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• METHOD OF OPERATION

A( like finder and district selector circuit

Including Line Circuit, Trip Circuit, Starting Circuit, Time Alarm Circuit -

For Flat or Individual Message Rate Lines - Pull Mechanical Power Driven

. System,

~o
.

GENERAL. DESCRIPTION

1, This conmon panel line finder and district selector circuit is used

for passing calls originated by a dial subscriber on a flat or indivi-

dual message rote line. It consists of six functionally connected cir-

cuits, as followst-

j

l
#

1.1 The LINE oircuit consists of a line relay (L), cut-off relay

(CO), and a message register, one line circuit for each subscriber’s

line. When the reoelver at a calling station is removed from the

switchhook, battery is connected to the hunting (H) lead of the

calling line and the associated apparatus functions and starts a

line finder selector hunting for the battery on the hunting lead# •

When the calling line is found, battery and ground from the line

circuit is disconnected from the tip and ring of the line, which

awaits the closure of talking battery from the associated district

circuit. The associated trip circuit is also released, thus per-

mitting another call to 6tart in that half of the group.

1.2 A TRIP circuit is provided for each bank group of 20 lines,

thus making 16 trip circuits on a panel line finder frame of 300

lines. Each trip circuit is divided into two units, trip unit A,

having access to the first 10 lines in a bank, and trip unit 3,

having access to the last 10 lines in a bank* The trip circuit

mechanically trips the selector brushes of the particular bank in

which the terminals of its aasooiated lines appear arid connect to

a starting circuit. Each trip circuit is equipped with an emergency

plug and jack, by means of which a defective trip oircuit can be im-

mediately replaced by an emergency circuit.

1.3 The STARTING circuit controls the routing of calls to the re-

spective line finder selectors and starts an idle selector hunting

. over the line terminals for the calling line. It also at the 6arae

time releasee a trip relay in the associated trip unit, thus permit-

ting another call to start in any other group. There is one start-

ing circuit for each frame of 300 lines. The circuit consists of

ttyree 200 type distributing selectors, one of which permits the

distributing of this circuit so as to give each line group an equal

preference. The other two distributing selectors distribute the

i
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calls uniformly to the respective line finder selectors.

Each regular starting circuit Is provided with means for test-

ing any line finder circuit and is equipped with an emergency

plug and Jack for immediately replacing the regular circuit

with an emergency circuit at any time.

1.4 The LINE FINDER circuit is arranged to find the calling sub-

scriber's line and connect it with the various switching appara-

tus neoessary to complete a odll, Each line finder circuit is

permanently connected to a district selector circuit end con-

sists of a power driven selector having 15 sets of contact
’ brushes wired in multiple, one set of brushes associated with

each line bank. At the same time the line finder selector

starts upward hunting for the calling line, the associated dis-

trict circuit functions and selects an idle sender. This cir-

cuit also inoludes a MAKE BUSY Jack and a TEST Jack.

1.5 The DISTRICT SELECTOR' circuit, which is the other end of

the line finder selector, 1 b provided with a magnet, driven

selector switch, by means of which an idle sender is selected

and associated with the district until all selections have been

completed, when the sender is discharged. The district circuit

is selector ended and selects and connects to the proper outgo-

ing trunk, under the control of a sender, for the completion of

an originating call. It also supplies talking battery to the

calling station, connects battery for the operation of the mes-

sage register in the line circuit on a charged call, and con-

nects the busy tone to the calling station if required,

1.6 The LINE FINDER TIME ALARM circuit is for the purpose of

giving visual and audible signals to the attendant when an

originating call is not connected to a line finder in a spec-

ified time period.

PANEL LINE FINDER FRAME

A panel line finder frame consists of 15 banks (at times known

as panels) of line terminals, each bank consisting of 20 sets of

multiple line terminals, making a total capacity of 300 lines. The

multiple terminals appear on both sides of the bank and each set

consists of four terminals, namely} tip (T), ring (R), sleeve (S)

and hunting (H), Each frame and bank has a capacity of 60 line

finder selectors, 30 selectors mounted on the front of the frame

and the other 30 selectors mounted on the rear of the frame. This

number of selectors for each 300 lines may be reduced to 40 or 28

selectors. The arrangement of the selectors may be accomplished by

splitting the line multiple banks of a frame in the following manner j
-

7"n
/
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2.1 Eaoh 60 selector bank on a frame la split in the center and ar-
ranged for a cross connecting cable, eo that the first or bottom line
on one side of the split will connect to end appear at the lsst or
top line on the other half of the bank* This practice is used where
60 line finder selectors are required for each 300 lines.

2.2 Each 60 selector bank on a frame ia split into three sections of
20 selectors each, two of these sections to be arranged for cross
connecting to each other, the other seotlon to be cross connected to
a corresponding bank section on another frame. This practice is
used where 40 selectors are required for each 300 lines, thus per-
mitting 900 lines to be accommodated on two frames.

1

2.3 A 56 selector bank split into four sections of 14 seleotors
each, the first and second sections to be arranged for cross con-
necting to each other and the third and fourth seotions arranged for
cross connecting to each other. This practice i3 used where 28 se-
lectors are required for each 300 lines, thus permitting 600 lines
to be accommodated on the one frame.

3« Each group of selectors for each 300 lines Is divided into two sub-
groups, *A" and "B". The "A" sub-group of seleotors is on one side of
the transposition split and the "B" sub-group is on the other side of the
transposition split. By this method, a call originating in a group of 20
lines causes a selector in the "A" or "B rt sub-group to start hunting, the
sub-group depending upon the calling line being in the first or last 10
lines of the group. Should two calls in the same group originate at the
same time, one being in the first 10 lines and the other being in the
last 10 lines, two seleotors will stfart, one seleotor in sub-group "A",
the other in sub-group "BM . Should ell line finders in a sub-group be
busy, a call originating within the corresponding 10 lines will start a
seleotor in the adjacent sub-group.

4. When both sub-groups of selectors for 300 lines are on the same
frame, two TRIP magnets are used, one magnet on the front and the other
magnet on the rear of the frame. When both sub-groups of selectors are
on separate frames, four TRIP magnets shall be used, one on the front
and one on the rear of each frame.

DETAILED DESCRIPTION

ORIGINATING CALL

5. The operation for a call originating in the first 10 lines of a

group is as follows:- When the receiver is removed from the switchhook

! .
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at the ealling station, the L relay in the line circuit operates over
a circuit from battery through the 200 ohm resistance, winding Of the
L relay, break contact of the CO relay, over the ring side of the
line, through the subscriber’s loop, back over the tip side to ground
on the armature of the CO relay. The line L relay operated, connects
battery to the H terminal of the line at the line finder multiple
bank and operates the BA relay through its inner winding. The BA re-
lay operated, operates the (T# relay over a circuit from ground on the
armature of the BA relay, break contact of the K relay, 700 ohra wind-
ing of the TR relay, break contacts of the A, ST-A, and ST-B, relays,
to battery on the armature of the STP-G magnet .

v The TR relay oper-
ated performs the following functions! (a) operates the two TRIP •

magnets from ground on its armature (b) opens the looking series cir-
cuit through the TR relays in the other bank groups, ad hereinafter
described, (c) locks in a circuit from ground through its 600 ohm
winding and make contact, terminal 1 and brush of the G group dis-
tributor seleotor, break contacts of the C, CA, and SB relays, to bat-
tery through the winding of the ST-A relay, which operates. Each TRIP
magnet operates its trip rod, thus tripping the corresponding group
brushes of the associated selectors on its respeotlve side of the
frame. The ST-A relay operated, functions as follows i (aldoses a
circuit from ground on its left inner armature, to battery through the
winding of the STP-G magnet, which operates and remains operated until
the ST-A relay releases, (b) short oircuilts the 500 ohm winding of the
CA relay, preventing it from operating and starting a line finder in
sub-group "B", as described in paragraph 31, while a call is going
through, (c)' operates the K relay over a circuit from battery through
the winding of the K relay, make contact of the TR relay, to ground on
the armature of the ST-A relay, (d) closes a circuit operating the LF
relay in the line finder circuit* This circuit is traced from ground
on the right outer armature and inner make contact of the ST-A relay,
through the break contacts of the GA, and C relays, the A1 bridging
brush and terminal of the A seleotor,- over lead ST, bjroak contact of

the MB relay in the line finder circuit, break springs of the TEST
Jack, to battery through the 1000 ohm winding of the LF relay. The K
relay operated, (a) / locks to ground on the armature of the BA relay
through its make contact and the break contact of the 0 relay (b)

opens the circuit through the 700 ohm winding of the TR relay, thus
preventing another line finder selector from being started by this

oall, (encloses a circuit from ground on its make contact through
the 1500 ohm winding of the 0 relay, but the 0 relay does not operate
at this time on account of insufficient amount of ourrent through the

winding. The LF relay operated, (a) locks to ground on the break
contact rnd~arm?ture of the tirelay, through Its make contact and

both windings in aerles.^ib) closes a olrcult operating the GA^relay
in the starting circuit from ground on the break springs of the Make

* • -
. .

! 1
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Busy iauk. malce contact of the LF relay, .break. contact of the mb relay,

Yead Y t to battery through the break contaet and winding of the QA relay.,

( c ) operates tho UP mognat from ground on the S commutator brush and seg-

ment, causing the line findor selector to travel upward and hunt for the

terminals of the calling line to which battery is connected, as herein-
after described, (d) closes a circuit from the same ground on the N com-

%mtator brush and segment, through the break contact of the line finder £
relay, to bnttexy through the inner winding of the 01 relay, operating
the Cl relay, \/the CA relay operated, removes ground from lead ST, locks

to ground on the armature of the ST-A relay and oloses a circuit operating

the STP-A magnet. This circuit is traced from ground on the armature and

inner make contact of the ST-A relay, make contact of the GA relfey, ter-

minal and brush of the A-3 arc of tho A selector, to battery though the

winding of the STP-A magnet. The STP-A magnet remains operated jont il the

release of the ST-A relay. /j

As the line finder selector starts upward hunting for the calling
line, a circuit is closed through the il coranutator slightly after the

brushes of the selector move off-normal. Ground on the M commutator

brush and segment operates the line finder E relayv^ The E relay oper-

ated, (a) operates the KB relay from ground on its armature, through tho

break springs of the M.B, jack, to battery through the inner winding of

the MB relay, (bji^closes a circuit from ground on the upper inner contact

of cam I, make contact of the B relay, to battery through the inner wind-

ing of the I) relay, operating the J) relay, (o) opens the operating cir-

cuit of the Cl relay, thus permitting the relay to release, should the

TEST brush of the sender selector be making contact with the TEST termi-

nal of an idle sender. If the TEST brush of the sender selector is mak-

ing contact with the TEST terminal of a busy sender, the (QX^relay locks

through its outer winding, the lower contacts of cam S, make contact of

the relay, to ground on the TEST brush of the Bender selector, With the

Cl relay held operated, the operation of the line finder E relay also

closes a circuit operating the E relay in the line finder circuit and the

district selector STP magnet. This circuit is traced from battery

through the 1000 ohm winding of the F relay and through the winding and

break contact of the STP magnet, make contacts of the Cl and E relaya, to

ground on the lower outer contact of cam H, thereby stepping the sender

selector brushes one step on its back stroke. If the next sender circuit

is idle, the Cl relay releases, in turn stopping the selector, but if the

next terminal is busy, the Cl relay remains operated and the sender se-

lector continues to step until an idle sender is found. When the Cl re-

lay releases, the TEST terminal of the selected sender is immediately

made busy to all hunting sender selectors by ground connected to the TEST

brush from the lower outer contact of cam H, through the make oontact of

the E relay and the break contact of the Cl relay. This busy ground is

connected until the switch advances from position 1 l/A, The operation
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of the P relay opens the tip end ring leads between the line finder
commutator and the district airoult end prevents the district b re-lay from operating and advancing the district switch from normal

.

should the line finder selector connect to the terminals of the
calling line before the sender selector finds an idle sender.

7 . The m relay operated; (a) locks from ground on the armature
and outer make contact of the ST-A relay, lead X, make contact and
outer winding of the MB relay, to battery on the break contact and
armature of the SL relay, Bo that the MS relay will not release
should the selector return to normal while another coll is going
through, (bKcloses a circuit from ground through the break springsof the MB jack, make contacts of the h¥ and MB relays, to battery'
through the 800 ohm winding of the P relay, which operates if the '

relay was not previously operated, (o) connects ground on its arma-
ture to the series circuit through the MB relays of the other se-lectors in the same group, thus permitting the operation, over lead
y* °f

-
the 04 * °r CB relays in the starting circuit when all line

‘

finder selectors ih the group are off-normal, (d) opens the circuit
over lead Y, to prevent the GA relay from re-operating, (e) trana-
fers the ST lead to the next line finder, which if busy, transfers
the oai; over the ST lead in the same manner until an idle line
finder is found.

• As the line finder selector continues upward, at the end of the
tripping tone, ground on the K commutator brush and segment, short
circuits the 600 ohm winding of the TR reriay through the break con-
tact of the DS relay, over lead X and through the break contact of
the SA relay, thus releasing the TR relay./ The ST-A relay remains
operated from the same ground until the K brush moves off the K com-mutator segment, fthen the circuit through the winding of the ST-Arelay is opened f releasing the relay* This is before the brushes of

'll
0 finder selector have reached the first set of line terminals

The TR relay released, closes the locking series circuit through the

mfra
Sy8 in th0 ot}ler ^oups and opens the circuit through the" two

TRIP magnets, which release. The STA relay released, (a)' opens the
ocking circuit through the GA relay, which releases, (b) opens the

circuit through the locking (outer) winding of the MB relay, but the
relay does not release as it is held operated over its operating cir-cuit, (c) opens the circuit through the STP-A magnet, which releases
ana 3teps the brushes of the G group distributor selector to the next
terminals, (d) opens the circuit through the STP-A magnet, which re-leases and steps the brushes of the A group distributor selector to
the next terminals, (e) removes the short circuit from the 500 ohm
winding of the’ CA relay , which does not operate unless all selectors
in the group are busy as described in paragraph 31.
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wlth^the SSL

Brush, H coimrutator brush end segment, outer contacts of cam Y, wading

t^ H relay to ground on the break contact and araature of the DS relay.

™ ‘»e ^.ley operated a » ohm

SniS “it 0f La 0 r.U, the.

. I*. This is nocoesary on account of the very sn
speeding its operation, inis is

terminal before the
. t A nftriod whan the H brush malces contact with the H te

mv
M^u?t i»er lead H? 1. Sened by the overthrow of the selector. Th<g> .

reloy operated, opens the olroult which holds the LF ™1“y

l?JZ ^^T^U.T2J2i2? “»SS». jh~*. «^
^rSeirtid^urtb^b^hti

txz rzri:^:ns p”r
-

seizes an idle sender, the P relay releases, |C| CAW "e"
. k

thefeb relay. This circuit is traced from ground through thebreak

S’Slrxr^^rvrsz
mrte ISTctsof ti; B relay, t. 'hatter, on the break contact of the BS

relay.

o i The adjustment of the C commutator brush, with relation to the

tripped u ZTlTle brash. Is such that It doe. net break contact

with the C commutator segment until slightly after the bolding olr-

Zn through both windings of the LF relay is opened by he opera-

.,
rt_ nf thfl H relay when the H brush makes contact with the H ter

mlnal to which batten Is connected. The UP magnet,.^therefore^re-

mains operated and the selector continues
^ line ter-

"the brushes are carried slightly abowe the center of tt. line ter

mlnal s, allowing the locking pawl to enter he the racket

toched to the brush support rod. At thie time and

?:ZTlX~lT 2.W S^SX&S^tS.". magnet.

The^elector*then drops Into place, thus centering the brushes on

the line terminals. »
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10. The 0 relay operated, open* the locking circuit of the K relay.

The K relay is very Blow in releasing to hold the 0 relay operated

through its 1600 ohm winding, in order to permit the BA relay to re-

lease before the 0 relay, otherwise another line finder may ho

started by tfhis call*

11. The SL relay operated, doses a circuit which operates the CO

relay in the line circuit from battery on its armature, through the

two 110 ohm resistances (A and B) in series, over lend 3, to ground

through one or both windings of the CO relay in series. This same

battery is connected to the multiple sleeve terminals of the line at

the final frame, making the line test busy to all hunting final se-

lectors on a terminating call. The CO relay operated, releases the

line L relay, which in turn releases the BA relay, which opens the

circuit, through the 0 and H relays, whioh release. Another call may

now start within this same group of 10 lines if the starting circuit

is ready for .the call. The operation for e coll originating In the

last 10 lines of a group of 20 will be similar to that already de-

scribed for the first 10 lines, except, that the BA-1, X-l, 0-1, TR-1,

ST-B, and GrB relays are involved instead of the BA, K, 0, TR, ST-A,

and GA relays.

12. If there is a simultaneous call in both the first and last 10

lines of a group of 20 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 inner

windings of the 0 and 0-1 relays are connected together through the

make contacts of the BA, and Ba-1 relays. The 0 and 0-1 relays will

therefore operate in parallel when the H brush of either or both line

finder selectors make contact with the H terminal of the calling

line.

13. The operation of the SL relay also closes « circuit operating

the district L, and CH relays. Thia circuit is traced from ground

on the H commutator brush and segment, through the break contaot of

the P relay, make contact of the SL relay, lower inner and upper

outer contacts of cam 0, to battery through the 600 ohm winding of

the CH reley.yThis same ground is connected through the inner con-

tacts of cam 0, upper outer and lower inner contacts of cam R, to

battery through the 800 ohm winding of the district L relay. The.

CH relay operated, closes a circuit from ground on the upper outer

contact of cam I, break contaot of the CS relay, make contact of the

CH relay, to battery through the selector time alarm circuit (not

shown), which performs no function at this time. The L relay oper-

ated, closes a circuit advancing the district switch .to positihn-3—

'

This circuit is traced frdffiHBattery through the E magnet, low-

a:-. - - — ... ,
- - - , . fcfat fci‘: il HilhiS-hiMt-r'- ' - 'S- rtdwrAfr *5*r>
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outer contact of earn B, wake /onfcsat of tho L : relay, to
f*®*®*.

the^lower contacts of Jam M.As the switch position 1.

the circuit through the L and CH relays is opened.
to

rr:=:s arrsJ=»“r^=ru-i-£'s.; J~
‘ contact of cam H, and the outer contacts of cam C.

ia With the switch in position 2. the tip and ring leads are closed .

U
* fron^hc “n” t tS the T and R leads .1

cult, thus permitting a dialing tone to toe transmitted back over tne

dialing circuit from the
of the station

gSf^ olre.it 1. closed fro* the * lead of

the line, through the break conteot of the P r
j^“

y ’

j^'i^o/the dial-

Z IlrcuH U oU«d free, thi R lead of the Hue. through the break

contact of the F relay, winding of the DO relay. Inner °*
e

‘“

o° to the R brush of the sender selector. In position 2 , the 01 relay

operates through Its outer winding to ground on cam I.

;

ated until the switch advances from position 10. The (C£ rej-ay P

fa) connects ground through the inner contacts of cam 8, to the TEST

torush of the sender selector, thus making the associated sender 168^^
busy pfter the switch ©dvanc©6 from position 2, (h cl

sender ^'

of
6

the fundamental circuit through to the sender. (cl closes ‘fender

control (SOI lead through^,
outer winding 'of

tb
PS
D relay ^ifter'the sender functions' the fundamental circuit is

nllSg'ftfS operation of the district 1 relay and the stepping
established tor the v

, traced fr0m gr0und in the sender
relay in the sender. Thie circ

• relfiy inner con-
circuit

t

C

he i^O 1 winding o/ihe l relay,^ operates: IheTSay upeSted. looks **»+»• T^T^'
lng and make

to posit*-©.f»
ground over the ^ lead

ound thr0u£x the lower inner contact
ground on cam M.

J
n P?® 1”®

’,f_ d thUB permitting the sender to
of cam H is connected to the FR lead. Jhus p g connected through
function. The 500 ohm winding of the CK retay xs

useful function will toe performed.

DISTRICT BRUSH AMD GROUP SELECTIOHS

LB.
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magnet, Inner contacts of cam C, make contact of the L relay, to

ground through the lower contacts of cam M. As the selector moves

upward in position 3, carrying the commutator Brushes over the com-

mutator segnents, the A sequent and brush intermittently oonnects

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 re-

leasing and permitting its re-operation until the proper brush has

been selected. When sufficient impulses have been cent bock to
.

satisfy the sender, the fundamental circuit is opened, releasing

the L relay. The L relay released, opens the circuit /through the

UP magnet, thereby stopping the upward movement of the selector

and advance s the switch to position 4. This circuit is traced

from ground through the lower contacts of cam a, break contact of

the L relay, upper outer contact of cam B, to battery through the

R magnet. When 2 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. In position 4, the trip magnet (TM) is operated from

ground throujgi the upper contacts of cam S, and theHu) relay is

operated and locked to ground over the fundamental circuit pre-

viously described, advancing the switch to pos ition 5.

16 With the switch in position 5, the UP magnet is re-operated

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 engage the trip finger which was previously operated by

the trip magnet. As the selector moves upward for group selec-

tion, carrying the brushes over the commutator segments, the B seg-

ment and brush intermittently connects ground to the tip side of

the fundamental circuit through cam U, holding the district L re-

lay operated, but successively short circuiting the stepping relay

in the associated sender circuit, thus releasing and permitting its

reoperation until the proper group has been selected. When suf-

ficient impulses have been sent back to satisfy the sender, the

fundamental circuit is opened, releasing the L relay whioh in turn

opens the circuit through, the UP magnet and advances the switch to

position 6. When 3 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 0, upper outer and lower inner contacts of

cam R, to battery through the 800 ohm winding of the L relay, oper-

ating the relay. The L relay operated advances the switch to
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position 7 in a circuit traced from Battery through the B magnet, lower

outeTcontect of cam B, make contact of the L relay, inner contact a of

cam M, msko contact* of the P relay, to ground through the lower outer

'•
. contact of cam I.

TRUNK HUNTINQ

17. Should the first trunk in the group in which the selector is hunting

he idle, the h relay releases as the switch leaves position 6 1/4. When

the switch enters position 6 l/2, ground is connected to the sleeve of

the selected trunk through the outer contacts of cam 31, break contact of

the L relay, lower outer and upper inner contacts of cam E, as a busy

condition until the switch advances to position 7 3/4*
, *

18. 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 throu^i

.
’ its inner winding and make contact, lower outer and upper inner contacts

of cam E, to ground on the sleeve terminal of the busy trunk. With the

switch in position 7, the UP magnet is re-operated from ground on cam It

under control of the L relay and the selector travels upward until an

idle trunk is found. When an idle trunk is found, the locking olreuit

through the inner winding of the L relay is opened^ but the relay does

not release immediately due to a circuit being closed from battery

through its outer winding inner contacts of cam R, to ground through the

C commutator brush and segment. When the brushes are centered on the

trunk terminals, the circuit through the C commutator segment is opened

, and. the L relay releases, in turn opening' the circuit through the UP mag-

• •

net, which stops the seleotor brushes on the terminals of the selected

trunk. The L relay released also advances the switoh to position 8.

"C" COMMUTATOR
\ »

18.1 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 segment until slightly after the

holding olrouit through the inner winding of the L relay is opened,

by the sleeve brush leaving the busy terminal and making contact

with the sleeve terminal of the idle trunk. The UP magnet, there-

fore, remains operated and the selector continuee to travel upward

until the brushes are carried slightly above the center of the

trunk terminals, allowing the locking pawl to enter the notch on

the rack attached to the brush support rod. At this time the

other holding circuit 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 (ft), and releases the UP mag-

net* The selector then drops into place, thus centering the

. t •

1
4

A-- ..
-L
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brushes on the trunk teralnals. During trunk hunting, in po-

sition 7 only, the commutator feed ground is supplied, from

ground on cam M, under control of the L relay. This i» to

prevent the re-operation of the L relay by the closing of a

circuit between the C commutator brush and segment, on the

overthrow of the selector, as it drops into place.

19, As the switch advances from position 7, ground on cam H is re-

moved from the fundamental ring (PR) lead, and in position 8/4.

.ground through the upper contacts of cam B
J*

coxme°*®* !L ^itoh
sleeve of the selected trunk as a busy condition. With the switch

in position 8, a cirouit is closed from ground on the annature and

make contact of the CH relay, through the lower oute*

ner contacts of cam 0, upper outer and lower inner contact a of cam

R, to battery through the outer winding of the L relay, which oper-

ates, advancing the swUchJ^^lLim-9../ ^ P0®** 1™ *•

and ring sides of the outgoing fundamental circuit are closed to

‘he Tip and ring t.mlnsl. of the selected tmn* for

yond throurfi the FT and FR brushes of the sender selector and

EZSSi t, respectively. After ..lection beyond

Dieted ground in the sender Is removed from the SC lead t releasing

SfCH iSJ? in turn releasing the L relay. The * rel«F released,

advances the switch to position 10. As the switch leaves Position

ri/C the dialing circuit is opened at the upper inner contact of

cams P and Q, and in position 9 3/4, the tip and ring lea * .

the line finder are closed through the lower contacts of oams F and

a respectively, to 24 volt battery and ground in the district,

holding the DC relay operated under the control of the station

switchhook. With the DC relay operated, a locking circuit is

closed for the D relay after the switch ad™™*® f

*7r Slndi^of
This circuit is traced from battery through the Inner winding of

. .

the D relay, moke oontaot of the DC relay, make contaot of the D

relay, to ground through the lower outer contact
°f

«“ *• •

relay (178-AK) is made slow in releasing in order that the conneo-

Hin
y
may not L lost if the switchhook at the calledstationls

momentarily depressed. With the ?o^Uon 3£. the^sen e

circuit functions and connects ground to the FT lead, causingj.n«

jTop.r»te end loot through Its Inner winding over the tip

of the^fundamental circuit previously described. The L r*ls*

ated! ad^nces the switch for talking selection

u
1

r

4a .

j

I
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the fundamental circuit 1b opened, releasing the L relay. The L relay
released, opens the circuit through the R magnet, stopping the switch in
position 11, 12 or 13, depending upon the class of call. As the switch
leaves position 10, the holding circuit of the Cl relay is transferred

, from ground on cam I to ground on cam E, under the control of the L re-
lay. This circuit is traced from battery through the outer winding of
the Cl relay, inner contacts of cam U, make contact of the Cl relay,
lower inner and upper outer contacts of cam V, make contact of the L re-
lay, to groun<T through the lower inner and upper outer contacts of cam
S. The release of the I* relay opens the holding circuit through the Cl
relay, disconnecting the sender from the distriot circuit.

CALLED PARTY ANSWERS '

r
: *

20. When the receiver at the called- station is removed from the switch-
hook, with the switch in position 11 or 12, reversed battery and ground
"from the incoming circuit operates the CS relay. This circuit is traced
from battery over the ring side of the circuit, through the outer con-
tacts of cam £, winding of the repeating ooil, outer and lower inner
contacts of cam X, (through the winding of the CS relay, upper inner and
outer contacts of cam W, ) other winding of the repeating coil, outer
contacts of oam P, to ground over the tip side in the Incoming oircuit.
The CS relay operated, closes a circuit ^om ground on the upper outer
contact of cam 1, through its make contact, outer contacts of cam 1?,

winding of the I relay, to battery through the #3 contact of the 149-J
interrupter. When the interrupter contact closes, the I relay operates
and locks to the same ground through its make contact. When the #4 con-

; tact of the interrupter closes, the operation of the I relay closes a
circuit from ground on the interrupter contact to battery through the
500 ohm winding of the CH relay, operating the relay. The CH relay
operated, locks through its winding and the outer contacts of 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 after the D
relay releases.

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

OPERATOR ANSWERS

21. The switoh advances to position 13, as described above, and when
the operator inserts the plug of an answering cord in the answering
jack of the trunk, the CS relay operates on reversed battery and ground
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. over the trunk. The GS- relay operated closes a circuit from the

same ground on cam I, through the upper outer and lower inner con
tacts of cam R, to battery through the outer winding of the L re-
lay, which operates and advances the BWitch to position 14. With
the switch in position 14, the repeating coil end battery are dis
connected and the T, and R leads are connected directly to the T.
and R brushes of the selector through cam P end 4 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 trunk, through the
upper inner and lower outer contacts of cam E, to battery through
the make contact anti inner winding of the L relay, and in posi-
tion 14, the locking circuit through the inner winding of the D
relay is transferred from the contacts of the DC relay to the up-
per' contacts of cam J. In position 14, a checking tone oircult
is closed over the sleeve of the operator’s trunk, inner con- •

tacts of cam E, make contact of the L relay, upper contacts of
cam V, lower contacts of com W, 2 m.f. condenser, lower inner and
^pper outer contacts of cam X, the S brush and terminal at the

• line finder bank, to ground through the winding of the CO relay
for number checking.

DISCONNECTION REGULAR CALL

0

p

22. When the receiver at the calling station is replaced on the
switchhook, the DC relay releases, in turn releasing the D relay.

The D relay released, doses a circuit operating the P relay.
This circuit is traced from ground on the lower outer contact of

y’cam I, break contact of the D relay, to battery through the 800

J ohm winding of the P relay. The P relay operated, disconnects
i the tip and ring of the trunk from the line and closes a circuit

^ from ground on the N commutator brush and segment, through its
make contact, upper inner and lower outer contacts of cam D, to

> battery through the R magnet, advancing the switch to position .16

23. On U.R. district circuits, with the switch in position 16, a

circuit is closed from battery on the make contact of the CH re-
lay, outer contacts of cam T, through the three 10-AN resistances
in parallel, the H brush and terminal at the line finder bank,
over lead H, through the break contact of the L relay, to ground
through the message register MR* operating the message register.
During the message registering period, another line finder se-
lector hunting over the line terminals in the same group will not
stop its brushes on the multiple terminals of this line at this
time on account of its H relay being shunted by the 5 ohm message
register while the H brush of the hunting selector is passing
over the H terminal of this, line. When the 149-0 interrupter
contacts 1 close, a circuit is closed from ground on the make
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contacts, through the lower contacts of cam R, to battery through the
outer winding of the L relay, operating the L relay. The L relay oper-
ated, locks through its inner winding and make oontact to ground on cem
E. Ground on the II make contacts of the interrupter is closed through
the inner contacts of cam Y, moke contact of the L relay, outer contacts
of cam J, to battery through the inner winding of the J> relay, which
operates. The D relay operated, advances the switch to position 17 in a
circuit from battery through the R magnet, lower outer contact of cam B,
make contact of the L relay, inner contacts of cam M, make contact of
the D relay, to ground on cam I. In position 17 the A cam advances the
switch to position 18.

As the switch advances from positions 16 to 18, the circuits through
the D, SL, CH and l relays are opened, releasing the relays and the bat-,
tery for operating the message register is disconnected from' lead H.
The release of the SL relay disconnects battery from lead S, releasing
the CO relay, thus restoring the line circuit to normal. As the switch
enters position 17, the release of the I) relay closes a circuit operat-
ing the PS relay in the line finder circuit. This circuit is traced
from ground on the M commutator brush and segment, through the 350 ohm
winding of the DS relay, inner contacts of cam N, break contact of the
D relay, to battery on the, break odntacts of the PS relay. The PS relay
operated, (a) locks through its make contact and 350 ohm winding to the
same ground, (b) closes a circuit through the ou^er winding of the F re-

. lay, thus insuring the relay to hold until both the line finder seleotor
and the district selector have returned to normal, operates the line
finder P0WR magnet from ground on its armature, which restores the line
finder selector to normal. When the line finder selector returns to nor-
nml, ground is disconnected from the M commutator segment! releasing the
E..PS, and MB relays.

With the district switch in position 18, a circuit is. closed from
ground on the N commutator brush and segment, make oontaot of the F re-
lay, upper contacts of cam P to battery through the district DOWlf mag-

’net, which operates and restores the distriot selector to normal. As •

*

the district selector returns to normal, a circuit Is closed from ground
on the Y commutator brush and segment, upper inner contact of cam B, to
battery through the R magnet, advancing the switch to position 1 or nor-
mal. As the switch leaves position 18, the circuit through the DOWN mag-
net is opened, and after position 18 l/4, the circuit through the outer
winding of the F relay is opened, releasing the relay and restoring the
circuit to normal.

Should the calling subscriber fail to replace the receiver on the
switchhook after the called subscriber has disconnected, the release of
the CS relay, due to the incoming trunk functioning, operates the
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selector time alarm circuit from ground through the upper outer con-
tact of cam I, therebyTnotifying the switchmen of the existing con-
dition.

D ISCOMBCT IPS' TALKING TO OPERATOR

27. V/ith the plug of the answering cord in the trunk jack at the in-
coming end, ground is connected to the sleeve terminol of the trunk
to hold the district L relay operated. If the plug of the cord is
removed from th,e trunk jack before the receiver at the calling sta-
tion is replaced on the switohhook, the line relay in the trunk cir-
cuit Will Ormrflt.fi. t.hflr.w hnl 1 ncr the o-rmmH nn fVto— • v W - —

of the trunk. When the receiver at the calling station is replaced
on the switchhook and the plug of the answering cord is removed from
the trunk jack at the incoming end, the DC relay releases, and
ground is disconnected from the sleeve of the trunk, releasing the
L relay, thus edvancing the switch to position 15. as the switch
advances from position 14-1/4, the locking circuit through the in-
ner 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 seg-
ment.* In position 16 ground on the aimatureof the SL relay through
the lower contacts of cam D advances the switch to position 17, the
A cam advancing it to position 18. In position 16, the CH relay be-
ing normal, battery is not conneoted over lead H to operate the mes-
sage register in the line circuit, as the call is not chargeable.
Prom this point on, the line finder and district selectors are re-
stored to normal as described in paragraph 24, and 25.

DISCOMECTIOK ON ABANDONED CALLS

ta) DISCONNECTION BEFORE LIIIB FINDER SELECTOR Flaps LINE

28. Should the calling subscriber replace the receiver on the
switchhook before a hunting selector finds the line, the L relay in
the line circuit releases, removing battery from the H terminal at
the multiple bank. Assuming the calling line to be in sub-group
A, the release of the L relay releases the BA relay. The TR relay
having operated, locks and operates the SFA relay, which operates
the LF relay in the line finder circuit and the selector is started
hunting, as described in paragraph 5. The selector will therefore
travel to the top of the bank and the H brush of the selector makes
contact with the terminal of the H comb at the top of the multiple
bank. The H relay operates from ground on the break contact and
armature of the DS relay, winding of the H relay, outer contacts of
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and the break contacts of th« ba-i u » ,

* cne ^ A r®lay

releasee the LF relay which in tuL
rel^8 * The H relay operated,

circuit through the UP mno-nnt t-

releafi«s the F relay and opens the

ai.'srrSH£r- - r^v-
segment , through It. 1^000 ota

f

wi£dln£”'The KTrel^ToT'^tV
111''’ aI"*— th* K>TO ««»•«. restoring the .elector to

V °P«ra ‘''1 . opomto.
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POSITIONS 7 TO in

30.

n tric?
h
«wlf^

h
?

r®ceiver be replaced on the switchhook while the die-

restored to nomal ^ °f tbeoe Potions, the line finder circuit ie
a n

1 ’ as t>revi-0M9ly described in paragraph 24. Trunkhunting and selection beyond will take m.,.. \u * yn * irunx

adrance of the sender c^cuit adJan^ SSw^TOiSTV^ln"poaitlon u the roleos. of D relay rel.a.e. «.1o «d o»kt«
brush and secant

h
°J°

BeB
.

a circuit from ground on the N comnutator

16
adranclng the switch to position 16. In position16, ground on the amature of the SL relay adyences the switch to
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position 17, the * cam advancing the switch to position 18. Prom

this point on, the district seleotor and switch are restored to nor-

mal as described in paragraph 25.

AT.r. RTgr.BCTORS IH ONE SUB-GROUP BUSY

31, If all the selectors in sub-group "A", for example, are busy,

the CA relay operates over a circuit from ground on the armature of

the MB relay in the line finder circuit, through the make contacts

of all the other operated MB relays in sub-group "A", over lead CH

to the starting circuit, 500 ohm winding of the CA relay, to battery

through the 600 ohm resistance (C). Tfye. CA relay operated, trans-

fers the circuit through the 600 ohm winding of the TR relay in the

trip circuit from the winding of the ST-A relay, to battery through

the winding of the SA relay and the break contact of SB relay. When

a call is now received, the SA relay operates in series. with the 600

ohm winding of the TR relay, in turn operating the ST-B relay. This

circuit is traced from battery through the winding of the ST-B re- •,

lay, make contact of the SA relay, 600 ohm resistance (B). to ground

on the annature of the CB relay. The ST-B relay operated, operates

the K relay, starts a selector in the MB" sub-group hunting for the

calling line and closes a locking circuit through the 1000 ohm wind-

ing and make contact of the CA relay. This is to prevent the re-

lease of the CA relsy should a seleotor become available in the "A**

sub-group while S call is going through the '*Bn sub-group. If all

selectors in sub-group "B" are busy, the operation is similar ex-

cept that the CB, SB, and ST-A relays now operate. The ST-A relay

operated, starts a ssieotor in the sub-group hunting, as ex-

plained before.

AT.T, SELECTORS IH BOTH SOB-GROUP3 BUSY
\

32. If all selectors in both sub-groups are busy, both the CA and

CB relays are operated. Should a oall be received in either sub-

group under these conditions, the corresponding SA or SB relay

.operates, but neither the ST-B nor ST-A relay will operate as the

circuits to ground on the armature of the CA, and CB relays are

open. When a call is received in the "A or "B" sub-group while

all selectors are busy, the message register (MR) in the starting

circuit operates through the make contact of the SA reley to ground

on the armature of the CB relay, if the call is in sub-group "A”,

or ’through the make contact of the SB relay to ground on the arma-

ture of the CA relay, if the oall is in sub-group "B*. The message

register thus indicates the number of calls which were originated

while all the line finder selectors were busy.
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MMBJHlTOBH lim‘ALARM

33. 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
swltchhook, an alarm la given in the following manner* 7/hen the receiver
at the calling station Is removed from the swltchhook, the line L relay
operates, operating the BA relay. The BA relay operated, connects bat-
tery to the contact of the 152-D interrupter in the time alarm circuit
over a oircuit from battery through the outer winding and make contact of
the BA relay, lead B, winding of the B (frame) relay in the time alarm
oircuit, brush and terminal 1 of the START arc of the time alarm selector,

' break contact of the A frame relay, to yxe interrupter contact. When the
interrupter contact closes, the B relay operates. The A (frame) relay
does not operate, however, due to being short circuited by ground on the
interrupter. When the interrupter contact opens, the short oircuit is
removed from the winding of the A relay, which now operates in series
with the winding and make contact of the B relay, to ground on the arma-
ture of the B relay, thus holding both relays operated. The next oper-
ation of the interrupter operates the STP magnet, over a circuit from
ground on the make contact of the interrupter, make contact of the A re-
lay terminal 1 and brush of the STEP arc of the selector, to battery
through the winding of the STP magnet. Then the interrupter contact
opens, the STP magnet releases and steps its brushes one step on its
back stroke. The selector brushes thus 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-1 lamp in the trip circuit lights over
a circuit from battery on the armature of the A (frame) relay, terminal
6 and brush of the LAUP aro of the selector, lead A, through the make
contact of the BA relay, BA-1 lamp, lead C, to ground through the wind-
ing of the B (aisle) relay in the time alarm circuit, which operates.
The B relay operated, operates the A (aisle) relay. The A relay oper-
ated, lights the aisle pilot and main or monitoring board lamps through
their respective auxiliary alarm circuits. When the source of trouble
is removed and the BA relay in the trip circuit has released, the cir-
cuits over leads A, and B are opened, in turn releasing both the frame
and aisle A, and 3 relays, extinguishing the aisle and main or monitor-
ing board lamps and silencing the alarm. The release of the B (frame)
relay also closes a circuit from ground on its armature, through ter-
minal 6 and the bridging brush of the RETURN arc of the selector, to
battery through the break contact and winding of the STP magnet, which
operates and steps the selector brushes to tennlnal 6, in which position
it awaits the next closure of lead B.
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34. Should the BA relay release before the fifth terminal lb reached
by the selector, the A, and B frame relays release. The B relay re-
leased, causes the selector to advance to the next normal position,
awaiting closure of lead B, as previously described. .The operation
of the 188-A key steps the selector brushes to the next normal posi-
tion by way of the STEP bridging brush and 5, 10, 15 or 20 terminal,
aB the case may be. If the selector had been et normal position 6,
11 or 16 when the aA relay operated, the operation would have been
the same as. described for position 1.

WIRING OF GROUP DISTRIBUTOR BANK

35.

36 ,

The wiring of the two group distributor arcs of the regular G
distributing selector bank, shown on the regular starting circuit,
qnd of the emergency G distributor selector bank, is shown in de-
tail in the circuit associated with the series circuit through the
emergency jack and the contacts of the TR, and TR-1 relays for the
15 groups of a panel line finder frame. For a complete frame of
300 lines, the wiring of the terminals for both arcs of each G dis-
tributor selector is shown in a table on the drawing. As a trip
circuit is divided into two units, A and B, calls originating in
the first 10 lines of a group of 20 lines are connected through
trip unit A and a terminal and brush of the G aro normally having
access to the line finders in sub-group "A". Calls originating in
the last 10 lines of a group are connected through trip unit B and
a corresponding terminal and brush of the other arc normally hav-
ing access to the line finders in sub-group "B". This arrangement
permits the distributing of the 30 trip circuit A, and B unitB to
sub-groups "A M and "BM , respectively, in the starting 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 con-
tacts 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 6n a line within the group having the preference at
that time. Should two or more calls start in two or more groups at
the same time, the 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.

The TR relay in any group locks from ground through its 600 ohm
winding end make contact, jack 10, terminal and brush of the associ-
ated arc of the G selector, to battery in the starting circuit
through Jack 15. The TR-1 relay looks through its 600 ohm winding
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end make eo'ntact, Jack 12, corresponding terminal and brush of the asso-
ciated <3 arc, to the starting circuit through jack 16 . Jacks 10 and 12

of each group circuit wire to the selector src tenninals and jacks 9,

and 11 loop to the next group circuit, so that though the selector may
be giving preference to one group, this group being Idle, and a call •

originates in some other group, a circuit is closed back through the in-

tervening jacks and break contacts of the intervening relays of esch
group until the terminal which the distributor brush is resting on is

reached. Assume a call originates in group 16, and Is passing through

trip unit A and the brushes of the Q distributor selector are resting on

the first group terminal, which is terminal 1. The locking circuit for

the TR relay will be as follows* Through the 600 ohm winding and make

contact of the TR relay and jack 10 of group 16, 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 aalls start at the same time in two different groups’

causing the TR relays in the two groups to operate together, the call

originating in the group nearest the one having the preference of the

starting circuit will be completed first. For example, if a call

started in group 10, trip unit A, and enother'in group 16 , trip unit A,

the operation of the TR relay in the former group would release the TR
relay in the latter circuit, but remain locked itself. The magnet of

the-. 0 selector is operated by ground on the armature of the ST-A or
ST-B relay and the brushes advance one step on the release of the se-

leotor armature when the ST-A or ST-B relay releases after each call.

LINE FINDER DISTRIBUTOR

37. • The distributing selectors A, and B shown in detail on "The Selector

Start Wire Circuit” are used for distributing calls uniformly to the

line finder selectors in sub-groups A, and B respectively.

38* When the number of line finder selectors for a group does not exceed

40 selectors for each 300 lines, the starting circuit shall be equipped

with two 200-B distributor seleotors. Figure 1 shows these selectors

wired and equipped for 16 line finder selectors for each sub-group.

When the operation of the ST-A relay in the starting circuit connects

ground on the start (ST) lead, as described in paragraph 6, the LF re-

lay which operates depends upon the terminal on which the A-l 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 se-

lector is not busy the associated LF relay operates and functions, as

previously described. If the first selector is busy, the associated

MB "relay will be operated and the circuit through the LF relay will be

open. In this case the LF relay associated with the next idle selector

will operate. Assuming this to be the tenth selector, p circuit is then
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closed from ground at the ST-A relay (not shown) through the break

contacts of the Ga and C relays, the A-l bridging brush and terminal

1 of the A-l arc of the distributor selector, the ST lead, make

contact of the first MB relay, the series make contacts of the suc-

ceeding operated MB relays, break contact Of the tenth relay, to

battery through the inner winding of the IF relay (not shown) which

operates. The operation of the GA relay, ns described in paragraph

• 5, operates the GTP-A magnet from ground on the armature of the

ST-A relay, through terminal 1 end the A-3 brush, to battery

through the winding of the magnet, so that when the GA relay re-

leases On the completion of a cell, the STP-A magnet releases, in

turn stepping the selector brushes one step and giving the next se-

lector the preference. When the brushes of the distributor se-

lector edvance from the terminals of the last line finder selector

terminal 16, the selector is advanced over the spare terminals to

the first terminal from ground on the strapped spare terminals

through the A-2 brush. While the selector is advancing over the.

spare terminals, a call at this time will be routed to the first

selector through the A-l brush and strapped spare terminals by the

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

39, When the number of line finder selectors for a group exceeds

40 selectors for each 300 lines, the starting oircuit shall be

equipped with two 200-P distributor selectors. Figure 2 shows

these selectors wired and equipped for 26 line finder selectors

for each sub-group. It will be noted that the ST leads from the

first 15 line finder selectors of each sub-group are connected in

their respective order to the first 15 terminals of the A-l and B—

1

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 oppo-

site position from the brushes of the last three arcs, so that only

three brushes of a selector will be making contact with terminals

at the same time, the other three brushes being open at that time.

On a regular call in sub-group A, the circuit functions as de-

scribed for Figure 1 until the first three brushes of the A dis-

tributor selector advance from terminals 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 sub-group will then start 17 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 operation of the ST-A relay in the

starting oircuit closes a circuit from ground on its armature,

break contact of the GA and C relays, A-4 brush and texminal 11,
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over the 8* leed, through the break coiitaot of the JIB relay of the last
or 26 line finder selector in the sub-group, to the associated LF re-
lay, 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 releases
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 first three brushes are resting on
the first terminal of the A-l, A-2 and A-3 arcs. While the selector is
advancing over the spare terminals, a call at this time will be routed
to the first selector through the A-4 brush and strapped spare terminals
by the strap to terminal 1 of the A-l arc.

40. The number of line finder selectors for a sub-group may thus be ar-
ranged by changing the necessary strapping on the selector arcs. The
operation for the emergency selector for sub-group "A", and the regular
and emergency selectors for eub-group HB" are similar*

MOTHER SELECTOR RETURNS TO NORMAL WHILE A CALL IS GOING THROUGH
r

41* When the ST-A relay operates on a regular oall, ground is connected
to the line finder circuit over lead X so that when the MB relay oper-

_ ates it is held operated through its outer winding from battery on the
armature of the SL relay. This locking circuit prevents the JIB relay
from releasing, should a selector return to normal while a call is going
through, until the call is safely started. There is the possibility
that a circuit may have been closed from ground on the armature of the
ST-A. relay, through the make contacts of several MB relays, to an LF
relay associated with some other line finder, but the GA relay in the
starting circuit not having had time to operate and open the ST lead.
Then if an intermediate MB relay released, due to the associated line
finder selector returning to normal, it would find ground on the ST

, lead and operate a second LF relay, thereby starting two line finder
selectors for the same call,

TESTING LINE FINDER SELECTORS

42* This circuit, which is shown associated with the starting circuit,
enables the testing of any particular line finder selector at any
time. The test line used with the test box oircuit for making the
test is the first or bottom line of the bottom bank in both the MA"
and "B" sub-groups, the first line terminals in both sub-groups being
connected together*

43. When the 184 plug (shown on the line finder circuit) is inserted
in the TEST jack of the line finder under test, the ST ajjd ST-1 leads
are connected together. The 1000 ohm winding of the-LF relay is
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* disconnected from the break oontact of the MB relay and connected to

the make contact of the C relay in the starting circuit through the

strapped ring anu Bieeve of the TEST plug. When the plug of the

test box cord Is Inserted in either 169 test Jack, the A relay oper-

ates from ground on the aleeve of the test box cord. The a relay Is

quick in operating to precede the TH relay In the trip circuit on a

simultaneous call. The A relay operated, opens the circuit through

the 700 ohm windings of the TR and TR-1 relays In the trip circuit

and connects ground to the winding of the B relay, which operates.

This circuit Is traced from ground on the right Inner armature of

the A relay, winding and break contact of the B relay, break con-

tacts of the ST-A ana ST-B relays, to battery on the armature of

the STP-G magnet when the previous step of the G distributor se-

lector has been completed. The B relay iB slow in operating to

prevent a cell which has Just reached the ST-A or ST-B relay from

being Interrupted and there being the possibility of two selectors

arriving on the test line = The B relay operated, (a) locks to bat-

tery on Its make contact, (b) operates the C and Cl relay from

ground on its - armature, through the break contact of the E relay,

(c) closes the ring side of a loop through the test box, whioh

operates the L relay associated with the test line. The C relay

operated (a) transfers the circuit for operating the ST-A relay in

the starting circuit from the G distributor selector bank, (b)

opens the normal ST lead, (c) closes the circuit through the LF re-

lay and TEST Jack to the make contact of the ST-A relay, as herein-

after described, (d) opens the operating circuit for the ST-B relay,

which would otherwise operate and lock on a call within the last 10

lines in the group. The Cl relay operated, (a) closes a circuit for

operating the TR relay ’in the trip circuit from battery on the arma-

ture of the STP-G magnet, (b) connects the K lead of sub-group "A"

with the K lead of sub-group MB", thus connecting the K commutator

segments of all the selectors of both sub-groups together, (c) con-

nects the Y lead of sub-group "A" with the Y lead 6f sub-group MB",

r so the GA relay will be operated by a selector in either sub-group.

44, The L relay of the test line operated, in turn operates the BA

relay. The BA relay operated, operates the TR relay through its

700 ohm winding over the same circuit as described in paragraph 6,

except this time through the make contact of the Cl relay, the A

relay being operated. The TR relay operated, functions as previous-

ly described and locks In a circuit traced from ground through its

600 ohm winding and make contact, make contact of the C relay, break

contacts of the GA and SB relays, to battery through the winding of

the ST-A relay, which operates. The ST-A relay operated, functions

as described in paragraph 5 and In addition closes a circuit operat-

ing the I) relay. The circuit for operating the LF relay of the line

finder circuit under test la traced from ground on the armature and
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45.

inner make contact of the ST-A relay, through the break contact of the
C*A relay , make contact of the C relay, sleeve and ring of the TEST Jack
and plug in the line finder circuit, to battery through the 1000 ohm
winding of the LF relay. The LF relay operated, starts the selector
hunting for the battery on the H terminal of the test line, as in the
case of a regular call. With the exceptions already stated, the line,
trip, starting, line finder and district circuits function as for a regu-
lar call. 6

When the ST-A relay operates, the circuit for operating the D relay
is traced from ground on the armature and outer make contact of the ST-A
relay, break contact and winding of the D relay, to battery on the arma-
ture of the B relay. The D relay, operated, locks to ground on the arma-
ture of the A relay. When the ST-A relay releases, the E relay operates

• from ground on the left inner armature of the ST-A relay, make contact
of the D relay, to battery through the break contact and winding of the
E relay. The E relay operated, (a) locks to ground on the armature of
the A relay, (b) releases the C and Cl relays, thereby restoring the
starting circuit to normal, (c) cIobss the circuit from battery on the
armature of the STP-G magnet, which was opened by the operation of the A
relay and leter closed by the operation of the Cl relay, through to the
700 ohm windings of the TR and TR-1 relays. 7/hen the plug of the test • V
box cord is removed from the test Jack, the A relay is released, releas-
ing the B, 1) and E relays* thereby restoring the test circuit to normal.

TELL TALE - LINE FlflEER SELECTOR

46.

47.

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

Should the selector travel to the tell-tale position while hunting,
with the multiple brush tripped, a circuit is closed from battery in
the trip circuit through the 500 ohm winding of the 0 -relay in parallel
with the 500 ohm resistance, make contact of the BA relay, terminal of
the H comb at the top of the multiple bank, H multiple brush of the
line finder seleotor, outer contacts of cam T, winding of the H relay,
to ground on the armature of the DS relay, operating the 0 and H re-
lays. The 0 relay operated, opens the locking circuit of the JC. relay
and the H relay operated, releases the LF relay, which in turn releases
the F relay and UP magnet. The- F relay released, opens the oireuit

V
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through the tell-tale alarm and connects ground through the X commur

tator brush and segment to battery through the 1000 ohm winding of

the DS relay, which operates, in turn operating the DOW magnet, re-

storing the selector to normal. The receiver at the calling station

being still removed from the switchhook, the L and BA relays are

still operated and the call again goes through as described under

"ORIGINATING GALL”.

TBLL TALS-D ISTRI QT SELECTOR

48. Should the selector travel to the tell tale position during se-

lection, ground on the X commutator brush and segment is connected

through the lower inner contact of cam B, to battery through the R

magnet, advancing the switch to position IS. In position IS, the

DOW magnet operates a.nc restores the selector to normal. When the

selector returns to normal, ground on the Y commutator brush, and

segment advances the switch to position 1.

OmRILOW

49. 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 terminals. As the sleeve terminal

at overflow is open, the L relay releases, in turn advancing the

switch to position 8. In position 8, the L relay re-operates from

ground on the armature of the CH relay, advancing the switch to po-

sition 9. In position 9, a circuit is closed from ground on the Z

commutator brush and sequent , through the upper contacts of cam K,

to battery through the R magnet, advancing the switch to position

10. In position 10, a circuit is closed from ground on the Z com-

mutator brush and segment, through the upper outer contact of cam

X, lower inner contact of cam L, to battery through the 1200 ohm

winding of the L relay, operating the L relay. The L relay oper-

ated, locks through its 1200 ohm winding and make contact to the

same ground, through the upper outer contact of cam L, advancing

the switch to position 14, from ground on cam 2!. As the switch

advances from position 13, the L relay releases, and in position

14 advances the switch to position 15, The release of the L relay

also releases the Cl relay, disconnecting the sender from the dis-

trict circuit. With the- switch in position 15, a circuit is

closed from the "Miscellaneous Tone Circuit" over lead G» 2 34. P.

condenser, upper contacts of cam G, winding of the repeating coil,

2 M.F. condenser, upper outer and lower inner contacts of cam W,

upper, conta'cts of cam V, lower outer end upper inner contacts of

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
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causing the "All Trunke Busy" tone to be sent back to the calling sub-
scriber, When the receiver at the calling station is replaced on the
switchhook, the DC relay releases, opening the locking circuit through
the D relay, which releases. From this point on, the switch is advanced
to position 1 as described for a regular call.

~)
0 COMMUTATOR

50. The function of the "0" commutator segment la to maintain an idle
condition on the multiple overflow terminals, so that more than one se-
lector may 6top on overflow at one time; Otherwise the first selector
reaching overflow would meke the sleeve multiple terminals busy, thus
causing succeeding selectors to continue upward into the next group of
trunks. The "C" commutator segment is open 8t overflow, but the S bar
is continuous. Both the "0" ana "S" commutator brushes are permanently
strapped together and wired to the multiple sleeve brush. When. the se-
lector is at overflow, the ”0” commutator brush is resting on an open
(dead) segment and, as the busy ground is fed through the "0" commu-
tator 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 ere made permanently busy by being connected to ground. As the
"S" commutator bar is closed at overflow, the L relay Js held operated
at this time, and the selector therefore huntB past the "made busy"
terminals Into the next group.

TERMINATING CALL

51.

D

When a final selector connects to the tip, Ping end sleeve ter-
minals of an idle line at the final multiple, battery through a re-
sistance in the final circuit is connected over the sleeve lead S, to
ground through the both windings of the CO relay on individual lines
and the last line of a group of consecutive lines; or through the 100
ohm winding of the CO relay on an intermediate line of a group of con-
secutive lines. The CO relay operated, disconnects the L relay bat-
tery bridge from across the tip and ring of the line circuit. When
the final selector returns to normal, the circuit through the windings
of t)ie CO relay is opened, releasing the relay and restoring the cir-
cuit" to normal.
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