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-, T ERATION :

N LINE FINDER AND PISTRICT SELECTOR CIRCUIT :
g' Including Line Circuit, Trip Circuit, Starting Circuit, Time Alarm Circuit - .
P For Flat or Indlividusl Message Rate Lines - Pull Mechanicel Power Driven :

' System. '

GERERAL DESCRIPTION’

1, This common penel line finder and distriot selector circuit is used
for passing calls originated by a dlsl subsoriber on a flat or indivi-
dual message rate line. It conslists of six functionally connected cir-

"cuits, as follows:-

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

: (CO), and & messauge register, one line circuit for each subscriber's

lines When the recelver at a celling station is removed from the

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

~calling line and the sssocisted apparatus functions and starts s fins
line finder selector hunting for the battery on the hunting lesd. .°'
¥hen the calling line is found, battery and ground from the line "
circuit is discomnected from the tip and ring of the line, which
awaits the closure of talking battery from the sssociated district
circuit. The associated trip circuit is also released, thus per- :
mitting another cell to start in that half of the group.

1.2 A TRIP circuit is provided for each bank group of 20 lines, 9
thus meking 15 trip circults on s panel line finder frame of 300 |
lines. Each trip circuit is divided into two units, trip unit 4, |
having access to the first 10 lines in a bank, and trip unit 3,
hsving access to the last 10 lines in a bank, The trip circuit

o5 mechanically trips the selector brushes of the particular bank in

' ' which the terminals of its associsted lines appear and comnect to

4 i a sterting circuits Each trip circuit is equipped with an emergency
i Ea ' plug and jeck, by means of which a defective trip ocircuit can be im-
mediately replaced by an emergency circuite.

{.® 1.3 The STARTING circuit controls the routing of ocalls to the re-

‘ ; ‘ spective line finder selectors and starte sn idle selector hunting

over the line terminals for the calling line., It also at the same

5 time releases a trip relay in the essociated trip unit, thus permit-
ting another c¢all to start in any other group. There is one start-
ing circuit for each frame 0f 300 lines. The circuit consists of
three 200 type distributing selectors, one of which permits the
distributing of this circuit so as to give each line group an equsal
preference, The other two distriduting selectors distribute the
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calls uniformly to the respective line finder selectors.

Each regular starting circuit is provided with mesns for test-
ing any line finder circuit and is equipped with an emergency -
plug and jack for immediately replascing the regular cirocuit
with an emergency circuit at any time.

1.4 The LINE FINDER ciroult i1s arranged to find the calling sub-

soriber's line and connect it with the various switching appara-
tus necessary to complete a cdll. Each line finder circuit is .
permanently connected to a district selector c¢ircuit end con-

_sists of n power driven selector having 15 sets of contact

brushes wired in multiple, one set of brushes sssociated with

‘each line bank. At the same time the line finder selector
starts upwerd hunting for the calling line, the sssociated dis-

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

cult also inocludes a MAKE BUSY Jack and a TR3T Jack.

146 The DISTRICT SELECTOR circuit, which is the other end of
the line finder selector, is provided with a magnet, driven
splector 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 clrcuit
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 tonme to the calling station if required, y

v

e

1.6 The LINE FINDER TIME ALARM circuit is for the purpose of
giving visusl and sudible signals to the attendant when an:
originating call is not connected to a line finder in a spec-
ified time period. ' : i

PANEL LINE FINDER FRAME , ‘ ; S

Bl 2 A panel line finder frame consists of 15 banks (at times known
., a8 psnels) of line terminals, esch bank consisting of 20 sets of
multiple line terminals, making a total capacity of 300 lines. The
¢ multiple teminals sppear on both sides of the bank and each set ;
i " consists of four terminals, namely: tip (T), ring (R}, sleeve () . — :
fi i and hunting (H). Each frame and benk has a capacity of 60 line | }
-

finder selectors, 30 seleetors mounted on the front of the frame SR
. 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 msy be accomplished by
' splitting the line multiple banks of & frame in the following manner:-
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20l Each 60 selector bank on a frame i1s split in the center and ar-
ranged for & cross connecting cable, so that the first or bottom line
‘on one side of the split will comnect to and appear at the last 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,

La2 Each 60 selector bank on a frasme is split into three sections of
20 seleotors each, two of these sections to be arraenged for cross
commecting to each other, the other section to be oross connected to
a corresponding bank section on another frame. This practice is
used where 40 selectors are required for esch 300 lines, thus per-
mitting 900 lines to be accommodated on two frames.

2a3 A b6 selector bank split into four sections of 14 selectors

' each, the first and second sections to be arranged for cross con-
necting to each other and the third snd fourth sections arranged for
cross connecting to each other. This prrotice is used where 28 se-
lectors sre required for each 300 lines, thus permitting 600 lines
to be accommodated on the one frams,

Each group of selectors for each 300 lines 1s divided into two sub-
groups, "A" and "B". The "A" sub-group of selectors is on one side of i
the transposition split and the "B" sub-group is om the other side of the
transposition split. By this method, 8 call originating in a group of 20
lines causes & selector in the "A"™ or "B" sub-group to start huncting, the
sub-group depending upon the calling line being in the first or last 10
lines of the group. Should two cells in the ssme group originate at the
same time, one being in the first 10 lines and the other being in the
last 10 lines, two selectors will start, one selector in sub-group "An,
the other in sub-group "B"., Should £l1l line finders in a sub-group be
busy, 2 call originating within the corresponding )0 lines vill start a
selector in the adjacent sub~group.

f’f} 4, When both sub-groups of selectors for 300 lines are on the same
- freme, two TRIP magnets sre used, Oone magnet on the front and the other
magnet on the rear of the frame. Yhen both sub-groups of selectors are
on separate frsmes, four TRIP magnets shall be used, one on the front
and one on the rear of each frame,
* DETAILED DESCRIPTION

ORIGINATIRG CALL

“The 0pera£ion for a c2ll origindtinglin the firat 10 lines of a -
group is s follows;~ When the receiver is removed from the switchhook

‘v
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at the calling station, the L relay in the line circuit operates over S
a circuit from battery through the 200 ohm resistance, winding of the : 7'
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 temminal of the line at the lime finder multiple
. bank and operates the BA relay through its imner winding. The Bi re-
lay operated, operates the @ relay over a circuit from ground on the .
"armature of the BA relay, break contact of the K relay, 700 ohm 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: (s) operates the two TRIP .
magnets from ground on its armature (b) opens the locking series oir-
cuit through the TR relays in the other bank groups, asé hereinafter K ‘ {
described, (¢) locks in & circuit from ground through its 600 ohm AL BT,
winding and make contact, terminal 1 snd brush of the G group dis- Jht: -
tributor selector, break contacts of the ¢, CA, and SB releys, to bdat- ; S v
‘tery through the winding of the ST-A relay, which operates. Each TRIP e E
magnet operates its trip rod, thus tripping the corresponding group 1
brushes of the associated selectors on its respective aside of the ; e i
frame. The ST-A reley operated, functions as follows: (a)lcloses a : s 8
circuit from ground on its left imnner armature, to battery through the : ¥
winding of the STP-G magnet, which operates and remains operated until . ' it vl
the ST-A relay releases, (b} short oircuits the 500 olm winding of the = )
CA relay, preventing it from operating and starting a line finder in ' ~
sub-group "B", as described in paragraph 31, while & call is going .
through, (o)/;perates 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 ermature of the ST-A relay, (d) cleoses a circuit operating the LF
relay in the line finder circuits This circuit is traced from ground
on the right outer armature and inner make contact of the ST-A relay,

A

s U o s B 1 2 s Stsnii

through the bresk contacts of the GA, and C relays, the Al bridging = .- ‘
brush and terminal of the A selector, over lead ST, break contact of = ‘' -
the MB relsy in the line finder oircuit, break springs of the TEST : Sa.

Jack, to bvattery through the 1000 ohm winding of the LF relsy. The K : i
relay operated, (a) locks to ground on the armature of the BA rslay Ve S
through its make contact and the break contact of the O relay (b) .. - « . - S
opens the circuit through the 700 ohm winding of the TR relsy, thus . - ' - |
preventing enother line finder selector from being started by this P 3

0all, (e} closes a circult from ground on its make contact through g : Lt
the 1500 ohm winding of the 0 relsy, but the 0 relay does not operate AN .y
at this time on account of insufficient amount of current through the - . A .
winding. The LF relay operated, (&) locks to ground on the break R by o/
contact nnd srmeture of the H relay, through its meke contact amd = .« . .1
both windings in aeries;k(bl_glgngg_gﬂgixgg;j operating the GA relay T e
{E,EEﬁ_fEEEEEE£L°1r°“1t from ground on the break springs of tha Hakn ,'\;f w3 LERNTER v
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. R Bu k ke contact of the LI raelay,.break contact of the MB relay,

lead ¥, to battery through the break contact and winding of the GA relay,
{c] operates the UP magnet from ground on the N commutator brush and seg- b
‘ment, causing the line finder selector to travel upward and hunt for the i
: terminals of the celling line to which battery is comnnected, ss herein-
. after descrived, (d} closes a circuit from the same ground on the N com-
D fmutator brush and segment, through the break contact of the line finder E
\/‘\, ’ ‘relay, to batte through the inner winding of the (I relay, operating
) ' " the CI relay.yThe CA relay operated, removes ground from lead ST, locks "
to ground on the armature of the ST-A relay and closes a circuit opersting
the STP-A magnet. This circuit is traced from ground on the armsture and -
e . inner meke contact of the ST-A relay, make contact of the GA reléy, ter-
b minal and brush of the A-3 arc of the A selector, to battery thrpugh the

winding of the STP-A magnet. The STP-A magnet remains oporated{fntil the
O

‘ e 3 release of the ST-A relsy.

- ’ :
6e As the line finder selector starts upward hunting for the cﬁlling ‘
line, & circuit ls closed through the U commutator slightly after the
s brushes of the selector move off-normal, Ground on the M commutator
brush and segment operstes the line f{inder E relayv” The E relay oper-
ated, (&) operates the MB relay from ground on its armature, through the
break springs of the M.B. Jack, to battery through the inner winding of |
the ¥MB relay, {blvcloses a circult from ground on the upper inner contact 1
of cam I, make contact of the E relay, to battery through the inner wind- e
]

- - ing of the D relsy, operating the D relsy, (¢) opens the operating cir- 3
ce cuit of the CI relay, thus permitting the relay to release, should the u
! o TEST brush of the sender selector be making contact with.the TEST termi- 'q

: nel of an idle sender. If the TEST brush of the sender selector 1s mak-
{ & ing contact with the TEST terminal of a busy sender, the(ﬁf)relay locks
s ! through its .outer winding, the lower contacts of cam 3, make contact of 4 |
the relay, to ground on the TEST brush of the sender selector. With the 3 |
CI relay held operated, the operation of the line finder E relay #lso . o -
' ~ closes 8 circuit operating the ¥ relay in the line finder circuit and the 4
: (j:> . district selector STP? magnet. This circuit is traced from battery : g
O through the 1000 ohm winding of the ¥ relsy and through the winding and :
' bresk contzct of the STP magmet, make contacts of the CI end £ relays, to
A : ground on the lower outer contact of csm H, thereby stepping the sender ~
' e : selector brushes one step on its back stroke. If the next sender circuit -
‘ , is idle, the CI relsy releases, im turn stopping the selector, but if the
» gl § next terminal is busy, the CI relay remains operated and the sender se-
e lector continues to step until an idle sender is found. When the CI re-
e i lay releeses, the TEST terminal of the selected sender is immediately -
Ay ‘made busy to all hunting sender selectors by ground oconnected to the TEST
f : ' brush from the lower outer contact of cam H, through the make contact of |
f . the E relay and the bresk contact of the CI relsy. This busy ground is :
/ connected until the swiEgP advances from position 1 1/4. The operation

pu——— i A ky,

L] \
. N

.1.‘;'» r i 3 4 ¥
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of the F relay opens the tip snd ring lesds between the line finder U ek
commutator and the distriot airoult snd prevents the district L re- Y
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 MB relay operated; (a) locks from ground on the armature
end outer make contact of the ST-A relsy, lead X, make contact snd
outer winding of the M3 relay, to battery on the break contact and
armature of the SL relay, s0 that the M8 relay will not release
should the selector return to normal while snother call is going
through, (b} closes a circuit from ground throusch the break springs
of the MB jack, make contacts of the LF and MB relays, to battery )
through the 800 ohm winding of the F relsy, which operates if the
relay was not previously opersted, (o) convects ground on its arma-
ture to the series circuit through the ¥8 relays of the other se-
lectors in the same group, thus permitiing the operation, over lead
CH of the CA, or CB relays in the stsrting circuit when all line
finder selectors in the group are off-normal, (d} opens the circuit
over lead Y, to prevent the GA relay from re-operatine, (e) trans-
fers the ST lead to the mnext line finder, which if busy, transfers
the oall over the ST lead in the same msnner until an idle line

A finder is found.

8. ~ As the line finder selector continues uwpwrrd, #t the end of the
tripping tone, ground on the K commutator brush and segment, short
circuits the 600 ohm winding of the TR rélsy through the break con-
tact of the DS relay, over lesd X and through the break contact of )
the SA relay, thus releasing the TR reley.Y The §T~A relay remains »
operated from the seme ground until the K brush moves off the K com-

. mutetor segment, When the circuit through the winding of the ST-A
relay is opened, relessing the relay. This is before the brushes of
the line finder selector heve reached the first set of line terminals.
The TR relsy released, closes the locking series circuit through the
TR relays in the other groups and opens the circult through the two

~ TRIP magnets, which reiease. The STA relay released, (&) opens the
locking circuit through the GA relay, whioh releases, (b) opens the
circuit through the locking (outer) winding of the ME relsy, but the
relay does not relesse as it is held operated over its opersting cir-
cuit, (e¢) opens the circuit through the STP-A 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 re-

leasoes and steps the brushes of the A group distridutor selector to " i

the next terminals, (@) removes the short circuit from the 500 ohm
winding of the' CA relesy, which does not operate unless all selectors
in the group are busy as described in paragraph 3l.

e O
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the trip circuit snd the H relay in the line finder circuit.
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When the seleotor brushes make contact with the terminsls associated

with the calling line, battery on the H terminel operates the 0 relay in
This circuit

is traced from battery in the trip circuit, through the 600 ohm winding of
the 0 relay and the 500 ohms resistance connected in parallel, make con-
tact of the L relay, over lead H, through the H multiple terminal and
brush, H commutator brush snd segment, outer contacts of cam Y, winding of
the H relay, to ground on the bresk contact and ermature of the DS relay.
With the H relsy operated, a 50 ohm non-inductive shunt is comnected =~
around its winding to ground on its armature for the purpose of increasing
the smount of current through the 500 ohm winding of the 0 relsy, thus :
speading 1ts - operation. This is necessary on account of the very short
time period when the H brush makes contact with the H terminal before the
cirouit over lead H, is opened by the overthrow of the selector. Th i
relay operated, opens the cirouit which holdas the LF relay operated, but
the LF relay does not release immediately on aoccount of s circuit being
closed from ground through the C commutator brush and segment, to battery
through both windings of the LF relay in series. The LF relay is thus :
held operated until the brushes are centersd on the terminals of the call-
ing line. When the circuit through the C commutator segmwent 1o opened,
the LF relay releasess The LF relsy released, (2) opens the circuit

- through the UP mesgnet, which stops the selector brushes on the terminals ~

of the calling line, (b) opens the circuit through the 800 ohm winding of
the F relsy, so that when the circuit through its 1,000 ohm winding is
opened, by the release of the CI -relsy when the district sender selector
seizes an idle sender, the P relay releases, (¢) closes a circuit operat-
ing the(%i)relay. This circuit is traced from ground through the break
contact springs of ghe MB jack, bresk contact of thg LF relay, make con=- -
tact of the E reley, winding of the SL relay, inner contacts of cam T,
make contacts of the D relay, to battery on the break contact of the DS

relay.

9.1 The adjustment of the ¢ commutator brush, with relation to the
tripped H multiple brush, is such that it does not break contact
with the C commutator segment until slightly after the holding cir-
cuit through both windings of the LF relay is opened by the opera--
tion of the H relay when the H brush makes contact with the H ter-
minal to which battery is connected. The UP magnet, therefore, re-=
mains operated and the selector continues to travel upward until
the brushes are carried slightly above the center of the ling ter-
-minals, sllowing the locking pawl to enter the notch on the rack at-
tached to the brush support rod. At this time and holding circuit
through both windings of the LF relay is opened at the ¢ commmutator,

releasing the reley.
The selector then drops into plsce, thus centering the brushes on

the line terminals. 3
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10,

11,

12.

13.

The O relay operated, opens the locking circuit of the K relegs
The K relay is very slow in releasing to hold the 0 relay operated
through its 1500 ohm winding, in order to permit the BA relay to re-

~lease before the 0 relay, otherwise snother line finder may be

started by this call. ;

The SL relay operated, closes a circuit which operates the €O
relay in the line eircuit from battery on its armature, through the
two 110 ohm resistances (A and B) in series, over lemd 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 ge-
lectors on a terminating ecall. The CO relay operated, relesses the
line L relay, which in turn releases the BA relay, which opens the
circuit through the 0 and H relays, which relesse, Another call may
now stert within this same group of 10 lines if the starting circuit
is ready for the call. The operation for a call originating in the
last 10 lines of & group of 20 will be similsr to that already de-
serived for the first 10 lines, except that the BA-1, X~1, 0-1, TR-1,
ST-B, and GB relsys are involved instead of the BA, X, 0, TR, ST-A,
and GA relays. . -

1f 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 ssme time. In this c2ge, the inner
windings of the 0 and 0-1 relays are connected together through the
make contacts of the BA, and Ba~l releys. .The 0 and 0-1 releys will
therefore operate i parallel when the H brush of elther or both line
finder selectors make contact with the H terminal of the calling
line, N !

The operation of the SL relay also closes s circuit operating
the district L, and CH relsys. This circuit is traced from ground
on the N commutator brush and segment, through the break contaoct of
the F relsay, make contsct of the SL relay, lower inner and upper
outer contacts of cam 0, to battery through the 600 ohm winding of
the CH relay.\(This same ground is connected through the inner con-
tacts of cam 0, upper outer sand lower innser 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 reclay, meke contact of the
CH relay, to battery through the selector time slarm circuit (not

. shown), which performs no function at this time. The L relay oper- i
ated, closes a circuit advancing the district switch to positioneBe

This circuit is traced from battery through the E magnet, 16&}_:‘"
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_outer contaet of cam B, moke Aontact of the L reley, to ground through

the lower contacts of cam M.” As the switch edvances from position 1,
the circuit through the L and CH relsys is opened, releasing the releys
and disconneoting the selector time alarm circuit., In position 1-1/2 to

. 2y the assoclated sender is held busy by ground through the upper outer
‘contact of cam H, snd the outer contacts of cam C.

With the switch in position 2, the tip and ring leads are closed .
from the calling line to the T and R leads of the associated sender cir-
cuit, thus permitting a dialing tone to be transmitted back over the
dialing circuit from the assooisted sender, 8s an indication that the
apparatus 1s resdy to receive the eall by the operation of the station
dial. The tip side of the dialing circuit is closed from the T lead of
the line, through the break contact of the F relay, inner contaots of
cam P to the T brush of the sender seleotor. The ring side of the dial-
ing circuit 1s closed from the R lead of the line, through the break

contact of the F relay, winding of the DC relay, inner contacts of cam

Q, to the R brush of the sender seleotor. In position 2, the CI relay
operates through its outer winding to ground on cam I, and remains oper-
ated until the switch advances from pogition 10. The'qg relay operated,
(a) comnects ground through the inner contacts of cam S, to the TEST
brush of the sender selector, thus making the associated sender test
busy after the switch advances from position 2, {b) closes the tip side
of the fundamental circuit through to the sender, (¢c) eloses the sender
control (SC) lead through the lower contacts of cam V, lower inner and
upper outer contacts of cam U, to battery through the outer winding "of .
the.D relay. After the sender functions the fundamental circuit is
established for the operation of the distrioct L relay and the stepping
relsy in the sender. This circuit is traced from ground in the sender

circuit, through the FT brush, make contact of the CI relsy, inner con-

tacts of cam L, to battery through the 1200 ohm winding of the L relay,

which operates. The L relay opersted, locks through its 1200 ohm wind-

ing and make contact through the upper contacts of cem L to the same
ground over the FT lead asnd advances.the switch to positionié from
ground on cam My In position 3, ground through the lower 1nner contact
of cam H is comnected to the FR lead, thus permitting the sender to
function, The 500 ohm winding of the CH relay is also comnected through
the lower contacts of cam U, in parallel with the winding of the D re-
lay, to the SC lead previously described. Should the CH relay operate
at this time, due to a high resistance ground in the sender oircuit, no
useful function will be performed. :

ISTRICT SRUSH ROUP ECTION

16.

With the switch in position 3, the UP magnet is operated for brush

sélection over & circult traced from bnttary through the winding of the

é

']

3
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magnet, inner contacts of cam O, make contasct 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 segments, the A segment 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 sent back to
satisfy the sender, the fundamentsl circuit is opened, releesing
the L relay. 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. This circuit 1s traced
from ground through the lower comtacts of cam M, 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 & 500 ohm ground, thus insuring the operation of the
CH'relay., In position 4, the trip magnet (T} is opgrated from
ground through the upper contacts of cam 5, and theﬁi)relay is
operated and locked to ground over the fundsmental reuit pre-
viously described, advancing the switch to position B

ISR

With the switch in pooition 5, the UP magnet is re-operated
and the trip magnet being operated, causes the previously selected

.set of brushes to trip when the selactor 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 seleo-~
tion, carrying the brushes over the commutstor segments, the B seg-

“ment and brush intermittently conneets ground to the tip side of

the fundsmental circuit through cam L, holding the district L re-.
lay operated, but successively short circuiting the stepping relay
in the associated sender circuit, thus releasing snd permitting its.
reoperation until the proper group has been selected. When suf-
ficient impulses have been sent back to satisfy the sender, the
fundsmental circuit 1ls opened, releasing the L relay whioh in turn
opens the circuit through the UP megnet 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 lesd with a 500 ohm ground, thus insuring the operation of the
‘CH relay. With the switch in position 6, a circuit is closed from
_ ground on the line finder N, commutator brush and segment, through:

the break contact of the F relay, make contact of the SL relay,
inner contacts of cam O, upper outer and lower inner contacts of
oam R, to battery through the 800 ohm winding of the L relay, oper-
ating the relesy. The L relay operated advances the switch to

T ————————
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position 7 in & oirocuit traced from battery through the R msgnet, lower

outer conté¢t of cem B, make contact of the L relay, inner contacts of

cam M, make contacts of the D relay, to ground through the lower outer
‘. contact of cam I. x

. YIRUNK HUNTING
AR o *
17. = ©Should the first trunk in the group in which the selector is hunting
ca be idle, the L relay releases as the switch leaves position 6 1/4. When

. the switch enters position 6 1/2, ground is connected to the sleeve of

- the selected trunk through the outer contacts of cam M, bregk contact of
the L relay, lower outer and upper inner contects of cam E, 88 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
ot " be busy, the L relay is held operated in a circult from battery through
. 1ts imner winding end make contact, lower outer and upper immer 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 M
under control of the L relsy and the selector travels upward until an
idle trunk is found. When an idle trunk is found, the locking circuit
through the inner winding of the L relsy is openedj-dbut the relsy does
not release immedistely due to & circuit being closed from battery
through its outer winding inner contscts of czm R, to ground through the
C commutator brush and segment, When the brushes sre centered on the
trunk terminals, the circuit through the C commutator segment is opened
and. the L relay relesses, in turn opening the circuit through the UP mag-

/" net, which stops the selector brushes on the terminals of the selected

trunke The L relay released also advances the switch to position 8,

" mG"_COMMUTATOR

fi:} : ’.. 18,1 The adjustment of the C commutator brush, with relation to the
L, r " tripped sleeve multiple brush, is such, that it does not bresk
e contact with the C commutator segment until slightly after the i
: holding circuit through the inner winding of the L relay is opened,
A 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 continues to travel upward
4 ; until the brushes are carried slightly above the center of the

awnj trunk terminsls, allowing the locking pawl to enter the notch on
Wt o the rack attaohed to the brush support rod. At this time the :
B "~ ' other holding circuit through the outer winding of the L relay is .
R | opened at the C commutator, releasing the relay, which disconnécts.
PR ground from the commutetor feed bar (G), and relesses the UP mag-

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

§
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. - brushes on the trunk terminala. During trunk hunting, in po-
~sition 7 only, the commutator feed ground is supplied from
ground on cam M, under control of the L relasy. This is to :
prevent the re-operation of the L relay by the closing of &8 .  »
circuit between the C commutator brush-and segment, on the A A e e
overthrow of the selector, as it drops into place. - AT g

- 19, Ag the switoh advances from position 7, ground on coam H is re-
moved from the fundamental ring (FR) lead, and in position 7 3/4,
. ground through the upper contacts of cam E is connected to the
sleeve of the selected trunk as & busy oondition, With the switoh
in position 8, a circuit is closed from ground on the armature and
make contsct of the CH relay, through the lower outer and upper in-
ner contacts of cam 0, upper outer and lower imner contacts of cam Py
R, to battery through the outer winding of the L reley, which oper~ = .
ates, advancing the switch to position 9. 7 In poeition 9, the tip i
and ring sides of the outgoing fundsmental circuit are closed to |
the tip and ring terminals of the selected trunk for selection be- . ' .
yond, through the FT and FR brushes of the sender selector and b
cams F and @, respectively. After selection beyond has been com- .
pleted, ground in the sender is removed from the SC lead, releasing '
the CH relay, in turn releasing the L relsy. The [ relay released, . . .
advances the switoh to position 10. As the switoh leaves pesition '
'_T7§?‘the dieling circuit is opened at the upper inner conmtact of ..
cems P end Q, and in position 9 3/4, the tip and ring leads from ki g
. the line finder are closed through the lower contacts of cams P andv - '
Q, respectively, to 24 volt battery snd ground in the distriet, . = = e
holding the DC reley operated under the comntrol of the station RN St
switchhooke. With the DC relay operated, a locking circult is R Ll
closed for the D relay after the switch advances from positiom 10. -
.This circuit is traced from battery through the imner winding of _ L
the D relay, make contact of the DC relsy, make contact of the D', = o r(*:> :
relay, to ground through the lower outer contact of cem I, The D = = ‘ Nl
relsy (178-AK) is made slow in releasing in order that the comneo~ =~ - W b
tion may not be lost if the switchhook at the called station is R ey
momentarily depressed. With the switch in position 10 the sender

'L relay to operste and lock through its inner winding over tne tip | ‘
of the fundamental circuit previously described. The L relay oper- _

ated, advancesﬂ;ha ‘switch for tslking selection until the relay 1is P p—
Teleased by the operation of the sender circuit. As the switch ad- , . ~ | ';’
vences, ground is intermittently connected to the tip side of the i,
fundamental circuit through the outer contacts of cam E, holding ‘
the L relasy operated, but sucocessively short circuiting and- permit-

‘ting the re-operestion of the stepping relay in the sender circuilt, !
When sufficient zmpulle- have been sent back to natiafy the oendor. A

s e S o,
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the fundamental circuit is opened, releasing the L relay., The L relay

released, opens the circuit through the R magnet, stopping the 'he switch in

position 11, 12 or 13, depending upon the class of call. As the switch
leaves position 10, the holding circuit of the CI relsy is transferred
: from ground on cam I to ground on cam E, under the control of the L re-
’ " lay. This cirouit is traced from battery through the outer winding of
(,g\ : the CI relsy, inner contacts of cam U, make contact of the CI relay,

lower inner end upper outer contacts of cam V, make contect of the L re-

lay, to ground through the lower inner and upper outer contacts of cam
Es The release of the L relay opens the holding circuit through the CI
relay, disconnecting the sender from the distriect circuit,

CALLED PARTY ANSWERS

0. - When the receiver at the called-stastion is removed from the switch~
hook, with the switch in position 11 or 12, reversed battery and ground

“from the incoming circuit operates the C5 relay. This eircuit is traced

from battery over the ring side of the circuit, through the outer con-
tacts of cam G, winding of the repeating ocoil, outer and lower inner
contacts of cem 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 F, to ground over the tip side in the incoming oircuit.
The CS relay operated, closes a circuit fgom ground on the upper outer
contact of cam I, through i%s make contact, outer contacts of cem N,
winding of the 1 relay, to battery throusgh the #3 contact of the 149-J

interrupter. When the interrupter contact closes, the I relay operates 5
and locks to the same ground through its make contsct. When the #4 con- .

tact of the interrupter closes, the operation of the I relasy 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 snd armmature and closes a circuit from bat-
i TR tery on its make contact for holding the SL relsy operated after the D
N’ relasy relesses.

20,1 . The 149-J interrupter is 80 connected in the circuit that the
operstion of the CH relay is delayed for at least two seconds

\ : , . after the CS relsy operatas. This delay is to prevent the false

N\ . : operation of the CH relsy should the CS relay operate mocmentarily

N : before the called party answers due to any line disturbances..

o OPERATOR ANSWERS
J 3 The switoh advences to position 13, as described above, and when

the ‘operator inserts the plug of an answering cord in the answering
/ ek Jack of the trunk, the CS relay operates on reversed battery and ground

: ¥ e
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over the trunk, The (S relay opersted éloses a clrcuit from the

sume ground on csm 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 advences the switch to position 14, With

the switch in position 14, the repeating coil and 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 and Q respectively,

As the switch enters position 13-1/2, the L relay locke in a cir-

cult from ground over lead S of the selected trunk, through the
upper imner and lower outer contacts of cam E, to battery through
the make contact snd inner winding of the L relay, and in-posi-
tion 14, the locking circuit through the inner winding of the D
relay is tresnsferred from the contscts of the DC relay to the up-
per contacts of cam J. In position 14, a checking tone ecircuit
is closed over the sleeve of the operator's trunk, inner con-
tacts of cam E, make contect of the L relsy, upper contacts of
cem V, lower contactes of cem W, 2 m.f. condenser, lower inner and
wipper outer contects of cam X, the S brush and terminal at the

. line finder benk, to ground through the wlnding of the CO relay
for number checking.

' DISCONNECTION REGULAR CALL .

22,

When the receiver at the calling station is replsced on the
switchhook, the DC relay releases, in turn releasing the.D relay.
The D reley released, closes a circuit operating the F relay.

This circuit is traced from grouhd on the lower outer contact of
ﬁam I, break contact of the D relay, to battery through the 800
ohm winding of the F relay. The F relay operated, disconnects

\) *v the tip and ring of the trunk from the line and closes a circuit

J}‘Q
)}
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from ground on the N commutator brush and segment, through its
make contsct, upper inner and lower outer contacts of cam D, to
battery through the R magnet, advancing the switch to position 16,

On M.R., distriot circuits, with the switch in position 16, a
circuit is closed from battery on the make contact of the CH re-
lay, outer contects of cam T, through the three 18-iN resistances
in psrallel, the H brush and terminal st 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, snhother 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 relsy beinz shunted by the & ohm message
regieter while the H brush of the hunting selector is passing
over the H terminal of this line, When the 149-C interrupter
contacts I close, a circuit is closed from ground on the make
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‘contacts, through the lower contacts of cam R, to battery throﬁgb the

* Jouter winding of the L relsy, operating the L relay. The L relay oper-

ated, locks through its inner winding and meke contact to ground on canm
E. Ground on the II mske contacts of the interrupter is closed through

the inner contects of cam Y, make contact of the L relay, outer contacts

of cam J, to battery through the inner winding of the D relay, which

operates.s The D relesy opersted, advances the switch to position 17 in a .

circuit from battery through the R magnset, lower outer contact of cam B,
make contact of the L relsy, inner contacts of cem M, make contact of
the D reley, to ground on cam I. In poseition 17 the A cam sdvances the
switeh to position 18, P :

Ag the switch advances from positions 16 to 18, the eircuits through
the D, 8L, CH and L relays are opened, releasing the relays and the bat-.
tery for operating the message register 1s disconnected from lead H.

The release of the SL relsy dlsconnects battery from lead S, releasing
the CO relay, thus restoring the line circuit to normal., As  the switch
enters position 17, the relesse of the D relsy closes a circuit operat-
ing the DS relsy in the line finder circuit. This circuit is traced
from ground on the M commutstor 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 contscts of the DS relay. The DS relsy
operated, (a) locks through its make contact and 350 ohm winding to the
same ground, (b) closes s circuit throuch the oufer winding of the F re-
lay, thus insuring the relay to hold until both the line finder selector
and the district selector have returned to normal, operates the line
finder DOWN magmet from ground on its armsture, which restores the line
finder selector to normal. When the line finder selector returns to nor-
mal, ground is disconnected from the M commutator segment, relessing the

- E,. DS, and B relsys.

With the district ewitch in position 18, & circuit is closed from
ground on the N commutstor brush ond segment, make contact of the F re-
lay, upper contacts of cam D to battery through the district DOWN mag-
net, which operstes and restores the district selector to normal, As .’
the district selector returns to normal, a circuit is clgsed from ground
on the Y comutator brush and segment, upper imner contact of cam B, to
battery through the R magnet, advancing the switch to position 1 or nor-
mal, As the ewitch lesves position 18, the circuit through the DOWN mag-
net is opened, snd after position 18 1/4, the circuit through the outer
winding of the F relay is opened, relessing the relay snd restoring the
circuit to normal,

Should the calling subscriber fail to replace the receiver on the
switchhook after the called subsoriber has disconnected, the release of
the CS relsy, due to the incoming trunk functioning, operates the

g
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selector time slarm circuit from ground through the upper outer con-
tect of cam I, theroby,notifying the switchmen of the existing con-
dition,

DISCONNECTION TALKING TO OPERATOR

27.

With the plug of the answering cord in the trunk jack at the in-
coming end, ground is connected to the sleeve terminsl of the trunk
to hold the dlstrict L relsy operated. If the plug of the cord is
removed from the trunk jack before the receiver at the calling sta-
tion is replaced on the switohhook, the line relay in the trunk ocir-
cuit will operate. tharaby holding the ground on the gleave terminel
of the trunk. When the receiver at the calling station is replaced

on the switchhook snd the plug of the snswering cord is removed from ~

the trunk Jack at the incoming end, the DC relasy releases, and
ground is disconnected from the sleeve of the trunk, releasing the

L reley, thus edvancing the switoh to position 15. As the switch
advances from positiom 14-1/4, the locking circuit through the in-.
ner winding of the I relay is opened at cam J, relesasing the relay.
The D relay released, opens the circuit through the SL relay, which
relesses, 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 amature of the SI relay through

the lower contacts of cam D advances the syitch to position 17, the
A4 csm sdvencing it to position 18. In position 16, the CH relay be-

ing normal, battery 1é not commected over lead H to operate the mes-

sage register in the line circuit, as the csll is not chargeable,
From this point on, the line finder and district selectors are re-
stored to normal as desoribed in paragreph 24, and 25,

DISGONNECTIOK ON ABANDONED CALLS
fal_ DISCONNECT ION BEFORE LINE FINDER SELECTOR FINDS LINE

28.

Should the calling subscriber replace the receiver on the
switchhook before a hunting selector finds the line, the L relsy in
the line circuit releases, removing battery from the H terminal at
the miltiple bark. 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 relsy, 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 st the top of the multiple
bankes The H relay operates from ground on the break contact and
armeture of the DS relay, winding of the H relay, outer contacts of

e
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cam Y, H brush of the selector, to battery on the terminal of the H comb,
supplied through the 1,000 ohm non-inductive winding of the Ba-1l relay
and the break contacts of the Ba-1, and BA relays. The H relay operated,
releases the LF relay, which in turn releases the F relay and opens the
circuit through the UP magmnet, stopping the selector. The N commutator

segment is opened with the selector brush resting on the H comb terminal

to prevent the distriet switch from advencing from normsl when the F re-
lay is relessed by the release of the LF relay. When the F relay re-
leases, the DS relsy operates from ground on the X commutator brush and
segment, through its 1,000 ohm winding., The DS relay operated, operates
the DOWN megnet, restoring the selector to mormale

an

POSITIONS 2 TO 6

29,

If the re¢eiver is replaced on the switchhook it the calling station

.while the district switch 18 in positions 2 to 6, the dieling circuit is

opened at the calling station, causing the sender circuit to function

.and connect a direct ground, to the SC lead, causing the D relay to re-

lease on sccount of the increased ourrent flowing through the outer
winding of the relay. The D relay is conneéted diffentially, but does
not release when its inner winding is connected direatly to ground and
its outer winding connected to ground in series with a resistance. The
D relay released, operates the DS relay, which restoree the line finder

‘selector to normal, as described in paragraph 24, The D relay released,

alao opens the circuit through the SL relay, which releases. The BL re-
lay relessed, disconnmedts battery from lead S, relessing the CO relay in
the 1line circuit, and advences the district switoh to position 6 from
ground on its armature and break contact through the lower contacts of
cam Do With the district switch in position 6, a circult is clased from
the same ground through the lower imner and upper outer contacts of cam

. D, to battery through the DOWN magnet, operating the district DOWN mag-
net, restoring the selector to normel., Vhen the selector reaches nor-
- mal, ground on the Y commutator brush and segment sdvances the switch

to normal.

' POSITIONS 7 TO 10

30.

Should the receiver be replsced on the switchhook while the dis-
trict switch is in any of these positions, the line finder circuit is
restored to normal, as previously described in paragraph 24, Trunk
hunting and selection beyond will take place in the same manner snd the.
advance of the sender clrcuit advances the switch to position 1l. 1In -
position 11 the release of D relay releases the CO relay and operates
the F relay, which oloses & circuit from ground on the N commutator
brush and segment, advancing the switch to position 16. In position
16, ground on the armsture of the SL reley advences the switch to
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: position 17, the i cam advencing the switch to position 18, From
this point on, the district selector and switch are restored to nor-
mal as described in paragraph 25, :

_ ALL SELECTORS IN ONE SUB-GROUP BUSY : a0 Fe

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 cirocuit, through the make contacts
of all the other operated MB relays in sub-group "A"™, over lead CH
f to the starting circuit, 500 ohm winding of the CA relay, to battery .-
| . through the 600 ohm resistance (C). The CiA 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-i relay, to battery through
the winding of the SA relay and the break contsct of 8B relay., When
- a call is now received, the SA reley operates in series with the 600 .
ohm winding of the TR relay, im turn operating the ST-B relays, 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 ammature of the CB relay. The ST-B relay operated, operates -
the K relay, starts & selector in the "B" sub-group hunting for the
calling line and closes a locking circult through the 1000 ohm wind-
ing and make contact of the CA relay. This is to prevent the re-
leagse of the CA relsy should s selector become available in the A% -
sub~group while & c¢all is going through the "B" sub-group. If. all
selectors in sub-group "B" are busy, the operation is eimilar ex-
cept that the CB, SB, and ST-~A relays now operate, . The ST-A relay .
operated, starts a selector in the "A" sub-group hunting, as ex-
plained bvefore.

ALL SELECTORS IN BOTH SUB-GROUPS BUSY

326 If all selectors in both sub-groups are busy, both the CA and ; J

" CB relays are operated, Should & osll be received in either sub- : e

group under these conditions, the corresponding SA or SB relay .
.operates, but neither the ST-B nor ST-A reley will operate as the L

circuits to ground on the srmsture of thg CA, and CB relays are d
open. When a cell 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 meke -contact of the SA reley to ground P ”’j)

e g

on the armeture of the CB relay, if the asll is in sub-group "A",
or “through the mske 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 busye '

ok o A A PO TSt S T
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33 If a line finder does not find the subscriber's line within 35
seconds after the receiver at the calling station 1s removed from the
switchhook, sn alarm i# given in the following manner; Then the receiver
at the celling station 18 removed from the switchhook, the line L relay
operates, operating the BA relay. The BA relasy operated, connects bat-
tery to the contact of the 152-D interrupter in the time alsrm circuit
over a circuit from battery through the outer winding and make contect of
the BA relsy, lead B, winding of the B (frame} relsy in the time alarm
cireuit, brush and termminal 1 of the START arc 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 (frame) relay
; does not operate, however, due to being short circuited by ground on the
¢ - interrupter. When the interrupter contact opens, the short circuit is
' removed from the winding of the A relay, which now operstes in series a1
with the winding and make contact of the B relay, to ground on the arma-
ture of the B relsy, thus holding both relsys opersted. 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-
ley terminal 1 and brush of the STEP arc of the selector, to battery
through the winding of the STP megnets “hen the interrupter contact
opens, the STP magnet releasea and steps its brushes one step on its
back stroke. The selector brushes thus advance one step for esch make
and break of the interrupter contact, which is of an interval of 7
seconds, until the fifth terminsl 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
8 circuit from battery on the armsture of the A (frasme) relay, terminal
6 and brush of the LAMP arc 0of the selector, lead A, through the make
contact of the BA relay, BA-1l lamp, lead ¢, to ground throngh the wind-
ing of the B (sisle) relay im the time alarm circuit, which operates.
The B relay operated, operates the A (alsle) relasy. The A reley oper-
ated, lights the aisle pilot and main or monitoring board lamps through
(/—\ their respective auxiliary alarm circuits. When the source of trouble
N, is removed and the BA relsy 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 B relays, extinguishing the aisle and main or monitor-
ing board lamps and silencing the alarm. The release of the B (freme)
relay also closes a circuit from ground on its armature, through ter-
minal b and the bridging brush of the RETURN arc of the selector, to
e battery through the break contact and winding of the STP magnet, which
S~ operates snd steps the selector brushes to terminal 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 i8 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 normel posi-
tion by way of the STEP bridging brush and 5, 10, 15 or 20 terminal,
as the case moy be. If the selector had been £t normal poaition 6,
11 or 16 when the BA relay operated, the operation would have been
the same ms described for position 1,

WIRING OF GROUP DISTRIBUTOR BANK

3be

.36

The wiring of the two group distridbutor arcs of the regular G
distributing selector bank, shown on the regular starting circult,
gnd of the emergency G distributor selector bank, is shown in de-
tail in the circuit associatea with the series circuit through the
emergency Jjack and the contacts of the TR, and TR-1 relays for the
15 groups of a psnel 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 2 trip
circuit is divided into two units, & and B, calls originating in
the first 10 lines of a group of 20 lines are comnected through _
trip unit A snd a teminsl and brush of the G arc normally having ...
access to the line finders in sub-group "A*, Calls originating in ' ;
the last 10 lines of a group are connected through trip unit B and
a corresponding terminsl and brush of the other arc normally hav-
ing access to the line finders in sub-group "B". This arrangement
pemmits the distributing of the 30 trip circuit 4, and B units to
sub-groups "A" and "BY, 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 sdvanced one step to

the next group after each call. The series circuit through the con-
tacts of the TR, and TR-1 relays permite the passing of a call

through 8 number of idle groups with the same speed as though the

c2ll originsted o6n & 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 nezrest the one having the preference at

thet time will be completed first, because of the series locking &
arrsngement of the TR or TR-1 relay holding the relay of this group .
locked end releasing the other relays. \

The TR relsy in any group locks from ground through its 600 ohm
winding end mske contact, Jack 10, terminal and brush of the associ-
ated arc of the G selector, to bsttery in the starting circuit
through Jack 15, The TR-1 relay locks through its 600 ohm winding

b o
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~ and make contact, Jack 12, corresponding terminal and brush of the asso-
i clated G arc, to the starting cireult through Jack 16, Jecks 10 and 12
of each group circuit wire to the selector src terminals and jacks 9,
and 11 loop to the next group ocircuit, so that though the selector mey
be giving preference to ome group, this group being idle, and a call
originates in some other group, & circuit is closed back through the in-
~ tervening jacks and break contacts of the intervening relsys of esch
group until the terminal which the distributor brush is resting on is
. reached, Assume a call originates in group 15, erd is passing through
N\ - trip unit A and the brushes of the G distributor selector are resting on’
‘ the first group terminal, which is terminal ls The locking circuit for -
the TR relay will be as follows: Through the 600 ohm winding and make
contact of the TR relay and Jjack 10 of group 15, jJack 11, break contacts
~ of the TR-1 and TR relays, and jack 10 of group 14 (mot shown), through S
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 ocalls 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
sterting circuit will be completed first, FPor example, if a call
; . startéd in group 10, trip unit A, and enother™in group 156, trip unit 4,
the operation of the TR relay in the former group would release the TR
relay in the latter circuit, but remain locked itselfs The magnet of
the. G selector is operated by ground on the aimature of the ST-A or
ST-B relay end the brushes advance one atep on the release of the se-
leotor smmature when the ST-A or ST-B reley releases after each call.

J LINE FINDER DISTRIBUTOR

37. .  The distributing selectors A, and B shown in detail on "The Seleotor
Start Wire Circuit™ are used for distributing calls uniformly to the
line finder selectors in sub-groups A, and B respectively., )

i 386 When the number of line finder selectors for a group does not exceed
i fﬂ\? : 40 selectors for each 300 lines, the starting circuit shall be equipped
) : with two 200-R distributor seleotors. Figure 1 shows these selectors

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

i When the operation of the S5T-A relay in the starting circuit connects
T ground on the start (ST) lead, 8s desoribed in paragreph 5, the LF re-

| ; lsy which operates depends upon the terminal on which the A-1 bdbridging
i, brush is resting. aAssume the A-1l brush is resting on terminal 1 in the
’ __regular start circuit of sub-group A. In this case if the first se-

! N lector is not busy the associmted LF relay operates and functions as

] : f previously described, If the first selector is busy, the associated

1 e AB relay will be operated and the circuit through the LF relay will be

' : open., In this case the LF relay sssociated with the next idle selector
will operate. Assuming this to be the tenth selector, a circuit is then

i
i : A P E0

.
‘ ’ ; 2

i ~
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closed from ground at the 5T-A relay (not shown) through the break
contacts of the GA and C relays, the A-1 bridging brush and terminsl

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

I contact of the first MB relesy, the series mske contects of ‘the suc- .
| ceeding operated VB relsys, break contact of the tenth 4B relsy, to' :
i battery through the inner winding of the LF relay (not shown) which

! operates, The operation of the GA relsy, ns described in paragraph

b, operates the BTP-A megnet from ground on the armsture of the.

S5T~-A relay, throush terminsl 1 snd the A-3 brush, to bvattery

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

leases on the completion of a csll, the STP-A magnet relesses, in

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

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

lector eovance from the terminels of the last line finder selector
terminal 16, the selector 1s sdvanced over the spare terminsls to

the first terminal from ground on the strapped spare terminals

through the 4-2 brush. WVhile the selector is advancing over the.

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

selector through the a-1 brush anc strapped spare terminals by the

strap from terminal 22 to terminsl 1 on the A-1 arec.

T T Y.

39%. “hen the number of line finder selectors for s group exceeds
40 selectors for each 300 lines, the starting oircuit shall be
f equipped with two 200-P distributor selectors. Figure 2 shows
; these selectors wired and equipped for 26 line finder selectors
for each sub-groups. It will be noted that the ST leads from the
first 15 line finder selectors of esch sub-group are connected in - ) S
their respective order to the first 15 terminsls of the A-1 and B-1
arcs and the ST lesds of the last 11l :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 ere in the oppo-
‘site position from the brushes of the last three arcs, so that only
l three brushes of a selector will be making ‘contact with terminels
i at the'same time, the other three brushes being open at that time.
I On ¢ regular call in sub-group A, the circult functions as de-
|

e —— s

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 lest three brushes sre now
resting on the first terminal of the 4-4, A<5 and A-6 arcs. - The
next call in this sub-group will ther start 17 selector, if idle,

resting on terminel 11 of the associated arcs and the 26 line
finder selector is idle. The opersation of the ST-A relay in the
starting circult closes a circult from ground on its armature,
break contact of the Ga and C relays, -4 brush and: terminal 11.-.
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,('\ over the 87 lesd, through the break contaet of the MB relay of the last
or 26 line finder selector in the sub-group, to the associated LF re-
lasy. The operation of the GA relay operates the STP-a magnet through
the A~6 brush snd terminsl 11, The release of the ST-A relay releases -
the STP-A megnet, advancing the brushes to the nmext 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-1l, A-2 and A-3 arcs. While the selector is

i . sdvancing over the spare terminais, a call at this time will be routed

‘ to the first selector throusgh the A-4 brush and strapped spare terminals
by the strap to terminal 1 of the A-1l arc.

- 40, The number of line finder selectors for s sub-group may thus be ar-
rangea by changing the necessary strapping on the selector arcs. The
operstion for the emergency selector for sub-group "A", and the reguler
and emergency selectors for sub-group "B" are similar. ;

' ANOTHER SELECTOR RETURNS TO NORMAL WHILE A CALL IS GOING THROUGH

41, When the ST-A relay operates on a regular oall, ground is connected
to the line finder oircuit over lead X so that when the MB relay oper-
ates it is held operated through its outer winding from battery on the
armeture of the SL relay. This locking circuit prevents the MB relay
from releasing, should & selector return to normal while a call is going
through, until the esll is safely started. There is the possibility
that a circuit may have been closed from ground on the srmature of the
ST-A relay, through the make contacts of several MP relays, to an LF
relay essociatec 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 Y3 relay released, due to the associated line
finder selector returning to normal, it would find ground om the ST
lead and operate a second LF relay, thereby starting two line finder
selectors for the same call,

' ~A(u,j TESTIN .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 circuit for making the
test is the first or bottom line of the bottom bank in both the "A® :
and "B" sub-groups, the first line terminals in both sub-groups being
connected togethers p

s/ 43, When the 184 plug (shown on %he line finder circuit) is inserted
in the TEST Jjack of the line finder under test, the ST apd ST-1 1ead¢
are connected together. The 1000 ohm winding of the-LF rolay is

S E wAaes W
B
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disconnected from the bresk contact of the MB relay and connected to
the make contact of the C relay in the starting circuit through the
strapped ring and sieeve of the TEST plug. When the plug of the ,
test box cord is inserted in either 159 test jack, the A relay oper- -
ates from ground on the sleeve of the test box cord, The & relay is
quick in operating to precede the TR 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 releys in the tirip circuit
and connects ground to the winding of the B relay, which operates.,
This circuit is traced from ground on the right inner armasture of
the A relay, winding and break contact of the B relay, break con-
tacts of the ST-A and ST-B relays, to battery on the armature of

the STP-G msgnet when the previous step of the G distributor se-
lector has been completed. The B relay is slow inm operating to
prevent a csll which has just reached the ST-A or ST-B relay from
being interrupteq and there being the possibility of two selectors
arriving on the test line. The B relay operated, (8) locks to bat-
tery on its make contact, (b) operates the C and Cl1 relay from
ground on its armature, through the break contact of the E relsy,
(e¢) closes the ring side of a loop through the test box, which
operates the L relsy assocliated with the test line. The C relsy
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 jJack to the make contact of the ST-A relay, as herein-
after described, (d) opens the operating circuit for the ST-8 relay,
which would otherwise operate snd lock on a call within the last 10
lines in the group. The Cl relay operated, (a) closes a circuit for
operating the TR reley '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 "B", thus connecting the K commutstor g
segments of all the selectors of both sub-groups together, (¢} con-
nects the Y lead of sub-group "A" with the Y lead 8f sub-group "a8",

. 80 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

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

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

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

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

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

600 ohm winding and make contsct, make contact of the C reley, break PETmY

contacts of the CA and SB relays, to battery through the winding of i/

the ST-A relay, which operatese %The ST-A relay operated, functions - °

as described in paragraph 6 and in addition closes a circuit operat-

ing the D relay. The circuit for operating the LF relsy of the line

finder circuit under test is traced from ground on the armature and

L

-
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(fﬁ) : inner meke contact of the ST-A relay, through the break contact of the
GA relay, make contact of the C relsy, sleeve and ring of the TES? Jack
and plug in the line finder circult, to bgttery through the 1000 ohm
winding of the LF relay. The LF relay operated, starts the selector
bunting for the battery on the H terminsl of the test line, as in the
case of & regular call. With the exceptions slready stated, the line,
trip, starting, line finder and district circuits tunctlon as for a regu-
lar call.

- 45, When the ST-A relsy operates, the circult for operating the D relay
is traced from ground on the srmature and outer make contsct of the ST-A
relay, break contasct 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
‘s 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 reley operated, (a) locks to ground on the armature of
the A relay, (b) releases the C and Cl relsys, thereby restoring the
starting circuit to normal, (¢) closes the circuit from battery on the
armature of the STP-G magret, which was opened by the operation of the A
g relay ond leter closed by the operation of the Cl relay, through to the
> 700 ohm windings of the TR and TR~1 relays, When the plug of the test ',
~ box cord -1s removed from the test jack, the A relay is released, releps-
‘ing the B, D and E relays; thereby restoring the test circuit to normal. . '

TELL TALE - LINE FINDER SELECTOR

46, Should the selector travel to the tell tele 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 sttendant, As the N commutstor segment is open
at tell-tele, the distriot is preventéd from advancing from its normal
position. The selector in this case is restored.to normel manually by

(::> the attendant, .

ioa 47, Should the selector travel to the tell-tale position while hunting,
: { £ with the multiple brush tripped, 2 circuit is ¢losed from dbattery in

b the trip circuit through the 500 ohm winding of the 0O relay in psrallel
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 i

" 1line finder selector, outer contacts of cam Y, winding of the H relay,
to- ground on the armature of the DS relay, operating the O &nd H re-
lays. The 0 reley operated, opens the locking ecircuit of the K.reley
“and the H reley operated, releases the LF relay, which in turn releases
the F relay and UP magnet. The F relay releesed, opens the oircuit

. . i v
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through the tell-tsle zlarm and comnects ground chrough the X commu-
tator brush and sezment to battery through tue 1000 chm winding of
the DS relay, which operates, in tuin operating ths DOVH magnet, re-
storing the selector to normal. The recéiver st the calling station
being still removed from the switchhook, the L &nd BA relays are
still operated and the call again goes through as described under
YORIGINATING CALL"™,

TELL TALE-DISTRICT 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 positionr 18. In position 18, the
DOV magnet operates and restores the selector to normal., When the
selector returns to normal, ground on the Y commutator brush and
segment advances the switch to position 1l

. OVERTLOW

49, If all the trunks in the group are busy, the district selector,
' while trunk hunting in position 7, will travel o the top.of the
group and rest on the overflow terminals. 4s the sleeve terminal
at overflow is open, the L relay releases, in turn advencing the
switch to position 8., Im position 8, the L relay re-cperstes fram
ground -on the armature of the CH relay, edvancing the switch to po-
sition 9. In position 9, & circuit is closed from ground on the Z
commatator brush and segment, through the upper contacts of cem K,
to battery through the R magnet, advancing the switch to position
10. In position 10, & circuit is closed from ground on-ths Z com-
. mutator brush and segment, through the upper outer ccuntact 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 t0 the
same ground, through the upper outer contact of cam L, advancing
the switch to position 14, from ground on cam M. As the switch
advances from position 13, the L relay releases, and in position
14 advances the switch to position 15: The releasse of the L relay
‘2also relesses the CI relay, disconnecting the sender from the dis-
trict circuites With the. switch in position 15, a circwiv is =
closed from the "Miscellaneous Tone Circult” over lesd G, 2 ¥.F,
condenser, upper contacts of cam &, 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 and upper inner contacts of
. cam J, make contact of the D relay, to grounéd on cam I. A tone is
therefore induced in the other winding of the repeating coil, thus
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causing the "All Trunks Busy" tone to be sent back to the calling sub-
scribers, When the receiver at the ocalling station is replaced on the
switchhook, the DC relay relesses, 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" comrutator segment is to maintain an idle
conditiorn on the multiple overflow terminals, 80 that more than one se-
lector may stop on overflow at one time; Otherwise the first selector
reaching overflow would meke the sleeve multiple terminals busy, thus
causing succeeding selectors to continue upwsrd into the next group of
trunks. The "C" commutator segment is open st overflow, but the S bar
is continuous. Both the "0" ana "3" commutstor brushes are permanently
strapped together and wired to the multiple sleeve brush. When, the se-
lector is at overflow, the "O" commutator brush is resting on &n open
(dead) segment and, ss the busy ground is fed through the "0" commu-
tator bar only, this arrsngement malntains a non-busy condition on the
sleeve terminals, When necessary to combline two or more groups of
trunks, the multiple sleeve overtflow terminals between the combined
groups ere msde permanently busy by being connected to ground. -As the
"S5" commutator bar is closed at overfiow, the L relay §s held operated
at this time, and the selector therefore hunts past the "made busy"
terminale into the next group,

ZEE!INATING CALL

51,
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When a final selector comnects to the tip, ring end sleeve ter-
minals of an idle line st the final multiple, battery through a re-
sistance in the final circuit is connected over the sleeve lesed S5, to

: ground through the both windings of the CO reley on individusl lines

snd 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 opersted, disconnects the L relay bat-
tery bridge from across the tip and ring of the line circuits When
the finsl selector returns to normal, the circuit through the windings

.. of the CO relsy is opened, releasing the relay andé restoring the eir-
- ouit’to normal.
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