) relay, make contact of the (DC) relay, meke contact of the (D)
relay to ground through cam I. The (D) relay (178-AK) is made slow in
releasing in order that the comnmection will not be lost if the switch-
hook at the called station is momentarily depressed. 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.

LB
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- The (L) relay operated, advances the switch to the talking selection po-

‘sition until the relay is/released by the operation of the sender circuit.

As the switch advances, ground is intemittently connected to the tip

side of the fundamental dircuit, through cam E, holding the (L) relay oper-

ated, but successively short circuiting and permitting the reoperation

of the stepping relay in the sender circuit. When sufficient impulses

have been sent baek to satisfy the sender, the fundamental gircuit is

opened, releasing the (L) relays. The (L) relay released, opens the cir-

cuit through the R magnet, stopping the switch in positions 11, 12 or

13, depending upon the class of calle As the switch leaves position 10,

the holding circuit of the (CI) relay is transferred from ground on cam

I 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, inmner 4 \
contacts of cam U, make contact of the (CI) relay, cam V, make contact

of the (L) relay to ground through cam E. The release of the (L) relay

opens the holding circuit through the (CI) relay. disconmcfiug the .

sender from the district circuit. ¢

32, CALLED PARTY ANSWERS : _ <

When the received at the called station is removed from the switch-
hook, with the switch in position 11 or 12, reversed battery and groumnd
from the incoming circuit operates the (CS) relay. The (CS) relay oper-
ated, closes a circuit from ground on cam I, through cam N, winding of
the (I) relay, to battery through the #3 contact of the 160-H interrup-

- ter. When the interrupted contact cleses, the (I) relay operates and
locks on the same ground through its make contact. When the #4 comntact
of the interrupter closes, the operation of the (I) relay closes a cir-
cult from ground on the interrupter contact to battery through the 1000
ohm and 500 olm windings of the (CH) relay in series, operating the
relay. The (CH) relay operated, locks through its windings, cam 0, to
ground on its make contact and armature and closes a circuit from bat-
tery on its make contact for holding the (SL) relay operated. The 160-H
interrupter is so connected in the circuit that the operation of the
(CH) relay is delayed for at least two seconds after the (CS) relay oper-
ates. This delay is to prevent the false operation of the (CH) relay
should the (CS) relay operate momentarily before the called party an-
swers due to any line disturbamces.

33. OPERATOR ANSWERS

The switch advances to position 13, as deseribed 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. me (Cs) relay operated, closes a circuit from the same

5
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ground on cam I, through cam R, to battery through the outer winding
of the (L) relay, which onerates and advances the switch to position
14. 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 brushes of the selector through cams P and Q, respectively.
As the switch enters position 13 1/2, the (L) relay locks in a cir-
cuit from ground over lead S of the selected trumk, through cam E,

to battery through the make contact and inner winding of the (L) re~
lay, and in position 13 3/4 the locking circuit through the inmer
winding of the (D) relay is transferred from ths contacts of the (DC)
relay to the contacts of cam J. In position 14, a checking tone cir-
cuit is closed over the sleeve of the operator's trunk, cam E, make
contast of the (L) relay, eam V 2 M.F. condenser, cam W, the S brush
and terminal at the lime finder bank, to ground bhrough the winding
of the (CO) relay in the line circuit for number checking.

34. DISCONNECTION - REGULAR CALLS

e i When the receiver at the calling station is replaced on the switch-
=~ hook, the (DC) relay releases, in turn releasing the (D) relay. The
(D) relay released, closes a circuit operating the (F) relay. The (F)
relay operated, disconnects the tip and ring of the trunk from the line
and closesa circuit from ground on the N commutator brush and segment,
SEE through its make contact, contact of cam D, to battery throu@l the
b R magnet, advancing the gwitch to position 16.

' 35. MESSAGE REGISTERING.

On message register district circuit, with the switeh in position

16, a cirocuit is closed from battery, make contact of the (CH) relay,
cam T, through the three 18-AN resistances in parallel, H brush and
terminal at the line finder bank over lead H, to ground through the
message register (IR) operating the message register. Duwring the mes-
sage registering period, another line finder selector hunting over the
line terminals in the same group will not stop its brush on the multi-
ple terminals of this 1line at this time on account of its (F) relay
being shunted by the 5 ohm message register, while the H brush of the
hunting selector is passing over the H terminal of the line., When the
149-C interrupter contacts close, a circuit is closed from ground,
through cam R, to battery through the outer winding of the (L) relay,
operating the (L) relay. The (L) relay operated, locks through its
inner winding and make contact to ground on cam E. Ground on the II

~ make contact of the interruptor h: .closed through cam X, make contact
of the (L) relay, outer contacts of cam J, to battery through the immer .
winding of the (D) relay, which overates. The (D) relay operated, ad-
vances the gwitch to position 17 in a circuit from battery through the
R magnet, cam B, make contact of the (L) relay, cam M, make contact of

the (D) relay, to ground on cam I. In position 17 thé A cam advances
the mﬁ.tch to 184 :

P

e
o

r‘V'

downloaded from: TCI L|brary http://www.telephonecollectors.info - Source: Connections’ I\’i’lUseum Seattle, WA



( 22 Prages, Page 16)
Issus_1 BT 52005-02 : 5
~January 11, 1924,

36, RESTORING LINE F ND§§‘T0 JORMAL

As the switch advances from position 16 to 18, the circuits through
the (D), (SL}, (CH) and (L) relays are opened, releasing the relays
and disconnecting battery for operating the message register from lead
H. The release of the (SL) relay disconnects battery from lead S, re-
leasing the (CO)} relay in the line circuit, thus restoring the line
circuit to normal. As the switch enters position 17, the release of the
(D) relay closes a circuit operating the (DS) relay. This circuit is
traced from ground on the M commutator, brush snd segment, through the
350 ohm winding of the (DS) relay, inner contacts of cam N, break con=-
tact of the (D) relay, to battery on the break contacts of the (DS)
relay. The (DS) relay operated, (a) Locks through its make contact
and 350 ohm winding to the same battery (b) Closes a circuit through
the outer winding of the (P) relay, thus insuring the relay to hold
until both the line finder selector and the district selector have re-
turned to normal, and (c¢) operates the lins finder DOWN magnet, from
ground on its amature, restoring the line finder selector to normal.
When the line finder selector returns to normal, ground is disconnected
~ from the M commutator segment, releasing the (E), (DS) and (MB) relays.

37. ZESTORING THE DISTRICT 70 NORMAL

With the district switch in vnosition 18, a circuit is closed from
ground on the N commutatcor, brush and segment, make contact of the (F)
relay, cam D to battery, through the district DOWN magnet, which oper-
ates and restores the district selector to normale As the district
selector returns to normal, s circuit is closed from ground on the Y
commutator brush and segment, cam B to battery through the R magnet,
advancing the switch to position 1 or normal. As the switch leaves
position 18, the circuit through the DOWH magnet is opensd and in posi-
tion 18 1/4, the circuit through the outer winding of the (¥} relay is
opened, releasing the relay and restoring the circuit to normal.

38. DELAYHBED ISCONNECT -

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 fumctioning, operates the
selector time alarm circuit from ground through cam I, thereby noti-
fying the switehman of the existing conditions.

Wi 8

39. DISCONNECTION TALKING TO OPERATIEY - »°

When the plug of the answering cord is in the trunk jack at the in-
coming end, ground is connected to the sleeve of the trunk to hold the
district (L) relay operated. If the plug of the cord is removed from
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the trunk Jjack pefore the receiver at the calling station is replaced on
the switchhook, the line relay in the trunk circuit will operate, there-
by holding the ground on the sleeve teminal of the trunk. When the re-
ceiver 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) relsy releases and ground is disconnected from the sleeve of the
trunk, releasing the (L) relay, thus advancing the switch to position 15.
As the gwitch advances from position 14 1/4, the locking circuit through
the inner winding of the (D) relay is opened at cam J, releasing the re-—
lay. The (D) relay released, opens the circuit through the (SL) relay,
which releases and operates the (F) relay, which advances the district
switch to position 18 from ground on the N comnutator brush and segment,
In position 16, ground on the armature of the (SL) relay through cam D
advances the switch to position 17, the A cam advancing it to position 18.
In position 16, the (CH) relay being normal, battery is not connected
over lead H to onerate the message register in the line circuit as the :
"eall is not chargeable. From this point on, the line finder and district
selectors are restored to normal as described in paragraphs 36 and 37,

40, DISCONHECTION ON ABANDOKNED CALLS

40.1 DISCONNECTION BEFORE LINE FINDER SELECTOR FINDS LINE

Should the calling subscriber replace the receiver on the switch-~
hook before a hunting selector finds the line, thse (L) relay in the
line circuit releases, removing battery from the H terminals at
the multiple bank, assuming the calling line to be in sub-group
"A". The trip circuit and start circuits operate and in turn oper-
ate the (LF) relay which starts the selector hunting. The selector
will therefore travel to the top of the bank and when 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. The (H)
relay operated, releases the (LF) relay, which in turn releases
the (F) relay and opens the circuit through the UP magnet, stop-
ping the selector. The N commutator segment is opened with the
selector brushes resting on the "H" combsterminal to prevent the
district switch from advancihg from normal when the (F) relay is
released by the release of the (LF) relay. With the (F) relay
released, the (DS) relay operates from ground on the X commutator
brush and segment, through its 1,000 chm winding. The (DS) relay
operates the DOWN magnet, restoring the selector to normal.

40.2 POSITIONS 2 TO 6 | /

If the receiver at the calling station is replaced on the switch-
hook while the district switch is in position 2 to 6, the dialing
circuit is opened at the calling station, causing the sender circuit

i

“:*"“\:u
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to function and comnect a dirsect ground, to the (SC) lead,
causing the (D) relay to release on account of the increased
current flowing through the outer winding of the relay. The
(D) relay is connected differentially but does not release
when its inner winding is connected directly to ground and
its outer winding connected to ground in series with a re-
sistance. The (D) relay released, operates the (DS) relay,
which restores the line finder selector to normal as des-
cribed in paragraph 36. The (D) relay released, also opens
the circuit through the (SL) relay which releases. The (SL)
relay released, discomnnects battery from lead S, releasing
the (CO) relay in the line circult and advances the district
switch to position 6 from ground on the armature and make con-

- tact, through the lower contact of cam D, With the district
switch in position 6, a circuit is clecsed from same ground
through cam D to battery through the DOWN magnet, operating
the district DOWN magnet restoring the selector to normal.
When the selector reaches normal, ground on the Y commutator
brush and segment, advances the switch to normal.

40,3 POSITIONS 7 TO 10

Should the receiver be replaced on the switchhook while the
district switch is in any of these positions, the line finder
circuit is restored to normal as described in paragraph 36.
Trunk hunt ing and selection beyond will take place in the same
manner and the advance of the sender circuit advances the switch
to position 10. In position 10, the release of the (D) relay
operates the (F) relay which closes a circuit from gro'md on the
N commutator brush and segment. advancing the switch'to position
16. As the switch leaves position 15, the (SL) relay releases,
The (SL) relay released advances the switch to position 17, the
A cam advancing it to position 18, From this point on the dis-
trict switch is restored to nommal as described in paragraph 24.

4l. TESTING LINE FINDER SELECTOR *..

41,1 The testing equipment which is shown associated with the start
circuit orovides for the testing of any particular line finder se-
lector at any timee The test line used with the test box circuit
for making the test is the first or bottom line of the bottom
back in both the A and B sub-groups, the first line terminals in
both sub-groups being connected together. When the #184 plug
is inserted in the test jack of the line finder undsr test, the ST
and ST-1 leads are comnected together, and the circuit which sup- ;
plied the battery to the ST lead through the (LF) relay in the line 4
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finder circuit is transferred to lead Z, or if the automatic test
circuit is used, the winding of the (LF) relay in the line finder
circuit is connected through the test circuit to the start circuit
over lead Z. When the plug of the test box cord is inserted in
the test jack or the line finder is being tested by the automatic
test circuit, the (A) relay operates from ground on the test jack
or lead to gutomatic test circuit to battery on the contact of
the.(AL) relay, provided the (AL) relay is normal, indicating

that there are no calls waiting to be served; and also in the case
of the automatic test circuit, provided the line finder is idle.
The (A) relay operating locks to battery on its contact, opens

the circuit over the TR lead, thereby preventing any other calls
from starting, opens the battery supply lead to the (AL) relay
thereby preventing this relay from operating on calls waiting to
be served, and connects ground to the winding of the (B) relay
which onerates if both (STA} and (STB) relays are normal, indica~
ting that the start circuit is ready to handle the test call. The
(B) relay operating locks under control of the (A} relay, closes
the test line through, thereby operating the (L) relay in the

test line, opens the series path for locking up (TR) relays in
all trip circuits beyond the first, in series with the (STA) relay,
thereby preventing a call from being started in a2 succeeding trip
circuit after the start circuit is free and before the test cir-
cuit has had time to start the line finder under test, operates
the (C) and (C-1) relays and connects battery to the winding of
the (D) relay.

41.2 If the automatic test circuit has found the line finder busy
the ¢ircuit through the (A) relay is left open, the (A) relay
does not operate, and the test call is blocked until the line

. finder becomes idle. The (C) relay operated (a) opens the cir-
cuit through the (SA) relay preventing this: relay from operating
and starting a line finder in the B group in case all the line
finders in the A group become busy while the test call is going
through, (b) opens the normal ST lead, (c) connects lead 2 |
through to the (STA) relay in the start circuit and (d) opens the f
circuit through the (STB) relay. The (C-1) relay operated (a)
closes the circuit over the TR lead from battery on the normally
closed contacts of the (STA) and (STB) relays, (b) connects the
K lead of sub-group A with the K lead of sub-group B thereby
connecting the X commutator segments of all the selectors of both

. sub-groups together and (c) connects the Y lead of sub-group A
with the Y lead of sub-group B so that the (GA) relay will be oper-
ated by a selector in either sub-group. When the (L) relay in
the test line operates, the trip circuit functions and connects
ground through the (TR) relay inthe triv circuit over lead TR,

~
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make contact of (C-1) relay, break contacts of (STPA) and (STB)
relays to battery, operating the (7R} relay in the trip circuit.
The above (TR) relay locks over lead I, break contacts of (CA)
and (SB) relays to battery through the winding of the (ST4) relay
‘ in parallel with the 1000 ohm resistance, operating the (STA)
| relay. The (STA} relay operated, short-eircuits the 500 ohm
1 winding of the (CA) relay, connects ground to lead K, operates
the (D) relay, and closes a circuit from ground through the break
contacts of the (GA) relay, make contacts of the (Cj relay over
lead Z to battery through the (LF) relay in the line finder cir-
X cult, causing the line finder to start hunting for the calling
lines The (D) relay operated locks to ground on the armature of
the (i) relay. When the (STA) relay releases after the line
finder has passed the tripping zone, the (E} relay operates from
ground on the left inner armature of the (3Ti) relay, make con-
tact of the (D) relay to battery through the break contuct and
winding of the (E) relay. The (E) relay operated locks to
ground on the armature of the (A) relay, releases the (C) and (C-1)
relays, closes the series path for locking up the (TR) relays
in the trip circuits beyond the first, which was openéd by the
(B) relay, cleses the circuit from battery on the contacts of
the (STA) and (S7B) relays which was opsned by the cneration of
the (A) relay and later closed by the operation of the (C~1}
relay, through to the TR lead, and closes battery to the (AL)
relay which was removed by the operation of the (A) relay. This
leaves the start circuit prepared to handle regular calls.

When the plug of the test box cord is removed from the jack,

or the automatic test circuit has been restored to normal, the )
(A) relay is released, releasing the (B), (D) and (E) relays and
. restoring the testing equipment to normal. ’
42, TELL TALE - LINE FINDER SEQ@CTOR’WIgﬁ BRU§§§§*HORMAL

Should the selector travel to the tell tale position while hunting,‘
due to the multiple brush not being tripped, the (F) relay remains
oparated through its outer winding. Ground on the X commutator brush *
and segment is thereby connected to the lead "To tell tale circuit”,
giving a visual signal to the attendant. As the N comautator segmont

is open at the tell tale, the district is prevented from advancing

from its normgl position. The selector in this case is restored to nor-
mal, manually by the attendant.

43, TELL TALE - LINE FINDER SELECTOR - WITH 3RUSHES TRIPPED

el

Should the selector travel to the tell tale nosition while huntiqg,
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with the multiple brush tripped, the circuit 1is closed from battery in

the trip circuit, terminal of the H comb at the top of the multiple

bank, H multiple brush of the line finder selector, cam X, 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 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 battery through the

1,000 ohm winding of the (DS) relay, which operates, in turn operating

the DOWN magnet restoring the selector to normal. ; ' ; »

44. TELL TALE DISTRICT SELECTOR

Should, the selector travel to the tell tale position during dbrush
® selection, it will stop in position 8 since the sendsr does not furnish
the 500 ohm ground over the SC lead to operate the (CH) relay. If the
district selesctor goes to tell tale during group selection, the d;stric,t
3 will stick in position 9, since the sender does not furnish the 500
ohm ground to operate the (CH) relay under this condition. In either
position, the district will be held with its sender.

45. OVERFLOW

If all the trunks in the group are busy, the district selector while

trunk hunting in position 7 will travel to the top of the group and rest

) on the overflow terminal. As the sleeve terminal at overflow is opened,
the (L) relay releases, in turn advancing the switch to position 8.
With the switch in position 8, the (L) relay operates from ground on the
armature of the (CH) relay, advancing the switch to position 9. 1In
position 9, a circuit is closed from ground on the Z commutator, brush
and segment, through cam K to battery through the R magnet and advancing
the switch to position 10. In position 10 a circuit is closed from ground
on the Z commutator brush and segment through cam K, to battery through
the 1200 ohm winding of the (L) relay, operating the (L) relay. The (1)
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 and in position 14 it advances the switch to position 15. The
release of the (L) relay also releases the (CI) relay, disconnecting the
sonder from the district circuit. With the switch in position 15, the
circuit is closed from the miscellaneous tone circuit over lead C to 2 M.F.
condenser, cam G, winding of the repesating coil, 2 i{.F. condenser, Cam V,
cam J, make contact of the (D) relay to ground on cam I. A tone is there-
fore induced in the other winding of the repeating coil, thus causing an
"all trunks busy'" tone to be sent back to the calling subscriber. When
the receiver at the calling station is replaced on the switchhook, the
(DC)' relay releases, openjing the locking circuit through the (D) relay,
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which releases. From this point on, the switch is advanced to pcsition
1 as described in paragraph 37. . S

46. "O" COMMUTATOR

The function of the "0" c¢ommutator segment is to maintain an idle -
condition on the multiple overflow terminal so that more than one selec-
tor may stop on overflow at one time; otherwise the first selector reach-
ing overflow will maxe the sleeve/multiple terminals busy, thus causing
the succeeding selectors to continue upward into the mnext group of
trunkse The O commutator segment is opened, at overflow but the S5 bar
is cont inuous. Both the O and S commutator brushes are permanently
‘strapped together and are wired to the multiple sleeve brush. When the
selector is at overflow, the O commutator brush is resting on an open
(dead) segment and as the busy ground is fed through the O commutator
bar only, this arrangement maintains a non-busy condition on the sleeve
terminals. When necessary to combine two or more groups of trunks, the
multiple sleeve overflow terminals between the combined groups are
made vermanently 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 'make busy" terminals into the next

gTroupe.
;
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