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METHOD OF OPERATION

Schematic For District Selector Circuit <« Line Pinder Circuit - Line Circuit -
Trip Circuit - Starting Circuit and Time Alarm Circuit - Arranged For Flat
Rate Or Indicating Message Rate Lines - Power Driven Machine Switching System.

This Method of Operation was prepared from issue 9 of T=-502733.

1. LINE AND TRIP CIRCUIT

1.1 DEVELOPMEWE
1,11 PORPOSE OF CIRCUIT

1,111 This circuit is used in establighing
connections between subscribers' stations
with the apparatus in the mechanical office.

1.12 WORKING LIMITS

. 1,121 This oircuit has a maximm external loop
resistance of 750 ohms and a minimm leak
of 10,000 ohms,

1.2 OPERATION

1,21 PRINCIPAL FUNCTIONS = The prineipal functions of this
- oiroult are: '

“14211 To cause the itarti.ng' cirouit to funotion and
~ start a line finder selector hunting for the
calling line. :
1.212 To trip the pi'opor line finder brushes.

1.213 To operate the message register on a charge
call, '

1.214 To operate the line finder time alarm oircuit,

1.215 To disocmnect battery and ground from the sub-
soribers line on an incaming call,

1.22 CONEBCTING CIRCUITS - This line tip ecircuit will
on with: ’

1.221 Any standard start circuit,
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1,222 Any standard district cirouit,
1.223 Any standard final oircuit,
1.3 .DETAILED .DESCRIPTION

1.31 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 oircuit operates, through the
. 200 ohn resistance, winding of the (L) relay,
contaot of the (CO relay, over the ring side of
the subsoriber's loop, back over the tip side to
ground on the armature of the (CO) relay. The
line relay (L) operated conneots 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, bresk contact of the (K) relay,.
~ 700 ohm winding of the (TR) relay, to bvattery over the
. TR lead., The (TR) relay operated, operates the two
trip mgnets, (b) opens the locking series circuit
through the '(TR) relays in the other bank groups and
(c) locks through ite 600 ohms winding to battsry on
termiral 1 and brush of the G group distributor
selector in series with the (STA) relay in the start
oircuit, operating the (STA) relay.. :

1.52 SMARTING A LINE PINDER - When the (STA) relay in the
-Start cirecult operates it operates the (LF) relay which
starts a line finder hunting for the calling line. Each
TRIP magnet operates its trip rod, thus tripping the
. corresponding group brushes of the associated selectors
on its respective side of the frame®™ The.operation of
the ES?} reley comneots ground to the K lead operating
‘the (E) relay. e (K) relay operated (a) locks to -
ground on the armature of the (BA relay under control of
the (0) relay, (b) opens the circuit through the 70Q ohm
winding of the (TR) relay, thus preventing anotheér line
finder selector from being started by this call (o) oloses
‘& cirouit from the 1500 ohm winding of the (0) relay, but
the (0) relay does not operate at this time on account of
insufficient amount of current through the winding. - As the
line finder selector moves upward and at the end of the
tripping zone, ground on the K caemutator brush and seg-
ment, short-circuits the 600 ohm winding of the (TR)
relay releasing the (TR) relay. The (TR) relay re-
leased, closes the locking series circuit through the
(TR) relsy in the other groups and opens the circuit
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through the two trip magnets, which rolnu..

RELRASING THE TRIP CIRCUIT - When the selector
brushes make contact with the terminals associated
with the calling line, ground on the H terminal
operates the (0) relay. The (0) relay operated,

' opens the looking circuit of the (K) relay but 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, othervise another line finder may be
started by this call, When the line has been found
the distrioct functions and connects battery to lead
S, operating the (CO) relay. The (CO) relay operated,
releases the line (L) relay which in turn releases

the (BA) relay thus opening a cirouit, releasing the
(0) relay. Another call may now start within this
same group of ten lines if the starting circuit is.
ready for the oall, The operation for a call originating
in the last ten lines of a group of twenty, will be
similar to that already described for the first ten
lines except thet the (BA-1), (K-1), (0-1) and (TR-1)
relays are involved instead of the (BA), (0), (TR) and

(K) relays.

SIMULTANEOUS CALLS - If there is a simultansous call

Tn both the Tirst and last ten lines of a group of

twenty lines, the relays of both sub-groups will operate.
as already described, starting two line finder selectors

in different sub-groups at the same time. In this case,
the line 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 (0-1) relays will therefore operate in
parallel when the H brush of either or both line finder
selectors make contact with the H terminals of the

calling line. '

MESSAGE REGISTER - On message register calls, a message
register operates on battery over lead H. Rl

TERMINATING CALLS - When the final selector connects
to the tip, ring and sleeve terminals of an idle line
at the final multiple, battery through a resistance

in the final circuit is connected over the S lead to
ground through both windings of the (CO) relay (em

individual lines or the last line of a group of con-
secutive lines) or through the 100 ohm winding of the
(CO) relay on an intermediate line of a group of ocon-
secutive lines. The (CO) relay operated, discaonnects
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The L relay dattery bdbridge from across the tip
e 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 cirouit to normal.

2. STARTING CIRCUIT

2.1 BEVELOPMENT

\ 2,11 PURPOSE OF CIRCUIT

2,111

This circuit is used to control the routing

of calls to 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]1 PRINCIPAL FUNCTIONS - The principal functions of

t -
2.212

2.213

) 2.214

2.216
2.218
) 2.217

roult are
To route the ecall,

To start a selector hunting for the calling
1ine.

To release the trip relay in the assocoiated
trip circuit, thus permitting another call -
to start in any other group.

Bach regular stexrting circuit is equipped with
an emergency plug and jask for immsdiately:
replacing the regular ecircuit with emergency
oircuit at any time,

To test the line finders.

To return to normal.

To free the start oircuit.

2.22 CONNEBCTING CIRCUITS - This cirocuit will function:

2.221 With any standard trip ecircuit.
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2.222 With any standard line finder and
district circuit.

2.3 DETAILED DESCRIPTION

2.51 ORIGIFATING CALL -~ When the receiver at the

calling station 1e removed from the switchhook, the
(L) and (BA) relays operate, operating the (STA)
relay from ground over lead 1, terminal 1 and brush
of the G group distributor selector, break contacts
of the (C), (CA) and (SB) relays to battery through
the 18-BH resistance in parallel with the winding
of the (STA) relay. The (STA) relay operated, (a) .
operates the (STP-G) magnet, which remains operated
until the (STA) relay releases, (b) short-circuits

. the 500 ohm winding of the (CA) relay, preventing it
" from operating and starting a line finder in sub-

group "B", while a call is going through, (c) connects
ground to lead K operating thonil) relay and (d)
closes a-cirouit over lead ST, operating the (LF)
reley thus starting a line finder hunting for the
calling line, ;

STARTING LINE FINDER - As the line finder starts
upward a circuit Is closed over lead Y operating the
(GA) relay. Te (GA) relay operated, removes ground
from lead ST, locks to ground on the armature of the
(STA) relay and closes a circuit operating the (STP-A)
magnet. This circuit is traced from growid on the
make contact of the (STA) 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 (STA) relay. Yround is also
connected to lead CH operating the (CA) or (CB) relay
when all line finder selectors in a group are off
normal, - As the line finder continues upward ground is
momentarily connected to lead K, thus releasing the
(TR) relay in the trip cirouit but holding the (STA)
relay operated. When the ground is disconnegted

from lead K, the (STA) relay releases and (a/ opens
the locking circuit through the (GA) relay which
releases, (b) opens the 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 distributor selector to the next
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terminsls, (o) removes the short circuit from.
the 500 ohm winding of the (CA) relay, but
the (CA) relay will not operate unless all
seleoctors in the group are busy.

EMBRGENCY RELEASE OF START CIRCUIT = If either the
TSTA) or the (SID) reley remains operated, due to the
faslure of the (TR) or (T8-1) relay in the trip oircuit
to be shunted out and released, the (KF) relay operates
as soon as the interrupter contacts I, III and V close,
and locks under control of the (STA) or (STB) relay. -If it
remains locked for two seconds, interrupter contacts II
and IV close and connect ground to winding of either the
(TR) or (TR-1) relay in the trip cirouit, (depending upon
whethor the call is through the "A" or "B" sub-group),
releasing the (M) or (TR=1) relay. When ground is
removed by the opening of the interrupter contacts II or
Iv, the (STA) or the (STB) relay releases, releasing the
(KF) relay and restoring the circuit to normal.

START CIRCUIT ALARM - The closure of the interrupter
contact VI, which occurs at the same time contacts II
and IV are closed, while the (KF) reiay is operated,
operates the (KA) relay, To (EA) relay operated, (a)
locks under control of a key at the trouble desk, (b)
1ights & lamp at the trouble desk; individual to the line
finder frame, and operates an clarm., The operation of
the key releases the (Za) relay, extinguishing the lamp
and eilencing the alarm. The operation for a call

" originating in: the last 10 lines of a group of 20 will be

similar to that already descrided for the first 10 lines,
exoept that the (57-B) and (GB) relays are involved in-
steed of the (STA) and (GA) relays.

ALL SELECTORS IN ONE SUB=GROUP BUSY - If all the .
selectors 1n sub-greup A, Tor example, are busy, the (CA)
relay operates in a circuit from ground over lead CH,

§00 ohm winding of the (CA) relay, to battery through

the 600 chm resistance C. The (CA) relay operated, trans-
fers the circuit over lead 1 fren the winding of the (STA)
relay, to battery through the winding of the (SA) relay
and the break contact of the (SB) relay. When a call is
now received, the (SA) relay operates, in turn operating
the (STB) relay. This circuit is traced from dattory
through the winding of the (STB) relay, maks contact of
the (8A) relay, 600 ohm resistance B, to ground on the
aermature of the (CB) relay. Te (STB) relay operated,
operates the (LF) relay in the district thus starting a
selector in the “B" sub-group himting for the calling
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line and closes a locking circuit through the

1000 oham winding snd make contact of the (CA)
relay. This is to prevent the release of the

(CA) relay should a selector beccme available in
the "A" sub-group while a call is going through the
"B". wub-group. If all selectors in sub-group "B"

are busy, the operation is similar except that the

(cB), (SB) and (STA) relays now operate. The (STA)
relay operated, starte a selector in the "A¥ sub-
group hunting, as explained before.

ALL SBLECTORS IN BOTH SUB-GROUPS BUSY = If all
uhft\toﬂ In Doth sub-groups &re pusy, boththe (CA)

and (CB) relays are operated. Should a call be re-
ceived in either sub-group under these conditions, the
corresponding is&). or .(SB) relay operates, but neither
the (ST8B) nor (STA) relay operstes, as the oircuits
to ground on the armature of the (CA) and (CB) relays

 are open. When a call is received in the "A" or "B

‘sub=group, while all selectors are busy, the specisl

mossage register in the starting cirouit operates .
through the make contact of the (SA) relay to ground on
the armature of the (CB) relay, if the call is in sud-

' group "A", or through the make contact of the (SB) relay

to ground on the armature of the (CA) relay, if the

call is in sub-group "B". Te mesesage register thus
indicates the number of times calls were originated while
811 the line finder selectors were busy.

TESTING LINE FISDER SELECTOR - This oirowit, which
{s shown sssoclated with the starting circuit, enables
the testing of any particular line finder selector at

‘any time. The test line used with the test box circuit

for making the test is the first or bottom line of the

‘bottom bank in botk the "A" and "B" sub-groups, the
‘first line terminal in doth subegroups being connected
- together, When the 184 plug (shown on the line finder

cirouit) is inserted in the test jack of the line finder

‘under test, the ST and ST-1 leads are connected together
-and the circuit that supplies battery to the ST leed is

traneferred to lead Z. When the plug of the test bax
cord is inserted in the test jack, the YA) relay operates
from ground on the sleeve of the test box cord, The (A)
relay operated opens the circuit over lead TR and operates

~the 'B) relay. Te (B) relay is slow in operating to

prevent a call which hae just reached the (ST) or (S1B)
relay from being interrupted. The (B) relay operated,
(e} looks to battery on its make contact (b) operates the
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(c) and (C-1) relays and (c) closes the ring side
of the loop through the test box, which operates the

(L) relay associated with the test line. The (C)

relay opersted (a) transfers the circuit for operating
the (STA) relay from the G distributor selector bank,
(v) opens the normal ST lead (¢) connects ground to
lead Z, (d) opens the operating circuit for the (ST-B)
relay, which would otherwise operate and lock on a
call within the last 10 lines in the group. Te (CI)
relay operated (a) closes e circuit over the TR lead
frem battery on the armature of the (STP-G) magnet,
(b?conn-ots 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 both sub-groups together,

(c) conneots the Y lead of sub-group "A" with the Y lead
of sub-group "B" so that the (GA) reley will be operated
by a selector in either sub-group. When the (L) relay
in the test line operates, the (BA) relay in the trip
circuit funotions and connects ground through the (TR)

‘relay in trip circuit, over lead TR, make contact of the

(CI) relay, break contact of the (STA) and (STB) relays
to battery on the contactaf the (STP-G) magnet, operating
the (TR) relay 4n the trip circuit., When the (TR) relay
operates, it locks over lead 1, make contact of the (C)
relay, break contacts of the (CA) sand (SB) relays to _
battery through the winding of the (STA) relay in parallel
with the 18-BH resistance, operating the (STA) relay. The
(ST™) relay operated, operates the (STP-G) magnet which

remains operated until the (STA) relay releases, (b)
short-cireuits the 500 ohm winding of the (CA) relay (c)
_connects ground to lead K, (d) operates the (D) relay

and »(o) closes a circuit 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 dis-

_triot 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 (SM) 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) loeks to
ground on the armature of the (A) relay, (b) releases the
(C) and (C1) relays, thereby restoring the starting circuit
to normal, (e¢) closes the circuit from battery on the

‘armature of the (STP-Q) magnet, which was opened by the

operation of the (A) relay and later closed by the operation
of the (C1) relay, through to the TR lead. When the plug
of the test box cord is removed from the test jack, the
(o) relay is released, releasing the (3), (D), and (E)
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relays, thereby restoring the test circuit to
normal,

S, DISTRICT SELECTOR AND LINE FINDER CIRCUIT

S.1 DEVELOPMENT

3.11 PORPOSE OF CIRCUIT

S.111

This oircuit is arranged to find the calling
subscriber's line and connect it with the
various switching apparatus necessary to
complete a call.

S.12 WORKING LIMITS

3.121

3.2 OPERATION

This cirsuit has an external trunk supervisory
loop of 5010 ohms at the outgoing end and at
the incoming it has an external subscriber's
line supervisory loop of 900 ohms meximmm with
a leak of 10,000 ohms,.

S.21 PRINCIPAL FONCTIONS = The principal functions of this
eireult are as follows:

3.22

3.211

3.212
3.2138

3.214
3.215

3.216

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

To establish talking connection,

To supply talking battery to the calling
station.

To select an idle sender.

To comnect btattery for the operation of the
message register in the line circuit on a
charged call,

To eonnect & busy tone to the cnning stat&on,
if required,

CONNEC TING CIRCUITS - This district selestor oi.reuit
wiIl Tunoticn with:

3.221
3.222

on
Any standard line circuit.
Any standard subsoribers sender.
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3.22% Any standard incoming circuit,

3.3 DETAILED DESCRIPTIOR

$.301 STARTING LINE FINDER - When the receiver at

the calllng station is removed from the switchhook
various relays in the line, trip and start circuits
operate and (a) conneot battery to the H terminal of
the 1ine at the line finder multiple bank (b)
connect ground to the ST lead, operating the (LF)
relay., Te (ILF) relay operated, (a) loocks on its
contact and windings in series to ground on the
make contact of the (H) relay, (b) closes a circuit
over lead Y operating the (GA) relay in the starting
eirouit, (¢4 operates the UP magnet from ground on the
"N commtator, brush and segment causing the line
finder gelector to travel upward and hunt for ter-
minals of the calling line, to which battery is

. connected, as hereinafter desoribved, (d) closes a circuit

S3.302

from the same ground on the "N" commutator brush, and
segment, through the break contact of the (E) relay,
to battery through the inner winding of the (C1) relay,

operating the (CI) relay.

SELECTING A SENDER = As the line finder selector

$Tarts upward, hunting for the calling line, a circuit
is closed through the i commutator, slightly after the
brushes of the selector move off-normeal. Ground on the
N commutator brush and segment, operates the line finder
ir) relay. The (EB) relay operated, (a) operates the
MB) relay from ground on its armature, through the

‘break springs of the MB jJack, to battery through the

" inner winding of the (MB) relay, (b) eloses a circuit

from ground on the upper inner contact of cam I, make
contact of the EB; relay, to battery through the inner
winding of the (D) relay, operating the (D) relay, (o)
opens the operating circuit of the (CI) relay, thus.
permitting the relay to rslease if the test brush of
the gender selector be making contact with the test
terminal of an idle sender, If the test Mrush of the
sendor selector is making contact with the test ter-
minal of the busy sender, the (CI) relay locks through
its outer winding, the lower contacts of cam S, make
oontact of the relay to ground om the (TR) of the
sender selector. With the (CI) relay held operated,
the operation of the line finder (B) relay also closes
a cirouit ocperating the (F) relay in the 1ine finder
circuit and the district selector (STP) magnet. This
circuit is traced from battery through the 1,000 ohm
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winding of the (F) relay and through the windings

and dbreak contact of the (STP) magnet, make contacts

of the (CI) and (E) relays to ground on cam H, there-
by stepping the sender selector brushes., If the

next sender cirouit is idle the (CI) relay releases, in
turn stopping the selector, but if the next terminel

‘is busy, the (CI) relay remains operated and the

sender selector continues to step until an idle

sender is found. When the (CI) relay releases, the test
terminal of the selected sonder is immediately made dusy
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 oonnected until the switeh
‘advances from position 1 1/4. The operation of the

(P) relay opens the tip and ring leads between the line
finder commutator and the district circuit, and prevents
the distriot (L) relay from operating and advancing

the district switch from norml, if the line finder
seleotor connects to the terminals of the calling

line before the sender selector finds an idle sender,

MAKING THE DISTRICT BUSY - The MB RELAY OPERATED(a)
Locks Trom ground on the armature and mace contsct of
the (STA) relay in the START eircuit, lead X, make =
contact, and outer winding of the (MB) relay, to
battery on the break contact and armature of the (SL)
relay, so that the (MB) relay will not release should
the selector return to normal while another call ie
going through, (b) closes a circuit from ground on the
M commutator, meke contact of the (LF) and (MB) relays,
to battery through the 800 ohm winding of the (F) re-
lay, wvhich operates if the relay was not previously operated,
(e) connects ground on its armature to the series eircult
through the (MB) relays of the other selectors in the
same group, thus permitting the operation, over 1leed CH
of the (CA) or (CB) relays in the starting ciroult, when
all 1line 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
:ho ST lead in the same manner until an idle line finder
s found.

‘RELEASING THE START CIRCUIT - As the line finder
continues upward, &t the end of the tripping
sone, the K brush mles sonteasct with the K commutater

and connects ground to lead K, thus releasing the (TR)

relay in the trip cirouit. When the X brush breaks
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contact with the K commutator ground 1s

disconnected from the K lead, thus releasing,
(STA) relay which in turn releases the start
eirouit.’ -

LINE FINDER PINDS LINE - When the selector

Prushes make contact with the terminals associated

with the call line, battery on the H terminal

operates the (0) relay in the trip circuit and the

SH) relay in the line finder circuit over lead H.
ith the (H) relay operated, a 50 ohm non-inductive

. shunt 18 connected around its winding, to ground

on its armture for the purpose of increasing the
amount of current through the 500 ohm winding eof

the (0) relay in the trip circuit thus speeding its
operation. 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 B lead is opened by the overthrow of the selector,
The E!I) relay operated, opens the circuit which holde
the (LP) relay operated, but (LF) relay does not re-
lease immediately on account of a circuit being closed
from gromnd on the C camutator brush and segment,

to battery through both windings o8 the (LF) relay in
series. The (LF) relay is thus held operated until the
brushes are centered on the terminals of the calling
line. When the oiroult through the C camwmutator seg-
mont is opened, the (LP) relay releases, and (a) opens
the oircuit 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 ohn winding is opened, dy the release of the
(CI) relay when the district sender selector seizes an
idle sender, the (F) relay releases, (c) closes a
oircult 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 (DS) relay.

THE ADJUSTMERT OF THE “C® COMMUTATOR BRUSH - The ed-
m"‘m‘“"’tﬂor 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 oircuit through both windings
of the (LF) relay is opened by the operation of the
(B) relay when the H brush makes contact with the H
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terminals to which battery is connected.

- The UP magnet, therefore, remains operated

and the selestor continues to travel upward until
the brushes are carried slightly above ths 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 hclding
circuit through both windings of the (LF) relay
is opened at the "C" commtator, releasing the
relay, The (LF) relay released, releases the UP
magnet., The selector then drops into place,
thus centering the brushes on the line terminals.

ADVANCING THE DISTRICT - The (SL) relay operated,
Ta) connects battery to the § lead thus making the
line test busy at the final frame and operating

the (CC) relay thus releasing the trip circuit (b)
closes a circuit which opsrates the district (L) -
relay and (CH) relay. 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. The same ground is then
connected through cam R to battery through the 800 ohm
winding of the distriet (L) relay. The (CH) relay
operated, sloses a circuit from ground on cam I,

‘break contact of the {CS) relay, make contact of

the (CH) relay to battery through the selestor time
alarn circuit not shown, which performs no useful
function at this time., The (L) relay operated, closes
a circuit advanoing the district switoh tc position 2.
This cirouit is traced from battery through the R
magnet, cam B, make contact of the (L) relay, to
ground through cam M, As the switoh advances from
position 1, the ecircuits through the (L) and (CH)
relays are opened, releasing the relays and disconnect-
ing the selector time alarm cireuit, 1In positioa

1 1/2 to 2, the associated sender is held busy by
ground through cams H and C.

COMPLETING THE FUNDAMENTAL CIRCUIT - With the

n position <, the tTip ring leads are
closed from the calling line to the tip and ring
leads of the associated sender circuit, thus permitting
the dialing tone to bde transmitted back over the
dialing cireuit from the associated sender, as
an indication that the apparatus is ready to receive
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the call by the operation of the station dial.

The tip side of the dialing clrcuit is closed from
the tip of the line, through the break contact of

the (F) relay, oam P, to the tip brush of the .
sender selector. Te ring side of the dialing oi-
cuit is sclosed from the ring lead of the line,
through the break contact of the (F) relay, winding
of the (DC) relay, cam Q to the R brush of the

sender selector. In position 2, the (CI) relay
operates through its outer winding to groumd on cam

S, and remains operateduntil the switch advances

from position 10. Te (CI) relay operated, (a)
conneats ground through the inner contaots of cam S,
to the test brush of the sender selector, thus making
the associated ssnder test dbusy after the switch
advances from position 2, (b) closes the tip side

of the fundamental circuit through to the sender

and (o) closes the sender control (SC) through cams

V and U, to battery through the outer winding of the
(D) relay. After the sender funotions, the fundamental
eircuit is established for the operation of the district
(L) relay and the stepping relay in the sender. This
ciroult is traced from ground in the sender oircuit,
through the FT brush, make contact of the (CI) relay,
cam L, to battery through the 1,200 chm winding of the
(L) relay, which operates. The (L) relay operated,
locks through its 1,200 ohm winding and make contact
to the same ground over the FT lead and advances the
ewitch to position 3 from ground on cam M. The 500
ohm winding of the (CH) relay is also connectsd through
cam U, {n parallel with the winding of the (D) relsy to
the SC lead. 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 BRUSHE SELECTION - With the switeh in
position 5, the UP magnet is operated for brush
seleotion over a cireuit traced from dattery through
the winding of the magnet, cam C, make contact of the
(L) relay, to ground through the cam N. As the
selector moves upward in position §, carrying the
cammitator brushes over the oammutator segments, the
A segment and brush interaittently oonneots ground to
the tip side of the fundanental circuit through cams
K and L, holding the (L) relay operated, but successively
short-cirocuiting the stepping relay in the assoclated
sender circuit, thus releasing and pemitting its re-
operation until the proper brush has been selected.
When sufficient i{mpulses have been sent back to satisfy
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the sender, the fundamental circuit is

opened, releasing the (L) rolay. The (L) relay
released, opens the circuit through the UP magnet,
thereby stopping the upward movement of the selector,
and advances the switch to position 4. Tis oir-
ocuit is traced from ground through cam M, break

‘contact of the (L) relay, cam B, to battery through

the R magnet., When two digit senders are used with
this oircuit, the advance of the sender replaces the
high resistance on the SC lead with a 6§00 ohm ground,
thus insuring the operation of the (CH) relay. In
position 4 the trip magnet (M) is operated from
ground through cam S, and the (L) relay is operated
and locked to ground on the fundamental cirouit pre-
viously described, advancing the switch to position 5,

DISTRICT GROUP SELECTION -~ With the switch in
position ©, the UF 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 set of brushes trip the finger which was pre-
viously operated by the trip megnet. 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, btut successively short-circuiting

the stepping relay in the associated sender circuit,

thus releasing and permitting its operation until the
proper group has been selected. When sufficient im-
pulses have been sent back to catisfy the sender, the
fundanental circuit is opened, releasing the (L) relay
which in turn opens the cirouit 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 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 comnutator, dbrush 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 chm winding of the (L) relay,
operating the relay. Te (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) relay, to ground
through canm I,
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TRUNK EUNTING 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,
gfound is connected to the slaseve of the selected
trunk through cam M, break contact of the (L) relay,
cam B, as a busy condition until the switch advances
to position 7 3/4.

TRORE HONTING WITH FIRST TRUNK BUSY - Should the

FIrst trunk In the group in whioh the selector is
hunting be busy, the (L) relay is held operated in

e oircuit from battery through its inner winding and
make contact, cam E to ground on the sleeve terminal

of the busy trunk, With the switch in position 7, the
UP magnet is reoperated from ground, cam ¥ under con-
trol of the (L) relay and the selector 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 bu t the relay does not
release immediately, due to & clircuit bdeing closed from
battery through its ocuter winding, cam R to ground

- through the C commutator brush and segment. When the

brushes are centered on the trunk terminals, the circuit
through the C commmutator segment is opened and the (L)
relay releeses and opens the cirecuit through the UP
magnet, which stops the sslector brushes on the ter-
minals of the selector trunk. The (L) relay released,
also advances the switch to position 8.

"c" COMMUTATOR - The adjustment of the "C" commutator
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 terminals and making
contact with the sleeve terminal of the idle trunk. The
UP magnet, therefore, remains operated dnd 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 atteched

to the brush support rod, At this time, the other holding -
oirouit through the outer winding of the (L) relay is
opened, at the "C" commutator, releasing the relay which
disconnects ground from the commutator feed bar, (G),
releasing the UP magnet. The seleotor 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
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of the (L) relay, This is to prevent the
reoperation of the (L) relay by the closing of
a cirocuit between the C commutator brush and
segment on the overthrow of the selector or as
it drops into place.

SELEC TIOKN BEYORD - As the switch advances to

position . ground through cam B is connected

to the sleeve of the selected trunk as a busy

condition. With the switch in position 8., a cir-

ouit i3 closed from ground or the armature and make
contact of the (CH) relay, through cam O, 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 outgoing fundamental circuit are closed throygh
the tip and ring terminals of the selected trunk

for seleotion beyond, through the FT and FR brushes

of the sender selector, and cams F and G respectively.
After the selesction beyond has been completed, 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 position 10.
As the switch leaves position 9 1/2, the dialing cir-
ouit is opened at cams P and Q, in position 9 3/4,

the tip and ring leads from the line finder are closed
through cans P and Q respecitvely to 24 volts battery and
ground in the district, holding the (DC) relay operated,
under control of the station switchhook. With the (DC)
relay operated, a locking cirouit is closed for the

(D) relay after the switch advances from positior 10,
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 cam I,
The (D) relay (178-AK) is made slow in releasing in
order that the connection will not be lost if the ewitche
hook at the called station is momentarily depressed. With
the switoh in position 10, the sender circuit functions
and connects ground to the FT lead, causing the (L)
relay to operate and lock through its nner winding over
the tip of the fundamental cirecuit previously described,
The (L) relay operated, advances the switch to the talking
sslection position until the relay is released by the
operation of the sender circuit, As the switch advances,
ground is intermittently oonnected to the tip side of
the fundamental e¢ircuit, through cam E, holding the (L)
relay operated, btut successively short-cireuiting and
permitting the reoperation of the stepping relay in the
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sender circuit. When sufficient impulses have

been sent back to satisfy the sender, the fundamental
oircuit is opened, releasing the (L) relay. The

(L) relay released, .opens the circuit through the

R magnet, stopping the switch in positions 11, 12 or
13, depending upon the class of call., As the switch
leaves position 10, the holding circuit of the (CI)
relay is transferred from ground on cam § to ground
on cam E under the control of the (L) relay. Tis
circuit is traced from battery through the outer
winding of the (CI) relay, inner contacts of cam U,
make contact of the (CI) relay, cam V, make contact of
the (L) relay to ground througk cam E. The release
of the (L) relay opens the holding circuit through
the (CI) relay, disconnecting the sender from the
distriet circuit,

CALLED PARTY ANSWERS = When the receiver at the
oalled station 1s removed from the switchhook, with
the switch in position 11 or 12, reversed battery
and ground from the incoming circuit operates the
(C8) relay., T™e (CS) relay operated, closes a

" eircuit from ground on cam I, through cam N, winding

of the (I) relay, to battery through the #3 contact

of the 149-J interrupter. When the interrupter contect
closes, the (1) 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) relayp
operating the relay. The (CH) relay opersted, locks
through its windings, cam O, to ground on its make
contact end armature and closes a circuit from battery
on its make contact for holding the (SL) relay operated.
The 149-J interrupter is so connected in the circuit that
the operation of the (CH) relays is delayed for at least
two seoonds after the (CS) relay operates. This delay
ie to prevent the false operation.of the (CH) relay
should the (CS) relay operate mcmentarily before the
called party answers due to any line distyrbamces.

OPERATOR ANSWERS = The switoh advences to positiom 13,
&@ described above and when the operator inserte the
plug of an answering cord in the answering jack of the
trunk the (C8) relay operates on reverse battery and
ground, over the trunk., The (CS) relay operated, closes
a circuit from the same ground on cam I, through cam R, -
to battery through the outer winding of the (L) relay,
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which operates and advances the switch to

position 14, With the switch in position 14,

the repeating coil and battery are disoonnected

and the T and R leads are connected directly to
the T and R brushes of the selector through

cams P and § respectively, As the switch

enters position 13 1/2, the (L) relay logks in a
cirouit from ground over lead § of the selected
trunk, through cem E, to battery thr the

make contact and inner winding of the (L) relay,
and in position 13 3/4 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 trumk,
cam E, make contact of the (L) relay, cam V. 2 mf con-
denser, cam W, the S brush and terminal at the line
finder bank, to ground through the winding of the
(cO) relay in the line cireuit for number checking.

DISCONNECTION - REGULAR CALLS - When the receiver

&t the calling station 1& replaced on the switchhook,
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 closes a circuit from ground on the N
comnuutator brush and segment, through its make con~
tact, contact of cam D, to battery through the R mag-
ret, advancing the switch to position 16. On in-
dividual lines the (SL) relay releases when the

‘awitch. leaves position 15 and edvarces the switch to

positicn 17, the A cam advencing it to position 18,

MESSAGE REGIS TERING - On message register district
cirouits, with the ewitch in position 16, a circuit 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 (MR) oper-
ating the message register. During the message
registering period, another line finder aselector
hunting over the line terminals in the same Rroup

will not stop its brush on the multiple terminals

of this line at this time on acocaunt of ite

(H) relay being shunted by the § 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)



3,319

=2 0= BT-502733, Issue )

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 in-
terrupter is closed through cam X, make contact of
the (L) relay, outer contacts of cam'J, to battery
through 'the imner winding of the (D) relay, which
bperates. The (D) reley operated, advances the
switch ta position 17 in a circuit from battery
through the R magnet, cam B, make contact of the
(L) relay, oam ¥, make contact of the (D) relay,
to ground on cam I. 1In position 17 the A cam
advances the switch to 18,

RESTORING LINE FINDER TO NORMAL - As the switch
advances Irom position 18 to 18, the circuits through
the (D), (SL), (CH) and (L) relays are opened, re-
leasing the relays and disconnecting battery for
operating the message register from lead H. The re-
lease of the (SL) relay disconnects battery from lead
S, releasing 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
e oirouit operating the (DS) relay. This oirocuit is
traced from ground on the M commutetor, brush and
segment, through the 350 ohm winding of the (DS) relayy

_inner contacts of cam N, break contact of the (D) relay,

3.520

to battery on the break contacts of the (DS) relay.
The (DS) relay operated, (a) locks through its make
ocontact and. 350 ohm winding to the same battery (bz,
closes a circuit through the outer winding of the (F)
relay, thus insuring the relay to hold until both the
line finder selector and the district selector have
returned to normal, and (c¢) operates the line finder
DOWN maghei, from ground on its aramture, restoring
the line finder selector to normal. When the line
finder seclector returns to normal, ground is dis-
connected from the M commutator segment, releasing the
(E), (DS) end (MB) relays.

RESTORING THE DISTRICT 70 NORMAL - With the distrioct

n position 18, a circuit is closed Trom ground
on the I commutator, brush and segment, make contact
of the (F) relay, cam D to battery through the district .
DOWN magnet, which operates and restores the district
solector to normal, As the distriet selector returns
to normal, a 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 DOWN magnet is opened and in position 18 1/4
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the circuit through the outer winding of the
(P) relay is opened, releasing the relay and
restoring the eircuit to normal. -

3.321 DELAYED DISCONNECT - Should the calling subscriber
Tall to replace the receiver on the switchhook, after
the called subsoriber has discomnected, the release
of the (C§) relay, due to the incoming trumk
functioning, operates the selector time alarm circuit
from ground through cam I, thereby notifying the
switchman of the existing conditions.

3.822 DISCONKECTION TALKING TO OPERATOR - When the plug

of the anewering cord is In the trunk jaok at the
incoming 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 the trumk

Jack before the receiver at the celling station is
replaced on the switchhook, the line relay in the
trunk oircuit will operate, thereby holding the ground
on the sleeve terminal of the trunk. When the receiver
at the calling station is replaced en the switchhook,
and the plug of the answering cord ies removed from the
trunk jack at the incoming end, the (DC) relay releasee
and ground is disconnected from the sleeve of the trunk,
releasing the (L) relay, thus advancing the switeh to
poaition 15, As the switch advances from position
14<1/4, the locking cirouit through the inner winding
of the (D) relay is opened at cam J, releasing the
relay. 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
16 from ground on the N commutator brush and segment.
In position 18, ground on the armature of the (SL)
relay through cam D advances ths switch to position 17,
the A cam advancing it to position 18, In position 16,
the (CH) relay being normel, battery is not connected
"ever lead H to operate the message register in the
1line circuit as the call is not chargeable. From this
point on, the line finder and district selectors are
rea;orod to normal as described in paragraphs 3.319 and
3.320,

3.523 DISCONNECTION OR ABANDONED CALLS

5.3231 DISCONNECTION BEFORE LINE FIXDER SELECTOR
FINDS LINE ~ Should the calling subscriber
Treplace the receiver on the switchhok before
e hunting selector finds the line, the (L)




«22« BT-502733, Issue 1

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 oircuit and start circuits operate
and in turn operate the (LF) relay which

. starts the selector hunting. The selector

3.3232

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
combination 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, stopping

the selector. The § commtator segment is
opened with the selector brushes resting

on the "H" oombination terminal to prevent
the distriocg switch from advancing 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 cammutator brush and segment, through

its 1,000 ohm winding. The (DS) relay operates
the DOWN magnet, restoring the selector to
normal,

POSITIONS 2 TO 6 =~ If the receiver at the
calling station 1z replaced on the switchhook
while the district ewitoh is in position 2 to
6, the dialing circuit is opened at the calling
station, causing the sender circuit to function
and oonnect a direot ground, to the (SC) lead,
causing the (D) relsy to release dn 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 resistance. The (D)
relay released, operates the (DS) relay, which
restores the line finder selector to normal

as described in paragraph 3.319., The (D)
relay released, also opens the circuit through
the (SL) relay which releases. The (SL) relay
released, disconnects bdattery from lead S,
releasing the (CO) relay in the line circuit.
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and advances the district switch to
poeition 6 from grownd on the armature

and mke contact, through the lower con-~
taot of omm D, With the distriet switch

in position 6, a circuit is closed froam
zame ground through cam D to battery
through the DOWN magnet, operating the dis-
trict DOWR magnet restoring the selector to
normal. When the selector reaches normal,
ground on the Y comrutator brush and segment,
advances the switch to normal.

3.328585 POSITIONS 7 to 10 = Should the reseiver be
replaced on the switchhook while the distriot
switch is in any of these positions, the line
finder circuit is restored to normal as
described in parsgraph 3.318. Trumk hunting and
gselection beycnd will take place in the same
manner and the advance of the sendsr circuit
advances the switch to position 10. 1In
position 10, the release of the (D) relay
operates the (F) relay which closes a circuit
from ground on the N commutator hrush and
segment, advancing the switch teo position 16,
As the switch leaves pozition 15, the (SL)
relay releases. The (5L) relay released ad-
vances the switch to position 1T, the A cam
advancing it to position 13. From this point
on the district switeh 1z restored to normal
as desoribed in paragraph 3.320.

$.524 TESTING LINE PINDER SELECTORS - When the 184 plug
(shown on the line finder circuit) is inasrted in the
test jack of the line finder under test, the ST end
S§T=1 lesds are connected tcgother. The 1,000 ohm
winding of the (LF) relay ie discomnnected from the
break contact of the (MB) relay and connected to lead

Z through the strapped ring and sleeve of ‘the test plug.
From this point on the line finder functions as
described for a regular call,

3.525 TELL TALE - LINE FINDER SELECT0R W1TH BRUSHES XORMAL -
Should The seleotor travel to the tell tale position
while hunting, dus to the multiple brush not being
tripped, the (F) relay remains operated through its
outer winding. Ground on the X commutetor brush and
segment is thereby connected to the lead "To tell tale
eirouit”, giving a visual signal to the ettendant. As
the N commutator segment is open at the tell tale, the
distriot is prevented fram advancing from its normal
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position. The seleotor in this case is
restored to normal, manually by the attendant.

TELL TALE - LINE FINDER SELECTOR - WITH BRUSHES
TRIFFED -~ Should the selector travel to the tell
Tale position while hunting, with the multipls
brush tripped, a circuit is closed from battery
through the (0) relay in the trip circuit,

terminal of the H combination 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, releasee 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 oconnects 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.

TELL TALE DISTRICT SELECTOR - Should the selector
Travel to the tell tale position during brush .
selection, it will stop in position 8 since the sender
does not furnish the 500 ohm ground over the SC lead
to operate the (CH) relay. If the district selector
goes to tell tale during group selestion, the district
will etick in position 9, since the sender does furnish
the 500 ohm ground to operate the (CH) relay under this
condition, In either position, the district will de
held with its sender, ‘

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 switeh to position 9. In
position 9, a circuit is closed from ground on the 2
comnutator, brush and segment, through cam K to dattery
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 1,200 ohm winding of the
(L) relay, operating the (L) relay. The (L) relay
operated, locks through its 1,200 ohm winding and make
contact to the same ground, through ocam L, advancing the
ewitch to position 14, from ground on cam M, As the
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switch advances from position 13, the (L) relsy
releases and in position 14 it advances the

ewitch to position 15. The release of the (L)
relay alsc relesses the (CI) relay, disconnecting
the sender from the district circuit. With the
switch in position 15, a circuit is clcsed from
the miscellanecus tone circuit over lead C to 2 mf
condenser, cam G, winding of the repeating coil,

2 mf condenser, cam V, cam J, make contact of the
(D) relay to ground on cam I. A tone is therefore
induced in the other winding of the repeating
coil, thus causing an "all trunks busy tone to be
sent back to the calling subsoriber. When the
receiver at tha calling station is repdeced on the
switchhook, the {DC) relay rsleases, opening the
locking circuit through the (D) relay, which releases,
From this point on, the ewitch is advanced to
position 1 as described in paragraph 3.320.

3.329 “O" COMUTATOR - The function of the "O" conmutator
segment is to maintain an idle condition on the multiple
overflow terminal so that more than one selector may
stop on overflow at one time; otherwise the first
selector reaching overflow will make the sleeve multiple
terninals busy, thus causing the succeeding selectors
to ocontinue upward into the next group of trunks. The
0 commutator segment is opened, at overflow but the
S bar is continuous. Both the 0 and S commutator brus-a,
are permanently strapped together and are 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 C
commutator bar only, this sarrangement maintains a non-
busy condition on the sleeve terminals. When necessary
to combine two or more groups of trunks, the multiple

' 8leeve overflow terminals between the combined groups
are made permanently busy by being connected to ground,
As the S cormutator ber is closed at overflow, the (L)
relay is held operated, at this time, and the selector
therefore hunts past the “mke busy" terminals into the
next group, !

4. TOE ALARM CIRCUIT

4.1 DEVELOPMENT
4.11 PURPOSE OF CIRCUIT

4.112) This eircuit is used to provide a timing feature
on signals to the attendant, when an originating
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call is not connected to e lins
finder in a apecified time period.

4.12 WORKING LIMITS
4.121 ©None.
OPERA TION_

4,21 PRINCIPAL FUNCTIONS ~ The principal functions of
Thls circull are:

4,211 To provide a time interval of 35 seconds hefore
a signal is given on calls where a line finder
fails to find the calling line.

4,212 To return teo normal.

4.213 To advance to the next normal terminal when the
key is operated.

4,22 CONNEC YING CIRCUITS - This ocircuit will functien
with:

4,221  Any standard trip circuit,

4.3 DETAILED DIESGRIPTION

4.31 LINE FINDER TIME ALARK - If a line finder does not

TInd the subseribers’ line within 36 seconds after the
recsiver at the calling station is removed from the
switchhook, an alarm is given in the following menner:
When the receiver at the calling station is removed

from the switchhook, the (L) and (BA) or (BA-1) relays

in the line and trip cirocuits operate and connect

battery through winding of the (B) (frame) relay, brueh
and terminal 1 of the START aro of the time alarm
selector, break contact of the A frame relay, to the
interrupter contact. When the interrupter contact closes,
the (B) relay operates. The (A) (frams) relay does not
opoerate, however, on account of its winding being short-
circuited by ground on the interrupter. When the interrupter
contact opens, the short-cirscuit is removed from the
winding of the (A) relay, which now operates in series with -
the winding ard make contaot 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 STP magnet, over a circuit from ground on the
make contact of the interrupter, make contact of the (A)
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relay, terminal 1 and brush of the STEP arc of the
selector, to battery through the winding of the (STP)
magnet. When the interrupter contact opens, the STP
magnet releases and steps its brushes one step on its
back stroke, The seleotor brushes advance one step
for each make and break of the interrupter contact,
which ie of an interval of 7 seconds, until the
£ifth terminal of the selector is reached when the
circuit through the interrupter is opened, When the
£ifth tsrminal of the seleotor is reached, the BA-l
lamp in the trip circuit lights from bettery on the
armature of the (A) (frame) rslay, terminal 6 and
brush of the LAMP arc of the selector threough the
make contact of the (BA) or (BA-l) relay, BA-l lamp,
to ground through the winding of the (B) (aisle) relay
in the time alam circuit, which oporates. The (B)
relay opersted, opsrates the (A) (Aisle) relay., 'The
(1) relay operated, lights the aisle pilot and main or
monitoring board lammps through their respecotive auxiliary
alarn cirouits. When the source of trouble is removed
and the (BA) relay, in the trip circuit has released,
the cirouites are opened, in turn releasing beth 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) (frams) relay also
' ¢closes a cireuit from ground on its armature, through
terminal 6 and the bridging brush of the RETURN arc of
the selector to dattery through the break contact aand
winding of the STP magnet, which operates and steps
the selector brushes to terminal 6, in whioch position
it aweits the next simultaneous closurs of the 152-D
interrupter and (BA) or (BA=1l) relay.

4.352 RESTORING TO NORMAL - Should the (BA) or (BA-l)
relay releasé 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. The operation of the b
(NL) key steps the selector drushes to the next normal o
position by way of the STRP bridging brush and 5, 10, 15,
‘or 20 terminal, as the case may be. If the selector
hae been at normal position 6, 11, or 168, when the (BA)
relay operated, the operation would have been the same
as descrided for position 1,

6. WIRING OF GROUP DISTRIBUTOR BANK FOR PANEL LINE FINDER

6.1 DEVELOPMERT
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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 circuit to the start circuit
without giving any trip circuit a permanent preference
over the other trip circuits.

5.12 WORKING LIMITS - None

OPERATION

5.21 PRINCIPAL FUNCTIONS - The principal function of this
elrcult 1s°

6.211 To distribute calls uniformly to the start circuits,

6.22 CONNECTING CIRCUITS

5,221 Hone,

DETAILED DESCRIPTIOR

6.31 WIRING OF GROUP DISTRIBUTOR BANK - The wiring of

The group distributor arc of the regular "g" distrivuting
selector bank, shown on the regular starting circuit,
and of the emergency G distributor selector bank, is
shom in detail in the circuit asscciated with the
series circuit through the emergency jack and the com-
tacts of the (TR) and (TR-1) relays for the 15 groups
of a panel line finder frame. For & ocomplete frame

of 300 lines, the wiring of the terminels for both arcs.
of each (G) distribtutor selector is shown. As a trip
circuit is divided into two wnits, (A) and (B), calls
originating in-the first 10 1ines of a group of 20

' lines are connected through trip wnit (A) and a terminal
and brush of the (G) arc normally having access to the
line finders in subegroup (A). ¢calls originating in
the last 10 linds of a group are connected through trip
unit (B) and a corresponding terminal and brush of the
other arc normally having access to the line finders

in sub-group (B). 'This arrangement permits the dis-
triduting of the 15 trip circuit (A) and (B) units to
sub-groups (A) and (B), respectively, in the atarting
circuit, so as to give each group an equal preference,
thus preventing any one group from having a permanent
preference over the other groups. This is accomplished
by the (G) selector being advanced one step to the next
group after each call, The series circuit 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
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within the group having the preference at that
time. Should twc or more calls start in two

or more 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. '

5,32 LOCEING CIRCUIT THROUGH (TR) RELAYS = The (TR)
Felay in any group looks Irom ground through its
600 ohm winding and make contact, jeack 10, terminal
and brush of the associated arc of the (G) sslector,
to battery in the starting circuit through jack 16.
The (TR-1l) relay locks through its 800 ohm winding
and make contact, Jack 12, corresponding terminal
and brush of the associated (G) arc, to the starting
oircuit through jack 18, Jacks 10 and 12 of each
group circuit are wired to the selector arc terminals
and jacks 9 and 11 loop to the next group cirouit, so
that though the selector may be giving preference to
one group, this group being idle, and a call orig-
inates in scme other group, & cirouit is closed back
through the intervening and break contacts of
the intervening relays of each group until the ter-
rinal 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 loocking
circuit for the (TR) relay will be as followa: Through
the 600 ohm winding and make contact of the (IR) 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 prefersnce 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)
relay in the former group would release the (TR) relay
in the latter oireuit, but remain locked itself. The
magnet of the (G) selector is operated by ground in the
start circuit and the brushes advance one step on the
release of the selector armature when the start circuit
releases after each call,
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8. ARRANGEMENT OF SELECTOR START CIRCUIT

6.1 DEVELOPMENT

6.11 PURPOSE OF CIRCUIT = The purpose of this cirouit
is tc show more in detail the method used to distribute
calls to the line finder selectors in sub-groups A and
B respectively.

6,12 WORKING LIVITS - None,

6.2 OPERATION

6.21 PRINCIPAL FUNCTIONS - The principal function of this
eiroult is fo distribute calls uniformly to the line
finder seleotora.

6,211 Returning to normal.

€.22 CONNECTING CIRCUITS - None

6.5 DETAILED DESCRIPTION

6.31 LINE FINDER DISTRIBUTOR -~ The distributing selectors
KL end B are used for distributing calls uniformly te
the line finder selsctors in sub-groups A and B
respesotively,

6.32 LESS THAN 40 SELECTORS FOR 300 LINES - When the number

of 1ine Tinder sslectors for a group does not exceed

40 selsctors for each 300 lines, the starting circuit
shall be equipped with two 200-R distributor selectors.
Figure 1 shows these selectors wired and equipped for

18 line finder selectors for each sub-group. When the

- operation of the (ST-A) relay in the starting cirocuit
connects ground on the start (ST) lead, the (LF) relay
that operates depends upon the terminal on which the
(A-1) bridging brush is resting. Assume the (A-l) brush
is resting on terminal 1 in the regular start circuit of
sub-group A. In this case if the first selsctor is not
busy ths associated (LF) relay operates and starts a line
finder hunting for the calling line, If the first
selector is busy, the associated (MB) rslay will be
operated and the cirouit through the (LP) relay will be
opened. In this case the (IF) relay associated with the
next idle selector will operate. Assuming this to be
the tenth selector, a circuit is then ¢losed from ground

~on the (ST-a) relay through the break contacts of the (GA)

~and (C) relays, the (A-l) bridging brush and terminal 1
of the (A-1) are of the distributor selector, the ST
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lead, make contact of the first (MB) relay, the

series make contact of the succeeding operated (MB)
relays, break contact of the tenth (MB) relay, to
battery through the inner winding of the (LF) relay
which operates. The operation of the (GA) relay,
operates the (STP-A) magnet from ground on the

armature of the (ST-A) relay, through terminal 1

and the (A-3) brush, to battery through the winding

of the mgnet, so that when the (GA) relay releases

on the completion of a oall, the (STP-A) mmgnet 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 tsrminals to

_the first terminal from ground on the strapped spare

torminals 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 the strap

from terminal 22 to terminal 1 on the (A-l) arc.

MORE THAN 40 SELEC TORS FOR 300 LINES - When the number

of 1ine finder selectors for & group exceeds 40 selectors
@or each 300 lines, the starting circuit ehall be
equipped with two 200-P distributor selectors. PFigure 2
shows thess selectors wired and equipped for 26 1line
finder gelectors 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-1) and (B-l)
arcs and the ST leads of the last 11 line finder selectors
of each sub-group are connected in their respective order
to the first 11 terminals of the (A-4) and (B-4) arcs, 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 last three arce, so that only three
brushes of a selector will be making contact with terminals
at the same times, the other three brushes being open at
that time. On a regular call in sub-group A, the cirocuit
functionz, as described for Figure 1, until the first
three brushss of the A distributor selector advance from
ternminals 22, At this time the first three brushes are
open and the last three brushes are now resting on the
first terminal of the (A=~4),(A-5) and (A-6) arcs. The
next call in this subegroup will then start 16 selector,
if idle, hunting for the calling line. Assume the last
three brushes are resting on terminal 11 of the associated
arcs and the 26 line finder selector is idle, The opsration
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of the (ST=A) relay in the starting circuit closes

a circuit from ground on its armature, break contaots

of the (GA) end (C) relays, (A-4) brush and terminal

11, over the ST lead, through the break contact of

the (MBO relay of the last or 26 line finder selector

in the sub-group, to the sssooiated (LF) relay. The
operation of the (GA) relay operates the (STP=A)

magnet through the (A=6) brush and terminal 11, The
release of the (ST~A) relay releages the (STP~-A)

magnet, advancing the brushes to the next or terminal 12,
Ground on spare terminals 12 to 22 through the (A-5)
brush advances the brushes of the selector until the
firet three brushes are resting om the first terainal

of the (A~1), (A=2), and (A-~3) arces, While the

seleotor is sdvancing over the spare terminale a oall

at this time will be routed to the firat selector through
the (A~4) brush and strappsd jpere terminals by.the

strap to terminal 1 of the (&<}) arc. The nmumber of line
finder selectors for a sub-group may thus be arranged by
ochanging the necessary strapping on the seleotor arcs,
The operation for the emergency selector for sudb-group
"A", and the regular and emergency selectors for sudb-
_group "B® ere similar, _
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RRADJUST VALUES ARE FOR o L
MAINTEEANCE PURPOSES ONLY August 3, 1928.
SEE SPECIFICATION X=70087 POR EIFLANATION OF PORM
APPARATUS SPEC.NO. APPARATUS SPEC, $0. APPARATUS SPEC,NO0,
Interrupter 149 & 162 Types  X-70018 200-R Belactor X-T1215 :
Cammutators 1,2 & 5 Types X-70013 200-P Selector X~T1214
200-B Seleotor X-71202 Trip Magnets 1-A or 1-B X~70109
200-E Selector X=7T1204 swoo Switeh B1565 X=-70126
REIAYS MECHANICAL REQ. T CURRENT FLOW REQ, CIRCUIT PREPARATION TRST . SEB
PEC. SERTCH CONT, ARM, TEST TEST AFTER TEST READJ. S.S. TEST CLIP DATA SE? TES? REMARKE
CODE DESIG NOMEER JUMBER PRESS.TRVL WDG., POR SOAK AMPS. AMPS, POS. BLOCE CONN.BATT. CONN.GED PREP NOTB
178-AK (D) X-70069 ¢  Spl. P ) 047 014 . 1-B(E) @6 1/2 A
P/s R ,064  .067 seo test G 1/3 A
note
206-L, (CS) X-70055 3 0 (=.046 .003 (cagm ss2-% ss4-Y  B@ 1/t
0 x.024 .006 (CH)NO  sS2-W ss¢-v  B/G 1/4 B -
0 ~.024 .004 (CH)NG  ss2-w ss4-v B/G 1/4 c
0 -.024 ,0052° (cH)NO  ss2-W ss4é-¥ B/G V4 D
R ,045. oc (CE)RC  ss2-w ss4-¥ B/G 1/a
R .08 oOC {CH)NO SS2-W ss4-y B/G 1/4
/50
B (0C) X-70056 1 o E° = erv.oo7s $51-Q 2-B(F) B/G 1 E
0 & =z 01 551=Q 2-B(F) B/G 1 F
R % .0037 ,006 ./3© $81-Q 2-8(F) B»0O 1 G
B9 (B) - x-70056 1 o .065  ,061 (A)Fo  2wdg(B) Bat,
R 016 016 (a)wo 2Wdg() Bat,
E106 (sA) X-70037 &/7 20 .020 0 .036  ,030 RU(SA) G 6
Bl06 (SB) X-70037 &/7 20 .020 0 .036  ,030 : RO(SB) G &
E3S9 (D) X-70037 14/1 20 .035 0 1,040  ,013 RL(D) RU(D) B/G 5§ :
B428 (c) x-70087. 7/3 20 .020 ) 019 ,016 5 I
0 040 ,032 RU(C) 6 65 J
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RRADJUST VALUES ARE FOR

MAINTENANCE FURPOSES ONLY August S, 1923
RELAYS MECEANICAL REQ, DIRECT CURRENT FLOR REQ, CIRCUIT PREPARATION TEST
SPRC. SFETCH CONT, ARM, TBST TEST AFTER TEST READJ. 8.S, TEST CLIP DATA SET TEST povinre
CODE DESIG. NUMBER BUMEER FRBSS TRVL WDG, FOR SOAK AMPS, AMPS, POS, BIOCK CONN,BAT, CONN.GRD. FREP NOTE
g4t (A) =x-70037 3/1 20 .020 0 018 ,012 RL(A)  RU(A) %G & K
B461 (B) X-70037 3/1 20 ,020 0 013 012 RL(B}  RU(B) B/6
BS33 (L) X-70037 &/8 20 .020 P O 0178 017 RU(L) ¢ V1 L
P ¥O Ol14 012 RU(L) [ |
s 0 L0485 043 LL(L) ¢ 18 1L
E655 (A) X-70037 1 20 ,015 0 013,009 : RU(A) ¢
vE668 (I) X-70037 1 20 ,015 0 013  ,009 (cH)NO RU(I) ¢ 1 ¥
/B568 (C-1) X-70037 11/3 20 .020 ] .020 ,015 5 I
() 040 051 RO(c<1) @ 6 J
~B632 (TR) X~70037 8/7 20 .020 § O 048 045 Ww(m) LL(TR) BE 9 L
P E 034 ,032 RL({TR) Bat, 9 L
,B6%2 (TR~-l) X-70037 &/7 20 .020 S O 048 ,046 LU(TR-1) LL(TR-1) B/G 9 L
‘2637 (CA) X~70037  8/7 Spl. .020 P O 037 ,025 RU(CA) ¢ 6 N
P NO 014 015 RU(CA) @ 6
s H 040 ,037 LL(CA) ¢ &
E8ST © (CB) X-70037 8/ Spl. .020 P O .037 026 RU(CB ¢ 5 N
P WO 014 015 rulcB ¢ 6
S H .040 037 .LL(CB G 5
E638 ° (STB) X~-70037 22/10 20 .030 0 026 025 5 1L
0 .042 039 (G)Se1.50 Ru(s8) @ 6 Lo



RELATS

CODE

DESIG.

%686 (SL)  X-70037

B725

E748

E750

E868
2895
£6896
2897

B899

E901

Al A
L GOl e

E916

o
\

(XP) X-70037
(LF) ' X-70037
(MB) ¢ X~70037
(B)~ X=70037
(B8) Xx-70037
(B) X-70037
(A)' " .x-T0037
)
(STA) X~70037
(L)  x-70037
\-¢
(P)"° X=-70087

10/3
11

11/3

8

23/10
10/14
9/11
10/11
22/17

3/1

MECEANICAL REQ.

SPEC. SKBICH CONT, ARM, TBST TEST AFTER TEST READJ. 8.S.
SUMEER SUMBER PRESS TRYL WDG. FOR

20
20

Spl.

Spl.

20

20

20
20

20

20

«020
016

«020

020

Moy Yo

READJUST VALUBS ARE POR
MATNTENANCE PURPOSES ONLY

CIRCUIT REQUIRENEANTS

DIRECT CURRENT FLOW REQ,

0

0
0

=
mo ©

©O O O mOoOo

0 WOoOWwO OO0 O

SQAK

Am. MJ ms.

040

020
«270

«027
015
.018
«040
.013
2042
«040
040
.060
+040

.028
044

+019
.0049
019
«0048

V15

.018
243

025
.016
«017
,028
»014
040
024
,016
047
»013

.026

041

»018
«0052

041 .089
»042 040

CIRCUIT PREPARATION

\
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TEST CLIP DATA

BLOCK CONN,.BAT. CONE.GRD.

(CH)NG RL(SL)

(G)Sel 1 (s]

(H)O
(E)o
(8)o

(p)No

(@)sel.xO

(co)o
(co)o
(co)o
(co)o

RU(SL)

RU(EF)
RU(LP)
RU(LF)
RU(LF)
RU(MB)
RU(UB)
LL(MB)
RU(E)

RU(B)

RU(B)

RU(A)

RU(STA)

RU(L)
ROU(L)
RO(L)
RU(L)

RU(F)
LL(F)

/11 L/m

o]
N
=t

[
eA
mmHx O M
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ERADSUST VALUBS ARE FOR

MAINTENANCE PURPOSES ONLY Augusts, 1923
RELAYS MECHANICAL REQ. DIRECT CURREST FLOW REQ. CIRCUIT PREPARATION TEST SER
SPEC, SKBICH COAT, ARM, TBST TEST AFTER TEST READJ. 8.S8. TEST CLIP DATA

SET TEST pmwanme
' CODE DESIG. NUMBER NUMBER PRESS TRVL WDO. POR SQAK AMPS, AMPS. POS, BLOCK CONN,BAT, CQN.GRD. PEEP NOTE ™

£996 (DS). X-70037 12/8° 20 ,035 P O 042,040 RO(DS) & 1/16
s o0 J15 .086 /16 I
_ g 0 160 ,119 LL(ps) & 116 T
E1027 (CI) ZX-70087 6/11 20 .20 P O 061 040 RU(CI) G - 16
_ s © ,051 .04l LL(CT) ¢ 17
21148 (BA)' X-70037 &/11 20 .020 P O D40 022 (K)o RU(BA) G 18
E1148 (BA-1) X-70057 8&/11 20 .020 P © 040 022 (x-1)o RU(BA-1) G 18
21149 (0)” x-70057. -2 spl. 015 P O .016  ,015 9/18 1
P X0 - +0095 .010 /19 I
P O 034 032 RU(0) ¢ 919 U
P ¥O 020 .021 RU(0) e 919 v
; s B®H .0285 ,027 LL(0) ¢ o/19
EN49 (0-1) X-70087 2 Spl...006 P O .016 .015 919 1
P X0 +0095 (010 919 I
P o0 034 ,032 ROG(O=l) @ 919 U
P Ko 020 ,021 RU(o-1) €@ 9/19 U©
/ § H +0285 ,027 LL{o-1) G 9/19
E1187 (CO) X-70037 2 20 ,015P/s O 017 011 Lu(co) Bat, 13 R
' P/s WO 007 ,0074 Lu(co) Bat. 18 R
P O 078 .074 RL(CO) Bat. 13 R
P NO 039 ,041 RL(CO) Bat., 18 R
/S o 017 = LU(co) Bat. 13 8
pP/s Eo 0086 , - Lu(co) Bat. 13 s
P O 0718 - RL(CO) - Bat. 13 s
P KO 037 - RL(CO) Bat, 13 S
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RRADJUST VALUBS ARE FOR

MAINTEBANCE PURPOSES ONLY August 3, 1923
RELAYS MECEANICAL REQ. DIRECT CUERRENT FLOW REQ, CIRCUIT PREPARATION TRST
SPEC, SKETCH COST, ARM, TEST TEST APTER TBST READJ, 8.S. TEST CLIP DATA  SET TEST pouicec
.CODE DESIG. BUMEER JUMEER PRESS TRVL WDG. POR SGAK AMPS, AMPS, POS. BLOCK CONB,BAT, CONE,.GRD. PREP NOTE
213521 (CH) X-70037 11 20 ,015 P © .027 ,026 (cs)o RU(CCE) G 8
P R .0028 ,003 (cs)o RU(CCE) G 8
P/s H 018 017 (cs)o LL(CH) G 8
1-"’:‘.
1326 (B) /Xx-70037 3 20 spl. 0 0095 ,009 /20 I/L
¥o 0064 ,0068 V20 1/L
0 114 ,108 RL(H) Bat, 1/20 L/v
| NO 077 .082 RL(H) Bat, 1/20
51626 (KA)  X-70057 1 20 016 o .20 ,010 RU(KA) © w
/7
B600O (GA) X-70057 9/14 20 ,086 0 019 ,018 RU(GA) G 621 L
26000 (@B)  X-70087 9/1¢ 20 085 0 .019 .018 RU(GB) G 5/22 L
F10 (K) ' X-70104 14/3 | - 2-%0) G 5/23
70 (K-1) X-7010¢ 14/3 2-7(0-1) G 5/28
J2E — P Jc:t&,\, Neov 29- 29 Fdle 322-320 -
- (m) ' _ ; o] +037 2-T(sB) G
Mess. NO . .032 2-7(sB) @
Reg. |
5.8 (MR) ) 330 | ?.gg 5-7(L) Bat,
Mess. . HO «270 L s-7(L) Bat,
Reg.
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MAINTENABCE PURFOSES OFNLY August 3. 1923
RELAYS MECEANICAL RBQ, DIRECT CURKENT FLOW REQ, CIRCUIT PREPARATION TEST SEB
SPEC. SKEICH CONT. ARM. TBST TEST APTER TEST RRADJ. S.S. TEST CLIP DATA

SET TEST peanks

CODE DRSIG. PFUMEER BUMBER PRESS TRVL WDG., FOR SQAK AMPS. AMPS. POS., BLOCK CONN.BAT, CONE.GRD. PREP NOTB

TEST NOTES:~

1, - Before making any tests or readjustments on the diatriot circuit, insulate SSZ-B and
make the circuit busy by inserting an (MB) plug in the (MB) ;jtck.

27 = The normally closed contacts shall have minimum 15 grams contact pressure.

S. = Requirements for release with windings connected parallel differentially. Two test
sets are required to obtain this condition. One set between 1-B (E) and ground
for primary winding and the other between SSS=U and ground for secondary winding.
With specified current flowing through primery winding, relay should release
when current of same strength is passsed through secondary winding.

4. - A negative )-) sign preceeding a current value msans that this current shall flow

~ in the direction opposite to the direction of the operating current., The '
difference between the readjust and test soak requirements has no electrical
effect on the relay and is only specified to prevent the "Automatic District
Test Circuit” to test all types of (CS) relays in the office with the same
_ requirements.

6. = Before making eny tests or readjustments on the start circuit, remove the start
circuit from servics and replace by the emergency start oircuit

6. = Block (STP) seleotor in position 2.

7. - Relay shall be equipped with removal stop pin (piece pu't 163914 ).

8. - Insulate SSl-R.

9, - Befors making any tests or readjustments on the (0), (0-1) , W(K), (K1), (TR) or
(1B-1) relays, remove the trip circuit from service and replace by the emer-
genoy trip cirocuit.

10, = Strap 1-T and 2-T spring torlhnlo.

11, = Block the line finder UP -gnet non-operated.,

12. - Remove the (MB) plug from the (MB) jack. Insert the "Test" plug in the "Test"™ jack
and gtrap 1-T and 2-~T spring terminmals.

13. - Speoial requirements to meet testing conditionms.

14. ~ Block {(S7P) selector operated.
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TEST BOTBS: - (Continued)

. 15, - Blook line finder "DOWR"™ magnet non-operated.

16. - Insulate 4-B(E).

17. - Insulate SS2-38,.

18. - Make all tests and readjustments during periods of light traffic loads.

19, - (a) Special requirements due to cirouit conditions and to insure fast operation.
(b} There zhall be a perceptible follow of the #2 spring when the relay operates,
but it will not be necessary to have a visidble stud gap.

(c) No definite contact pressure specified.

20. = The 1-T spring shall have at least 30 grams tension against the spoolhead. No
definite tensions specified for the other springs. The armature need not
touch the core when in the operated position. :

21. - Block the (A) selector in position 20.

22. - Block the (B) selector in position 20,

23, - After operating en .047 amp., relay must remain operated when the circuit is broken
for a minimum period of 0.1 second and release on open circuit within a time
interval of 0.35 seconds.

REMARKS: ~
A. - Requirements to insure slow releases.
B. - Meximum external circuit loop SO00 ohms.
C. = Minimum external circuit loop 3000 chms - maxisum external circuit loop 4400 ohms.
D. = Minimun external circuit loop 4400 chms - maximum external circuit loop 5600 ohms.

E. - Maximum external circuit loop 750 ohms.
F, - Maximuh external circuit loop 900 ohms.
G. - Minimm line lesk 10,000 ohms.



C E _
CIRCUIT REQUIREMENTS (  Peges) Page 40
| BT-
RRADJUST VALUES ARE POR Issmo) T S0e158
MAINTENANCE PURFOSES ONLY August S, 1628
RELAYS MECHANICAL REQ. DIRECT CURKENT FLOW REQ. CIRCUIT PREPARATTON TRST SEE
SPEC. SKETCH CONT. ARM, TEST TEST APTER TEST READJ. 8.S. TEST CLIP DATA  SET TEST

CODE DESIG. NUMBER NUMBER PRESS TRVL WDG. FOR SOAK AMPS, AMPS, POS, BLOCK - CONN,BAT, CONN.GRD. PREP NOTB ,

REMARKS: - (Continued)
| H._,:-:- Insulate 2-B(STA).

~I. = Requirements for relay winding alone. '

_Jo = Requirements for circuit combination of (C) and (C-1) relays

(E/ - Insulate contacts of 152-D interrupter.

( Ls = Requirements to insure fast operation.

(¥W. - Strap 1-B and 2-B spring terminals.

(N, - Ho definite contact pressure specified. :

‘0. = Requirements for circuit combination of (STB) relay and 18-BH resistance.
‘P, = Requirements for circuit combination of (KF) relay and (G) selector.

8. - Requirements for circuit ocombination of (STA) relay and 18-BH resistance.
"R, = Requirements with relay cover off.

(S. = Requirements with relay cover on. '

/T. = Requirements for circuit sombination of (DS) and (E) relays. Strap S-T and 4-T spring

terminals,
‘U. = Requirements for circuit comdination of (0) relay and (0) resistance.
(Ve = Requirements for cirouit combination of (H) relay and 18-T resistance, Strap 1-T
‘ and 2-T spring terminals.
W. = Operate alarm release key.
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