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THIS  APPENDIX: WAS PREPARED FROM ISSUE 31 OF DRAWING ES-226378

METHOD OF OPERATION
Panel System — District Selector — For Coin Lines, with Message Register -
If Specified, Battery Grounded at End — For Panel Linefinder.

In paragraph 2.1 chenge sSecond sentence to read: — "For subsoriber's
supervision the maximum externel loop is 1500 ohms."

In paragraph 3.1 change "idle sender selector." to read "idle sender."

Change peragrsph 4.1 to resd, "A subscribers sender circuit, start
circuit and incoming circuit, of line finder sender selector type, and
a district release circuit,"

In parngraph 11 at the end of *he last sentence change "through cams
H sand C" to read, "through cams H and G,"

In parsgraph 12 change portion of line 17 which reads "(C) closes the
sender control," to read "(C) operates the (CI-l) relay which closes the
sender control," and change portion of line 20 which reads "relay in the
sender.”" to read, "relay in the sender over the "FI" lead."

In paragraph 1.3 change portion of line which reads "from the com— o
mutator feed bar, (G) releasing the UP magnet" to read, "from the com—
mutator feed bar, (C) releasing the UP magnet."

In beginning of‘parugraph 28 change "Should the calling subscriber — — -
to read, "When "M" wiring is rurnished should the cal’ing subscriber — — -J
Add the following to paragraph 28, ' . : = 3 e 2N

When "V" or "Y" wiring is furnished, if the calling subscriber fails
to disconnect, ground from the back contact of the (CS) relay causes the
district release circuit to function and connect this ground to lead 2,
operrting the "F" relay, which releases the (DC) and (D) relays, causing
the district to restore to normal, in the case of "V" wiring for disl tone
first lines, or opersting the (L) relay end ceusing the district to advance
to overflow position 15 and give the subscriber overflow tone in the case
of "Y" wiring for coin first lines. In this case, the selector time alerm
operates in position 15, end when the subscriber hangs up, the coin is
collected #nd the district is restored to normal as covered in paragraphs
20, 21, 23, 26 end 27,

Add persgreph 36 which resads:
36. SELECTOR GROUP RIGISTER

With "Z" wiring, when the district switch passes thru position
¢=1/2, with relay (SL) opersted, and reley (F) released, ground is
connected to the selector group register which operates and registers
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the number of calls handled by the group of districts. The regis-
ter is not operated for calls abandoned before position 7-1/2 is
reached — that is, with relay (SL) released or relay (F) operated
in position 7-1/2. Without "Z4" wiring, the register operates from
a direct ground in position 16-1/2, thereby registering each time
the district switch is rotated, regardless of when disconnection

occurs,
ENG, CHK'D APP'D
G.R.K. G.R.K. C. A. MELSHEIMER

S.C.E.
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This Method of Oyperation was Prepared from Issue 25 of Drawing ES-226378
METHOD OF OPERATION
DISTRIC™ SWLECTOR

For Coin Line with llessage Register if Specified, Battery Grounded at End For
Panel Line Finder - Panel System

DEVEIOPMENT
l. FURPOSHE OF CIRCUIT

1.1 This circuit is arranged to find the calling subscriber's line
and connect it with the various switching apparatus necessary to
complete a call.

2. WORKING LIMITS
2.1 This circuit has an external circuit loop resistance of 5600
ohms maximume For trunk supervision the maximum external loop is
900.
1) 10
3. YRINCIPAYL FUNCTIONS

The principal functions of this circult are:

3.1 7o find the proper line and start the senier hunting for an
idle sender selector.

3.2 To establish talking connection.

3.3 To supply talking battery tq the calling station.

3.4 To select an idle sender.

3.5 To oonnee: battery for the operation of the hessage register
in the line circuit on a charged call.

3.6 4 To connect a busy tone to the calling station, if required.

3.7 To collect or return the coin.

4, CONNEC GIRCUIT

This district selector circuit will function with;

4.1 A standard subscribers sender circult, a standard line ocir-
cuit, start circuit and standard incoming circuit,
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When the receiver at the calling station is removed from the switch-
hook, various relays in the linoe circuit operate and connect battery to
the H terminal of the line at the finder multiple bank. When ground is
connscted to the ST lead the (IF) relay operates, and (a) locks through
its windings in series to ground on the make contact of the (H) relay,
(b) closes a circuit over lead Y operating the (GA) relay’ in the start-
ing circuit, (c) operates the UP magnet, causing the line finder selec-
tor to travel upward and hun. for the teminal of the calling line, to
which battery is connected, (d’ closes a circuit for operating the (CI)
relay. ) '

_PINDING A SENDER

As the line finder selector starts up.ord, hunting for the calling
line, a circuit is closed through the M com atator slipghtly after the
brushes of the selestor move off-ngrmal. Gicund on the M commutator
brush and segment, operates the lime finlor (T} relay. The (%) relay
operated, (a) operates the (I 0) rolay, (V) cleses a circuit from ground
on the upper inner contact of ora I, r2l:0 ecatact of the (E) relay, to
battery through the immer vindi » of tlo {v) relay, operating the (D)
relay, (c) opens the operati.; oirgult of ¢ks (CI) relay, thus permit-
ting the relay to release if tho test Lyuch of the sender selector is
making contact with the test tciainal of ru idle sender. If the test
brush of the sender selector ia wmaling contast with the test terminal
of the busy sender, the (CI) zwly l* ¥s through its outer wind ing,
the lower contacts of cam S, nt!z) aecntact of the relay to ground on the
test brush of the sender selcsto’®., Wiih the (CI) relay held operated,
the operation of the line finder (1) rolay also closes a circuit oper-
ating the (F) relay in the line finder eircuit and the sender selector
(STP) magnet. This circuit is traced from battery through the 1000 ohm
winding of the (F) relay and through the windings and break contact of
the STP magnet, make contacts of the (0I) and (B) relays to ground on
cam H, thereby stepping the sender selsctor brushes one step on its back
stroke. If the next sender circuit is idle the (CI) relay releases, in
turn stopping the selsctor, but if the next terminal is busy, the (CI)
relay remains operated and the sender selector continues to step until
an i1dle sender terminal is found. When the (CI) relay releasses, the
test terminal of the selected sender is immediately made busy to all
hunting sender selectors by ground commected to the test brush from cam
H, through the make contact of the (R) relay and the break contact of
the (CI) relay. This busy ground is comnected 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 district (L) relay from operating &nd advancing the
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district switch from normal, should the line finder selector connect to
the terminals of the calling line before the sender selector finds an
idle serder. ' i

MAKIN: DISTRICT BUSY

The (MB) relay operated (a) locks from ground on the armature and
outer make contact of the (STA) relay in the START circuit, lead X,
make contact, and through the outer winding of the (MB) 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
through the make contact 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, (¢) connects ground on its armature
to the series circuit through the (MB) relays of the other selectors
in the same group, thus permitting the operation, over lead CH of the
(CA) or (CB) relay in the starting circuit, when all line finder se-
lectors in the group are off-normal, (d) opens the circuit over lead
Y, to prevent the (CA) relay from reoperating, (e) transfers the ST
lead to the next line finder, which, if busy, transfers the call over
the ST lead in the same manner until an idle line finder is reached.

RELFAS IN B N T CIRG

As the line finder selector continues upward, at the end of the
tripping zone, the K brush makes contact with X commutator and thus
connects ground to the X lead. This ground short-circuits and releases
various relays in the trip and start circuits. The trip and start cir-
cuits are thus released and the circuit over lead X is opened but the
(MB) relsy will not release as it is held operated through its oper-
ating winding.

FINDING THE CALLIN LINE

When the selector brushes make contact with the terminals asso-
ciated with the calling line, the (H) relay operates from battery in the
trip circuit, over lead H, to the ¥ multiple terminal and brush, outer
contacts of cam W, winding of the (H) relay to ground on the break con-
tact and armature of the (D3) relay. WVith the (H) relay operated, a 50
ohm non-inductive shunt is connected to its winding, to ground on its
armature for the purpose of increasing the znount of current through the
500 ohm winding of the (0) relay, in the trip circult thus specding its
operation. This 1s necessary on account of the very short time period
during which the H brush malkes contact with the ¥ terminal before the
circuit over the H lead is opened by the overthrowr of the selector. The
(H) relay operated, opens the circuit which holds the (LF') relay oper-
ated, but (LF) relay does not release immediately on sccount of a cir-
cuit being closed from ground on the C commutator brush and serment, to
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battery through both windings of the (LF) relay in series. The (LF) re-
lay is thus held operated until the brushes are centered on the ter-
minals of the calling line. "hen the circuit through the C commutator
segment is opened, the (LF) relay releases and (a) opens the circuit
through the UP magnet, which stops the selector brushes on the terminals
of the calling line, (b} opens the circuit through the 800 ohm winding
of the (F) relay so that when the circuit through its 1000 ohm winding
is opened, by the release of the (CI) relay when the district sender
selector seizes an idle sender, the (F) relay releases, (¢) closes a
circuit operating the (SL) relay. This circuit is traced from ground

on the M commutator, break contact of the (IF) relay, make contact of
the (E) relay, winding of the (SL) relay, cam T, make contact of the

(D) relay to battery on the break contact of the (DS) relay.

10, TH% ADJUSTMENT OF THE "G COMVUTATOR BRUSH

The adjustment of the "C" commutator brush, with relation to the
tripred "H* multiple brush, is such that it does not break contact with
tha "C" commutator segment until slightly after the holding circuit
through both windings of the (IF) relay 1s opened by the operation of
the (¥) relsy when the H brush makes contact with the H terminals 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 center 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 openeié at the "C" commutator, releasing the relay.
The (1F) relay released, rsleases the UP magnet. The selector then
drops into place, thus centerinz the brushes on the line terminals.

11, ADVANCTNG SVITCH TQ POSITION. 2

The (SL) relay operated closes a circuit which operates the (L) and
(CH) relays. This circuit is traced from ground on the N commutator
brush and sepgment, through the break contact of the (F) relay, make
contact of the (SL) relay, cam O, to battery through the 600 ohm wind-
ing of the (CH) relay. The same ground is also connected through cam R
to battery through the E00 c¢am winding of the district I relsy. The
(CH) relay operated, closes a circuit from ground on cam H, break con-
tact of the (CS) relay, make contact of the (CH) relay to battery through
the selesctor time alarm circuit not shown, which performs no useful
function at this time. The (L) relay operated, closes a circuit advano=-
ing the distriot switch to position 2. This circuit is traced from
battery throuzh the R magnet, com B, make contact of the (L) relay, to
ground throuph cam M., As the switch &£dvances from position 1, the cir-
cuits through the (L) and (CH) relays are opened, 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 cams H, and
c.
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COVTIAR IVG_FPUNDANENTAL CIRCUIT
With the switch in position 2, the tip and rinz leads are closed
from the calling line to the tip ard ring leads of the associated
sender circult, thus permitting Lhe dialing tone to be transmit.ed back
over the dialing circuit from the associated sender, as an indication
that the apparatus is ready to receive the call by the operation of the
station dial. The tip side of the dlaling circuit 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 theo dialing cir-
cuit is closed from the rineg lead ox the line, throuvpgh the brealk con-
tact of the (F) relay, winding of the (D) relay, cam @ to the R brush
of ths sender selector. In position 2, the (CI) relay operates through
its outer winding to ground on cam S, &nd remains oporated until the
switch advances from position 10. The (CI) relay operated, (a) comnects
ground through the inner contacts of cam S, to the test bruch of the
sender selector, thus making the assoclated sender tost busy after the
switch advances from position 2, (b) closes the tip side of tho funda-
mental circuit throurh to the sender, (¢) closes the sender control
(S¢ lead) through cams V and U, to battery through the outer winding of
the (D) rolay. After 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 traced from ground in the sender
circuit, through the FP brush, make contact of the (CI) relay, cam L,
to battery through the 1200 ohm winding of the (L) relsy, which oper=-
ates. The (L) relay operated, locks through its 1200 ohm winding and
make contact through cam L, and the same ground over the I! lead and
advances the switech to position 3 from ground on cam lfe The 600 olm
winding of the CH relay is also comnected through cam U, in parallel
with the windinz of the (D) relay. 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 SULTSTION

With the switch in position 3, the UP magnet is opsrated for brush
salection over a circuit traced from battery through the windings of
the magnet, cam €, make contact of the (L) relay, to ground on cam M.
As the selector moves upward in position 3, carrying the commutator
brushes over the commutator segments, the A segment and brush inter-
mittently connects ground to the tip side of the fundamsntal circuit
through cams I and L, holding the (L) relay operated, but successive-
ly short~circuitiny the stewping relay in the associated sender cir-
cuit, thus releasing and pormitting its reoperation until the proper
brush has been selected. Vhen sufficient imvulses have been sent back
to satisfy the sender, the fundamental circult is opened, releasing
the (L) relay. The (L) relay released, opens the circuit through the
UP marnet, thereby stopping the upward movement of the selector and
advances the switch to position 4. This circuit is traced from
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ground through cam M, break contact of the (L) relay, cam B, to battery
through the R magnet. When two dipgit senders are used with this cir-
cuit, the advance of the sender r3rlaces the high resistance on the 3¢
lead with a 500 ohm ground, thus insuring the operation of the (CH)
relay. In position 4, the trip magnet (TM) 1s operated from ground
through cam 3, and the (L) relay is operated and locked to ground on
the fundamental clrcuit previously described, advancing the switech to
position 5.

i« DISTRICT GROUP SEIECTION

With the switch in position 5, the UP magnet 1s reoperated and the
trip magnet being operated, causes the previously selected set of
brushes to trip whea the selector starts upward as the set of dbrushes
trip the finger which was praviously operated by the trip mognet. As
the selector moves upward for group selection, carrying the brushes
over the commutator segments, the B segment and bruch intermittontly
connects ground to the tip side of the fundomental circuit through cam
, L holding the district (L) relay operated, but successively short-cire
| cultinz the stepping relay in the associated sender circuit, thus re-
Yeasing and permittine its operation until the proper group has becn
. selected. ‘Vhen sufficient impulses have been sent back to satisfy the
| sender, the fundamental circuit is opened, releasing the (1) relay

which in turn opens the circuit through the UP marnet and advances the
switch to position 6., When three dleit senders are used with this cir-
cuit, the advance of the senier raeplaces the high resistance pround on
the 5C lead with a 500 ohm ground, thus insuring the operation of the
(0CH) relay. With the switch in position 6, a eircuit is closed from
ground on the line finder N commtator, brush and segment, through the
break contact of the (F) relay, moke contect of the (Sl) relay, inner
contacts of czm O, cam R, to battery throuzh the 800 ohm wirding of
the (L) relay, operating the relay. The (L) relay operated, advances
the switch to position 7, in a circuit from battery through the R msz-
net, cam B, mnlke contact of the (L) relay, cam M, nmake contacts of the
(D) relay, to ground.

R ———————

15. TRUYK FUNTIIY

15,1 With First Trunk Idls

Should the first trunk in the group in vhich the selector 1is
hont ing be idle, the (L) rolsy relenses as the switeh leaves
position 6 1/4. Vhen the switch enters position 6 1/2, grownd
i3 connceted to tho sleeve of ths selectod trunk throush cam M,
break contret of tho (L) relsy, com R, as a busy condition uatil
the gwitch advances to position 7 3/4.

15,2 Wwith First Trunic Bosy

Should the first trunk In the group in which the colector is
humting be busy, the (L)} reloy is hold operated in a e¢ircuit
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from battery throvgh its iluwor windiug iwad molis contact, cam E to
grovnd on the slecve tsrdncl o e busy truwlce  Vith the svitch
in position 7, tho UD . 3t in rooporated from pround on cam M,

wder control of the (L) roloy, tnd tho pgelestor trovels upward
until an idle tronk is found. When 4w idle tronlke is found,: the
lockkinr circuit throuvch the inher windinz of the (1) relay 1s
opened but tho reldy doos not relessa lumadiately, due to a eir-
cuit being closcd from biltery thiourn its outer windinz, cam R
to grouad throuzh the C commbtator biush and segment.  “hen the
brushes ars ¢entered on the truonk ternuinels, the eircuit throuvgh
the C commutator scpmeut is opsned ond tho (1) relay rolesses and
opens the circuit threush the TP n 1aub, vitieh stops the selector
brushes on tho toriinals of the gol-stad trank. Tho (L) relay re-
leased, also advinces the' switeh to position €.

15,3 ¢ Cornutntor

Tho adjustwent of tho "C" co.outator brush, with relation to
the trivped sleeve mmltiple brush, is such, that it does not break
contact with the C 'eoulmtator, until slightly after ' the holding
circuit throuph the innor winding of the (L) relay is oponed, by
the sleeve brush leaviag the busy tobainal and malkinz contact with
the sleeve terininal of the idle trunlkt. The UP mosnet, therefore,
romaing operatcd and tho scliztor continues to travel upiard until
the brushes are carried slirhtly above tho conter of tho trunk
terminals, allowing the lockiys pusl to enter the notch on the
rack attoched to the brusch support rode. At this time, tho holding
circuit throuzh the outer winding of the (L) reley is opened, at

- the "C" commutator, relesginz tho reloy which disconncets ground
fron the ecommmtator fect bar, (G) releasing the UP mamnot. The
selector thon drops into place thus centoring the brushes on the
trunic terminal. During trunk huntine, in position 7 ounly, the
conzmtator feed pround is suppliecd fron ground on ¢am I under con-
trol of the (L) relay. This is to prevent the reoporation of the
(1) relay by the closing of a circuit botwsen the C commtator
brush and segmont on the overthrow of tho selector or as it drops
into place.

SRIRGTION NTYONN

As the switch advances to 7 5/4. pround throurh cem B is connected
to the sleeve of the selector trunlz as a bucy condition. With tho
switeh in position &, a cireuit is closzd from gromd on the arunture
and make contact of tho (1Y) relsy, throvsh cow Oy cam R to battory
through the outer winding of the (L) relevy, which oporatos advancing
the switch to position 9, In yositvion 9, the tip and rine sides of
the outgolnpy fundimental elrenlt vvo ¢looed thiough the tip and ring
terminals of the selected trurl: for selettion beyond, through the YT
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and FR brushes of the sender selector &nd cams F and ¢ respectively.
After the selection beyond has been completed, ground in the sender is
removed from the SC lead, releasing the (CH) relay, in turn releasing
the (L) relay. The (L) relay relsased, advanccs the switch to posi-
tion 10. As the switch leaves position 9 1/2, ths dialing cirouit is
opensd at cams P and Q and, in position 9 3/4, the tip and ring leads
from the line finder are clossd through cams P and O respectively to
24 volts battery and ground in the district, holding the (DC) relay
operated, under control of the station switchhooks. Yith the (DO) re-
lay operated, a locking eircuit is closed for the (D] relay after a
switch advances from position 10, This circuit is traced from battery
through the inner winding of the (D) relay, make contact of the (DO)
relay, make contact of the (D) relay to ground. The (D} relay (178-AR)
is made slow in releasing in order that the connection may not be lost
if the switchhook at the called station is momentarily depressed.

TAIXING SELTCTION

With the switch in position 10, the sender circuit functions and
connects ground to the FT load, causing the (L) relay to operate and
lock through its inner winding over the tip of the fundamental circuit
previously described. The (L) relay operated, advances the switch to
the talking selection position until the (1) relay is released by the
operation of the sender circuit. As the switch advances, ground is
intermittently connected to the tip side of the fundamental circult,
through cam E, holding the (L) relay operated, but successively short-
circuiting and permitting the reoperation of the stepping relay in the
sender circuit. When sufficient impulses have been sent back to satisfy
the sender, the fundamental circuit is opened, releasing tha (L) relaye
The (L) relay released, opens the circuit through the R mapret, stopping
the switech in position 11, 12 or 13 depending upon the class of call.

As the switch leaves position 10, the holding circuit of the (CI) relay
is transferred from ground on cam 3 to ground on cam B under the control
of the (L) relsy. This circuit is traced from battery through the inner
winding of the (CI) relay, inner contacts of cam U, make contact of the
(01-1) relay, cam V, make contact of the (L) relay to ground through cam
®. The release of the (L) relay opens the holding circuit through the
(01) relay, disconnecting the sender from the district circuite.

CALIED PARTY ANIWERY

When the receiver at the called station 1s removed from the switche
hook, with the switeh in position 11 or 12, reversed battery and ground
from the incoming eircuit operates the (C3) relay. The (C3) relay oper=-
ated, c¢loses a circuit from ground on cam I, through the make contact of

~ cam ¥, winding of the (I) relay, to battery through the #3 contact of

the interrupter. When the interrupter contact closes, the 1 relay oper- '
ates and looks on the same ground through its make contact. "hen the #4
contast of the interrupter closes, the operation of the (I) relay closes
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a ocircuit from ground on the interrupter contact to hattery through the
600 ohm wind ing of the (CH) relay, operating the relay. The (0H] relay
operated, locks through its winding, cam 0, to ground on its make eon-
tast and armature. The interrupter is so comnected in the circuit that
the operation of the (CH) relay is delayed for at lesst two seconds -
after (C3) relay operates, This delay 1s to prevent the false operation
of the (CH) relay should the (CS) relay operate momentarily before the
called party answers due to any line disturbances.

The switch advances to position 13, aas deseribed above and when the
operator inserts the plug of an answering cord in the answering jack of
the trunk, the (CS8) relay operates on reverse battery and ground, over
the trunk. The (CS) relay operated, closes a circuit from ground on
cam I, through cam R, to battery through the outer winding of the (L)
relay, which operates and advances the switch to position 14. With the
switoh in position 14, the repeating coll and battery are disconnected
and the T and R leads are connected directly to the T and R brushes of
the selector through cam P and O, respectively. As the switch enters
position 13 1/2, the (L) relay locks in & circuit from ground over lead
3 of the selected trunk, through cam E, to battery through the make con=
tact and inner winding of the (IL) relay, and in position 14, the locking
circult through the inner winding of the (D) relay is transferred from
the aontacts of the (DC) relsy to the contacts of cam J. In position |
14, a checking tone cireuit is closed over the sleeve of the operator's .
trunk, cam E, make contact of the (L) relay, cam V and cam Y, 2 mf
condenser, cam X, the § brush and terminal at the line finder bank, to
ground through the winding of the (C0) relay in the line circuit for
number checking.

3 = RF ¢

When the receiver at the calling station is replaced on the switch-
hook, the (D0) relay releases, in turn releasing the (D) relay. The
(D) relay released, closes a circuit to battery through the R magnet,.
advancing the switeh to position 16.

= 0TH i

On Message Register and Coin District Circuits, the (CI) and (0I-1)
relays operate while the switoh is passing through positions 14 3/4 to
15 1/2 and another sender is sélected in a manner similar to that de-
soribed in parspgraph 6 except that the (CI) relay operates in a circuit
from battery through its inner winding make contact of the (®) relay to
ground on cam I, The ground to hold the Test terminal of the sender
bugy after the release of the (CI) relay is connected through cam H un=-
til the switch advances from position 16 1/2 and through cams C and M
and relays (L) and (D) until the switch enters position 17. When an
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idle sender is found the (CI) relay releases and operates the (L) relay.
17 the call has been completed, the (CH) relay will have operated in ..
position 11 or 12, and as the swit h enters position 16 a circuit is -
closed to the Selector Time Alarm Circuit, thus giving an alarm if a
gsender is not selected in a reamsonable length of time. With the switch
in position 16, the (D) relay operates and when the (CI) relay releases
the (L) relay operates and advances the switch to position 17.

MESSAGY _REGISTERING

On message register district circuits, with the switch in position
17, a circuit is closed from battery, make contact of the (SL) relay
cam 7, through the three 18-AN resistance, in parallel, make contact
of the (CH) relay H brush and terminal at the line finder bank over
lead M, through the break céntact of the (L) relay to ground through
the message register (MR), 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
multiple terminals of this line at this time on account of its H relay
being shunted by the 5 ohm message register, while the H brush of the
hunt ing selector is passing over the H terminal of the line. !

COLL™CT CcOoI

With another sender selected as dsescribed in paragraph 21 and with
the switch in position 17, the (CI) relay operates in the same mammer .
as previously described. The (CI) relay operated, operates the (CI-1)
relay. When the switch stopped :n position 11 or 12 for talking, the
(08) relay operated when the receiver was removed from the switchhook
at the called station and in turn closed a cireuit operating the (CH)
relay. The CH relay operated, locks and remains locked until the
switch leaves position 17 1/4. WVith the (CH) relay operated and the
switeh in position 17, ground is connected to the FR lead, csusing the
sender to function and connect the coin collect battery to the T and R
leads of the sender circuit, inner contacts of cams P and  over the
T and R leads to the subseriber's station.

RETURNING THE COIN ON UNCOMPIETED CALLS

If the receiver was nct removed from the switchhook at the called
station, the (CH) relay does not operate, therefore ground is not
connected to the IR lead of the sender, but the sender functions and
connects*¢oin return" battery over the T and R leads of the ssnder,
to the subseriber's station, returning the coin, With the switch in
position 17, the (D) relay releases differentially due to & circuit
being closed from battery through its outer wind ing, upper outer and
lower inner contacts of cam U, make contact of the (CI-~1l) relay,
lowsr contacts of cam V, to ground in the sender circuit over the SO

lead.
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25, RE HE C \ % o

When the switch stops in position 13 or 14 for talking selectionm,
the (CH) relay does not operate, since the call is to an operator, and
therefore the coin is returned in the same mamer as previously de-
scribed.

>5. REUSTORING THE DISTRICT TO NORY

When the coin has been returned or collected, the sender oircuit
advances and connects ground to (SC) lead causing the (D) relay to
release. The (D) relay released, advances the switch to position 18.
As the switch enters position 18, a circuit is closed through the DOWN
magnet, from ground on the break contact of the (D) relay, upper con-
tacts of cam D to battery, causing distriet selestor to return to nor-
mal.

27.

With the switch in position 18, another circuit 1s closed from
ground on the M commutator, outer winding of the (DS) relay, imner con-
tacts of cam N, break contact of the (D) relay to battery on the break
contact of the (DS} relay, operating the (D3) relsy. The (D3S) relay
operated, locks directly to the same battery through its make contact
and closes a circuit energizing the line finder selector DOYN masnet,
restoring the line finder selector to normal, As the switch advances
from position 17 1/4 the (SL) relay relsases and disconnects battery
from the S lsad of the line allowing the (CO) relay in the line circuilt
to release, The (D3) relay operated also closes a circuit operating
the (F) relay. When the selector returns to nomal, the cirsuit through
the M comnutator segment 1s opened, releasing the (®), (D3), (MB) and
(F) relays, restoring the circuit to normal. When the district selector
returns to normal, a circuit 1s closed from ground on its Y commutator
to battery through the R magnet, advancing the switch to position 1 or
normal. ‘

28, DEIAYED DISCOMTROT

Should the calling subscriber fail to replace the receiver on the
switchhook, after the called subseriber has disconnected, the releass
of the (0S) relay, due to the incoming trunk fumctioning, operates the
selector time alarm circuit from grcund through cam I, thereby notify-
ing the switohman of the existing conditions.

29, DISCONNFOTION TAIRING TO OPERATOR

When the plug of the answering cord is in the trunk jack at the
incoming end, ground is connected to the sleeve of the trunk to hold
the district (L) relay operated. If the plug of the cord is removed
from the trunk jack before the receiver at the calling station is re-
placed on the switchhook, the line relay in the trunk circuit will
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30.

operate, thereby holding the ground on the sleeve terminal of the trunk.
When the receiver at the calling station is replaced on the switchhook,
and the plug of the answering cord is removed from the trunk jJack at the
incoming end, the (DO) relay releases and ground is discomnected from the
sleeve of the trunk, releasing the (L) relay, thus advancing the switch
to position 15. As the switch advances from position 14 1/4, the locking
circuit through the imnmer wind ing of the (D) relay is opened at cam J,
releasing the relay. The (D) relay released, advances the district
switeh to position 16, From this point on, the line finder and district
solectors are restored to normal as described in paragraphs 21, 25, 26
and 27. .

DISCONNCTION ON ABANDONED CALLS
30.1 Disconnection Before Line Finder Selector Finds Freme

Should the calling subsciriber replace the receiver on the
switehhook before a hunting selector finds the line, the (L) re-
lay in the lins c¢ircult releases, removing battery from the ¥
terminals at the multiple bank. The release of the (L) relay re-
leases various relagys in the trip circuit but the relays in the
start circuit will be operated and the circuit over the ST lead
will be closed, thus causing the (LF)} relay to operate and start
the selector hunting. The selector will therefore travel to the
top of the bank and when the H brush of the selector makes con-
tact with the terminal of the H comb. shown on trip circuit at
the top of the multiple bank the (H) relay operates. The (H) re=-
lay operated, relsases the (LF) relsy, which in turn releases the
(F) relay and opens the circuit through the UP magnet, stopping
the selector, The N commutator segment is opened with the selec-
tor brushes resting on the "H" comb. terminal to prevent the dis-
trict switch from advancing from normal when the (F) relay is re-
leased. When the (F) relay releases, the (DS) relay operates from
ground on the X commutator brush and segment, through its 1000 ohm
winding. The (D3) relay operates the DOWN magnet, restoring the
selector to normal,

30,2 positions 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 station, causing the
gender circuit to function and connect ground to the SC lead,
sausing the (D) relay to release on accowit of the increased
ourrent flowing through the outer winding of the relay. The (D)
relay 1s connected differentially, dbut does not release when its
inner winding is connected directly to ground and its outer wind-
ing connected to ground in series with sufficient resistance. The
(D} relay released, operates the (D3) relay, whigh restores the
line finder selector to normal as described in the Pprevious
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paragraph. The (D) relay released, also opens the circuit through
the SL relay which releases. The 91 relay released, disconnects
battery from lead S, releasing the CO relay in the line circuit
and advances the district switch to position 6. With the district
switch in position 6, & circuit is closed from same ground through
cam D to battery through tha DOWN magnet, operating the district:
DOWN maegnet, restoring the selector to normal. When the selector
reaches normal, ground on the Y commutator brush and segment, ad-
vances the switch to normal, y

30.3 Positions 7 to 10

3l. I

Should the receiver be replaced on the switchhook while the
district switch is in any of these positions, the line finder oir-
ocuit is restored to normal as previously described. Trunk hunting
and selection beyond will tale place in the same mamner and the
advance of the sender cirouit sodvances the switeh to position 10.
In position 10, the relecso of the (D) relay advances the switsh
to position 16. From this polnt on the district selector and
switch are restorad .o normal ns described in paragraphs 21, 285,
26 and 27. : \ '

2 - LING ST

31.1 Brushes Not Tr!nm "1"."fj ety

31.2

Should the selector travel to the tell-tale position while
hunting, due to the multiple brush not being tripped, the (F)
relay remains operated through its outer winding. Ground on the
X commutator brush and segment is thereby connected to the lead
"To tell-tale circuit", piving a visual signal to the attendant,:
As the W commutator segment is opened at the tell-tale, the dis-
triet is prevented from advancing from its normal position. The
selector in this case is restored to normal manually by the
attendant.

ngn Wiri

With the circuit connected per "S*" wiring, the (LF) relay
releases when the line finder resches tell-tale, due to the N
and C segments being open. The release of the (LF) relay re-
leases the UP magnet, and also releases the (F) relay as soon
as a sender has been found. The release of the (F) relay oper-
ates the (D3) relay which locks, operates the DOWN drive magnet
and reoperates the (F) relay, returning the line finder to
normal.

51.3 Brughes Tripped

Should the selector travel to the tell-tale position while
hunting, with the multiple brush tripped, a circuit is olosed
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34.

from battery in the trip circult, terminal of the H ocomb. at the
top of the multiple bank, H multiple brush of the line finder se-
lector, cam W, winding of thu (H) relay to ground on the armature
of the (DS) relay, operating the H relay. The (H) relay operated,
releases the (LF) relay, which in turn releases the (F) relay and
UP magnet. The (P) relay released, opens the circuit through the
tell-tale alarm and connects ground through the X commutator brush

. and segment, to battery through the 1000 ohm winding of the (DS)
relay, which operates, in turn opserating the DOWN magnet restoring
the selector to normals The receiver at the calling station being
8till removed the switchhook, the relays in the line circuit are
still operated and the call goes through as a new call.

NIH Wm !m

With the circuit connected per "T" wiring, the operating circuit for
relay (DS) is held opened until relay (LF) has released, thus preventing
simultaneous operation of the UP and DOWN drive magnet.

ALE TRICT SE

Should the selector travel to the tell-tale position during brush
gelection, ground on the X commtator is connected through cam B to
battery through the R mapnet, advanecing the switch to position 8. Under
this condition ground is disconnected from the SC lead in the sender,
releasing the (CH) relay and the distriot remains in position & until
it is restored to normal manually. If the district goes to tell-tale
during group selection, ground on the X commutator advances the switch
to position 8. In position €, ground on the SC lead holds the (CH)
relay operated which, in turn operates the (L) relay, advancing the
switch to position 9. The (CH) and (L) relays remain operated and the
district remains in position 9 until it is restored to normal manually,

OVFRFLOW

If all the trunks in the group are busy, the district selector,
while trunk hunting in position 7, will travel to the top of the group
and rest on the overflow terminal. As the sleeve terminal at overflow
i8 opened, the (L) relay released, in turn advancing the switch to
position 8. With the switch in position €, the (L) relay operates from
ground on the armature of the (CH) relay, advancing the switch to posi-
tion 9. In position 9, a circuit is closed from ground on the Z c¢commu-
tator, brush and segment, through cam X to battery through the R masnet
and advancing the switch to position 10. 1In position 10, a circuit is
closed from ground on the Z commutator brush and segment through com K,
to battery through the 1200 ohm windirg of the (L) relay, operating the
(1) relay. The (L) relay operated, locks through its 1200 ohm wind ing
and make contact to the same ground, through cam L, advancing the
switoh to position 14. 4s the switch advances from position 13, the
(L) relay releases and in position 14, it advances the switch to posi-
tion 15, The release of the (L) relay also releases the (CI) relay,
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disconnecting the sender from the district circuit., With the switch in
vosition 15, a circuit is closed from the miscellaneous tone circuit
over lead O through the 2 mf condenser, cam G, winding of the repeating
coil, 2 mf condenser, cam Y, cam YV, cam J, make contact of the (D) re~
lay to ground. A tone 18 therefore induced in the other winding of the
repeating coil, thus causing an "all trumks busy" tone to be sent back
to the calling subscriber. When the receiver at the calling station

1s replaced on the switchhook, the (DC) relay releases, opening the
locking eircuit through the (D) relay, which releases. From this point
on, the switch is advanced to position 1 as described for a regular
call.

35, MO* COMMUTATOR

The function of the "0" commutator segment is to maintain an idle
condition on the multiple overflow terminal so that more than one se-
lector may stop on overflow at one time; otherwise the first selector
reaching overflow will make the sleeve multiple terminals busy, thus
causing the succeeding selectors to continue upward into the next
group of trunkse The 0 commutator segment is opened at overflow but
the S bar is continuous. Both the O and 8 commutator brushes are
permanently strapped together and are wired to the multiple sleeve
brush. When the seleotor is at overflow, the 0 commutator brush is
resting on an open (dead) segment and as the busy ground is fed
through the 0 commutator bar only, this arrangement maintains a non-
busy condition on the sleeve terminals. When necessary to combine
two or more groups of trunks, the multiple sleeve overflow terminals
between the combined groups are made permanently busy by being
connected to ground. As the S commutator bar is closed at overflow,
the (L) relay is held operated, at this time, and the selector there-
fore hunts past the "make busy" terminals into the next group.

ENGe BoLoBe CHK'D. E.L.B. APP'D, A, PENROD
6~14~29 Jedele
BeAJSe '
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