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METHOD OF OPERATION

PANEL SYSTEM
SELECTOR OIRCUIT
DISTRIOT AND PANEL LINE FINDER
FOR NON-COIN LINES

#, TEST SELECTOR

In order that the circuit used as a test selector ("M" wrg
omitted) will be busy to district test circuit when used
for Office or Incoming test. lLead DB to sutomatic test
eireuit connected direct to (MB) Relay winding instead of
%o sleeve of (MB) Jack.
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susiaUb Ur Orkpeflon

Panel System
Selector Ulrcuit
uistrict and Panel Lire firder
for Non-—Coin Lines

1, Furpose of Circuit

1.1 "1nhis circuit is arranged tc find the calling subscriber's line and connect
it with the variqQus switching appasratus necessary to complete a csll,

. 2¢ working Limits

2ol -1 ielay (DU) maximum subscriber's loop 750 and 900 ohms with ainimum
lead of 10, GO0 ohms on 21 to 235 volt battery, it

2,2 b-l relay (LC) maximum subscriber's loop 1500 ohms with minimym ieaps
of 10,000 ohms on 45 to 30 volt battery.

2.3 206L relay (US) maximum extermal cireuit loon 341u ohms tpr:24 volt
battery or 8000 ohms for 48 volt battery.

! 2e4 usmximum conductor loop for remote control zone registretion 2640
) ohms, minimum trunk insulation resistance 0,000 ohms, mdximum earth
potential of + 20 volts,
OPnraTiCi
3s Prirceipal Functions

3,01 To finé, the proper line and start the sender selecter hunting {or an.
idle sender,

3,02 To estublish talking connection,
2,03 To supply talking battery tc the calling station,
3,04 To szlect an idle sender.

3,05 To connect bzttery for the'operation of the message register in the
- line circuit on a charged call.
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3.06 To connect a busy tone to the calling station, if reguired..

3,07 Operates the selector time alarm or restcres the district to

normal, depending on optional wiring furnished, if the calling
subscriber does not disconnect within a predetermined interval
after the called subscriber has disconnected,

3,08 Optional arrangement to prevent charging in message register

position for first talking position.

3,09 Arranged to operate the subscriber's register from impulses

received over the trunk from a remote control registration
peint,

3,10 &rrsnged to operate the subscriber's register once at the

beginning of each five minute talking interval (non—zone
overtime),

CONNECTING CIKCUILS

4,01
4,02
4,03
4,04
4.0
4.06
4,07
4.08
4,09
4,10
4.11

4,12

4.13

This district selector circuit wil]l function with:
Line finder sender selector type line circuits.
iine finder sender selector type subscriber's sender,
Office selector circuit,
Panel incoming circuit.
"a" operator's trunk circuit,.
P.,C,I., local or tandem .trunk cilrcuits,
Stuck sender selector circuit,
Selector group register circuit
Selector time alarm circuit,
Motor stop alarm cifcuits.
iiise tone eircuit,
Permsnent signsl trunk.
District relesse eircuit.

o
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Starting Line Finder

when the receiver at the calling stetion is removed from the
switenhook various relays in the lize trip and start circuits
operute and (a) connect battery to the id terminal of the line
at the line finder multiple bank (b) .connzet ground to tae
ST lead, operating the (LF) relay. ‘‘he (LF) relay operatsd,
(a) locks on its contact and windings in series to ground
on the back contact of the (i) relay, (h) cleses a eircuit
over lead Y operating a relay in the start circult (¢} operates
the UP msznet causing the line finder selector to travel up—
ward and hunt for terminals of the calling line, to which battery
is connected, as hereinafter described, (d) closes a eircult
from ground through the bresk contact of the (Z) relay, %o
buttery through the inner windiaz of the (CI) relay, overating
tae {CI) relav,

Selecting a8 Sender

58 the line finder selsctor sturts upward, hunting for the
calling line & circuit is closed through the & comautator,
slightly after the brushes of the selector nove off—normal,
Ground on the i« commutator drush and scgment, operates the
line finder (E) relsy, ‘4he (Z) relay operated, (a) operates
the (MB) relay from ground on its armature through the break
spriags of the (uB) jack, to battery thrcugh the inner wind-
ing of the (wb) relay (b) closes u circuit from ground on
cam I, make contact of tie (&) relay, to battery through the
ianer winding of tae (U relay, operating the (D) relay (¢)
opens the operating circuit of the (Cl) relay, thus per-
mitting the relay to relesase if the test brush of the sender
gelector is making contact with the test terminel »f an idle
sender. 1f the test Lrush of the seader selactor is makiag
contasect with the test terminal of a busy seader, the (CI)
relay locks through its outer wiadiag, contacts of csm 5,
nake contact of the relay to ground on the test brush of the
sender selector, wita the (Cl) relay held operated, the

operation cf the line finder (L) relay also closes a circuit

operating thae (F) relay in the line finder circuit and tae
district selector (STP) magnet, This circuit is traced from
battery through the 1,000 ohn winding of the (¥} rslay and
through the winding and break contact of the (5TP) magnet,
make contact of the (CI) and (£) relays to ground on cam H,
thereby stepping the sender selzctor brushes, If the next

.
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terminal is busy, the (CI) relay remains operated and vhe sender ~
selector continues to step until an idle sender is found, Vhen

the (CI) relay releases, tne’ ﬁeqt terminal of the selected sender is
immediately made busy to all hdnting sender selectors by ground
connected to the test brtish from cam H, through the make contact

of the (1) relay and the break contact of the (CI) relay.. .This
busy ground is connected until the switch advances from position

1 1/4. The operation of the (F) relay opens the tip and ring

leads between the line finder commutator and the district circuit
and prevents the distriet (L) relay from operating and advancing

the district switeh from normsl, if the line finder selector
coannects to the terminals of the calling line before the sender
selector finds an idle sender,

7. Making the Uistrict Busy — The (#B) Kelay Operated

(a) Loecks from ground on the armature and outer make contact of
the (STA) relay ia the (S5TarT) circuit, lead X, make contaét, and
outer winding of the (ii3) relay, to battery on the break contact
and armature of the (SL) relay, so that the (MB) relay will not
release should the selector return to normal while another call

is going through, (b) closes a circuit from ground on-the M com—
mutator, make contasct of the (LF) and (MB) 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 (MB) relays of the other
"selvetors in the same group, thus permitting the operation, over
lead CH of the (CA) or (CB) relays in the start circuit, when all
line finder selectors in the group are off normal, (d) opens the
circuit over the le=d Y, to prevent the (Gi) relay from reoperating,
(e) transfers the ST lead to the next line finder, which, if busy,
transfers the call ower the ST lead in the same manner until an idle
line finder is found.

e

8, Hrelasing the Start Circuit

L8 the line finder selector continues upward, at the end of the
tripping zone, the & brush makes contact with the K commutator and
connects ground to lead K, thus releasing a relay in the trip circuit,
when the K brush breaks contact with the K commutator ground is dis—
connected from the K lead, thus releasing the start circuity

9s Line Finder ¥inds Line

When' the selector brushes make contact with the terminals associated
with the calling line, battery on the & terminals operates the (0)
relay in the trip circuit and the (k) relay in the line finder circuit
over lead H, with the (H) relay operated, a 50 ohm noninductive shunt
is connected around its winding, to ground on its armature ror the
purpose of increasing the amount of current through the 500 pnp winding
of the (0) relay in the trip circuit thus speeding its operation. This
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is necessary on ﬁecwunt of tne very short time period during
which tne H brusii makes contact with the I terminal before
the eircuit over the i lead is opened by the overflow of the
selectors 7The (H) relay opersted, opeus the circuit which
holds the (L&) relay operated, but (LF) relav does not re—
lesase imuediately on mccount of a circuit being closed from
ground on the "CO" commutator brush and- segmentl, toTbattery
through both windings of the (LI) relay in series, The (LF)
relay is thus held opersated until tne brushes are ceatered oa
the terminsls of the calling line, When the circuilt through
the U commututor segment is opened, the (LF) relay relesases,
znd (a) opens the circuit throush the UP magnet, which stops
the selector brushes on the terminsls of the calling line,
(b} opens toe circuit through the 800 ohm winding of the (F)
relay so toat when thne circuit through its 1,000 ohm wiading
is opened, by the release of the (CI) relay when the district
seader selector seizes an 1dle sender the (&) relay releases,
(c) closes a circuit operating the (SL) relay. 7I1his circuit
is truced from ground on the & commutator bresk contact of the
(Lr) relay, make contact of the (&) relay, winding of the (oL)
relsy, cam 1, make contact of the (L) relay, to battery on
the bresk contact of the (L3) relav,

10, 1he ~o0justment of the "C" lommutator Irush

The =2d justment of the "C" commutstor brush, with reletion to
the tripped "H" multiple brush, is such that it does not
break econtact with the "C" commutator segment until slightly
zfter the holdin: circuit through both windings of the (LF)
ralsy is cpzned by the operation of the (H) relav when the

(i) brush makes contact with the h terminals to which battery
is connected, The UY magnet, therefore, remains operated and:
the selector continues to travel upward until the brushes are
carri2d s¥i.htly above the center of the line terminals sllow—
ing the locking pawl to enter the notch on the rack atteched
.to the brush support rod. #t this time, the holding circuit
through Yoth windings of the (L¥) relay is opened at the “C"
commutatdr, relsasing the relays The (LF) relay relessed,
releaseiithe UP mugnete The selector then drops into place
thus cemlering the brushes on the line terminals,

&
11, &sdvancing the DListrict

lhe (SL) relay opersted (a) connectis battery to the 5 lead
thus muaking the line test busy at the final frame and re—
leasing the trip circuit (b) closes & circuit waich operates
the district (L) end (CH) relays. The (CH) relay opersted,
cleses a eircuit from ground on cam I, break contact of the
(W) relay, make contsct of the (CH) relay to battery through
the selector time alarm circuit which operates if the switch
fails to advance from position l. The (L) relay operated,
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13,

Closes a circuit advancing the district switch to position 2,
hs the switch advances from position 1, the circuits through
the (L) and (CH) relays are opetded, releasing the relays and
disconnecting the selector time alarm circuit, In position
1 1/2 to 2, the associated sender is held buSy by ground
through came H and C,

Completing the Fundamantal circuit

With the switch in position 2, the tip and ring leads are closed
from the calling line to the tip and ring leads of the assoc—
iated sender circuit, thus permitting the dialing tome to be
transmitted back over the dialing circuit from the associated
sendér, as an indication that the apparatus is ready to receive
the call by the operstion of the station dial. The tip side of
the dialing eircuit is closed from the tip of the line, through-
the break contact of the (F) relay, cam P, to the tip brush of
the sender selector. The ring side of the dialing circuit i
closed from the ring lead of the line, through the break contact
of the (F) relsy, winding of the (DC) relay, cam ¢ to the R
brush of the sender selector. In position 2, the (CI) relay
operates thru its outer winding to ground on cam S, and remains
operated until the switch advances from position 10, The (CI)
relay operated, (a) connects ground through the inner contacts
of cam S, to the test brush of the sender selector, thus making
the associated sender test busy after the switch advances from
position 2, (b) closes the tip side of the fundamental circuit
through to the sender and (c) closes the sender control lead
98C) through cems V and U, to battery through the outer winding
of the (D) relaye sfter the sender functions, the fundamental
circuit is established for the operation of the district (L)
relay and the stepping relay in the sender. This-circuit is
tranced from ground in the sender circuit through the FT brush,
make contact of the (CI) relay, 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 to the same ground over the FI'lead and advances the switch

to position 3 from ground on cam M, The 500 ohm winding of the (CH).

relay is also connected through cam U, in parallel with the winding

of the (D) relay to the SC lead. Should the (CH) relay operate at
~this time due to a high resistance ground in the sender circuit

no useful function will be performed,.

District Brush Selection
With the switech in position 3, the UP magnet is operated for brush

selection over a circuit traced from battery through the winding
of the magnet, cam C, make contact of the (L) relay, to ground

¥

-
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through cam Me »S the selsctor moves upward in position
3, carrying the commutator brushes over the commutator
segmsents, ihe » segment and brush intermittently connects
ground to the tip side of the fundamental circuit tarough
cams K and L, holding the (L) relay operated but suc—
cessively short—circuiting the stepping relay in the
associated sender circuit, thus releasing and vermitting
its reoperation until the proper brush has been selected,
Wihen sufficient impulses have been sent back to satisfy

the sender the fundamental circuit is opened, releasing the
(L) relay, 1he (L) relay released, opeas the circuit.
through the UP maznet, thereby stopping the upward movement
of the selector snd advances the switch to position 4. .
This circult is traced from ground through cam if, break
contact of the (L) relsy, cam B, to battery through the

R magnete when two digit senders are used with this circuit,
the advance of the sender replaces the high resistance on

the 5C lesd with a 500 ohm ground, thus insuring the operation
of the (CH) relaye In position 4, the trip magnet (IMO is
operated from ground through cam 3, and the (L) relay is
operated and locked to ground on the fundamental circuit
previously described, advancing the switch to nosition 5,

-

14, District Group Selection

Viith the switch in position 5, the UP magnet is reoperated
and, the trip magnet being operated, causes the previously
selected set of brushes to trip when the selector starts
upward as the set of brushes trip the finger which was
previously operated by the trip msgnet. 45 the selector
moves upward for group selection, carrying the brushes over
the commutator segments, the B segment and brush inter—
mittently connects ground to the tip side of the fundamental
circuit through cam L holding the district (L) relay operated,
but svecessively short—circuiting the stepping relasy in the
agsociated sender ci rcult thus releasing and permittiung its
operation uatil the proper group has been selected., Hhen
sufficient impulses have been sent back to satisfy the sender,
the fundameutal circuit is opened, releasing the (L) relay
which in turn opens the circuit through the UP magnet and
advances the switeh to position 6. When three digit senders
are used with this circuit, the advence of the sender re-—
places the high resistance ground on the 3C lead with & S00
ohm ground, thus insuring thz operation of the (CH) relay.
ivita the switch in position 6, a circuit is closed from
ground on the line finder N commutator brush and segment
through the break contact of the (F) relay, make contact of
the (SL) reley, inner contacts of cam O, cam ik, to battery
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15,

16,

through the 800 ohm winding of the (L) relay, operating the
relays The (L) relay operated, advances the switch tosposi-—
tion 7. i

Trunk Hunting with Trunk Idle b
Should the first trunk in the group in which the selector is
hunting be idle, the (L) relay releases as the switch leaves
position 6 1/4. VWhen the switch enters position 6 1/2 ground
is connected ® the sleeve of the selected truak through cam
M, break contact of the (L) relay, cam E &s busy condition .
until the switch advances to position 7 3/4. .

Trunk Hunting with First 1runk Busy

Should the first trunk in the group in which the selector is
hunting be busy, the (L) relay is held operated in & circuit
from battery through its inner winding and make contact, cam
& to ground on the sleeve terminal of the busy trunk, Vith
the switch in position 7, the UP magnet is reoperated from
ground, cam k under. control of the (L) relay and the selector
travels upward until an idle trunk is found. VWhen the idle
trunk is found, the locking circuit through the inner winding
of the (L) relay is opened but the relay does not release

immediately due tc a circuit being closed from battery through

its outer winding, cam.X to ground through the C commutator
brush and segment, When the brushes are centered aon the
trunk terminals, the circuit through the C commutetor segment
is opefled and the (L) relay releases and opens the circuit

‘through the UP magnet, which stops the selector brushes on

17,

the terminals of the selecteé trunk, The (L) relay released,
also adveuces the switch to position 8.

"c" Commutator

The adjustment of the "C" commutator brdsh, with relation to
the tripped sleeve multiple brush, is such, that it does not
break contact with the "C" commutator, until slightly after
the holding circuit through the inner winding of the (L) re—
ley is opened, by the sleeve brush leaving the busy terminals -
and making contact with the sleeve terminals of the icle trunke.
The UP mugnet, therefore, remairs opersted and the selector
continues to travel upward until the brushes are carried
slightly above the center of the trunk terminals, sllowing

the locking pawl to emter the notch on the rack sttached to
the brush support rod. &t this time the other holding circuit
through the outer winding of the (L) relay is opened, at the
"C" commutator, releasimg the relay which disconpects ground

from the commutator feed bar, (G) relgasing the UP magnet. -
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The selector then drops inte plece, thus centering the
brushes on the trunk terminsl, Luring truck hunting,

in position 7 only, the commutator feed .round is
supplied from ground on cam i under control of the (L)
reley. This is to prevent the reoperstion of the (L)
relay by the closing of a circuit between the C com—
mutstor brush and segment cn the overthrow of the sel— .
ector or &8 it arops into pleces

18, Selectior Beyound

ns the switeh advances to position 7 3/4, ground through
cam £ is connected tc the sleeve of the selected trunk
as & busy condition. «#ith the switech in positicon 8, s
cireuit is closed from ground om the armature end make
contact of the (CH) raelay, through cam O, cam R to
batlery through the cuter winding of the (L) relay
which operates, advaneing the switch to posgition 9. In
position 9, the tip and ring sides of the outgeing
fundamental circuit are closed through the tip and
ring terminsls of the selected trunk for selection beyond,
through the 4T =2nd »R brushes of the sender selector,
end -cams I and G raspectively, wfter s-lection beyond has
besn completed, zround in the sender is removed from the
5C lead, releasing the (CH) reley, in turi releasing the
(L) relay. - The (L) relay relessed, sdvances the switch to
positicn 10e ~s8 the switch leaves pesition 9 1/2, the
dialing circuit is opened at cams P and ¢, in position 9
3/4 the tip and ring lesds from the line finder are closed
through cems P and « respectively te 24 volt battery and
ground in the district, hcldirg the (DC) relay operated,
under control of the station switchhooke With the (DC) ——
relasy operated, & locking eircuit is closed for the (D)
relay sfter the switeh advances from positicn 10. This
circuit is traced, from battery through the imner windirg
~of the (D) relay, mske contact of the (DC) reley, make
‘eontact of the (L) reley to ground through cam I, The
(D) relay is made slow in releesing in order that the
connecticn will not be lost if the switchhook et the
- called stetion is momenterily depressed. With the switch
in position 10, the sender circuit functions snd comnects
ground to tone T lead, causing the (L) reléy to operate and
lock through its inner winding over the tip of the funde—
mentel circuit previously deseribed. The (L) reley op—
ersted, advences the switch to the talking selection position
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until the reley 1s released by the operation of the
sender circuit. xs/the switch advences, ground is
intermittently connected tc the tip side of the fund-
amental circuit, through cam h, holding the (L) relay 0parated,
but successively short—circuiting and permitting the
reoperation of the steppirng relay in the sender circuit,
bWhen sufficient impulses have been sent back to satisfy

the sender, the fundamentel circuit is opened, relessing
the (L) relaye The (L) relay released, opens the ecircuit
through the R magnet, stopping the switch ir position 11, -
12 or 13, depending upon the class of call. As the®

switch leaves position 10, the holding eircuit of the - ¢
(CI) reley is transferred from ground on cam I to ground "
on ¢am & under the control of the (L) relsy. This
circuit is traced from battery through the outer winding
ofthe (CI) relay, imnner contscts of cam U, meke contect -
of the (CI) relay, cam V, make contact of the (L) relay
to ground through cam E, The release of the (L) relay
opens the holding circuit through the (CI) relay, dis—
connecting the sender from the district circuit,

g

19, Called Party Answers

e

when the receiver at the called steticn is removed from
the switchhook with the switch in position 11 or 12,
reversed battery and ground from the incoming circuit
operates the (CS) relay. The (CS) relay operated, closes
a circuit from ground on cam I, through cam N, winding

of the (I) relesy, to battery through the #F contact of
the (CHG) interrupter, When the interrupter contact
closes, the (I) relay operates end locks on the same
ground through its maske contact., When the #B contact

of the interrupter closes, the operation of the (I) relay
closes a circuit from ground on the interrupter contact .
to battery through the 500 ohm winding of tke (CH) relay,
operating the relays The (CH) relay operated, locks
through its winding, cem O, to ground on its make contact
and armature and when "AV" wiring is furnished, closes a
circuit from battery on its make contzet for holding the
(L) relay operated, when "4" wiring is furnished, the .
(SL) relay is held operated from direct battery at cem T
in position 11/16-1/4, The (CHG) interrupter is so con-
pected to the circuit that the operation of the (CH)
relay is delayed for at least two seconds after the (CS)’
relay operates, This delay is to prevent the false :

operation of the (CH) relgy should the (C3) relay operate

momentarily before the called party answers due to emy - . &f
line disturbances, "' =
¥ -/_

5 s -
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20, semove Control Charge Call ("F" wiriug) (Cherge during
Lonversation)

for calls which are routed tc¢ the remcts control regis—
tration point the seguence switch is set in position 11
or first talking selection positione This positicn is
used so that the (CH) relay will release ss the sequence
switch sdvances from position 11, thereby preventing ‘the
operation of the subscriber's register after disconnect,
1he positive potentisl impulses may be received over the
trunk conductors from the remote control registration
poirt =t any time after talking selection is completed.
These positive impulses cause the 346L tube to break—
down which results in the opersticn of the (SX) relsy.
The potentisls spplied, however, to the tip and ring
conductors are so proporticned between the tip and ring
as to ceuse the (C3) relay to hold for the durstion of
the charge impulse. The Operation of the (SX) reley
connects 115 ohm battery to the "H" lead through cam

(k') csusityg the subscriber's line register to overate
once for each charge impulse received from the remote
control registrution pointe

£l. Lon—Zone Overtime Charge Call — "N" "Niring and Figs. 2 % 3
(Cherye During Coversstion)

fige 2 snd "N" wiring is used when timing of non—zone
messages is reyuired. 4 Z cam is’provided on the sequence
switch 1in order to close the btattery cirecuit to the local
timer only in the second talking selection position,

when the (CH) reley operates as previously described, a
cirecuit is closed from bettery through the (2) cam to

the mugnet of the timer. Ground from a make contact of
the (CS) relay is connected to the other side of the
magnet of the timer, This csuses the timer to engage
with the drive shaft that is being driven hy the tele—
chron moter. This motor, shown in Fige 3, furnishes

the driving power for the timers of 20 district selector
circuitse when the (40T7) magnet is energized, contacts
6 end 7 and (CH) function immediztely. Contacts 6 and

7 remain closed s long as the magnet is energized and
connect ground thru the normally closed contacts (HD) to
the (R01) pagnet as a holding circuit for the timing
device to guard against the possibility of interference
with the timinz by relesse of the (CS) relay due to
switchhook flashing by the called party. Contacts (CH)
connect, battery through resistance (Rl) to the "H" lead,
operating the message register of the calling subscriber,
Contacts (CH) are closed only for a brief interval which
is however, sufficiently long to operate the message
regliester and these contacts open as the timing device
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22,

advances from its normasl position. Contacts (CH)

close once for each interval of 5 minutes and 7

seconds of conversation, As the timer approaches

the end of sech interval, the (HD) contacts open and the *.
timer will advance to the next timing cycle only if relay
(U3) is opersted. This insures that charging for any
interval will not occur unless both the calling and the
called subscribers sre still connected to the talking
circuit at the start of each interval, If this condition
exists the timer will continue its function until the

(HD) contzcts reclose prior to the start of a new timing
interval and from this point on the operation for each
overtime interval is the same as described for the initial
interval, In this manner the call is metered until dis—
connection occurs. The circuit is arranged so that no
charge occurs after disconnection,

Operator snswers

The switch advances to position 13, as described above, and
when the operztor inserts the plug of an answering cord in
the answering jack of the trunk the (CS) relay operstes on
reverse battery and ground over the trunk, The (CS) relay:
operated, closes a eircuit from ground on cam I, through
cam R, to battery through the outer winding of the (L) re—
lsy, which operates and advances the switch to position 14,
With the switch in position 14, the repeating coil and bat—
tery are disconnected and the T and R lsads are ceénnected
directly to the T and R brushes of the selector through

cams P snd «, respectively, As the switch enters position
13 1/2 the (L) reley locks in a circuit from ground over
lead S of the selected trunk, through cam E, to battery
through the make contact snd inner winding of the (L) relay,
end in position 13 3/4 the locking circuit through the inner
winding of the (D) relay is transferred from the- contacts

of the (Lu) relay to the contscts of cam J, In ﬁosition 14,
a checking tone circuit is closed over the sleeve of the )
operator's trunk, cam E, make contact of the (L) relay, cem
V, 2 nf condenser, cam #, the S brush and termipal at the
line finder bank, to ground through the winding of the (CO)
reley in the line ecircuit for number checking. E

23. Disconnection — Zegular Calls

> Kg

When the receiver at the calling station is replaced on the
switchhook, the (DC) relay releases, in turn releasing the
(D) relay. When "V" wiring is furnished, the (D) relay re—
lessed, closes a circuit operating the (¥) relay. . The (¥)
relay operated, disconnects the tip and ring of the trunk
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from the liuwe sud closes a circuit from ground on the N
commutztor brush and segment, through its meke contact,
contact of cam L, to battery through the K magnet ad—
vencing the switeh to position 16, When "w" wiring is g
furnished, the (L) relsy releasing, advances the switch to
position 16, and the (¥) relay does not- operate,

liessage itegistering (Charge iAfter Disconnect)

On messege rate district circuits, with the switch in posi-
tion 16, & circuit is closed from battery, meke contact of
the (CH) relay, cem T, through the (C—l1) resistance, H

brush and terminal st the line finder bank over lesd H, to
ground through the message register (lR) operating the
message register. During the message registering period,
another line finder selector hunting over the line terminals
in the same group will not stop its brush on the mulitiple
terminals of this line at this time on asccount of its (H)
relay being shunted by the O ohm message register, while

the H brush of the hunting selector is passing over the

H terminal of the line. #hen the izt interrupter contacts
close, & circuit is closed from ground toc battery through
the outer winding of the (L) relay, operating the (L) relay.
The (L) relay operated, locks through its inner winding and
make contact to ground ®n cam n, Ground on the I make
contact of the interrupter is.closed through meke contact

of the (L) relay to battery through the inner winding of the
(L) relay, which operates, The (D) relay opereted, advences
the switeh to position 17 thru make contacts of the (L) relay.
In position 17 the a cam advances the switch to 18,

when this circuilt is arranged to prevent chzrging in position
16 for talking position 11, the locking peth of the (CH) re—
lay is opened between positione 11 ané 12, so that on dis-—
connect from position 11, the (CH) relay releases as the
switch leaves 11, thereby preventing the operation of the
message register,

On flat rate districts, without timed release, per "V" wir-—
icg, "A" wiring snd apparatus are omitted, the (CH) relay
operates direct from the (CS) relsy contacts when the called
subseriber answers, and grourd from the back contact of the
(SL) relay advances the switch thru position 16, ¥hen "u"
wiring is furnished for timed rslease on flat rate districts,
"Y" wiring and apperatus gnd "J" wiring are also furnished,
"Y" wiring end spperztus provides for operstion of relav (CH)
under contrel of interrupter (CHG) and relsy (I) as covered
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25,

26,

27.

A e g

in paragraph 19, while "J" wiring providés a cirect
grouné for overating relays (L) end (U) ir position
16« With these relays operated, a circuit is closed
for advancing the switch thru position 16,

‘Restoring Line Finder to Nérmal

~8 the switch advances from position 16 to 18, the
circuits through the (D), (SL), (CH) and (L) relays
are opened, releasing the relays and disconnecting
battery for operating the message reglister from lead
He The release of the (SL) relay disconnects battery
from lead S, releasing the (CO) relay in the line
circuit, thus restoring the line circuit to normal,
L8 the switch enters position 17, the releese of

the (D) relsy closes a circuit operating the (D3)
relsy, - The (US) relay operated, (a) lotks through
its make contact and 350 ohm winainb, (b) closes

a circuit through the outer winding of the (F¥) relay,
this holding the relay operated until the line finder
selector has returned to normal and (¢) operates the
line fincder DO mugnet, from ground on its armature,

restoring the line finder selector to ncermal. Vhen

the line finder selector returns tc normal, ground
is disconnected from the M commutator segmenty re—
leasing tas (8), (DS) and (MB) relays.

Restoring the District to Normal

With the district switch in position 18 a circuit is

- ¢losed through the district DJWN megnet, which cperates

and restores the district selector to normal. 4s the

district selector returns to normal, a circuit is closed
from ground on the Y commutator brush and segment, cam B
to battery through the R megnet, advancing the switch to

‘position 1 or normal. As the switch leaves position 18,

the circuit through the DUOWN megnet is opened snd in
position 18 1/4 when "V" wiring is furnished, the circuit
through the outer winding of the (F) relay 1s opsned,
releasing the relay.

Delayed Disconnect

iWhen V wiring is furnished, should the calling subscriber
fail to replace the receiver on the switchhook, after the
called subscriber has disconnected, the release of the

(C8) relay, due to tiae incoming trunk funetloning, operates
the selector time alarm circuit from ground through cam I,
thereby notifying the switchman of the existing conditionms.
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when w wiring is fhruished, should tae calling sub-—
scriber fiasl to disconnect, .the releass of the (C9}
relay when the called subscriber hangs up, causes the
distriet release eircuit to function and connect

ground through the (C3) and (CHO relay contacts and

leads 1 &nd 2 to the (F) relsy, which operates, opening
the 1T 2nd R lesads and relessing relays (DC) and (D),
telay (L) releasing, advances the switch to position 15,

trom this point on, the district is restored to normsl as
coveraed In paragraphs 24 and 20,

28, LUiscennection Talking to Operutor

- when tha plug of the answeriag cord is in the trunk jack at
the incoming end, ground is connectsd to the aleeve of the
trunk-to hold tae district (L) relay operateds If tae vlug
cf the cord is removed from the trunk jasck before the re—
ceiver at the calling station is replaced on the switchhook,
the 1liue relay ia the trunk circuit will operate, thereby
holding the ground on the sleeve terminzl of the trunk,
when the recelver at the calling station is replsced on the
switchhook, and the pluyg of the answering cord is removed
from the trunk jeck &t the incoming end, the (D) rslay re—
langes and ground is disconnected from the sleeve of the 1
trunk, releasing the (L) relay, thus advancing the switch to
position 15, #s the switch sdvences from position 14 1/4,
the lockiang circuit through the inner winding of the (L) re—
lay is opened at cum J, relessing the relay. shen "V" wiring
is furnished, the (I}) relay relessed, opens the circuit
through the (SL) rslay, whiszh releases and oper=ztes the (F)
relay, which sdvances the district switch to position 16
from ground on the N commutator brush and segment, When "W
wiring is furnished, the (L) relay releassing, advances the
switch to position 16, the (F) rsley is not operatsd, and the
(5L) relay remzins operated until the switch passes position
15 1/4. In position 16, with "V" wiring, ground on the arma.
ture of the (SL) relay through cam D advances the switeh to
position 17, the A cem advancing it to posgiiion 18, With "w"
wiring, the advance of the switch cut of position 16 is under
control of the (L) and (L) relays and the MMR" interrupter as
covered in psragraph 23, In positicn 16, the (CH) relay
being normal, battery-is not connected over lead 4 to operate
the message register in the line circuit as the call is not
chargeable, From thnis polnt on, the line finder and district
gelectors are restored to normal as described in paragraphs
24 and 25, >



(20 Pages, Page 16)
| BI-240071 ,
' November 23, 1940

29. Disconnection on Abandoned Calls
29,1 Disconnection Before Line Findar Selector Finds Line;'

Should the calling subscriber replace the receiver on-
the switchhook before a hunting selsctor finds the
line, the (L) relay in the line circuit releases, re—
moving battery from the H terminals at the multiple
‘bankes The trip and start circuits operate and in tura
operste the (LF) relay which starts the selector hunt—
ing, The selector will therefore travel to the top of
the bank and when the H brush of the selector makes -
contact with the terminal of the H comb. at the ton of
the multiple bank, the (H) relay operates, The (H)
relay operated, releases the (LF) relay, which in turn
releases the (F¥) relay and opens the circuit through

. the UP magnet, stopping the selesctor, The N commutator
segment is opened with the selector brushes resting on
the "H" combe terminal to prevent the district switeh
from advancing from normal when the (¥) relay is re—
leased by the release of the (LF) relay. With the (¥)
relay released, the (DS) relay operates from ground on
the X commutator brush and segment, through its 1,000
ohm winding., The (LS) relay operates the DO.4N msgnet,
restoring the selector to normal.

29,2 Position 2 to 6

If the receiver at the calling station is replaced on
~ the switchhook while the district switch is in position
‘.. 2 to 6, the dialing circuit is opened at the calling
N station, causing the sender circuit to function and
. connect a direct ground, to the (SC) lead, causing the
" (D) relay to releesse on account of the increeased current
lowing through the outer winding of the relay. The:(D)
ralay is connected differentially, but does not release
when its inner winding is connected directly to ground
and its outer winding connected to ground in series with
a resistance, The (D) relay released, operates the (DS)
relay, which restores the line finder selactor to normal
as described in paragraph 25 The (D) relay released,
also opens the circuit through the (SL) relay which
releases, The (SL) relay released disconnects battery
from lead S, releasing the (CO) relay in the line circuit
and advances the district switch to position 6 from ground
ort the armature and make contact, through the lower contact
of cam D, With the distriet switch in position 6, a
circuit~is closed from same ground through cam D to battery

5
v

,
P
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~ through the DOWN pagnet, dpertting the district DO

293

31,

31

uagnet restoring the selector to normsl, When the
selector reaches normal, g¢round on the Y commutator
brush and segment, advances the switch to normal,

Position 7 to 10

Should the recefver be replaced on the switchhook while
the district switch is in any of these positions, the
line finder circuit isrestored to normal as described

in parsgraph 29,2, Trunk hunting snd sselection beyond
will take vplace in the seme manner and the advance of the
sender circuit advencss the switch to position 10, 1In ;
position 10, with "V" wiring, the relesse of the (L) a5
relay operstes the () reley which closes a eireuit from °
ground on the N commutstor brush and segment, de&ncing_
the switeh to position 16, with "u" wiring, the relesse
of the (D) relay advances the switch direct to position
15, the (&) relay hsving releesed whan the line finder
wss restored to normal. 7The release of the (D) relay
also releases the (SL) relay. The (SL) relay relessed
advances the switeh to position 17, the A cem sdvancing
it to position 18, [from this point on the district switech
is restored to normal as-described in parsgraph Z6.

Testing Line Finder Selectors

shen the 184 plug (shown on the line finder circuit) is in—
sertad in the test jeck of the line finder under test, the
ST and (ST—1) leads sre connected together. The 1000 ohm
‘winding of the (LF) relsy is discounected from the bresk
contsct of the (MB) relay and connected to leed 4 through .
the etrapped ring and sleeve of the test plug., ,From this
point on the line finder functions as described for a
regulsr calla

Telltale — Line Finder Selector with brushes ilormal ;
1 R Wiring

Should the selector travel to the telltale position while
hunting, due to the multiple brush wot being tripped, the

(¥) relay remains oparated through its outer windingz.

Ground on the X commutator brush and segment is thereby -
connected to the lsad "To telltale circuit™, giving a
visual signal to the attendant, as the i commutator segment
‘}s open at telltale, the district is prevented from advancingl
from its normal position. The selsctor in this case is re-—
stored to pormal menually by the gttendant,

!
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31,2 S Wiring

With the circuit cohnected per "S" wiriang, the (LF)
rzlay releases when the line finder reaches telltale,
due to the N and C segments being opened. The re—
lease of the (LF) relay relsases the UP magnet, and
also releases the (F) relay provided a sender has

been found, The release of the (F) relay operates

the (DS) relay which locks, operates the down drive
magnet and reoperates the (F) relay, returning the
‘line finder to normal,

32, Telltale — Line Finder Selector — With Brushes Tripped

Should the selector trsvel to the telltale position while
] hunting, with the multiple brush tripped, the circuit is
3 closed from battery in the trip circuit, terminals of the
- H comb, at the top of the multiple bank, H multiple brush
of the line finder selector, cam X, winding of the (H)
relay to ground on the srmature of the (DS) relay, operating
the (4) relay. The (H) relay operuted, releases the (LF)
relay, which in turn relesases the (¥) relay and UP magnet,
The (F) relay released, opens the circuit through the tell—
tale alarm if furnished and connects ground through the 4
commutator brush and segment, to battery through the 1,000
ohm winding of the (DS) relay, which operates in turn opere—
ting the DUAN magnet restoring the selector to normal. N

33, 'lelltale District Selector ‘

Should the sclector travel to the telltale position during -
brush selection, it will stop in position 8 since the
sender doées not furnish the 500 ohm grqound over the SC
lead to operate the(CH) relay., If the district selector

- goes to telltasle during group selection, the district
will stiek in position 9, since the sender does not furnish
the 500 ohm ground to operate the (CH) relay under thie
conditions In either position, the distriet will be held
with its senders ) ] &

34, qurrlou

If all the trunks in the group are busy, the district selec—
tor while trunk hunting in position 7 will travel to the top
.of the group and rest on the overflow terminel, A4As the
sleeve terminal at overflow is opened, the (L) relay re—
leases in turn advancing the switch to position 8, With
the switeh in position 8, the (L) relay operates from ground
on the armature of the (hh) relay, advancing the switeh to
b >

.'.‘\.s' A
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position 9, 1In position 9 a circuit is closed
from ground om the 4 commutator, brush and segment,
through cam K to battery through the o magnet ad-—
vaneing the switch to position 10, In position 10
a circuit is closed from ground on the Z commutator
brush and segment through cam K to battery through
the 1200 ohm winding of the (L) relay, operating
the (L) relay. The (L) relay operated, locks through

its 1200 ohm winding and make contact to the same
ground, through cam L, advancing the switch to position
14, from ground on cam M, 4As the switch advances from
position 13, the (L) relay releases and in position 14

it edvances the switch to position 15, The release of
the (L) relay also releases the (CI) relay, disconnecting
the sender from the district circuit. @ith the switch

in position 15, the circuit is closed from the misc— t
ellaneous tone circult over lead C to 2 mf condenser,

cam G, winding of the repeating coil;, 2 mf condenser,

cam 8, cam J, wake contact of the (D) relay to ground

on cam I, & tone is therefore induced in the other

winding of the repeating coil, thus causing =an "all

trunks busy" tone to be sent back to the calling sub—
scriber. When the receiver at the celling station is
replaced on the switchhook, the (DC) relay releases, opening
the locking €ircuit through the (D) relay, which re—

leases, Irom this point on, the circuit is restored

to normal as described in parsgraphs 2,20 and Z2d.

A

-

30, "O" Uommutator

The function of the "0" commutator segment is to main—-
tosin an idle condition on the multipls overflow terminal
so that more than one selsctor may stop on overflow at
oue time, otherwise the first selector reaching over—
flow will make the sleeve multiple terminals busy, thus
causing the succeeding selectors to continue upward iato
the next wsroup of trunks, The 0 commutator se€ment is
opened at overflow but the S bar is continuous. Both
the 0 and S commutator brushes are permanently strapped
together and are wired to the multiple sleeve brush,
fihen the selector is at overflow, the O commutator brush
is resting on an open (dead) segment and as the busy
ground is fed through the O commutator bar only, this
arrangement maintains a nonbusy condition on the sleeve
terminals. {hen necessary to combine two or more groups
of trunks, the multiple sleeve overflow terminals between
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the combined groups asre made permanently busy by
being connected to ground., As the 3 commutator
bur is clesed at overflow, thz (L) relay is held
operated, at this time, snd the selector therefore
hunts past the "made busy" terminals into 'I:he.r g

next groupe Pk

Contect Protection . R 5

Condenser (P) and resistsnce (ST) are furnished for the
protection of the contacts of the (SS) stepper magnets

Selector Group Register

48 the sequence switch passes through position 7 1/2
ground through the contacts of the (SL) relay
operates the selector group register on calls which
are not abandoned before position 7 1/2 is reached,
This registerrecords the number of calls handled by
a group of dlstricts.

Overflow nRegister

On district overflow, ground from the A segment in
position 14 1/2 operates the overflow register thru
the multiple brush and "T" overflow terminsl, : =

BELL TSELiPHONA LABOR4TORIES, INC,.

~ CHK'D i
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