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‘Western Electric Company, Inc,, (28 Pages) Pagé #l., .

Equivient Engineering lranch, Issue 2 - BT-431434.

Hawthorne, June 29, 1923. (*)

- UETHOD OF OPERATION i o
Line Finder And District Se;ector;Circuit Includinngine,Circuit,~Trip.Cir-
cuit, Sta:tingJCiycqit,,T;me.Alarm Cirquit~g~Pane1¢Maghine'Switching.system.

A e R

1. PURPOSE OF CIRCUIT .

1k, - onip cireuit is arranged to Route calls, start Line Finders,

Find Calling Subscribers Line, and comneet it with various switch-
ing apparatus necessary to Complete s call. ‘

2. WORKING LIMITS
A -This circuit has,MaximumJexternal trunk Supervisory loop range
of 5010 ohms. It is: 2150 used with Subscribers loops 6f 900 Ohm
Maximum and a Minimum leak of 10,000 Ohums. :

OPERATION. -

3. PRINCIPAL FUNCTIONS

a,i;f__ Gause‘éfarting Ci?éuit funétién.”
S g e i
3:3  Pimd Qalling fine.
§3éﬁ, _: Start Sehde;_séieétér,.
8.5 ."”Eéﬁaﬁiggﬂfﬁgiﬁing'cégzéetion;
37§i:}';iP;¢videfTihihg Aiarm;?eatﬁzg.b
4. CONREGTING CTRGUITS - o
e Any Standard Incoming Circuit. ..
DESCRIPTION OF OPERATION
5. _This‘cdmmon panél'liné findef and district‘selecfbr circuif‘is‘used

for passing calls originaﬁed by a dial subscriber on a fiat Or indivi.
dual messageé rate line. . It consists of six functiona11y~connédted cir-
cuits, as follows:~ . ; e e :
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S The LINE circuit consists of a line relay (1), cut-off relay

5.2

5.3

5.4

(CO), and a message register, one line circuit for each subscriber's
line. When the receiver at a calling station is removed from the .
switchhook, battery is commected 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.
Wnen 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 recleased, thus per-

mitting another call to start in that half of the group.

A TRIP circuit -is provided for each bank of 30 lines, thus mak-
ing 15 trip circuits on a panel line finder frame of 30Q 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 B, having ac-
cess to the last 10 lines in & bank. The trip circuit mechanically
trips the selector brushes of ‘the particular bank in which the ter-
minais of its associated lines appear and connects to a starting
circuit. Each trip circuit is ecuipped with an emergency plug and
jack, by means of which a defective trip circuii can be immediately
replaced by an emergency circuit. ‘

The STARTING circuit controls the sending of calls to the re-
spective line finder selectors and -starts an idle selector hunting
over the line terminals for the calling line. It 21s0 at the same
time releases a trip relay in the associated trip unit, thus per-
mitting another call to start in any other group.. There is one .
starting circuit for each frame of 300 lines. The circuit consists
of three 200 type distributing selectors, one of which permits the
distributing of this circuit so as to give eachi line group an equal
preference. The other two distributing selesctqrs, distribute the
calls uniformly to the respective’ line finder selectors. Esch reg-
ular starting circuit is provided with means for testing any line:
finder circuit and is equipped with an emergency plug and jack for
immediately replacing the regular cireuit with an emergency cir-:
cuit at any time. de S e i By

The LINE FINDER circuit is arranged to find the calling sub-
scriber's line and comnect it with the various switcning aﬁparatus
necessary to complete a call. Each line finder circuit is pefma;
nently comnected to a district selector circuit and consists of a
power driven selector having 15 sets of contact brushes wired in 1
multiple, one set of brushes associated with each line banit. At .
the same time the line finder selector starts upward hunting for
the calling line, the associated district circuit functionsoand se-

lects an idle sender. This circuit 21so includes a I jack
and a TEST jack. : UAKE BUSY J
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BB The DISTRICT SELECTOR CIRCUIT, which is the other end of ths line

finder sslector, is provided with a magnet driven selecitor switchi, by

. means of which zn idie sender is selected and associated with the

- district watil all selections have beén completsd, whén the sender is
discharges, The district circuit is gelector ended and selenus and
coanecis to the proper outgoing trunk, unisr the contrcl of sender,

- for. the completica of an or;g1nudlnﬁ calils. It also supplies talking
babtery to the uu1¢1n? statica, connec 8 batte;y for the operation of
- the messaze reolsthr in ithe line 01 GUIB on' a charged call, and con-
:nects_the busy tone to tne‘cal np st tlon 1€ requ1red.

546 :;: The L*NW FLPUDR Tl ALKR& 01rcu1t 1s for the purpose of DiVlnv

'VlSUal aﬁd aLdlble signals to the attendant when an orizinating call
is not connected to a line finder 1n a spe01iled time perlod.

i

PA_JEL LmE I‘INDER NDER FRAVE : 2hE - - e

6.
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;g panel line finder frame conlets of: 15 bank s (at times known as pan-
els) of line terminals, each bank coas1st1nm of 20 sets of multiple line
terminals, making a total capacity of 300 lines. The rmultiple terminals
appear on both sides of the barnk and each set consists of four terminals,
namely; tip (T), ring (R), sleeve (8) and hunting (E). Each frame and
bank has a capacity of 60 line finder selesctors, 30 saleztors mounted on
the front of the frame and the Other 30 selectors mounited on the rear of
the frame., This number of selectors for eacii 300 lines may be reduced to
40 or 28 selectors. The arrangement of the selectors may te accomplished
by splitting the line multiple banks of a frame in the following mammer:-

6.1 Each 60 selector bank on a frame is split in the center and ar-

i . ranged for-a cross connecting cable, so that the first or bottom line
on one side of the split will connect to and appear at the last or
top line on the, other half of the bank. MTris practice is used where
60 11ne flnder selectors are required for eacn 3uo lines.

Ede Each 60[s§1ector bonk on a frame is‘split~into three sections of
20 selectors;each, two of these sections toibe arranged for cross
connecting to each cther, the other section to be crcss conmected to
& corresponding bank section on another frame. This practice is
used where 40 selectors are required for each 300 lines, thus per-
mlttlnv 900 lines to .be accommodated on two frames. '

6;5« : A 56 selector bani spllt 1nto four sectvonu of 14 -sclectors each,
. the first and second sections to be arranged feor cross conanecting to
each other and the third and fourth sectlons arranged for cross.
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= _connecting to each other. This practice is used where 28 selectors
are reouired for each 300 lines, thus norm1tt¢np 600 lines| to be

accommodated un the one frame.

_7} ey Fac“ Droup of selectors for each 300 lines is divided into two sub-
s groups, AN and M"BY, The “A" sub-group of selectors is on one side of
.- the transpcsition split and the "B" sub-group is on the other side of the .
transposition split. By this method, 2 czll originating in a group of 20
lines causes 2 selector in the "A" or "B" sub-group to start hunting, tne
- .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 selectors will s*art one selector in sub-group M"A",
the other in sub-group "B", Should all line finders in g sub-group be
busy, a call originating within the corresponding 10 lines will start a
- selector. in the adjacent sub-group.

8. When both sub—groups of selectors for 300 1=nes 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 ooth sub-croups of selectors are
on separate frames; fouxr TRIP magnets shall be used, one on the front and
one on the rear of each frams.

DETAILED DESCRIPTION OF OPERATION
ORIGINATING CATI

9. The operatlon for a call orlglnatlnv in the flrst 10 ;1nes of a group
' is as follows:- When the receiver is removed from the switchhook at the
calling station, the (L) relay in the line circuit operates over a cir-
\ cuit from - battery through the winding of the (L} relay, break contact of
the (CC} 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 (C0) relay. .
The line (L) relay overated, connects battery to the (H) terminal of the
line at the line finder multiple bank and operates the (BA} relay through
its inmer winding. The (3BA) relay operated, operates the (TR} relay oveér
a circuit from ground on the armature of ‘the (BA) relay, break contacts
of the (0) and (X) relays, 700 ohm winding of the (TR) relay, break con-
tacts of the (A.) (ST-4,) and {ST-B) relays, to battery on the armature
: of the (STP-G) magnet. The (TR) relay operated, performs the following -
__ functions:- (a) operates the two TRIP magnets from ground on its arma- .
ture (b) opens the locking series circuit through the (TR) relays in the ;
other bank groups, as hereinafter descrived, (¢) logcks in a circuit from
ground through its 600 ohm winding and make contact, terminal 1 and
brush of the (G) group distributor selector, break contacts of the (¢},
(CA), and (SB) relays to battery through the 18 BH Res. in parallel with
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: the winding of the (ST-A) relay, which operates. Each TRIP magnet oper-
.r, ates -its frip rod, thus tripping the corweSponaz group brushes of the

: associated. selectors on its respective side of the frame. The (ST-4) re-
lay operated ‘functions as follows:- . (a) closes a eircuit from ground on
its left inner armature, to battery through the winding of the (8T®-C)
magnet, which operates and remains, operated uwatil the ({ST-A) relay re-
leases, (b) short circuits the 500 ohm winding- of the {CA) relay, pres
venting it from operating and startlng a llne finder in sub-group "B", as
described in paraoraon 35, while a.call is dozno throuvn, {c) operates
. the. (X) relay over a cnrcult from battery throua"n the winding of the (K)

relay, make contact of the {TR). relay, to mround o’ the armature of the

(ST—A)‘relayi (d) closes. a circuity operatlnv the (IF) relay in the ‘line

finder circuit. This circuit is traced from oround on -the right outer

armature and inner make contact of . tne (ST—A) relay, through the break
contact of the (GA), and (C) relays the Al bridsing brush-and termindl
of the A-selector overilead {ST), break’ contact of the (MB) relay 1n ths
11ne flnder 01rcu1t -break: springs of. the TEST Jacg, to. battery tnrouvh
the lOOO ohm W1nd1ng of the {IF)- relay., The (X) reiay operated, Ta}
locks to ground. on the armature of the (BA) relay - tnroavn its make con-
tact and the break contact of the (0} .reldy, (b) opéns:the circuit
through the 700 ohm winding of -the \TP).relav thus preventing anogher
. ine f1nder selector from being- started by the call, (¢), closes a circuit
from ground on its make contast through the 1500 ohm winding of the (0)
relay, but the (0) relay does not onerate at’ this time on account of in-
sufficient amount of current through the W1nd1nv. The: (IF) relay ooer-
rated, (a) locks to ground on the break cootact and -armature of the (H)
relay, through its make contact and both m1nd1nos in geries,: (b\ Lloges. 8 . TN

g circuit operatlng the (GA). relav in the stdrting circuit from Dround on*uzt- |

the‘baeek -gprings of i Make Busy jaek, make contact of .the (LF) relay,

break contact of the (1) relay, lead Y, to bdttery through the bresk il

contact and winding of the {GA) relay, (¢) operates.the UP magnet from

ground on the W commtator brush and segment ‘causing the 1line finder se-
. lector to travel upward and hunt for the terminals of the calling line to
.;whlch battery is comnected, as herelnafter described, (d) closes a cir-

- @uit from theé same .ground on -the X commitator brush and’: seoment through
‘ the break contact of the line finder (E) relay, to battery- -through the
inner winding of the (CI) relay, operating the (CI) relay., The. (G4) re-
lay operated, removes ground from lead ST, locks to ground -on-the arma-
ture of the ST-4" reley and.closes a . circult operating tie STP-A magnet
and closes thru the X lead. This C1rca1t is traced from ground on the
armature and imner make: contact of ‘the (Sl A) relay, make -contact.of the
(GA) relay, terminal and brush. of the A—S arc of the A selector, to bat-

! "tery through the winding of .the ‘STP-4 magnet. - The.STP—A.magnet remains
’ . operated until the release of the (ST—A) relay. i
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As the line finder selector starts VPpWE rd nu*taha for the calli ng
line, a circuit is closed through the M commutator slightly after the
brushes and segment operates the line finder E relay. The E relay

. operated, {a) operates the MB relay from ground on its armature,

thromgh the break springs of the I.B. jack to battery through the in-

 nmer winding of the MB relay, (b) closes a circuit from ground on the

uppe*—aaaes—aenﬁact~e£]panr& make contact of the E relay, to battery
through the inner winding of the D relay, operating the D relay, (c)
opens the operating circuit of the §I relay, thus permitting the relay
to release, should the TEST brush of the sender selector be making con-

~ tact with the TEST terminal of an idle sender. If the TEST brdsh of

11,
" outer make contact of the ST-A relay, lead X, make contact and outer -

the sender selector is mak;ng contact with the TEST terminal of a2 busy
sender, the CI relay locks throuvn its outer winding, the lower con-
tacts of cam S, make contact of the relay, to ground on the TEST brush
of the sender selector. With the CI relay held operated, the operation
of the line finder E relay also closes a circuit operating the F relay
in the line finder circuit and the district selector STP magnet. ' This
circuit is traced from battery through the 1000 ol winding of the F
relay and through the winding and break contact of the STP magnet, make
contacts of the CI and E relays, to ground on the lower outer contact
of cam H, whereby stepplng the sender selector brushes one step oa its

 back stroke. If the next sender circuit is .idls, the CI relay releases,

in turn stopping the selector, but if. the nex* terminal is busy, the CI
relay remains operated and the sender selector continues to step until
an idle sender is found. VWhen the CI relay releases, the TREST 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 contact of the E relay and the break
contact of the CI relay. This busy ground is connected urt1l the
switch advances from position 1 1/4. The operation .of the P relav opens
. the tip and ring leads between the line finder. commutator and the dis-
trict circuit and prevents the district (L) relay from operating and ad-
vancing the district switch from normal, should the line finder selector
connect to the terminals of the calling 11ne before the sender selector
selects an idle sender. : :

The MB relay'opeféted§ {a) locks from ground‘on the éfﬁature snd

winding of the MB relay, to bvattery on the break. contact and armature
of the SL relay, so that the B reclay will not release should the se-
lector return to normal while another call is going thro {b) closes
a circuit from ground through MW%%&*‘- /zrake l
contacts of the IF and IB relays, to battery through the 800 ohm
winding of the F relay, which operates if the relay was not previously
operated, (c) connects ground onr its armature to the series circuit
through the 1B relays of the other selectors iz the same group, thus

permitting the operation, over lead CH of the CA or CB relays, in the
starting circuit when all line finder selectors in the group are

<
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off-normal, (&) transfers the ST lead to the next line finder, which if

' busy, transfers the call over the ST lead in the same manner. until an
idle Lne finder is found.

‘as the llne flnder selector cortlnues upwa d at the en& of the
tripping #one, ground on the K. comutator brush and segment, short cir-
cuits the 600 ohm mndlng of the TR relay tnrou»c*h the break contact of
the DS relay, over lead X make contact ‘of GA relay, and through the

break contact of the SA relav, thus rpleasmg the TR .relay. The ST-A
relay rem2ins operated from the same Dround auntil. the X brush moves off
the ¥ commutator segment, when the circuit through the winding of the
ST-A relay is opened, releasing the relay. This is before the brushes
of the line finders selector have reacbed tne Tirst set of Iine termin-
als. The (TR) relay released, closes tne locklng series circuit  through
the TR relays in the other groands and onens the circuit through ths two

. TRIP magnets, which release.  The {ST4) ”ela,v “eleasad, (a) opens the

locking circuit tnrough the GA ' relay, which re;ea.»es (b) .opens the cir-
cuit through the locking (Outer, ‘winding oi‘ ‘the MB relay, but the relay
does not release as it 1s held operated ov°r its operatmg cireuit, {cj)
opens the circuit’ throuon the STP-G magnet, which releases and steps the
brushes of the G group distributor selector to the next terminals, {4)

“opens the circult througn the STP—A rnagnet which releases and steps tne

orushes of tne 4 group d1str1butor ,selector ©0. tr‘e 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 o'roap are busv as described

in paragraph 35. gt
When the selector brushes make contact w1tn tne termnals assomated
with the calhng line, battery on the H terminal operates the O relay in
the trip circuit and the H relay in the line. finder circuit. This circuit
is traced from battery in the trip circuit tbrouo‘n the 500 ohm winding of
the 0 relay and 500 ohmg resmtance ‘connected in parallel brozgk contact of
the CO relay, make contact of the L relay, over 1ead H, through the H mul-
tiplie terminal and brush, H commtstor brush and segment outer contacis
of cam Y, winding of the H relay, to ground on the break contact and arma-
ture of the DS relay. With the H relay operated a 50 ohm non-inductive.

~shunt is connected around its winding to groudd. on its armature for the
- purpose of inereasing the amount of current tnroaon the 500 ohm winding of
“the O relay, thus specding its o-oeratmn., This is necessary on account of

the very short time pericd when the H brush makes contact with the E ter-
minal before the circuit over iead H, is opened by the overthrow of the

‘selector.. The H relay operated opens the circuit which holds the IF re-~

lay operated, t the IF relay does not release immediately on account of
a circuit being slosed from ground thrcuon the ¢ commutator trush and segment,
to battery through both wincings of the IF relay in series. The IF relay is tims
held operated until the brushes are centered on the terminals of the calling
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1ine, When the circuit through the C commutator segment is opened, the
LF relay releases. The LF relay reléased, (2) opens the circuit t.lrou5h
the UP magnet, which stops the seléctor brusnes on the terminals of the
calling line, (b) opens the circuit through the 800 ohm winding of the
F relay, so that when the circuit through its 1 000 ohm winding is
opened, by the release of the CI relay when the district sender selector

'selzes an idle sender, the F relay releases, (c) closes a circuit oper-

ating the SL relay. Tnis circuit ‘is’ traced from ground through the [ ]

,HMWM%% break contact of the LF relsy, .

.“make contact of the E relay, winding of the SL relay, imner contacts

oi cam T, make contacts of the D reley, to battery on the break conts.ct

: 01‘ the DS relay.

As the switeh advances from- p081t10n 1, the cireuit through tne L

-and CH relays is opened, veleasing the relays. “ In position 1-1/2 to 2,
~ the assocjated sender is held busy by ground throug h cams H and C. The

CH relay performs no useful function if the’ d1strm‘c advances to pesition
. Should the:district stick in position 1, the CH relay operated, .closes

:a c1rcu1t from ground on cam H, break conta\,t of the CS relay, ma.ls.e con~
tact of the CH relsy, to battery throuoh the selector time alarm cir-

~ cuit (not shown), which functions ‘giving a visual and avdible signel,

15,

13.1 The adjustment of the C commutator brush, with relation to the

~tripped H multiple brush, is such that doés not break contact with

~ the C commutator segment until slightly after the holding c1rcu1t

. throngh both windings of the LF reley is opened by the operstion
of the E relay when the H brush makes contact with the H terminal
to which battery is connected. The UP magnet, therefore, remains
operated. and the selector continues to-travel upward until the '
brushes are carried slightly above the centdr -of the line terminals,
allowing the locking pewl to enter the notch on tne rack attached
to the brush support rod., At this time the- holdmg circuit through
_both windings of the LF relay is opened a2t ‘the C commutator, re-
leasing the relay. The LF relay released releases the TP magnet.

" The selector then drops into place thus centermg the brushes on .

the line terminals.

The 0 relay Opereted opens the lockmg c1rcu1t of the X relay. I‘he

X relay is very slow in releasing to hold the 0 relay operated throue,h
its 1500 ohm winding, in order to permit the BA relay to release before
~ the 0 relay, otherwise another line finder may'b‘e started by this call.

The SL relay operated, closes a cireuit ‘which Operates the CO relay L
in the line circuit from battery on its armature, through the two 110 ~

 ohm resutances (A and .B) in‘series, over lead S, . to ground through' one

or both mndmgs of the €O relay in series, This same battery is con-

- nected to the multiple.sleeve terminals of the line at the final freme;
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making the line test busy- to all Hunting final selectors 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,

which relesses.,. Another call may' now start within this same group of 10
lines if the starting circuit is resdy for the call. The operation for
& call originating in the last 10 lines of a group of 20 Wwill be simi-
lar to that already described for the first 10 lines, except that the
BA-1, k-1, 0-1, TR-1, SP-B, and GB relays are involved instead of the
B4, X, 0, TR, ST-A, and GA: relays, T A L

15,1 ©  If either the STA or the STB 'vr.elay'lrémai'ns operated, due to

failure of the TR or TR-1 relsy in the trip cireuit to be shunted
“out and released the XF relsy operates as soon as the interrupter
contacts I, III and V close, and loéks under control of the STA
or STB relay in the startinz circuit, If, it remains locked for
two seconds, interrupter contacts II and IV close from ground
through either the TR or TB-1 relay in the trip circuit, (depend-
ing upon whether the call is through the A or B sub-group), releas-
ing the TR or TR-1.relay. When grourid is. removed by the opening
Of'the,ip%errupter‘contacts 1l or IV, the STA or the STB reldy re-
leases, releasing the XP relay and restoring the circuit to nor-
v mal. ' P el b !

15.2 © ' The closure of the interrupter contact.VI which closes 2t the
¢ . © seme time contacts II and IV are closed, while the XP relay is-
- operated, .operates the KA relay. The KA relsy operated, {a) locks
_ up under control .of the Xey at the trouble desk,. (b} lights a lamp
-at the trouble desk, individual to the line. finder freme and’ (c)
© .operates an alarm, The operation of the key. releases the KA re-
- lay, extinguishing the lamp and silencing the slarm. - ;

of .8 group of 20 lines, the relaysdf both sub-groups will operate as
already described, starting two:liné finder selectors in different sub-
groups at the same time. In this 'case, the ‘inner windings of the 0 -
and-0-1 relays are comnected together through the make contacts of the

BA,-and BA-1 relays.. The 0-andi 0-1 relays will therefore operate. in
parallel when the H brush of: either or both line finder selectors make
contact With thé H terminel of:the calling Iine. = - - . .

Phe -operation of the SL: relay .also closes a circuit operating the -
district L and CH relays,  This-circuit is traced from ground on the
N commutator brush and .segment, through tie bresk contact of the F re- -
lay, make contact of the SL relay, lower inner and upper outer contacts

:

of cam 0, to battery. through the 600 ol winding of the CH relay,
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This same ground is connected through the inner contacts of cam 0, _
‘upper outer and lower inner contacts of cam R, to battefy through ﬁhe
800 ohm winding of the district (L) relay.  The {CH) relay operated
<+ gloses a cireuit from ground on the upper outer contact of cam'I,
' bresk contact of the (CS) relay make 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 Operated closes
g circuit advancing the district sw;tch to position 2 nhxs cireuit
is' trsced from battery through'the R magnet, lower outer’ sontast of
cam B, make contact of the (L) relay, to ground through the lower
contacts of cam M, As the switch advances from position 1, the circuit
through the (L) and (CH) relays is opened, relaasing ‘the relays and’
discomecting’ thé selector time alarm circuit. ' In position 1-1/2 to
‘2, the'associated sender is held busy by zround through’ the upper
outer contact of cam H and the outer contacts of cam C.

18, ,' With the ﬂwltch in p051taon 2, the tip and ring'leads are .closed
“from the calling line to the T and R leads of the associated sender
“eircuit,  this permitting e dialing tone to vé trarsmitted back over the
'dial1ng circuit from ‘the aSSOC1ated sender, as an 1nn1cation that the
) apparatus ia ready to -receive the call by the Opera+ion of the station

digl. ‘The tip side of the dialing circuit is closed from the T lead
of the line, throubh the break contect of the (F) relay, immer con-

tacts of cam P to the T brush of the sender selector. The ring side !
"of the dialing circuit is élosed from the R lezd of the line, through
theé break contact of the:(F) relay, winding of the (DC) relay, inner +

_‘Contacts of cam Q, to- the R brush of the sender selector. In position

2, the, (CI) relay operates through its outer windinz to ground on cam

I, and remains operated until the sthch advances from position 10.
The (CI) relay operated {a) connects zround through the inner ‘contacts
of cam S to the TEST brush of the sender selector, thus making the y
_associated sender test busy after the switech advances to position 2,
“(b) closes the tip side of ‘the fundamental circuit through to the 3! :
sender, ‘(c) closes the sender’ control (8C) lead through the lower con- t
tacts of cam V, lower inner and upper outer contacts-of cam U, to bat- '
tery through the outer winding of the (D) relay. ' After tie sender func-
‘tions the fundamental circuit is established for ‘the oPerat1on of the ’
district (L) relay and the stepping relay in the sender. This Glrcuit ,
is traced from ground in the'sender cirouit, through the FT brush, make
contact of the (CI) relay, inner ‘contacts’ of cam L, to battery through
the 1200 ohm winding of the (L) relay, which operates. The (L) relay
operated, locks through' 'its 1200 ohm winding and make contact throvg h e
the tpper contacts of cam L to the Same ground over the PT lead &nd
advances the sWitch to pOSlthn 3 from groimd on ¢am M. In posit1on

.73 ground throusn the lower inne® gontact of cam H is connected ‘to the
FR lead,’ thus pérmitting the sender to function. The 500 ohm winding .

]
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of the (CH) relay is also comnected through the lower contacts of cam U,
in parallel with the winding of the (D) relays; to the SC lead prenously
described, Should the (CI') ‘relay cperste at this time, due to a high
resistance ground in the,,senﬂ’.-er circuit, no useful. function will be per-
forned e P e B i

DI?”RICT BRUO"I AND GT{OUP S LE"”I O\IS

19

With the- swmcn in pos it ion 3, the UT’ ma.rmet is operatt,d for brush
selection over .a circuit. traced’ from battery. thirough the winding of the
megnet, inner contacts of cani G, make contact -of ‘the: (L) relay; to
ground through the'lower contacts of c¢em M,  As the selector movas up-
ward in position 3, carrying the commutator brushes over the comnu~
tator segments, the A segment ard brush intermitiently connects ground
to the tip side of the fundamental circuit through cams XK and L, hold-
ing the (L) relay operated, bui the sucoessively short circuiiing the

stepping relay in the ogsociated sendeér circwit, thus releasing and per- .-
- mitting its reoperation until.the. proper has been selected. Wnen suffi-
-eient fmpnlses-have been sent hack'to satisfy: the sender, the funda- . .

" mensal circuit is opened; veleasing the (L) relsy. The (L) relay released,

opens the circuit-through the UP.nagaet, therety stepping the.upward -
movement of the selector and .edvances the switch to position 4, This-
circuit is traced from ground throvgh the lower contacts of cem N,

breek contacts.of the (L) relay, upper outsr contuct of cam B, to bat-

. tery through the R'magnét.  When 2.digit .denders are used with this

20&

circuit, the adwanse:of the sendor replaces the high resjistance ground
on the 83 lead with 2 500 ohm ground, thus insuring the operation of
the {CH} relay. In position 4, the trip maznet (TM) is operated. from
ground thrcugl the upper contacts of cam S, and the (L} relay.is eper-
ated and locked to ground over: the fundamental eireuit prevmusly

, described advancing ’che switch to position 5.

With the smtch in pos 1+1on 5 the uPp nagﬁ.et 1s reoperat;,d :md
the trip-magnet- being ogerated, 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.
4s: the selector moves upward for group selection;. carrying.the brushes
pover the commutator segments, the B segment and brush intermittently
coanects ground to the tip side of the fundamental circuit through cam

L, holding the district (L) relay operzted, but successively short gir= -

cultlng the stepping relay in the associsted sender circuit, thus re-

leasing and permitting its re-operatibn. uantil the proper group has..
. ’been.selected, When sufficient impulses have been sent back to satisly

the sender, the fundamental circuit is- opened, rsleasing the (L) re-

.lay whieh in turn opens the circnit througi tie UD magnet &nd advances

the smtch to pos1t1on 6. qun 3 aibit senders are used mth this
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circuit, the advance of the sender replaces the high resistance 5rouad
in the SC lead with 2 500 ohm 'winding, thus insuring the operation of
the (CH) relay. With the switch in position &, 2 circuit is closed &
from ground on the line finder N, commutaiw: brush 2ad segment, through
' the break contact of the (F) relay, make contact of the (SL) relay, .
inner contacts of cam O, upper outer snd lower inner contacts of cam R,
to hattery through the 800 ohm winding of the (L) relay, operating the -
relay. The (L) relay operated, advances the switch to position 7 in &’
circuit traced from battevy t11r0lwh the B megnet, lower outer contact
of cam B, make contact of the (L) relay, inner co ntacts of cam M, ‘meke
contact of the (D) relay, to sround t.lroush the lower oa.ter contact
of cam I, :

TRUNK HUNTING

21, Should the first trunk in the ~roup in which the selector is hunt-
ing be idle, the (L) relay releases as the switch leaves position 6 1/
When the svntch enters pos 1t ion 6 1/2, ground is comnected to the sleeve
of the selected trunk unroupn tiie outer contacts of cam M, break contact
of the (L) relay, lower outer and upper inner contacts of cam E, es 2
busy condition until the switch advances to posztl on 7 5/4. i '

22, ‘Should the first trunk in the group in wmch the selector is hunting
be busy, the (L) relay is held operated in a ¢ircuit from battery through
its immer winding and make contact, lower outer snd apper ‘inner contacts
of cam E, to ground on the sleeve temmal of the busy trunk. With the
switch in position 7, the UP magnet is reoperated from ground on cam M-
under control of the (L) relay axd the selector travels upward until an
idle trank is found. When an idle trunk is fomd the locking cirecuit
through the immer Wmdlna- of ‘the (L) relay is opaaed but the relay does
not release mvnedlately due to0.a circnit beim c;losed from battery
through its outer winding inneér contacts of cam B, to ground through the
C commutato: brush and segment. When the brushes are centered on the
trunik uerf"lnals, the cirecuit t.u'ou h the' C COamuta.tot' segment is onened
and the (L) relay releases, in turn onenwng the clrcmt hrough the UP
magnet, which st@ps the s°lector brushes on the térmminal s_-"of the selected
trunk, The (L) reley released 2lso advances the switeh to position 8.

g commg Rh' _
22.]_. _ The adjustment of the C commutatov ‘brush, with r°1atmn to the

: trlpped sleeve multlple brush, is such ‘tHat’ it does not break con-
tect with the C commutator segrnent umﬂ, Sll ghily after the hold-
ing circuit tn.rougrl the inner windingz of the (L) relay - is opentl,

. by the sleeve brush’ le':'vine ‘the busy termnal and making coat.x:t
with the sleeve terrnmal of the 1dle tru'fm. l‘he UP maznet,

%

i
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therefore, remains operated an& the selector continues to travel up-
warc wntil the brushes are carrisd siightly above the center of the

. ‘prunik-terminals, aliowing the 1céking pnawl to ‘enter the notch on

the reck 2tteched to the brush s

spport rod. At this time the

.. etrer holding circuit through ﬂ':n.e .,L*'s:' windirz of the (L) relay
! is ovened ai the € commu:tator, releasing ihe relay, \’;"nmh discon-
18cts ground from the cormutator feed bar (G}, :md releases the

1
- UP magnet. - The selector then drops inso plsce, thus entering the

brusiss on the trunk terminals, During teunk hunting, in position
; 7 only, the commusator feed ground is supplied from ground on cem
. ; . M, uncer comtrol of the (L) relay. This is %o prevent the re-

‘ . operation of the {L) reley by the closing of & circuit between the
C commtator brush and segment, on the overthr ow of thc selector,

‘as it Qrops into place.

Srer
(0]

o, J 9 O S ‘m
¢ &Jd in position 7 3/4, ground
tbrom %) the uooer com,a.c ts of cam B is counected to tne sleeve of +he
selected trmnk as 2 busy zoriition., With the swibch in vosition 8,
circnit is closed froum ground on the armature and make cont zact of the'
(CH) relay, through the lower outer zmd unper irner conbtacts of cam O
upper outer and lower inner contacts of cam R, to battery through the
outer winding of.the (L) relay, vhich operates, advancing the switch
to position 9. In position 9, the {ip and rirg sides of the outgoing
_ fundamentsl circuit are clos% to the tip and ring terminals of the
selected trunk for selection beyond, through the P and FR brushes
of the sencer ses,ec or and cams F, and G, respectively. After selec-
tion beyond has been completed, f*round in the sender is removed from th
SC lead, releasing the (CH) rclay, in turn I‘ulS”‘lJ&' the (L] relay. Thu
(L). relay released, advances the switch to position 10, As the switch
lesves wesition 9 1/2 the dialing circuit is opened at the upper inner y
. contact of cams P, and @, znd in position 9 5/‘1 the tip and ring leads
from the line fiade*' are closed through the lower contacts of cams P,
and Q, resnectlvelv to 24 volt batbtery and ground in the district,
holding the (DC} relwy ope*ated under the control of the station switch-
hoo'k. With the (DC) relay operated, 2 locking circuit is clesed for
. : the (D) relay after the switch advances from position 10., This circuit
is tra.c_ed from battery th_*:ouoh the immer m.ndl. of .the (D)} relay, make
contact of the (DC) relay, make contact of the (D) relay, to ground
through the lower outer contact of cam I. The (D) relay (178-AK) is
made slow in rele.—.vsm" in order that the connection may not be lost if
the switchhook at the called station is momentarily depressed, With
the switch in position 10, the sender circuit fusctions and connects
; ground to the FT lead, causing the (L) relay to operate and lock through
‘ its imaer wmdlm over the tip of the mndamental circuit previously
descr 1bed. Tne (L) relay operated, advances the switch for talking
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selection until the relay is released by the oceration of the sender .-
circuit. 4s the switch advances, zround is intermittently connecied

to the tip side of the fundamentel circuit through the cuter contacts

of cam B, holding the {L) relay operated, but successively short cir-

cuiting *nu nermitting the recperation of the s%epping relay in the

sender circuit. Vhen sufficient impulses have been sent back to

satisfy the sender, the fundemenial circuit is opened, releasing the

(L) relay. The (L) feluy releaged, opens the cirenit. trrou sh the R mag-
" net, stopping the switch in position 11, 12 or 13, depez:ﬁli-'e; upon the .
,CTaﬂﬂ of call. As the switcn leaves nOSLtvon 10, the holding cireuit

T the: (CI): relay is transferred from ground on ¢am I to ground on cam

E, under the control of the (L) relay. This circnit is *“JCG& from

battery through the outer winding of the (CI} relay, imner contacts of

cam U, make contact of the (CI) relay, lower inner anu upper outer

contacts of cam V, mzke contact of the () relay, to ground throug!

the lower imner and vpper outer contacts of cam E. The release of uhe

(L). relay opens the holding circnit through the ("I) relay, discon-

necting the sender from the district circuit,.

GALLED ARTY ANSWERS MR

24, When the receiver at the called station is vemoved from the switch-
hook, with the switch in position 11 or 12, reversed battery 2and ground
froaa the incoming circuit operates the (FS) relay. This circuit is
traced from battery over the ring side of the circvit, thirough the outer
contacts of cam G, winding of the repeating coil, outer and lower inner
contacts of cam X, threough the winding of the (CS) relay, upper immer
and outer contacts of cam W, other v1nd1ng of the repeating coil, outer
contacts of cam F, to ground over the tip sideé in the incoming circuit.
The (CS) relay operated, closes & circuit from ground on the upper onter
contact of cam I, through its meke contact, ouuer contacts of canm N,
winding of the I relay, to battery through the i L3 contact of the 149 J
interrupter, When the interrupter contact closes, the 1 rolay operateﬂ
and locks to the same ground through its make contact. When the ' con-
tact of the interrupter closes, the operation of the I felay closes a.
cireuit from ground on the interrupter contact to battery through the 500
olma winding of the (CHj relay, operating the relay. The (CH) relay oper-
ated, locks through its winding and the outer contacts of cam.0, to
ground ‘'on its make contact and armature and closes 2 01rca1t from battery
on its make contact for aoldlng the (SL) relay operated after the (D) -
relay releases., : :

24,1 The 149~J interrupter is so connected in the circuit that the . ‘
| operation of the (CE) relay is delayed for at least two seconds

after the (CS) relay operates, This délay is to prevent the false

operation of the (CE) relay should the (C3) relay operate momenterily
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: 'before'the_celled-party;answers‘due-to any line disturbances.

OPERATOR ANSWERS

25,

The switch advances to pesition 13, as described gbove, and hhen the

- operator inserts the plug of an answering cord in the answering jack of
' the trunk, the [CS) relay operates om reversed battery and ground over
* “the trunk, The_(CS)_relay cperated closes a circuit from the same ground

on cam I, through the upper outer and lower inner contzcts of cam R, to
battery through the outer winding of the (L) relay, vhlch cperates and
advances the switch to position 14. With the switch in position 14,

the repeating c0il and battery are discomnected and the T and R leads
are comnected directly to the T, and R brushes of the. selector through
cam P and Q respectlvely.' As the switch enters position 13-1/2, the (L)
relay locks in a eircuit from ground over lead S of the selector trunk,
through the upper inner and lower cuter contacts of cam E to battery
through the make contact and iuner windirg.of the (L) relay, ‘end in
position 14, the locking circuit through the irmer winding of the (D)
relay is trqnsfer“ed from the contacts of the (DC) relay to the upper
contacts of cam J. In pesition 14, a checking tone cireuit is’ ‘¢losed
over the sleeve of the operator's trronk, inner contacts of cam B, make
contact of the (L) re1ay, upper contacts cof cam Vi lower contac;e of cam

‘W, 2.m.f. condenser, lower inmer and upper outer coutacts of cam X, the

S brush and terminal st the line finder bank, to grovnd through the ‘wind~

- 1ng of the (CO) relay for number . checklng.

1

DISCONNECTTON REGULAR CALL.

26."
~hook, - the {IC) relzy releases, in turn releasing the (D) relay._ The {D)
”relay released, closes a circuit operating the (¥) relay. This circuit

27,
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When the recelver at the calllng statlon is replédced on the switch-

is traced from ground on the lower outer contact of ¢am I, breask contact
of the (D) relay, te battery through the 800 ohm winding of the (F) re-

‘lay. The (F) relay opersted, disconnects the tip and ring of the trunk
from the line and closes a circuit from ground on the N commutator brush
“and segment, througn its meke contact, upper inner end lower outer con-

“tacts of cam D, to battery through the R magnét, &dvancing the switch
te position 16.

OnfM R. diotrlct clrcults, W1th the switch in position 14, 8 01r-
cuit is closed from battery on the make contact of the (CH) relay, outer

contacts cf cam T, through the three 10-AN resistances in parallel the /&7;}

H brush and termlnal at the line finder bank, over lead H, through the

. break contact of the (L) relay to ground on the make contact and arma~ zi-bvw*i?

ture of the (CO)vrelay through the message realsper (MR), Qperatlng ‘the
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message register.. During .the message registering period, another line - . .
- €inder selector huntlng cver the line terminals in the same group. w1ll :
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 paSelﬁg cver the "
~ I8 tenn»nal of. thls 11ne. ~When the 149-C 1nterrvoter COﬂthbg i; cxose,
8 01rcn1t is closed from ground.-on . the make contavts, through the lower
contacts of cam R te battery through.the cuter w1nd1ng of*the (L) relay,
operetlng the (L) relav. The (L} relay operdted, 'locks through its: .
; immer winding and meke . contact 'to. ground: on .cam Ei - Ground on the’ IL
i mmke ‘contacts of the interrupter is closed: through the 1nner contaoto
of cam Y, make contact of the (L) relayy ‘outer: contacts of ‘cam J, tc
¢ battery through the inner winding of: the (D) relay which operateu.
'mhe (D) relay operated, advences the switch to position 17 in a "1rcu1t
from battery through the R magnet, lcower outer contact of cam B, max
‘dontact. of the (L) relay, inner contacts of cam M, riéke contact’ of the
(D) relay, to ground on cam I, In n051t10n 17 the A cam advances ‘the
sw1tch to p081t10n 18. - .

28, As the sw1tch advances frcn p031t10ns 16 to 18 tue circuits thrcuﬁh
the (D}, (SL), (CH), and (L) relays are opened, rele sing the relays and
the battery for cperating the message register is d1ecounected from lead
H. The release of the (SL) relay diseccomnects battery’ from lead B, re-
‘leasing the (CO) relay, thus restoring the linc circuit to normal. A4s
“the switch enters positicn 17, the release of the {D) ) relay clcses a cir=
cuit operating the (DS) relay in the line finder circuit. This circuit
is traced from ground on the M commutator brush and segment through the’
350 chm winding of the (DS) relay, inner contacts of cam N, break contact

- of the (D) relay, te.battery on the break contacts of the (DS Silng,

" The (DS) relay operated, (a) locks through its make ccontact and 350 chm

_ wxndlng to the seme grcund, (b) closes a c¢ircuit thrcugh the -outer: w1nd-
ing 'of the (F) relay, thus insuring the relay to hold until both the *
11ne finder selector and the district selector have re. turned to normal,
operates the line finder DOWN magnet from ground on. its. armature, wnlch )
_restores the 1ine flnder selector to normal. Vhen the line finder s .
" lector returms to normal, ground is disconnected from the M cemmttator

‘segment, re13351ng the (L), (ps), end (MB) relays. '

29, With the district switch in position 18, a circuit is closed from
ground on, the W comnatator.brush and segment; make- contact of-the (F)
A relay, upper CQItuCto of cam D to battery through:the:district DOWN - -
‘wmégnet, which operates and. restores the district sélecter: to normals -
As the dlstrlct s“ef:tov returns to-nermal, a: circuit is-closed Frem - ‘
ground on, the ¥ commtotor.brush and segment; upper inder gontact of cam
B, to battery thro the R magnet , advancing the switch to position:
1 or normal. As the switch leaves pesition 18,the circuit through the
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' DOWN megnet is opened, and after D051t10r 18 1/4 ‘the circuit through
the ocuter winding of the (F) zplav is oueneu. releaaln% the relay and
reatormo the circuit to normal.

30, Shovld the calling subscrlber fail to replace the receiver on the
switchhicok after the called subscribar has discennected, the release
- of the (£8) relsy, due to the ircoming trunk fuactioning, operates the
‘ ‘selector time alamm cirenit from ground thrcugh the u.pper cuter contect
of cam I, thereby notifying the switchman of the existing condition.

DISCQNNECTION TALKING TO OPERATOR

A With the plug of the answering cord in the trunk jack at the incom=
"~ ing end, ground is connected to the sleeve terminal of the trunk to
“hold the district (L) relay operateds If the piug of the cord is re-

moved from the trunk jack before tlie receivér at the calling station
is replaced on the switchhook, the line relay in the trunk circuit
will coperate, thereby holding the ground on the slesve terminal of the
- trunk. When the receiver at the calling station is replaced on the
switchhoock and the plug of the dnswering cord is remecved from the trunk
jack at the incoming end, the (IC) relay releasss, and ground is dis-
connected from the sleeve of the trunk, releasing the (L) relay, thus
advancing the switch te position 15. As the switch advances from po-
sition 14—1/4 the locking circuit through the inner windlng of the
(D) relay is opened at cam J, releasing the relay. The (D) relay re-
leased, opens the circuit through the (SL) relay, which relsases, and
operates the (F) relay, which advances the district switch to pesition
16 from ground on the N commutator brush and segment. In positicn 16
. ground on. the armature ¢f the (SL) relay throvgh the lower -contacts of
‘cam D advances the switch to pesition: 17, the A cam advancing it to po-
sition 18. In position 16, the (CH) relay being normal, battery is nct
connected over lead H to operate the message register in the line cir-
. cuit as the call is not chargeable.’ From this peint on, tie line finder
. ; and district’ selectors are rentored to norma; as deocrlbed in para—

DI CO CTIOoN ON ABAFDOW“D CALLS
(2) Discomnection Before Line Finder Selectcr Finds Line
X , ;
: 32, ' Should the calling subscriber replace the receiver on the switch-
‘ hook before a hunting selector finds the line, the (L) relay in the
“ line circuit releases, removing batterv from the H terminal at the mul-
© tiple bank. Assuning the calling line te be in:sub-group &, the release
of the (L) relay releases the (BA) relay. The [{TR) relay having cperated,
locks and operates the (ST-4) relay which operates the {LF) relay,
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in the line finder circuit and the selector is started hunting, as de- ‘
scribed in paragreph ©. The selector will, therefore,. travel to the top
of the bank and the H brushh of the selector makes ccntact with the ter-
minal of the H comb at the top of the multiple bank. The (H) relay cper=-
ates from ground on the break contact and armature of the (DS) relay,
winding of the (H) relay, outer contacts of cam Y, H brush of the selec-
ter, to battery on the terminsl of the H comb, supplied through the
1,000 ohm non-inductive winding of the (BA-1) relay and the bresk con-
tacts of the (BA-1l) and (BA) relays. The (H) relay operated, releases
the (LF) relay, which in turn releases the (F) reiay and opens the cir-
cuit through the UP magnet, stopplng the selectcr. The N commutator
segment is opened with the selector brush, resting on the B comb .termi-
nal to prevent the district switch from advancing from normal when the
(F) relay is released by the releases of the (LF) relay. When the (F)»
rélay releases, the (DS) relay cperates from ground on the X commtator
brush and segment, through its 1,000 chm winding. The {DS] relay oper=
ated, operates the DOWN magnet, restoring the selector to normal.

POSITIONS 2 TO 6

33

If the receiver is replaced on the switchhecok at the calling station

‘while the district switch is in position 2 te 6, the.dizling circuit is

cpened at the calling station, causing the sender circuit to function and
connect a direct ground, to the SC lead, causing the (D) relay to release
on account of the increased current flowing ‘through the cuter winding of
the relay. The (D) relay is connected differentially, but does not re-
lease when its inner winding is connected directly to ground and its )
outer winding ccnnected tc ground in series with a resistance. ' The (D)
relay released, cperates the (DS)‘relay, which restcres the line finder
selector to normal, as described in paragraph 28. The (D) relay re-.
leased, also cpens the circuit through the (SL) relay, which releases.

The (SL) relay released, disconnects. battery from lead S, releasing the
o relay in the line circuit, and advances the district switch to po-
‘sition 6 from ground on its armature and break.contact: through the

lower contacts of cam D, With the district switch in pesition 6, a
circuit is closed from the same ground through the lower inner and upper
outer contacts of cam D, to battery through the DOWN magnet, operating
the district DOWN magnet, resteoring the selector to ncrmal. When the
selecteor reaches ncrmel, ground on the Y commutator brush and segment
advances the switch to normal.

POSITIONS 7 TO 10

34.

-

Should the receiver be replaced on the switchhock while the district
switch is in any of these pesitions, the line finder circuit is reatored

' to normal, a&s previously described in paragraph 28. Trunk hunting and

X”"‘-‘\\
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selection beyond will take place in the same manner and the advance of
the sender circuit advances the switch to positicn 11. 1In pesition 11

‘ the release cf (D] relay »elsesass the (CO) relay and operates the re.ay,
which closes a circuit from grcund on the N commutater brush and seg-
ment, advancing the switch to position 16. In positicn 16, ground on
the armature of the (SL) relay advarces the switch to pesitica 17, the
A cam acvancing the switch to position 18. ¥rom this point on, the

district selector and switch are restored tc normal as described in pa-
ragraph 29.

‘ ALL SBLECTORS IN OVE SUB-GROUP BUSY N
B35 If &1l the selectors in sub-group "A", for example, are busy, the
(CA) relay cperates cver a circuii from ground on the armature of the
(MB) relay in the line finder cirerit, through the make contacts of
all the other operated (MB) relays in sub-group “A", over lead CH to
the starting circuit, 500 omm winding of the (Ck) raley

ey, to battery
through the 600 ohm resistance (C). Ths (CA) relay cperated, transfers

the circuit through the 600 ohm winding of the (TR) relay in the trip
circuit from the winding of the (5T-i) relay, tc battery through the
winding of the {SA} relay and the breck contact of (SB) reiay.. When a
call is now received, the (SA) relay cperates in series with the 600
ohm winding of the (TR) relay, in turn operating the (ST-3) relay.
This circuit is traced from battery through the winding of the (ST-B)
relay, make contact of the (SA) relay, 600 chm resistance (B}, to
ground on the armature of the (CB) relay. The (ST-B) reley operated,
cperates the (K) relay, starts a selector in the "B" sub-group hunting -
3 for the celling line and closes a locking circuit throungh the 1000
chm winding and make contact of the (CA) relay. This is to prevent
the release of the (CA) relay should selector become available in
the "A" sub-group while a call is geing through the "BY sub-group.
If all selectors in sub-group "B" are busy, the operaticm is similar
except that the (CB), (SB), and (ST-A) relays now operate. The

- (87-A} relay operated, starts a selector in the "A" sub-group hunting,
as explained before.

@  ALL SELFCTORS 1N BOTH_SUB-GROUPS BUSY

36, If all selectors in both sub-groups are busy, both the (CA), and
(CB) relays are ngerated. Should a call be received in either sub-group
under these conéitions, the corresponding (SA) or (SB) rslay operates,
but neither the {ST-B) nor (ST-A) relay will operate as the circuit teo
ground on the armature of the (CA), and (CB) relays are open. When &
. call is received in the "A" or "B" sub-group while 2li selecters are
b busy, the message register (MR) in the starting circuit eperates through
the make contact of the (SA) relay to ground cn the armature of the (CB)
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relay, if the call is in sub-grovp "AY, or through the make contact of
the (SB} relay tc ground on the armeture of the (Ci) relay, if the call
is in sub-group "B". The message register thus indicates the number
of calls which were criginated while all the line finder selecteors were
husy.

LINE FINDER TIME ALARM o

e ‘If a line finder dces not find the subscriber's line within 35 sec-

" onds after the receiver at the calling station is removed from the switch=~ :
hook, an glarm is given in the following mamner: When the receiver at ‘
the calling station is removed from the switchhock, the line (L) relay
operates, operating the (BA) relay.  The (BA) relay operated, connects
battery to the contact of the 152-D interrupter in the line alarm cir-
cuit over -a circuit from battery through the outer winding and make. con-
tact of the (BA) relsy, lead B, winding of the B (frame) reley in the
time alarm circuit, lrush and terminal I of the START arc of the time
alarm selector, break ccntact of the A freme relay, to the interrupter
contact. When the interrupter contact cleses, the (B) relay operates.
The (A} frame relay does not operave, however, due to being short cir-
cuited by ground on the interrupter. When the interrupter contact
opens, the short circuit is removed frcm the winding cof the (4) relay,

. which ncw operates in series with the winding and make contact of the
(B} reley, to ground on the armature of the (B) relay, thus both relays
operated. The next cperation of the interrupter operates the STP mag-
net, over a circuit from ground on the mske contact of the interrupter,
‘meke contact of the (4] relay termival 1 and brush of the STEP arc of
the selector, to battery through the winding of the STP magnet. When
the interrupter contact opens the STP magnet releases and steps its
brushes one step on its back stroke. The selector brushes thus advance
one step for each mske and break of the interrupter contact, which is
of an interval of 7 seconds, until the fifth terminal of tne selector
is reached when the circuit through the interrupter is opened. When -
the fifth terminal of the selector is reached, the BA lamp in the trip
gircuit lights over a circuit from battery on the armature of the 4
{frame] relay, terminal 5 and brush of the LAMP arc of tiiz selector,
lead A, through the meke contact of the (BA) relay, EA lamp, lead C,
to ground through the winding of the B iaisle) relay in the time alam
¢ircuit, which operates. The (B) relay operated, operates the A
{aisle} relay. 'The (A) relay operzted, lights the aisle pilot lamp
and the main or menitoring board lamp through its respective auxiliary
alarm circuit. When the scurce of trouble is removed and the (BA) re-
lay in the trip circuit has released, the circuits over leads 4, and B
are opened, in turn releasing both the frame and aisle (4), and (B} re-
lays, extingnishing the zisle and" main or monitoring beard lamps and
silencing the alarm. The release of the B (frame) rslay alsc closes &
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ecircuit from ground on its armature, thrcugh terminal 5 énd ‘the bride-
.. ing brush of the RETURN arc of the selector, %o battery thrcugh the
. break coantsct -and winding of the STP magnet, which operates ané steps
the selector brushes to terminal 6, in which position it awzits the
next closure of lead B. : ;

38. . Should the (B4} relay release before the fifth terminal is reached
‘ by the selector, the A, and B frame relays release. . The (B) relay re-
: '1eased, causes the selecter to advance to the next normal p_c-sit.ién,
‘awaiting closure of lead B, as previously described. The cperation of
, the 138-A key steps the selecter brushes to the next normal pesition -
" by way of the STEP bridging btrush and 5, 10, 15 or 20 terminal, 2s the
_case may be. If the selector had been at nmermel positicn 6, 11 or 16
~ vhen the (Ba) relay operated, the cperation would have been the same
as deséribed for position 1. : ‘ :

WIRLNG OF GROUP DISTRIBUTOR BANX

39 The wiring of the two greup distributor arcs cf the regular C dis-
: tributing selzctor bank, shown on the regular startirg circuit, egnd of
‘'the emergency G distributor selector bank, is shown in deteil in the cir-
~cuit sssoclated with the series circhit through the emergemcy Jjack and
the contactscf the (TR), and {TR-1) releys for the 15 groups of a panel
1ine finder frame. ¥Tor a ccmplete frame of 300 lines, the wiring of the
" temminals for both ares of each ¢ distributor selector is shown in a te-
ble on the drawing. 4s a trip céircuit ig divided into two units, A and
B, calls originating in the first 10 lines of a group of 20 lines arse
connacted through trip unit A and a terminal -and brush of -the G are nor-
mally having access to the line finders in sub-group "A".. Calls grigi-
nating in the last 10 lines of a group are cornected through trip unit
'8 and & corresponding terminal and brush of the other arc normally
having access te the line {inders in sub-group "B". This arra,n{._:emen;b
permits the distributing of the 1! &rip caircuit &, &nd B units to sub~
‘ ' groups "4" and "B, respectively, in the sterting eirenit, so as to
give each group an equal preference, thus preventing any one group
- from havihg a permanent preference over the. other gromps. ,T}us is ac- |
- complished by the G -selector being advanced one step to the ne:'zt group
after each cell. The series circuit through the contacts of the (TR),
and (TR-1} releys permits the passing of a call through a nurizber o 1
. jdie groups with the same speed as ‘though the call originated on a line
: g - within the group having the preference at that 1_:11ne. g Shguld two or
: E e more calls start in twe cr mere .g_roup's at the sane time, the group -ne?fr'
‘: ' est the .ome¢ having the preference at that time v-nli be comp;eted first,
. pecause of the series locking arrangement of the (’“u) or (T:R-l) relay
.. holding the relay of this group locked and releasing thg_ other rqlay;.
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The (TR) relay in any group locks from ground tarough its 600 ohm
winding and meke contect, jack 10, terminal and biush of the associated
arc of the G sslector, to battery in the starting circuit through jack
18, Phe (“R—l) relay locks through its 600 ohm winding and make con=-
tact, Jjack 12, corresponding terminal and brash of the asscciated G arc,
to the stariing circuit through jack 16. Jacks 10 and 12 of each group
circuit wire to the selector arc tsrminals and jacks 9, and 1l loops
to the next group circuit, 8o that though the selector maey be giving
preference to omne group, this group being 1dle, and a call originates
in some other group, a cirsuit is closed back through the intervewuning
jacks and break contacts of the intervening relays of each group until
the terminal whicihi the distributer brush is resting on is reached,
Assume a .call originates in group 15, ard is passing through trip unit
A and the brushes of the § distrikbutcr selecier are resting on the first
group terminal which is terminal 1. The locking circuit for the (TR)
rzlay will be as follows: Through the 600 chm winding and make contact
of the (TR) relay and juck 10 of group 15, jack 11, bresk contacts of
the (TR-1) and {TR) relays, and jack 10 of grcup 14 (not shown), through
all other gronps in the same maaner to jack 1C of group 1, terminal 1,
and brush of the selector, to jack 15 of the starting circuit. It will
be seen that if two calls start at the same tims in two Gifferent groups
causing the (TR) relays in the two groups to operate together, the call
originating in the group nearest the one hav1ng the preference of the
starting circuit will be completed first: TFor example, if a call siarted

“in group 10, trip unit A, and another in group 1&, trip unit A, the

operation of the {TR) relay in the former group wovld release the (Tﬁ)
relay in the latter circuit, but remain locked itself. The magnet of

_'the G selector is cperated by ground on the armature of the (S57-A) or

{ST=B] relay and the bruches advence one step on the release of the .
selector armature when the (ST-A} end (ST-B} relay releasc,after each
call.

LINE FLNDER DISTRIBUTOR

. 41,

42,

The dlstrlbutlng selectors A, and B shown in deta11 on "The Selector
Start Wire Circuit™ are used for distributing calls uniformly to the line

i finder selectors in sub=-groups A, and B respectivelye.

When the number of line finder selectors for a group does not exceed
40 selectors for each 300 lines, the starting circuit shall be eguipped
with two 200-R distributor selectors. Figure 1 shows these sslectors
wired and equipped for 16 line finder selectors for cach sab-group.
When the operation of the (ST-A) relay in the starting circuit connects
ground on the start (ST) lead, as described in paragreph 9, the (LF) re-
lay which operates depends upon the terminal on which the A-1 bridging

brush is resting on terminal 1 in the regular start circuit of sub-group A.

&
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In this case if the first selector is not busy the 'associsted (LF) re~

lay overates and functions as previously described. If the first .7
‘'selector is busy, the associated (MB) relay will be opereted and the cir- -
cuit through the (LF) relay will be open. In this casz the (L¥) relay /

‘associated with thc next idle selzctor will operate. Assuming this to_ ~

be the tenth selecior, a circuit is thea closed from ground at the

(8T-4A) relay (not shown) thrdugh the breek contacts of the (GA), and

(C) relays, the A-1 bridging brush and terminal 1 of the A~1 arc of the
distributor selector, the ST lead, make contact of the first (IB) re- T
lay, the series make contacts of the succeadlﬁg operated (MB) relays,
bresk contact of the tenth (MB) relay, to battery through the ianer
wincing of the (LF} relay (unot shown) which operates. . The operation el
of the (GA) relay, as described in paragravh 9, operates the SIP-A:

magnet from ground on the armature of the (ST-4) reley, through ter-

minal 1 and the &-3 brush, to battery through the winding of the mag-

ne:, €0 that when the (GA) relay relaases on the complstion of a call,

the STP-A magnet releases, in iurn siepping the selector brushes one

step and giving the next selector the preference. When the brushes of ..

the distributor selector advance from the terminals of the last line
finder selector terminal 16, the selector is advanced over the spare
terminals to the first terminal from ground on the strapped spare ter-
minals through the A-2 brush. While the selector iz advanciag over
the spare terminals, a cell at this time will be routed to the first
selector through the A-1 brush and strapped spere terminals by the
strap from terminal 22 to terminal 1 on the A-1 arc. The release of
the (GA) relay opens the K lead, thus preventlng tnp selector from
selecting 1f the lead should become grounded. Sk akoy b :

Then the number of line flnder selectors for a group exceeds 40
selectors for e&ach 300 lines, the starting C1r011t shall be equipped
with two 200-P distributor selectors. Figure 2 shows these selectors
wired and equipped for 26 line finder oelectors for each sub-group. .

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

selectors of each sub-group are conpected in their respective order to
the first 15 terminals of the A-1, and.B~l arcs and the ST leads of.

the last 11 finder selectors of each sub~group arc connected in their
respective order to the first 11 terminals of the A-4, and B-4 arcs.

It will also be noted that the brushes of the first three arcs of each
selector are in the opposite position from the brushes of the last three.
arc so that only three brushes of a selector will be msking contact

with terminals at the same time, the other thres brushes being open at
that time. On a regular call in sub-group A, the circuit functions as
described for Figure 1 until the first three brushes of the A distri-

" butor selector advance from terminais 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

e
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will then start 17 selector, if idle, hunting for the calling line.
Assume the last three brushes are resting on terminal 11 of the asso- .
ciated arcs and the 26 iine finder seiector is idle. The operation of
the (ST-4) relmy in the .starting ¢ircuit closes a cireuit from ground
on its armature, brezk contact of the (CA), and {C) relays. A-4
brush and terminal 11, over the S iead, through the break contact of
the (MB) reley of the last or 25 line sclector in the sub-grou?, to the
associated (LF) relay. The operation of the (GA)} relay operates the

‘ STP--A magnet through the A-6 brush and terminal 1l. The release of the

‘ (S’L’ A) relay releases the STP-A magnet, advancing the brushes to the

' next or terminal 12. Cround 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 advancing over the spare terminals, a c¢all 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-1 arc.

44, The number of line finder selectors for a sub-group may thus be arranged
by changing the necessary strapping on the selector arcs. The operation
for the erergency selcctor for sub-group A", and the regular snd cmer-
gency selectors for sub-group "B" are similar. :

ANOTHER SETEGTOR RETURNS T0 NORMAL WHILE A CALL IS GOING THROUGH

45. When the (ST-A) relay cperates on a reguler call, ground is connected
to the line finder circuit over lead X so that when the (IB) reley
operates it is held operated through its outer winding from vattery on
the amature of the (SL) relay. This locking circuit prevents the
(MB) 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 clesed from ground on the arma-
ture of the (ST-A} relay, through the meke contacts of several {(MB) re-
lays, 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. Thus 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 a2 second (LF) relay, t‘*zereby start-
ing two line finder selectors for the same call.

' PESTING LINE FINDER SELECTORS I

46, This circuit, which is shown associated with the starting circuit,
enables the testing of any particular line finder szlector at any time.
The test line used with the test box circuit for maiking the test is the ‘
first or bottom line of the bottom bark in both the "A™ and "BY sub-
groups, the first line termirnals in both sub-groups being connected to- '
gether.
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When the 384; plug (snown on the 11ne fl ndex G_..I'Clllt) is inserted in

comected together. The 1000 ohm winding of the (LF) relay is dis-
cennected from the bregk contact of the (MB). rclav and connected %o the
make contzct of the (C} relay in the sta:tlng circuit through the stres
rlno and sleeve of ths TEST plug. When the plug of the test box cord
nserted in either 159 test Jjack, the (A) relay ogerates from ground on
the sleeve of the test box cord. The lA} relay is quick in operating to
precede the (TR) relsy in the trip circuit on a simultsneous call. The
(L) relay operated, opens the circuit through the 700 ohm windings o7 the
{TR) and (TR-1) relays in the trip circuit and connects ground to the
winding of the (B) reldy, which operateo._ This cireuit is traced from
ground on the right 1nqer armature of the (A) relay, winding and break
contact of the (P) rels: break contacts of the (ST-A) and (ST-B) relays,

cd

d_J
is

‘to battery on the arma’cure of t;;e 'STP-G magnet whén the previous step of

the G distributor selector has been completed. The (B) relay is slow in
operating to prevent & call which has Jjust reached the {ST-A) or (ST-B)

 relay from bemg interrupted and there being the pOSS1b111ty of two

selectors arriving on the test line. The (B} rélay operates, (a) locks to
battery on its make cdntact, (b) operztes the (C) and (CI) relay from
ground on its amature, through the break contact of the (E)} relay, (c)

' ‘closes the ring side of a loop through the test box, which operates the

(1) relay associated with the test line. ' The’ (C) relay operated (a)

“transfers the circuit for operatmg the (ST-A) re"ag in the starting cir-

cuit from the G dlstrzbunor selector bank, {b) opéns the normal ST lead,
(¢) closes the circuit through the (LF) relay and TEST JaCk to the make
contact of the (ST-A) relsy, as hereinafter described, {a) opens the

operating circuit for the (ST7-B) relay, which would otherwise operate
and lock on & call within the last 10 lines 'in the group. The (CI) re~

lay operated, (a) closes a circuit for operating the (TR) relay in the

trip circuit from battery on the armature of the STP~G magret, (b) con-
nects the X lead of sub~-group MAM with the K 18ad Of sub~ ~group "B", thus

.. -connecting the K commutator segmen_ts of all the selectors of both sub-
groups . together, (c) connects the Y lead of sub—group "A" with the ¥ lead

. of sub-group "B",' s0 th, (GA) relay w111 be operated by a selector in

either sub-group. ’

The (L) relay of the test line operated, in turd 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 9, except

. this time through the make ¢ontact of thé (GI) relay, the (A) relay

being operated. The (TR) relay operated, ‘functions as previously des-

- eribed and locks in a circuit tracad from ground through its 600 ohm

winding and meke contact, make contact of the (C) relay, bresk contacts
of the (CA) and (SB) relsys, to battery through the winding of the (ST-2)

. relay, which operates. The (ST-A) relay operated, functions as described

|
|
|
downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA j‘




(28 Pages) Page #26.
Issue 2 = BP-431434.,
~June 29, 1923, (*)

in paragraph 9 and in addition closes a circuit operating the (D) re- ‘
lay, The circuit for operating the (LF) relay of the line finder cir-

cuit under test is traced from ground on the armature and inner make

contact of the (ST-A) relgy, through the break contact of the (GA) re=~

lay, 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 dlstrlct circuits function

as for a regular call.

49, When the (ST-A) relay operates, the circuit for operating the (D)
relay is traced from ground on the armature and onter mzke contact of
the (ST-A) relay, break contact and winding of the (D) relay, to
battery on the armature of the (B) relay. The (D) relay operated, locks
to ground on the armature of the (A) relay. When the (ST-A) relay re-
leases, the (E) relay operates from ground on the left irmer armature -
of the (SI-A) relay, make contact of the (D) relay, to battery through
the bregk contact and winding of the (E) relay. The (E) relay operated,
{2) locks to ground on the armature of the (A) relay, (b) releases
the (C) and (CI) relays, thereby restoring the starting circuit to
normal, (c¢) closes the circuit from battery on the armature of the STP-G
magnet, which was opened by the operation of the (A} relay and later

. closed by the operation of the -(CI) relay, through to the 700 olm wind~
ings of the (TR) and (TR-1l) relays. When the plug of the test box

. cord is removed from the test jack, the (A) relay is released, releas-
E mg the B, D and E relays, thereby restoring the test circuit to norma.l.

TELL TALE - LINE FINDER SELECTOR

50. Sho\;ld the selector travel to the tell tale posihon hile hunt-
ing, due\ to the multiple brush not, /being tripped, the ( ) relay remains
operated through its outer win 1n¢.‘ Ground on the X'cofmutator brush .
and segment is thereby connected/to the lead "o Tale 1rcu1t", giving
a visual siZnal to the attendan As the N commutator segment is open
at tell-ta the district is wvented from advancing) from its normal
position. _ selector in this case is restored to nox_\_le' manually
vbytheat ndant, ; ; ol
|
51, ; Should the selector. travel to the tell-tale p051tion while hunting,
- with the multiple brush trlpped, a clrcuit is closed from battery in the ‘
trip eircuit through the 500 ohm winding of the (0] relay in parallel “
with the 500 ohm resistance, make contact of the (BA) relay, terminal
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. 0f the H comb at the top of the mltiple bank, I Tl1tlﬁle brush of the

line finder sclector, outer contacts of cam ¥, winding of the (H) re-
lay, %0 ground on the armature of the (DS) relay, operating the (0]

ana (i) relays. The {0) relay operated, opens the locking circuit of
the (K) relay and the (H} relay operated, releases the (LF) relay, vhich
in turn releases the (F)} relay and UP megnot. The (F) rclsy released,
opens the circuit through the tell-tale alarm and counscts ground through
the X commutator brush and segment to battery through the 1000 ohm wind-
ing of the (DS} relay, which operates, in turn operating the DOWN magiet,
restoring the sclector tc nommal. TL» receiver at the calling station
being still removed from the switchhook, the (L) and (Bi) reiays are
still operated and the call again goes through as described under
"ORIGINATING CALL"™. 1

””IL—TALV DISTRICT SFLEC“OE

5

53,

-through the upper contacts of cam X, to battery through the R magnet,

. contact of cam K, lower inner contact of cam L; to baxtery through the
* 1200 ohm winding of the (L) relay, opeérating the (L) relay. The (L) re-
lay operated, locks through its 1200 omm winding and make contact of the

Should the selector travel to the tell-tale position during brush
selection, ground on th: X comutator, brush snd scgment is connected
through to cam B, to battery through the R magnet, advancing the switch
to position 8. Under this condition ground is disconnécted from the
SC lead in the sender, relezsing the (CH) relay end the district remains
in position 8 until it is restored to normal menwallye. Ii the district
goes to tell-tale during group selection ground on the X commutator ad-
vances the switch to position 8. In position 8, grouad on the SC lead
holds the {CH) relay opcrated which, in turn operates the (L) relay, ad-

‘vancing the switch to position 9. The (CH) and (L) relays remain oper-

ated and the district remains in position ¢ until it is restored to nor-

" mal manaallv.

1431 A bb trunies. in the group sré 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 sieeve terainal at overflow is
open, the (L) relsy reéleases, in turn advancing the switch to position
8. 1In position 8, the (L) reley re-operstes from ground on the armeture
of the (CH) relay, advaneing the switch to position 9. 1In position 9, a
circuit is closed from ground on the Z commutator brush and segment,

advancing the switch to position 10. In position 1C, & eircuit is closed
from ground on the 2 commutator brush and scgment, through the upper outer

seme ground, through the upper outer contact of cam L, advancing the
switch to position 14, from ground on cem M. As the switch advences
from position 13, the (L) relay relesses, and in position 14 advances
the switch to position 15. The release of the (L) relay also relsases

4
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o the (CI) relay, discornecting the:
With the switech i position 15, 2 ¢ t is 'closed from the "Misce
izueous Tone Circuit™ over lesd C, condenser, upper contacfs of
cem G, w1rd1:0 of the repeéating coi l9 2 M.F. condenser, upper outer -and
-lower immer contacts of cam W, uvper con t agts cf can V, 1cver outer and

ender from the district 01rcu1t.

rs

o

1
L

Z\J
'—4

upper inner countzcts of cam J, mage contact of the (D) 2ltys 16 grommd
on cam I. A tone is thercfore induced in the other wmumg of the re- .

peating coil, thus causing the "All Trunks Busy" tone to be sent back to
the calling subscriber. Waenm the receiver at the ca 2llirg station is re-
rlaced on the switchhook, the (DC] relay releases, opening the locklng
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

b4d. The function of the "O" commutator segment is to maintain an idle
condition 'on the multiple overilow termirals, £0 that more than one
selecior mey stop on. overflow at ore times ctherwise the first selec-
tor reaching overflow would meke the sleeve multiple términals busy,
thus causing succeeding selectors to continue upvard into the next
greup of trunks. - The "O" commuatator segmelt is opea at overflow, but
the S ber is continuous. Both ths "O% and "3 bL'bges are perménently
strepved together and wired to the muxt;ple siceve orush. Wnen the se-
lector is at overflow, the "O" commutator brush is resting on an open
(decd) secgment and, as the busy ground is fod through the "O' conmita-
tor bar only, this arrangement maintains & non-u sy condition on the
‘gleeve terminals. When neécessary to combind two' or more groups of trunks,
the multiple sleeve overZlow terminals between the combingd groups are
made permanently busy by being connected to ground. As the "3" commutator
bar is closed at overrtlow, the {L) relay is held cperatod at this time,
and the selector therefore hunts past tne "madc ousy" tennxnals 1nto the
next greqp.

TERMINATIIN CALL

584 When a finzl selector comnects to the tlp, rlng and sleeve terminals
of an idle line at the final multiple, battery through ‘a resistance in
the final circuit is connected over the sleeve lcad 3y to ground. tnrougr

“the both windings of the (CO)} relay on individual lines and the last
line of a group of consecutive lines; or tnrough thu 100 .ohm wianding of

the (CO) relay on ar intermediaté line of a 'group of consecutlve lines.

The {CO) relay operated, disconnects the (L) relay b a*tery bridge from
across the tip and ring of the line circuit. When the final selector
returns to nomal, the circuit through the windings of the (CO) ‘veley is
opened, releaS1ag *he relay and restorlng the C1rcu1t to aornal.

ENG. - I.M.W. CHK'D. = J.I. APP'D. - H. L. MOYNES.
BS E. R. C.
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