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LUETHOD OF .OPERATION.
Line Flnder And District Selector Circuit Including ILine Circuit, T;1p Cir-
cuit, starting ercq1t, Time Alarm Circuit - Panel Machine Switchiing System.

Gromil,. (oK F
DEVELOPMENT
1. PUEPQSE OF CIRCUIT
1.1 This c;rcu1t is arranped to Route calls, start Line Finders,
Find Calling Subscribers Line, and connect it with various switch-
ing apparatus necessary to Complete a call.
2 ORKIhG LIMITS
241 This c1rcu1t has Maximum external trunk SJperv1sory 100p range
of 5010 ohms. It is alsc used with Subscribers loops of 900 Ohm
Maximum and a Minimum leak of 10,000 Ohiase.

OPERATION. -

3. PRINCIPAL FUNCTIQNS

&1, Cause Starting Circuit Function.
3.2 Route Calls. i
3,3 Pind Calling Line,
§j} Start Serder 3elector.
3.5 'Estabiggﬂfiglilnp Comnee tion.
3.6 Provide Timing Alarm-ﬁeatﬁ;;.
4. CONNECTING CIRCUITS | -
4.1 Any Standard Incoming Circuit.
DESCRIPTION OF OPERATION
5. This commnon panel 11ne finder and district selector circuit is used

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

dual message rate line. . It consists of six functionally connected cir-
cuits, as follows:- . N .
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The LINE circuit consists of a line relay (L), cut-off relay
(c0), and a2 messaze register, one line circuit for each subscriber's
line. Whnen 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
lire finder selector hunting for the battery on the hunting lead.
When the calling line is found, battery and ground from the line -
circuit is disconnected from the tip and ring of the line, which
waits the closure of talking battery from the associated district
circuit. The associated trip circuit is also rcleased, thus per-
mitting another call to start in that half of the’ group.

A TRIP circuit -is provided for each bark of 30 lines, thus mak-
ing 15 trip circuits on a panel line firnder frame of 300 1lines.
Each trip circuit is divided into two units, trip unit A, having
access to the first 10 lines in a bank, and trip uanit B, having ac-
cess to the last 10 lines in a bank. The trip circuit mechanically
trips the seloctor brushes of the particular bank in which the ter-
minals of its associated lines appear and connects to a starting
cirecuit. Bach trip circuit is ecuipped with an emergency plug and
Jjack, by means of which a defective trip circuit can be immediately
replaced by an emergency circuit. ;

The STARTING circuit controls the sendine of calls to the re-
spective line finder selectors and starts an idle selector hunting
over the line terminals for the calling line. It 2lso at the same
time releases a trip relay in the associated ‘trip unit, thus per-
mitting another call to start in any other sroup. There is one .
starting circuit for each frame of 300 lines. Thes circuit consists
of three 200 type distributing selectors, one of which permits the
distributing of this circuit so as to give each line zroup an equal
preference. The other two distributing selectqrs, distribute the
calls uniformly to the respective' line finder selectors. Each reg-
ular starting circuit is provided with mezns for testing any line
finder circuit and is equipped with an emergency plug and jack: for
immediately replacing the regular circuit with an emersency cir-
cuit at any time. TR b

The LINE FINDER circuit is arranged to £ind the calling sub-
scriber's line and comnect it with the various switching apparatus
necessary to complete a call. Each line finder circuit is pefﬁa—
nently comnected to a district selector circuit and consists of a
power driven selector having 15 sets of contact brushes wired in
multiple, one set of brushes associated with each line bank. At
the same time the line finder selector starts upward hunting for
the calling line, the associated district circuit functions and se-

lects an idle sender. This circuit 21so includes a IJAKE BUSY Jjack
and a TEST jack. ' !
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5.5 Tite DISTRICT SELSECTOR CIRCUIT, which is the other c¢nd of the line
finder selectcr, is porovided with a magnet driven sslector switeily by
neans of which en idie sender is gelechted and associated with the
district watil all selecvions have beén completed, when the sender is
discharged. The dictrict circuit is gelector ented and selectis and
coareztis to the pooyer outgoing trunlz, unizr the contrcl of sender,
for. tae completica of an originating call. It also supplies talking
battery to the caliing staticn, connects battery for the operation of
. the message register in the line ci¥cuit on a charged call, and con-
nects the busy tone to the calling station, if required.

5.6 .. The LINE FINDER TIME ALAKM circuit is for the purpose of giving
visval and audible signals to the attendant when an originating call
is not commected to a line finder in a specified time period.’

PANEL LINE FINDER FRAVE

6.

A panel line finder frame consists of 15 banks (at times known as pan-
ele) of line terminals, each bauk coasisting of 20 sets of multiple line
terminals, making a total capacity of 300 lines. The rultiple terminals
appear on both sides of the bank and each set counsists of four terminrals,
namely; tip (T7), ring (R), sleeve (S) and hunting (H). Rach frame and
bank has a capacity of 60 line finder selectors, &0 s2lecicrs mounted on
the front of the frame and tihe Other 30 selectors mcwiced on the rear of
the frame. 7Tiis number of sclectors for eacia 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 manner;-

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

- . ranged for-a cross conneciing cable, so that the first or bottom line
on one. side of the solit will connec’ to a2ud apnear at the last or
top line on the,K other half of the bank. MTris practice is used where
60 line finder selectors are required for each 300 lines.

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

6.3 A 56 selector banmik split into four sections of 14 sclectors each,
- the first and second sections to be arranged for cross connecting to
each other and the third and fourth sections arranged for cross
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connecting to each other. This practice is used where 28 selectors
are reguired for eacn 300 lines, thus permitting 600 lines|to be
accommodated un the one frame.. '

7. . Fach group of selectors for each 300 lines is divided into two sub-
groups, "A'" and "B". The vA" 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, z czll originating in a group of 20
lines causes & selector in the "A" or "B" sub-group to start hurtirg, 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 beinz in the first 10 lines and the other being in the
last 10 lines, two selectors will start, one selector in sub-group "A",
the other in sub-group "B", Should 21l line finders in g sub-group be
busy, a call originating within the correspondineg 10 lines will start a
selector in the adjacent sub-group.

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

DETAILED DESCRIPTION OF OPERATION
ORIGINATING CATI

9. The operation for a call originating in the first 10 lines of a group
is as follows:- When the receiver is removed from the switchhook 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 (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 overated, connects battery to the (H) terminal of the
line at the line finder multiple bank and operates the (BA) rélay through
its inmer winding. The (3BA) relay operated, operates the (TR) relay over
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.) (5T-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 arme-
ture (b) opens the locking series circuit through the (TR) relays in the
other bank groups, as hereinafter descrived, (¢) locks 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 (C),
(CA), and (SB) relays, to battery through the 18 BH Res. in parallel with

ke oy S b il AR
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the winding of the (ST-A) relay, which operates. Each TRIP magnet oper-
ates -its trip rod, thus tripping the corresponding 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 circuit from ground on
its left inner armature, to battery through the winding of the (ST®-G)
magnet, which operates: and remsins operated until the (ST-A) relay re-
leases, (b) short circuits the 500 ohm winding of the {CA) relay, pre~’
venting it from omrating and starting 2 line finder in sub-group "B", as
described in paragraph: 35, while a call is going through, (c) operates
the. (R) relay over'a circuit from battery througn ‘the winding of the (K)
relay, make contact of the (TR) relay, to ground on the armature of the
(ST-4) relayy (&) closes a circuity operatmo' the (IF) relay in the lire
finder circuit. This circuit is traced from O‘TOU‘ld on the right outer
armature and inrner make contact of .the (ST—A) relay, through the break
contact of the (GA), and (C) relays, the Al bridging brush-and terminal
of the A selector, over‘’lead {ST), break contact of the (MB) relay 1n ths
line finder circuit, break:springs of the TEST jack, to.battery through
‘the 1000 ohm mnding of :the (IF). relay.  The (K) reiay operated,. (a)
locks ‘to ground. on the armature of the (BA) relay -througn its make con-
tact and the break contact of the (0} relay, (b) opéns. the circuit
through the 700 ohm winding of the {TR)eTelay, thus preventing another

- 1ine finder selector from being.started by’ the call, (c¢), closes a circuit
from ground on its make contact through the 1500 ohm winding of the (0)
relay, but ‘the (0) relay does not operate at' this time on account of in-
sufficient amount ‘of ‘current tnrough the winding. The (IF) relay oper-
ated, (a) locks to ground on the break contact and armature of the (H\
relay, through its make contact and both windings in series,: (b) closes

a circuit operating the (GA). relay in the stdrti*‘zo circuit from ground on '

mm—apnngs of tha Make Busy. jask, make contact of .the (LF) relay,
break contact of the .(I(f) relay, lead Y, to battery through the break
contact and winding of the (GA) relay, (c¢) operates. the UP magnet from
ground on the N commtator brush and segment, causing the ljine finder se-
. legtor to travel upward snd hunt for the terminals of the ealling line to
: 'mich battery is comnected, as hereinafter described, (d) closes a cir-
.;6uit £rom thé same ground on -the N commuitator brush and 'segment, through
the break contact of the line findgr (E) relay, to battery-through the

inner winding of the (CI) relay, operating the (CI) relay.., The (GA) re- !

lay operated, removes ground from lead ST, locks to ground on. the arma-
ture of the ST-4° reley and.closes a circuit operating the STP-A magnet
and closes thru the X lead. This circuit is traced from ground on the
armature and imner make contact of the (S;-—A) relay, make -contact.of the
(GA) relay, terminal and brush of the. A.-a_ arc -of the A selector, to bat-
'tery through the winding of .the STP-A magnet. - The STP-A mggnet remains
operated until the release of the (ST-A) re}ay.
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10. . .- As the line finder selector starts vpwerd hunting for the calling

Z 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,
- throngh the break springs of the [I.B. jack to battery through the in-

- ner winding of the MB relay, {b) closes a circuit from ground on the
wwct—et]'_camd make contact of the E relay, to battery
.through the inner winding of the D relay, operating the D relay, (c)
opens the operating circuit of the CI relay, thus permitting the relay
to release, should the TEST brush of the sender selector be making con-

”"“tact with the TEST terminal of an idle sender. If the TEST brush of

the sender selector is maklng contact with the TEST terminal of a busy
sender, the CI relay locks througn 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 ohm winding of the F
relay and through the winding and bdbreak contact of the STP magnet, make
contacts of the CI and E relays, to ground on the lower outer contact

~ of cam H, whereby stepping the sender selector brushes one step oa its
.back stroke. If the next sender circuit is idle, the CI relay releases,
in turn stopping the selector, but if the next terminal is busy, the CI
relay rerains operated and the sender selector continues to step until
an idle sender is found. When the CI relay releases, the TEST terminal
of the selected sender is immediately made busy to all hunt1ng sender
selectors by ground connected to the TEST brush from the 10w©r 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 copnected unt11 the
switch advances from position 1 1/4. The operation of the F relav opens

. the tip and ring leads between the line finder commtator and the dis-
trict circuit and prevents the district (L) relay from. operating and ad-
vancing the district switch from normal, should the 1ine finder selector
connect to the: terminals of the calling line ‘before the sender selector
selects an idle sender. .

1% The MB relay operated (a) locks from ground on the armature and
.~ outer make contact of the ST-A relay, lead X, make contact and outer .
winding of the MB relay, to vattery on the break. contact ‘and armature

of the SIL-relay, so that the MB relay will not release should the se-

lector return to normal while another call is. going thr (b) closes
a circuit from ground through '

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 on its armature to the series circuit
through the 1B relays of the other selectors in 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

D ——
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off-normal, (&) transfers the ST lead to the next line finder, wnich if
' busy, transfers the call over the ST lead in the same manner until an
idle 1line’ fmder is found. _

4s the line finder selector contmues upward at the end of the
tripping Hone, ground on the K commutator brush and segment, short cir-
cuits' the 600 ohm winding of the TR relay through the break contact of
the DS relay, over lead X make. .contact of GA xelay, aund through the
break contact of the SA relay, thus releasing the TR relay. The ST-A
relay remains operated from the same ground until the K brush moves off
the X 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 reached tae first set of iine termin-
als. The (TR) relay released, closes tne locking series circuit through
the TR relays in the other groan_ds and opens the circuit through the two

. TRIP magnéts, which release. The (§T4) relay released, (a) opems the

locking ¢ircuit through the GA relay, which releases, (b). opens the cir-
cuit through the locking (outer) ‘winding of the MB relay, but the relay
does not release as it is held operated ovsr its operating circuit, (c¢)
opens the circuit throug’-z the STP-G megnet, which releases and steps the
brushes of the G group distributor selector to the next terminals, (d)
opens the circtut througn the STP-A magnet which releases and steps tne
brushes of the 4 group distributor . selector to tbe next terminals, (e)
removes the short circuit from the 500 ohm winding of the CA relay, which
~does not operate uniess all selectors in the groap are busy, as described
“in paragraph 35. o P il

When the selector brushes m.ke contact mth the terminals associated
with the calling line, battery on the H terminal operates the 0 relay in
the trip circuit and the H relay in the line finder circuit. This circuit
is traced from battery in the trip gircnit through the OO ohm winding of
the 0 relay and 500 ohms resistance commected in parallel, broak contact of
the €O rela s make contact of the. L relay, over lead. H, through the H iml-
tiple teriximl and brush, H commtator brush and segment, outer contacts
of cam Y, winding of the H relay, to ground on the break contact and arma-
ture of the DS relsy. With the H relay operated, a 50 ohm non-inductive
aﬁmt is gonnacted around its winding to groudd, on its armature for the

}M&Q Qf ‘increasing the amount of current thrgugh, the 500 ohm winding of

0 tév;;&r thus specding its operation. 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 overtnrow of the
selector. . The H relay operated opens the circuit which holds the IF re-
1&# ﬂpamm._ pt the IF relay does not release immediately om account of

2 ’hing ?losed from ground thrcugh the ¢ commtator trush anl segment,
bo ':!:pry through ‘both winc* ings of the IF relay in series. The IF relay is thus
held operated until the brushes are centered on the terminals of the calling

i i i sy S
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line, When the circuit through the C commutator segment is opened, the
LF relay releases. The LF relay released, (a) opens the circuit through
the UP magnet, which stops the seléctor brushes on the terminals of the
czlling line, (b) opens the circuit through the 800 ohm winding of the
F relay, so that when the circwit through its 1,000 olm winding is
opened, by the release of the CI relay when' the d1strict sender selector
seizes an idle sender, the F relay releases, (c) closes a circuit oper-
ating the SL relay, This circuit is traced from ground through the E
break contact of the IF relsy,

‘bresi-eontact springs.of the MB- jack,
.'make contact of the E relay, winding of the SL relay, imner contacts

oi cam T, make contacts of the D relay, to battery on the break cont;act
the :DS relay.

As the switch advances from posltxon 1, the circuit through the L
and CH relays is opened, releasing the relays. " In position 1-1/2 to 2,
the assocjated sender is held busy by ground through cams H and C. ”he
CH relay performs no useful function if the district advances to position
- Should the district stick in position 1, the CH relay operated, .closes
a circuit from ground on cam H, break contaet of the CS relay, make con-
tact of the CH rélay, %o be.ttery through the selector time alamm cir-

cuit (not shown), which functions, giving & visual and audible signel,

13.1 The adjustment of the C commutator brush, with relation to the
tripped H multiple brush, is such that does not break contact with
the C commutator segment until slightly after the holding cireuit
through both windings of the LF relay is opened by the operdtion
of the H 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 centdér of the line terminals,
allowing the locking pawl to enter the notch on the rack attached
to the brush support rod. At this time the holding circuit through

_both windings of the LF relay is opened 2t ‘the C commutator, re-
; leasing the relay. The LPF relay released releases the UP magnat.

The selector then drops into place thus centering the brushes on
“  the line terminals. .

: The O relay operated, opens the locking circuit of ‘the X relay. The
K relay is very slow in reldasing to hold the 0 relay operated zhrough
ita 1500 ohm winding, in order to permit the BA relay to release before
the 0 relay, otherwise another line finder may be sta.rted by this oell.

The SL relay operated, closes a cireuit ‘which operates tho Go relay
in the line circuit from battery on its armeture, through. the two 110
ohm resistances (A and.B) inseries, over lead S,.to ground through' one
or both windings of the CO relay in series, This .same battexfy is con-
nected to the multiple -sleeve terminals of ‘the line "at the final frame;
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making the line test busy to all huntmg 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 releases.. Another call may now start within this same group of 10
lines if the starting circuit is ready for the call., The operation for
& cail originating in the last 10 lines of a group of 20 will be simi-
lar to that alresdy described for the first 10 lines, except that the
BA-1, K-1, 0-1, TR-1, ST-B, and GB relays are involved instead of the

B&, K 0, .LR ST-4A, and GA relays,

15.1~' B either the STA or the STB’ relay remaxns operated, due to
- failure of the TR or TR-1 relgy in the trip circuit to be shunted
out and released the KF relsy- Operates as soon as the interrupter
contacts I, III and V close, and locks under control of the STA
or STB relay in the start1n5 circuit. 1If, it remains locked for
two seconds, interrupter contacts II and IV close from ground
through either the TR or TR-1 relay in the irip cirewit, (depend-
ing upon whether the call is through the A or B sub-group), releas-
ing the TR or TR-1.relay. When ground is removed by the opening
of the interrupter contacts II or IV, the STA or the STB relay re-
leases, releasing the XF relay and restoring the circuit to nor-
- mal, ) ) - .

16,2 « The closure of the mterruvter contact VI which closes at the

7 same time contacts II and IV &are closed while the XF relay is-
operated, operates the KA relay. The KA relay operated, {a} locks
up under control .of the key at the trouble desk,. {b) lights a lamp
at the trouble desk, indiwidual to the line. finder freme and (c)
onerates an alarm. The dperation of the key releases the KA re-
lay, extinguishmb the lamp a:nd silencmg the alaym. -

16. 1f there is a simultaneous call in both the first and last 16 lines =7
of .& group of 20 lines, the relays‘df both sub-groups will operate as
already desoribed starting two:liné finder selectors in different sub-
groups at the same time. In this case, the inrer wmdmgs of the 0O
and. 0=1 ré’).aws are commacted together through the maks contacts of the
BA,-and BA~1 relays.  The 0-andi O~1 relays Will therefore operate in -
parallel vhan the H. brush of: either or both line finder selectors make
contact wrltn thé H termdnal of bhe ca.lling line. :

17. " The- operation of tne SL relay also closes a circuit operating the .
district L and CH rela,ys, PThis-circuit is traced from ground on the
N commtator brush. and. -segment, through the break contact of the F re--
lay, make contact of the SL relayy 1ower inner and upper outer contacts
of cam 0, to battery. through the 600 ohm'winding of the CH relay. e
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18,

~associasted sender test busy after the switch adva.nces to position 2,

This same ground is connected through the inner contacts of cam 0, _
upper. outer and lower inner contacts of cam R, to battefy 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,
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
& circuit -advancing the district switch to position ‘2, This circuit
is' traced from battery through’the R magnet, lower outer sontact of
cam B, malke contact of the (L) relay, to ground” through the lower - .‘
conta.cts of cam M. As the switch advences from position 1, the circuit
through the (L) and (CH) relays is opened, relea.sing the relays and’
disconnecting’ 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.

With the owitch in position 2, the tip and ring‘leads are closed

‘from the calling line to the T and R leads of the associated sender

circuit, this permitting e dialing tone to e transmitted back over the
dia.ling circuit from the associated sender, as an indication that the

" apparatus is ready to receive the call by the opération of the station

disl, ‘The tip side of the dialing circuit is closed from the T lead
of the line, through the break contact of the (F) relay, immer con-
tacts of cam P to the T brush of the sender selector. The ring side

‘of the di2ling circuit is élosed from the R leed ¢f the line, through

the break contact of the: (F) relay, winding of the (DG) relay, inner :

‘contacts of cam Q, to the R brush of the sender selector, In position
3 2, , the (c1) relay operates through its outer winding to ground on cam
I and remains operated until the switech advances from position 10.

'Dhe (CI) relay operated, (&) commects zround through the inner contacts
of cam S to the TEST brush of the sender selector, thus making the ‘

(d) closes the tip side of -the fundamental circuit through to the .
sender, (o) eloses tihe sender com:rol (8C) lead through the lower con- L.
tacts of cam V, lower inner and upper outer contacts-of oam U, to bat- Q|
tery through the outer winding of the (D) relay. After the sondér Tunc- W
‘tions the fundamental circuit is established for ‘the operation of the ; Y,
district (L) relay and the stepping relsy in the sender, This cirouit )
is ‘traced from ground in the'sender eirouit, through the FT brush, make
contact of the (CI) relay, immer ‘contacts' of cam L, to battery through 1
the 1200 ohm winding of the (L) relay, which operates. The (L) relay N /
Opera.ted “locks through ‘its 1200 ohn winnim and make ¢ontaet throuzh

the upper contagcts of cam L to the shme ground over the P lead &nd 5
;dva.nces the switch to position 3 from groind on cam M. In position ‘

g e ground through the lower inme? conte.ct of ‘cam H is commected to' the

FR lead,’ thus pérmitting the sender to function, The 500 ohm winding .
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of the (CH) relay is also conneetad through the lower contacts of cam u,
in parallel with the winding of the (D) relay; to the SC lead previously
described, Should the (CI') relay cperste at this time, dne to a high .
resistance ground in the sender circuit, no useful funciion will be per-
forued. ;

LI%_;_%ICT BRUorI AND GROUP S“LE""IOES_

19.

20.

With the ‘swi‘tcn in 'pos ition 3, :the UP mognet is operated for brush
selection over & circuit. traced from battery through the winding of the
megnet, imer contacts of cant G, make contact -of ‘the. (L) relay, to
ground through the lower covxtaots of cem M, As the selector movas up-
ward in position 3, carrying the commutator brushes over thse commu~
tator segments, the A gsezment ard brush intermitiently connects ground
to the tip side of the fundamental circuit through cams K and L, hold-
ing the (L) relay operatod, bui the successively short circaiiing the

stepping relay in the cssociated sendeér circait, thus releasiug and per- .-
- mitting its reoperation until.the-proper has been selected. When suffi-

- cient impnlses-have been sent hack'to satisiy:the sender, the funda-

" mén%al circuit is oponed; .releasing the (L) relsy. The (L) relay releéased,

opens the circuit-through the UP magaot, therebty stepping the.upward’
movement of the selector and edvances the switch to position 4. This
circuit is traced from ground through the lower contacte of cem I,
breek contacts.of the (L) relay, upper outdr contact of cam B, to bat-

.tery through thes R 'magnét. When 2.digit .senders are used with this

¢

circuit, the advance:of the sendcr replaces the high resistance ground
on the 83 .1leed with a 500 ohm ground, thus insuring the operation of
the {CH} relay. In position 4, the trip maznet (TM) is operated.from
ground thucugh the upper contacts of cam S, and the (L} relay.is oper-
ated and locked to ground over the fundamental circuit prevxously
described advanecing the switch to position 5.

With the switch in posz*aon 5 the up ﬂa.gnet is. reoparated a.nd
the-trip-magnet  being operated, canses the previougly 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 msgnet.
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 operated, but successively short cir-
cuiting the stepping relay in the associated sender circuit, thus re-

.leasing and permitting its re-operation until the proper group has..
.been:selected. When sufficient impulses have been sent back to satisly

the sender, the fundamental circuit is- opened, releasing the (L) re-
lay whieh in turn opens the circuit througi tiie UD magnet and advances
the switch to position 6. When 3 digit senders are used with this
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circuit, the advance of the sender reblaccs the high resistance ground
in the SC lead with 2 500 ohm winding, thus insuring the operation of
the (CH) relay. With the switch in pos1t1<m 6, 2 circuit is closed
from ground on the linc finder M, commuta:u brus.z 21é segment, through
the breek contact of the (F) relay, make zontact of the (SL) relay,
inner contacts of cam 0, upper outer and lower immer contacts of canm R,
to battery through the 800 ohm winding of the (L) relay, operating tie.
relay. The (L) relay operated, advances the switch to position 7 in. a’
circuit traced from battery through the R magnet, lower outer contact
of cam B, make contact of the (L) relay, inner contacts of cam M, ‘meke
contaét of the (D) relay, to ground through the lower outer contact
of cam I, :

TRUNK HUNTING

21, Should thé first trunk in the group in which the selector is hunt-
ing be idle, the (L) relay releases as the switch leaves position 6 1/4
When the switch enters positlon 6 1/2, ground is commected to the sleeve
of the selected trunk through tle outer contacts of cam M, break contact
of the (L) relay, lower outer and upper inmer contacts of cam E, as a

" busy condition until the switch advances to position 7 3/4.

22, Should the first trunk in the group in \mich 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 upper ‘inner contacts
of cam E, to ground on the sleeve termmal of the busy trunk. With the
switch in position 7, the UP magnet is reopera.ted from ground on cam M.
under control of the (L) relay ard the selector travels upward until an
idle trunk is found. When an idle trunk is found the loc':ing circuit
through the . imer winding of "the (L) relay is opened but the relay does
not release mmediatoly due to.a circuit being closed from battery
through its outer winding inner contacts of cam R, to ground through the
C commntato’ brush and segment,. When the brushes are centered on the
trunk terrmals the cireuit through the' C commtator s nt is ovened
and the (L) relay releasses, in turn onening the clrcmt hrongh the UP

! maznet, Imich st@ps the selector brushes on the téminsls of the selected ‘
| trunk, The (L) relay released 2lso advances the switch to posit:.on 8.

| "g"_COMMITATOR
; I/ 2 i cER ./ b N 3 i s . . vy
k 22.1 The adjustment of the C comutato*‘ brusk, with relation to the
] - tripped sleeve multiple brush, is such thet' it does not break con-
.’ tect with the ¢ commutator segnent until slx,ghn;!.y after the hold-
: . ing circuit through the inner winding of the (L) relay is opentl,

i \/@ .. by the sleeve brush’ leaving ‘the busy taminal and making ‘contact

)

with the sleeve terminal of the idle trunk ' The" UP magnet,
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therefore, remains onerated ant the seliector continues to travel up-
warc. until the brushcs arve carrizd slightly above the center of the
tronk - terminals, aliov tho 1ccking »awl to ‘enter the notch on
the reck a2ttached to the brush support roi. At this time the
othe? holding circuit throu 1w cater windirg of the (L) relay
is' ovened ai tlie € commu:tar ele’szné she velay, which discoa-
ndcts ground from the commutator feed bar (G, aud releases the
- UP magnet. - The selsctor then drops inso plsce, thus entering the
ruses on the trunk terminals, During teounk hanting, in position
7 only, the commusator feed zgroand is supplisd from ground on cam
. M, uncer contrel.of the (L) rolay. This is to preveat the re-
operation of the (L) reisy by the closirz of & circuit between the
¢ commtator brush and segment, on the overthrow of the selector,
as it drops into place.

3 5 o
o Rrrriarmambs , aud in position 7 3/4, ground
through the usper contacts of cam B is courected to the sleeve of +ne
selected trunk as a busy czoriition. With the swibkch in ocsivion 8,
circnit is closed froum ground on the amature anG mske contact of tne
(CH) relay, throwsh the lower outer =znd unper iruer conbacts of cam 0,
upper outer and lower inner contacts of com R, *o hattery throuzh the
outer winding of the (L) relay, vaich ope:ateo, advancing the switch

to position 9. In position 9, tiie {ip snd rirg sides of the outgoing

. fundamentsl circeuit are closed to the tip and ring terminals of the
selected trunk for selectior beyond, through the FT and FR brushes

of the sender selector and caws F, and G, respectively, Afser selec-
tion beyrond has been completod, round in the senéer is removed from the
SC lead, rcleasing the (CH) rﬂlaj, in turn rcleaciug the (L) relay., The
(n). relav released, a2dvences the switch to pocition 10, 4As the switch
leeves nosition 9 1/2 the dialing circuit is opened at the upper inner
contact of cams P, and Q, and in position 9 3/4, the tip and ring leads
from the line finder are closed through the lovur contacts of cems P,
and Q, respectively, to 24 volt battery and ground in the district,
holding the (DC) relay operzted under the control of the station switch-
hoolz. Wiﬁh the (DC) relay operated, a lockiang cirevit is clesed for

the (D) relay efter the switch advances from position 10. This circunit
is traced from battery through the immer winding of the (D} relay, make
contact of the (DC) relay, make contact of the (D) rel ay, to grovad
through the lower outer contact of cam I. The (D) relay (178-AK) is
made slow in releasing 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 fucctions and connects
ground to the F? lead, causing the (L) relay to operate and lock through
its immer Windlno over the tip of the funfamental circuit previously
described. The (L) relay operated, advances the switch for talkinz
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selection until the relay is released by the oceration of the sender
circuit. As the switch advaznces, zround is iuntermittently connecied
to the tip side of the funfament: 1 circuit through the outer contacts
of cam E, holding the (L) relay operated, but successively short cir-
ciuiting end nemmitting the recneration of the s%epping relay in the
sender circuit. When sufficient impulses have been sent baclt to
satis{y the sender, the fundemental circuit is opened, releasing the
(L) relay. The (L) reiay releassed, opens the circuit'through the R mag-
net, stopping the switch in position 11, 12 or 12, depenling upon the
class of call. As the switca leaves nosxt1ou 19, the holding circuit

Ll

o” the (CI): relay is transferred from ¢ ground on cam I to gronnd on cam
E, under the control of the (L) rels This circnit is traced from
battery through the outer winding of the (CI} reilay, imner contazcts of
cam U, meke contact of the (CI) relzay, lower inner eand upper outer
contacts of cam V, m2ke contact of the (L) relay, to ground through
the lower immer and vpper outer contacts of cam E. The release of the
(L). reley opens the noidlﬁb cirenit through the ("I) relay, discon-
necting the sender from the district circuit.

CALLED 24RTY ANSWERS M R

24,

When the receiver at the called station is vemoved from the switch-
hook, with the switch in position 11 or 12, reversed battery 2nd ground
fro:aa the incoming circuit operates the (CS) relay. This circuit is
traced from battery over the ring side of the circvit, threugh the outer
contacts of cam G, winding of the repeatinrg coil, outer and lower inner
contacts of cam Z, through the winding of the (CS) relay, upper immer
and outer contacts of cam W, other winding nf the repeating coil, outer
contacts of cam F, to ground over the tip side in the incoming circuit.
The (C3) relay operated, closes & circuif from ground on the upper onter
contact of cam I, through its mcke coantact, outer coantacts cf canm N,
winding of the T relsy, to battery through the i3 contact of the 149-J
interrupter., When the interrupter contact closes, the I relayqoperateg
anc. locks to the same ground through its make contact. When the 4 con-
tact of the intaerrupter closes, the operation of the I relay closes a -
circuit from ground on the 1.terrupter contact to battery through the 500
ohm winding of the (CH] relay, operatinz the relay. The (CH) reley oper-
ated, locks through its winding and the outer contacts of cam.0, to
"round on its make contact and armature and closes & circuit from hattery

on its make contact for holding 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 (CH) 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

3
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oefore the called party answers due to any line disturbances.

OPIRATOR ANSWER

25,

The switch advances to pesiticn 13, as described above, and vhen the
operator inserts the plug of an emcwering ccrd in the answering jack of
the trunk, the (CS) relay onerates on reversed battery and ground cver
the trunk. The (CS) relay operated closss a circuit from the same ground
on cam I, through the upper outer and lower inner contacts of cam R, to
battery through the cuter winding of the (L) relay, vhich operates and
advances. the switeh to position 14. With the switch in position 14,
the repeating coil and battery are disconnected and the T and R leads
eare conrected directly to the T, and R dbrushes of the selector through
cam P and Q respectivply. As the switch enters position 13-1/2, tne (L)
relay locks in & circnit from ground over lead S of the selector trunk,
threcugh the upper inner and lower outer ccntacts of .cam E to battery
through the make contsct and iumer windirg.cf the (L) relay, end in
position 14, the locking circuit through the irner winding of the (D)
relay is transferred rrom the contects of the (DC) relay to the upper
contacts of cam J. In position 14, a checking tone circuit is ¢lesed
over the slceve of the operator's trink, inner contacts of cam B, make
contact of the (L) relay, upper contacts cof cam V, lower contacts of cam
W, 2.mef. condenser, lower inner and upper outer coutacts of cam X, the
S brush ard terminal at the line finder bank, to ground through thé wind-
ing of the (CO) relay for number checkmng.

QISCOEEECTTON REGULAR CALL

264

27,

When the receiver at the calling station is revlaced on the switch-
‘hook, the (DC) reley releases, in turn releasing the (D) relay, The (D)

“relay released, closes a circuit operating the () relay. This circuit

is traced from ground on the lower ouber contsct of cam I, dbreak contact
of the (D) relay, to battery through the 800 ohn winding of the (F) re-

_‘1ay. The (F) relay operated, disconnects the tip and ring of the trunk

from the line and closes a circuit from greund on the N ccomrmutator brush

_and segment, through its make contact, upper inner and lower outer con-
‘tacts of cam D, to battery through the R magneét, &dvancing the switch

to position 16.

Onﬂm R. diotrlct circeuits, with the switch in position 16, a 01r-
cuit is closed from battery on the maXe contact cof the (CH) relay, outer
contacts of cam T, through the three 10-AN resistances 'in parallel the
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 apd arma-
ture of the (CO) relay through the message register (MR), operating the
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28.

29.

message register. During.the message registering period, another line
finder selector hunting over the line terminals in the same group. W1ll
not stop its brushes on the multiple terminals of this line &t  this"

time on account of its (H) relay being shunted by the 5 ohm message e
register while the H brush.of.the hunting selector is passing cver the

-~ H terminal of this line. .When the 149-C intermpter contocts I cxose,
t.a c1rcu1t is closed from ground on the make contacts, throuch the lower
"contacts ef cam R, to battery through the cuter wlndlﬁg of the (L) relay,
‘operating the (L) relay. .The (L} relay opergted, ‘locks through its

' immer winding and make .contact -to ground on .cam E. Ground on the II

"make contacts of the interrupter is closed’ through ‘the’ immer contacts

of cam Y, make contact of the (L) relay, ‘outer contacts of ‘cam J, to

‘fbattery through the inner winding of the.(D) relay, which operateo.
. The (D) relay operated, advances the switch to position 17 in a circuit

from battery through the R magnet, lower outer contact of cam B, make
contact of the (L) relay, inner contacts of cam M, miake contact of the
(P) relay,. tc ground on cam I, In position 17 the A’'cam advances the

switch to position 18.

" As the switch advances fron positicns 16 to 18 the circuits throush
the (D), (SL), (CH), and (L) rslays are opened, releasing the relays and

“the battery for operating the messege registor is d1oconnected from lead
'H.' The release of the (5L) relay disconnects bvettery from lead S, re-
‘leasing the (CO) relay, thus restoring the linc circuit to mormal. As
"the switch enters positicn 17, the release of tne {D) relay clcses & cir=-

cuit cperating 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, inmer contacts of cam N, break contact
of the (D) relay, to.bettery on the break contacts of the (DS) relay.

" The (DS) relay operated, (a) locks through its make contact and 350 chm
B wind1ng to the same grcund, (b) closes a circuit through the-cuter: w1nd-

ing 'of the (F) relay, thus insuring the relay to hold until both the

.llne finder selector and the district selector have returned to normsal,

operates the line finder DOWN magnet from ground on' its armature, which

. restores the line finder. selector to normal. When the line finder se-
" lector returns to ncrmal, ground is disconnected from the M commutator

segment, releasing the (E), (DS), end (MB) relsys.

With the district switch in position 18, a circuit is closed from
greund on the I commatator brush and segment, make contact of ‘the (F)

, relay, upper ccxtmcts of cam.D to battery through:the: district DOWN--

magnet, wnich operates and. restores the district sélectefr to nmormals”

_As the district sz,ectc* returns to nermal, a:circuit is- closed from -

ground on,the ¥ carmatesor. brush and segment,; upver inner cgontact of cam
B, to battery trr;eaﬂ the R magnet, advancing the switch to position -
1 or normal. As the switch leaves position 18,the circuit through the
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DOWN megnet is opened, and after pesition 18 1/4, the circuit through
the ocuter winding of the (F) zblav is cpened, 1e1eaa1ﬁb the relay and

- resteoring the circuit to noymal.

Shouvld the calling subscriber fail to repléce the recceiver on the
ewitchicok after the c2lled subscribar has discennected, the release
of the (C8) relsy, dus to the ircoming trunk fuuctioning, operates the
selector time alamm circuit from ground thrcugh the upver cuter contect
of cam I, thereby notifying the switchman of the existing condition.

DISCONNECTION TALKING TQ OPERATOR

Sl

1

With the plug of the answering cord in the trunk jack at the incom=
ing end, ground is connected tc the sleeve terminal of the trunik to
hold the district (L) relay operated. If the piug of the cord is re-
moved from the trunk jack before tlie receiver at the calling station
is replaced cn the switchhock, the line relay in the trunk circuit
will operzte, thereby holding the ground on the sleeve terminal cf the
trunk. When the receiver at the calling station is ‘replaced cn the
switchhock and the plug ¢f the answering cord is remecved from the trumk
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 to position 15. As the switch advences from po-
sition 14~1/4, the lccking circuit through the immer winding of the
(D) relay is opened at cem J, releasing the relay. The (D) relay re-
leased; opens the circuit through the (SL) relay, which relzases, 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 of 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 not
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 restored to normal as deecribed in para-
greph 28 and 30.

ONNECTION ON ABAND NED CALLS

(a) Discomnection Before Line Finder Selector Finds Line

324

v

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 A, the release

cf the (L) relay releases the (BA) relay. The (TR) relay having cperated,
locks and operates the (ST-4) relay which operates the (LF) reley,
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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 tcp

of the benk a2nd the H brush of the selector makes contact 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 ths selec-

tor, 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 break con-

tacts of the (BA-1) and (BA) relays. The (H) relay operated, releascs '
the (LF) relay, which in turn rcleases the (F) relay and opens the cir-
cuit through the UP magnet, stopping 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 whon 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 cemnutator
brush and segment, through its 1,000 chm winding. The (DS) relay oper=
ated, operates the DOWN maguet, restoring the selector to normal.

POSITIONS 2 TO 6

33

34,

If the receiver is replaced on the switchhcok at the calling station
‘while the district switch is in position 2 to 6, the diuling 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 tec release
on account of the increased current flowing ‘through the outer 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 connected to ground in series with a resistance. The (D)
relay released, cperates the (DS) relay, which restores -the line finder
selector to normal, as described in paragraph 28. The (D) relay re-
leased, also opens 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 end break.contact through the

lower contacts of cam D, With the district switch in position 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, restoring the selector to normal. When the
selector reaches ncrmel, ground on the Y commutator brush and segment
advances the switch tc normal. '

SITIONS 7. 0

Shoﬁld the redeiver be replaced on the switchhook while the district
switch is in any of these positicns, the line finder circuit is resctored
to normal, &s previously described in paragraph 28. Trunk hunting and
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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. In pesition 11
the release cf (D) relay ~elcescs She (CO) reliy and cperates the re.ay,
which closes a circuit from ground 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 swilch te positican 17, the
A cam acdvancing the switch to position 18, From this peint on, the
district selector ond switch are restored to normal as described in pa-
ragraph 29.

ALL SELECTORS IN OVE SUB-GROUP BUSY

If a1l the selectors in sub-group "A", for example, are busy, the
(CA) relay operates over a circuit from ground on the armaturc of the
(MB) relay in the Iline finder circvit, through the make contacts of
all the other operated (MR} relays in sub~gioup “a", over lead CH to
the starting circuit, £00 omm winding of the (Cx) rzley, to battery
through the 600 ohm resistance (C)s The (CA) relay cperated, transfers
the circuit through the 600 ohm winding of the (TR) relay in the trip
circuit from the winding of the (3T-i) relay, tc battery through the
winding of the (SA) relay and the breck contact of (EB) reiay.. Vhen a
call is now received, the (SA) relay cperates in series with the 600
cohm 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 ohm resistance (B), to
ground cn the armature of the (CB) relsy. The (ST-B) relay operated,
operates the (K) relay, starts a selector ir the "B" subt-group hunting -
for the calling line and closes a2 locking circuit through the 1000
chm winding and make contact of the (CA) relay. This is to prevent
the release cf the (CA) relay should selector beccme available in
the "A" sub-grouvp while a call is geing through the "B'" sub-group.

If all selectors in sub-group "B" are busy, the cpersticn is similar
except that the (CB), (SB), and (ST-A) relays now operate. The

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

ALL SELFCTORS IN BOTH_SUB-GRQUPS BUSY

6.

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 conditions, the cerrespending (SA) or (SB) ralay operates,
but neither the (ST-B) nor (ST-a) relay will operate as the circuit to
ground on the armature of the (CA), and (CB) relays are open. When &
call is received in the "A" or "B" sub-group while 211 selectors are
busy, the message register (MR) in the starting circuit operates through
the make contact of the (SA) relay to ground on the armature of the (CB)
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; relay, if the call is in sub-grovp "A", or through the make contact of
the (SB} relay tc ground on the armeture of the (C.i) wrelay, 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 selectcrs were
husy. '

LINE FINDER TIME ALARM

3e - ‘If a line finder dces not find the subscriber's line within 35 sec=-
onds after the receiver at the calling staticn is removed from the switch=
hook, an glarm is given in the following mammer: When the receiver at
the calling staticn is removed from the switchhock, the line (L) relay
cperates, operating the (3A) 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) relay, lead B, winding of the B (frame) relsy in the
time alarm circuit, tvush and terminal I of the START arc of the time
alarm selector, break contact of the A freme relay, to the interrupter
contact. When the interrupter contact cleses, the (B) relay operates.
The (A) frame relay does not operace, however, due to being short cir-
cuited by ground on the interrupter. When the interrupter contact
opens, the short circuit is removed from the winding cf the (4] relay,

. which now operates in series with the winding and make contact of the
(B) reley, to ground on the armature 7f the (B) relay, thus both relays
operated. The next operation 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 strcke. 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 the selector
is reached when the circuit through the interrupter is opened. When
the fifth terminal of the selector is reached, the BA lamp in the trip
gircuit lights over a circuit from battery on the amature of the 4
{freme) relay, terminal 5 and brush of the LAMP arc of tiiz selector,
lead A, through the make contact of the (BA) relay, EA lamp, lead C,
to ground through the winding of the B iaisle) relay in the time alarm
circuit, which operates. The (B) relay operatod, operates the 4
(aisle) relay. The (A) relay operated, 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 A, and B
are opened, in turn releasing both the frame and aisle (A), and (B) re=
lays, extinguishing the 2isle and main or monitoring board lamps and
silencing the alarm. The release of the B (frame] relay alsc cleoses a
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circuit from ground on its armature, thrcugl terminal 5 &nd ‘the bLridg- |
ing brush cof the RETURN aic of the selector, to battoury thrcugh the
break ceatact and winding cf the STP megnet, which cperates and stevs
.the selecter brushes to terminal 6, in which position it awesits the
next closure of lead B.

Should the (BA) relay release before the fifth terminal is reached
by the selector, the A, and B frame relays release. The (B) relay re-
leased, causes the selector to advance to the next mormal pesitien,
‘awxiting closure of lead B, as proviously dessribed. The operaticn of

..the 138-A key steps the selector brushes to the next normal pesition

by way of the STEP bridging brush and 5, 10, 15 or 20 terminal, &s the

_case may te. If the selector had been at mermal positicn 6, 11 or 16

. . ¥hen the (Ba) relay operatsd, the operation would have been the same

as aescribed for position 1.

WIRING CF GROUP DISTRIBUTOR BANK

39,

The wiring of the two grcup distributor arcs cf the regular G dis-
tributing selzctor bauk, shewn on the regular startirg circuit, end of

'the emergency G distributor selector bamk, is shown ia deteil in the cir-
- cuit sssociated with the scries circuit throush the emnergency jack and

the contactscf the (TR), and (TR-1) relays for the 15 groups of a panel
line finder frame. ITor a ccmplete frame cof 300 lines, the wiring of the
terminals fer beth ares of esckh G distributor selector is shovm in a ta-
ble on the drawing. As a trip cdircuvit is divided into two units, A and
B, calls originsting in the first 10 lines of a group of 20 lines are
connacted through trip umit A and a terminal an? brmash of the G ere nor-
mally having access to the line finders in sub-3roup ng", Calls origi-
nating in the last 10 lines cof a group are connected through trip unit

B and a corresponding tcrminal and brush of the other arc normally
having access to the line {inders ian sub-group nR", This arranganenp
permits the distributing of the 1! brip circuit £, end B units to sub-
groups "i" and "BY, respectively, in the sterting cirenit, so as te

give each group an equal preference, thus preventing eny one groun

- frcm having a permanent preference over the other gromps. This is ac- |,

complished by the G selector being ndvanced one step to the'ne?t Iroun
after each cgll. The scries circuilt threugh the contacts of the (7R),
and (TR-1} releys permits the passing of a call through a number of

jdie groups with the same speed as though the call criginated on a line
within the group having the preference at that tine. Should two or
more calls start in two cr mcre groups at the same time, the group near-
est the ome having tho prefererce at thet time will be completed first,
because of the series locking arrangement of the (Th) er (T?sl) relay
holding the relay of this {group locked and releasing the other relays.
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40,

L

41,

42,

The (TR) reiay in any group locke from ground tarough its 600 ohm .
winding and make coniact, jock 10, terminal and biush of the associated
arc of the G selector, to battery in the starting circuit through jeck
15, ‘fhe (LR-I) relay locks throagh its 600 ohm wirnding and irake con-
tact, Jjack 12, correspomding terminal and bras of the asscciated G arc,
to the stariing circuit through jack 16. ecks 10 and 12 of each zroup
circuit wire to the selector arc tsrminals and jacks 9, and 11 loo0ps
to the next group circuit, so that though the selector mey be giving
preference to one group, this group being idle, and a call originates
in some other group, a cirsuit is closed back through the intervewi~g
Jjacks and break centacts of the intarvening relays of each group until
the terminal whicl the distributer brush is resting on is reuched.
Assume a call originates in group 15, ard is passing through trip unit
A and the brushes of the § distrikuicr selector are rfstirg on the first
group terminal which is terminal 1. The locking circuit for the (TR)
rz2lay will be as follows: Thrcugh the 600 chm winding and mske 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), tarough
all other gronws in the sawe manner 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 timz ia two different groups
causing the (TR) relays in the two groups to operaie togethsr, the call
originating in the group nearest the one having the preference of ths
starting circuit will be comvleted first. For example, if a call siarted
~ in group 10, trip unit A, and another in group 1£, trip umit A, the
operation of the (TR) relzy in the former group woévld release the (TR)
relay in the latter circuit, but remain locked itsclf. The magnet of
the G selector is cperaied by ground on the armature of the (S57~Aj or
(ST-B) relay and the biuches advence one step on the release of the
selector armmature when the (ST-A) and (ST-B) relay releasc;after each
call. '

F ISTRIBUTOR

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

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

When the number of line finder selectors for a group does not exceed
40 selectors for each 300 lines, the starting circuit shall be equipped
with two 200-R distributor selectors. Figure 1 shows these selectors
wired and equipped for 16 line finder selectors for cach sab-group.
When the operation of the (S8T-A) relay in the starting circuit connects
ground on the start (ST) lead, as described in paragreph 9, the (LF) re-
ley which operates depends upon the terminal on which the A-1l 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 bvsy the 'associsied (LT} e~
lasr omerates and funstions ac vreviously described. If the first
selector is busy, the asscciuzted (EB) relay will be opereted arnd the cir-
cuit through the (LF) relay will be open. Ir this cas2 the (LF) relay
associated with the next idle selzctor will operate. Assuming this to.
be the tenth selector, & circuit is thea closed from ground at the
(ST-4) relay (mot shown) through the tresk contacts of the (GA), and
(C) relays, the A-l bridging brush and terminai 1 of the A-1 arc of the
distributor selector, the ST lead, make contact 51 the first (IB) re-
lay, the series make contacts of *the succeeding operated (MB) relays,
bregk contact of the tenth (MB) reley, to battery through the inner
wincing of the (LF} rclay (uot shovm) which operates. . The operation

of the (GA) relay, as described in paragravh 9, operztes the STP-A
magnet from ground on the armature of the (LT-A) relsy, through ter-
minal 1 and the A-3 brush, tc battery through the winding of the mag-
net, so that when the (GL) relay releascs on *he caoaplation of a call,
the STP-A magnet releasss, in turn stepping tae selector brushes one
step and giving the ncxt selectior the preference. When the brushes of ..
the distributor selector advance from the terminals of the last line
finder selector terminal 15, 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 ic advenciag over

the spare terminals, a cecll at this {ime will be routed to the first
selector through the A-~1 brush and stirapped spere termirals by the
strap from terminal 22 to terminal 1 on the A-1l arc. %The release of
the (GA) relay opens the K lead, thus preventing tae selector from
selecting if the lead siiould become grounded. X

When the number of line finder selectors fer a group exceeds 40
selectors for eech 30C lines, the starting circuit shall be equipped
with two 200-P distributor selectors. TFigure £ shows these selectors
wired and equipped for 26 line finder selectors for each sub=-group.

It will be noted that the ST leads from the first 15 line finder
selectors of each sub-group are connected in their respective order to
the first 15 terminals of the 4-1, and .B-1 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 sach
selector are in the opprosite position from the brushes of the last three
arc so that only three brushes of a selector will be making contact
with terminals at the same time, the other threz brushes being open at
that time. On & regunlar call in sub-group A, the circuit funetions as
described for Figure 1 until the first three brushes of the A distri-
butor selector advance from terminals 22. At this time the first three
brushes are open and the last three brushes are now resting on the first
terminal of the A-4, A-5, and A-6 arcs. The next cazll in this sub=-group
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Assume the last three brushes are resting on terminsl 11 of the esso-
ciated aves and the 26 1ine finder s=2liector is idle. The operation orf
the (ST-A) relay in the starting circuit closes a cireuit from ground
on its armature, breuk coatact of the (CGA), and {C) relsys. A-4

brush and terminal 11, over the ST lead, thrsouzh the oreax contact of
the (MB) relev of the last cor 25 line sslector in the sub-group, to thae
associated (LF) relay. The operation of the (GA} relay operates the
STP--A magunet through the A-6 brush and terminal 11. The rclease of tne
(S$~A) relay releases the STP-A nagnet, advancing the brushes to the
next or terminal 12. Cround on spare terminals 12 to 22 through the
A-5 Dbrush advances the brushes of the selector until the first three
brushes are resting on the first terminzl of the A-1l, A-2, and A-3 arcs.
¥hile the selector is_advancing over the spare terminals, a call at thais
time will de routed to the first selector through the A-4 brush and
strapped spare terminals by the strap to terminel 1 of the A-1 arc.

will then start 17 selector, if idle, hunting for the calling line.

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

ANOTHER SEIECTOR REMANS T0 NORMAL WHILE A CATLL IS GOING THROUGH

45. When the (ST-A) relay cperates on a reguler call, ground is commected
to the linz fincer circu:t over lead X so that when the (IB) reley
operstes it is held operated through its outer winding from cattery on
the armature of the (SL) relay. This locking circuit prevents the
(MB) relay from releasing, should a selector return to normal while &
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-L) relay, througn the meke contacts of several {MB) re-
lays, to an (LF) relay associated with some other lirne 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 normel, it would find
ground on the ST lead and operate a2 second (LF) relay, thereby start-
ing two line finder selectors for the same call.

PESTING LINE FINDER SELECTORS n

46, This circuit, which is showvn 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 making the test is tae ‘

first or bottom line of the bottom bark in both the "A™ and "B" sub-
groups, the first line termirals in both sub-groups bLeing connected to-
gether.
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When the }84 plug (snown on the 11ne finder ci rcult) i3 inserted in

comected tozether. The 1000 onm winding of the (LF) reley is dis-
ccennected from the breek centact of the (MB) relay. and connected %o the
méke contsct of the (C) relay in the starting circuit through the strapscd
ring and sleeve of thv,TnS” rlug. When the plug of the test dox cord is
inserted in either 159 test jack, the (A) relay operates from ground on
the slecve of the test box cord. The fA) relay is quick in operating to
precede the (TR) relsy in the trip circuit on a simultaneous ccll. The
(A) 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 operates. This cireuit is traced from
ground on the right imier armature of tho (4) relay, winding and break
contact of the (P) relcy, break contacts of the (5T-i) and (ST-B) relays,

to battery on the armature of the STP-C megnet whén the previous step of

the G distributor selector has been completed. The (B) relay is slow in
operating to prevent a call which has just reached the (ST-A) or (SP-B)
relay from bexng interrupted and there being the possibility of two
selectors arriving on the test’ line. The (B) rélay operates, (a) locks to
battery on its make contact, (b) operztes the (C) and (CI) relay from
ground on its annature, through the break contact of the (E) relay, (c)
closes the ring side of a loop through the test box, which operates the
(L) relay associated with the test line. The (C) relay operated (z)
transfers the circuit for 0perat1ng the (ST—A) relay in the starting cir-
cuit from the G distributor selector bank. {b) opens the normal ST lead,
(¢) closes the circuit through the (LF) relay and TEST jack to the meke
contact of the (ST-A) reliy, as hereinafter described, (d) opens the
operating circuit for the (ST-B) relay, which would otherwise operate

and lock on a call within the last 10 lines in the grovp. 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 magnet, (b) con=-
nects the K lead of sub~-group MA" with the K :1éad of sub~-group "B", thus

-connecting the K oonmutator'ségments of all the selectors of both sub-

groups - together, (c) connects the Y lead of sub-groap WA" with the Y lead
of sub-group "B", so the (CA) relay wxll be opcrated by a sele¢tor in
either sub-group. . ) , i

The (L) relay of the test line operated, in tufn.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 contact of the (GI) relay, the (A) relay

being operated. The (TR) relsy qperated, functions as previously des-

" cribed and locks in a circuit traced from ground through its 600 ohm

winding and make contact, make contact of the (C) relsy, break contacts
of the (CA) and (SB) relays, to battery through the winding of the (ST-4)
relay, which operates. The (ST-A) relay operated, functions as described




(28 Pages) Page #26.
Issue 2 = BT-431434.,

June 29, 1923, (*)

49,

in paragreph 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 bresk contact of the (GA) re=~
lay, meke contact of the (C) relay, sleeve and ring of the TEST jeck
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 distr1ct circuits function
as for a regular call.

When the (ST-A) relay operates, the circuit for operating the (D)
relay is traced from ground on the armature and outer meke 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 inner 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 ohm wind~
ings of the (TR) and (TBR-1) relsys. Vhen the plug of the test box

~cord is removed from the test jack, the (A) relay is released, releas-

ing the B, D and E relays, thereby restoring the: test circuit to norma.l.

TELL m'- LINE FINDER SELECTOR

50.

51.

ile hunt-

1d the gelector travel to tWe tell tale pos‘tmn
not/being tripped, the (B} relay remains
operated ‘throygh its outer winding. Ground on the x\c tator brush

and segment is thereby comnected/to the lead "To Tale, ircuit", giving

at tellwta the district is nte
position. seleetor in this case is restored %
by the at te

Shauld the selector travel to the tell«-tale position while hunting,
with the multiple brush tripped, a circuit is closed from battery in the
trip circuit through the 500 ohm winding of the (0] relay in parallel
with the 500 ohm resistance, make contact of the (BA) relay, terminal

%

¢
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of the H comb at the top of the mliiple banik, H multiple brush ¢f the
line finder sclector, outer contacts of cam ¥, winding of the (H) re-
lay, 0 ground on the armaiture of tne (DS) relay, operating the (0)

ang (N) relays. The {0) relay opcrated, opens the locking circuit of
the (X) relay and the (H] relay operuted, reclesses the (LF) reley, vhich
in turn releases the (F) reley and UP megnct. The (F) rclay released,
orerns the circuit through the tell-talc alarm and coumnscts ground tirougn
the X cormutator brush and segment to battery through the 1000 ohm wind-
ing of tie (DS) relay, which operates, in turm operating the DOV inagaet,
restoring the sclector tc ncmal. The receiver wt the calling station
being still removed from the switchhook, the (L) and (BA) rslisys are
still operated and the call again goes through as described under
"ORIGINATING CALL".

TELL-TALE DISTRICT SELECTOR

52 -

53.

Should the selector travel to the tell-tale position during brush
selection, ground on th: X comuiator, brusk =nd ssgment is connected
through to cam B, to battery throvgh thc R magnet, ou.nulng ths switch
to position 8. uder this condition grounc is disconnccted from the
SC lead in the sender, relezsing the (CH) relay and the district remains
in position 8 until it is restored to normal manuclly. Ii the district
goes to tell-tale during group selection ground on ths X commtator ad-
vances the switch to position 8. In position 8, grouad on the SC lead
holds the {CH) relay opcrated which, in tumm oparates 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 restoreda to nore
" mal manually.

- If all the trunks in the grop cre busy, the district selector,
while trunk hunting in position 7, will travel to the top of the group and
rest on the 1ow texrmi . As the sieeve terainal at overflow is
open, the (L) relay releases, in turn advancirg the switch to position
8. In position 8, the (L) relgy re-operastes from ground on the armeture
of the (CH) relay, advancing the switch to position 9. In position 9, a
circuit is closed from ground on the Z commutator brush and segment,
through the upper contacts of cam K, to battery through the R magnet,
advancing the switch to position 10. In positiorn 1C, & circuit is closed
from ground on the Z comrutator brush and segment, through the upper outer
. contact of cam K, lower inner contact of cam L, to battery through the
© 1200 ohm winding of the (L) relay, opérating the (L) relay. The (L) re-
lay operated, locks through its 1200 oxm winding and make contact of the
same ground, through the upper outer contact of czm L, advancing the
switch to position 14, from ground on cam M. As the switch advences
from position 13, the (L) relay releesses, and in position 14 adveances
the switch to position 15. The release of the (L) relay &also releeses
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the (CI) relay, discornzcting the sender from the district cirenit.
With the switch in positioa 13, 2 cirzuit is clesed from the "Yiscel-
izueous Qone Circuit™ over lesad C, 2 M.7. condenser, upper contacts of
cen G, wirding of the repeating coil, 2 M.F. condenser, upper outer -and
lower immer contacts of cam W, unper coutacts ¢f can V, lover outer ani
upper inrner contzcis of cam J, mare contact of the (D) r2lzy, to ground -
on cam I. A tone is thercfore induced in tlie other winding of tue re- '
reating coil, thas causing the "All Trunlks Busy" tone to be sent back to
the calling subscriber. Wnen the receiver at thoe calling station is re-
rlaced on the switchhook, tlie (DC) relay releares, opening toe lockiug
circuit through the (D) reloy, which releases. From this point on,
the switch is advanced to position 1 as described for a regular-call.

O COMAJZATOR

54, The function of the "O" commutator segment is to maintain an idle
condition on the multipls overflow termirsls, o that more than one
selecior mey stop on ovevrfleyw at one times ctherwise the first sclec-
tor reaching overflow would meke the sleeve multiple terminals busy,
thus causing succe=zaing tselectors to continue upvard into the next
grovo of trunks. The "O" commutator segment is opea at overflow, but
tha S bar is continuous. Both the "O% and “3J3' brusies are perminently
strepoed together and wired to the multiple siceve orush. Wnen the se-
lector is at overfiow, the "O" cormutator brush is resting on ‘an open
(d22d) secgment and, as the bﬁsy ground is fed through the "O' conmita-
tor bar only, this arrangement maintains a non-busy condition on the
sleeva terminals. When necessary to combing two or more groups of trunks,
the multinie sleeve overZlow terminals between the combinsd groups are
made permanently busy by being connected to ground. As the "3" commtator
bar is closed at overilow, the (L) relay is held cperatcd at this time),
and the selector therefore hunts past the "madc buSJ" termzhals 1nto the
next group. _ .

PERMITATING (

554" When a finzl selector commects to the tlp, rlng and sleeve terminals
of an idle line at the final mmltiple, battery through & resistauce in A
the final circuit is comnected over the sleeve lcad Sy to ground through E
the both windings of the (CO) relay on individual lines and- the last
line of a2 group of consecutive lines; or tnrough the 100 o}m winding of
the (CO) relay on ar intermediate line of a’'group of consscutive lines.
The (CO) relay operated, disconnects the (L) rclay battéry bridge from
across the tip and ring of the line circuit. When the final selector
returns to normel, the circuit through the windings of the (CO) relay is
opened, releasing tre relay and restoring tne cz*cuit to normal.

ENGe = I M.We CHK'D. = J.I. APP'D, = He L. MOYNES.
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