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THIS APPENDIX' WAS PREPARED FkOM ISSUR 31 OF DRAWING ES-226378

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

In parsgraph 2.1 chenge second sentence to read: — "For sdbscriber's
supervision the maximum externel loop is 1500 ohms.,"

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

Change peragraph 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 paragraph 11 at the end of *he last sentence change "through cams
H and C" to read, "through cams H and G,"

In paragraph 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-
mutator feed bar, (G) releasing the UP magnet" to read, "from the com—
mutator feed bar, (C) releasing the UP magnet."

In beginning of‘paragraph 28 change "Should the calling subscriber — — -"
to read, "When "M" wiring is furnished should the ca111ng subscriber — — J
Add the following to paragraph 28, ‘ “ s

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 dial tone
first lines, or opersting the (L) relay and 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 psragraph 36 which reads:
36, SELECTOR GROUP REGISTER

With "Z2" wiring, when the district switch passes thru position
(=1/2, with relay (SL) operated, and relay (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 baefore position 7-1/2 is
reached — that is, with relay (SL) released or relay (F) operated
in position 7-1/2. Without "Z" 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 disconnsction

occurs,

ENG, CHK'D \PP'D

G.R.K. G.R.K. C. A. MELSHEIMER
S.C.E.

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



1 RBlectric Co., Incorporated, (_15__pages, Page 1)
ment Engineering Branch, Hawthorne, Issue_J) BT 226378
, o June 14, 1929,

This Method of Operation was Prepared from Issue 25 of Drawing IS-226378

METHOD _OF OPERATION
DISTRIC™ SELECTOR
For Coin Line with Message Register if Specified, Battery Grounded at End For
Panel Line Finder - Panel System

DEVEIOFPMENT

1. PURPOS® 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. NWORKING LIMITS

2.1 This circuit has an extermnal circuit loop resistance of 5600

ohms maximume For trunk supervision the maximum external loop is
900.
OPERATION

3. FRINCIPAL FUNCTIONS :
The principal functions of this circuit ares

3.1 70 find the proper line and start the sender hunting for an
idle sender selsctor.

3.2 To establish talking connection.

3.3 T0 supply talking'battery,tq the calling station.

3.4 Po select an idle sender.

3.5 70 conneo: battery for the operatibh of the hessage register

in the line circuit on a charged call.
3.6 To connect a busy tone to the calling station, if required.

v
3.7 To collect or return the coin.

4, CONNECTING CIRCUIT |
This district selector circuit will function with:

4.1 4 standard subscribers sender circult, a standard line cir-
cuit, start circuit and standard incoming circuit,

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



{ 15 ragas.‘Page 2)
Issue 1 BT 226378

June 14, 1929,

DESCRIPTION OF OFFRATION
5. 710

When the receiver at the calling station is removed from the switch-
hook, various relays in the linoe circuit operate and comnnect battery to
the H terminal of the line at the finder multiple bank. When ground is
conneated 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) ecloses a circuit over lead Y operating the (GA) relay in the start-
ing eircuit, {e¢) 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. ‘ '

6. _FINDING A SENDFR

As the line finder selector starts upiord, hunting for: the calling
line, a circuit is closed through the M com atator slipghtly after the
brushes of the selestor move off-ngrmal. Grcund on the M commtator
brush and segment, operates the lime finder (U} relay. The (B) relay _
operated, (&) operates the (I ) rolay, (V) cleses a circuit from ground
on the upper inner contact of cia I, r2lo ecatact of the (E) relay, to
battery through the immer windi iz of tho () relay, operating the (D)
relay, (c) opens the operatii: cirgult of ¢tks (CI) relay, thus permit-
ting the relay to release if the test Lruch of the sender selector is
making contact with the test toiminal of cu 1dle senders If the test
brush of the sender selector 1o maling contast with the test terminal
of the busy sender, the (CI) zeliyy 1 ¥s through its outer winding,
the lower contacts of cam 5, nolz) conu'test of the relay to ground on the
test brush of the sender selcsto’. Viih the (CI) relay held operated,
the operation of the line finder (1} roiay also closes a circuit operw~
ating the (F) relay in the line finder circuit and the sender selector
(37P) magnet. This eircuit is traced from battery through the 1000 ohm
winding of the (F),;elay 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 selector brushes one step on its back
stroke, If the next sender circuit is idle the (CI} relay raslesases, in
turn stopping the selector, but if the next terminal is busy, the (CI)
relay remains operated and the sender selector continues to step until
an idle sender terminal is found. When the (CI) relay releases, the
test terminal of the selected sender is immediately made busy to all
hunting sender selectors by ground comnested to the test brush from cam
H, through the make contact of the (B} relay and the break contact of
the (CI) relay. This busy ground is commected 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 and 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 sender. ) *

7. 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.

)

8. REIFASING THE TRIP AND START CIRCUITS

As the line finder selector continues upward, at the end of the
tripping zone, the X 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) relay will not release as it is held operated through its oper-
ating winding.

9. FINDING THE CALLING 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 eircuit, 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 zunount of current through the
500 ohm winding of the (0) relay, in the trip circuit thus specding its
operation. This 1is necessary on account of the very short time period
during which the ¥ brush makes contact with the ¥ terminal before the
circuit over the H lead is opened by the overthrow of the selector. The
(H) relay operated, opens the circuit which holds the (IF) relay oper-
ated, but (LF) relay does not release immediately on account of a cir-
cuit being closed from ground on the C comzutator dbrush and sesment, to

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



(_15__ rapes, Fape 4 )
Issue 1 BT 226378
June 14, 1929

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. VWhen the circuit through the ¢ commutator
segment is opened, the (LF) relay releases end (&) 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 semnder
selector seizes an idle sender, the (F) relay releases, (¢) closes a

3 circult operating the (SL) relay. This ecircuit is traced from ground

i on the M commatator, break contact of the (IF) relay, make contact of

the (B) 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, THZ ADJUSTMENT OF THE “C* COMVUTATOR_BRUSH

The adjustment of the "C¥ comnmutator bdbrush, with relation to the
tripped "H* multiple brush, is such that it does not break contact with
the "C" commutator segment until slightly after the holding circuit
through both windings of the (LF) relay 1s opened by the operation of
the (H) relsy when the H brush makes contact with the H terminals to
which battery is connecteds The UP magnet, therefore remains opsrated
aud the selector continues to travel upward until the brushes are
carried slightly above the ¢enter of the line terminals, allowing the

. locking pawl to enter the nsich on ths rack attached to the brush
support rod. At this time, the holding circuit through both windings
of the (IF) relay is opened at the "C" commutator, releasing the relay.
The (1IF) relay released, rasleases the UP magnet. The selector then
drops into plase, thus centerinz the brushes on the line terminalse

11, ADVANCTNG SWITCH T0 POSITIQN 2

The (SL) relay operated closes & circuit which operates the (L) and
(CH) relays. This circuit is traced from ground on the N commutator
brush and segment, through the break contact of the (F) relay, make
contact of the (SIL) relay, cam 0, 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 800 ¢hm winding of the distriet 1L 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 selector time alarm circuit not shown, which performs no useful
function at this time. The (L) relay operated, closes a circuit advano-
ing the distriot switech to position 2. This circuit is traced from
battery through the R magnet, cam B, muke contact of the (L) relay, to
| groand throuph cam M. As the switch fdvances from position 1, the cir-
j cuits through the (L) and (CH) relays are opened, releasing the relays
| and disconnecting the selesctor time alarm cireuit, in position 1-1/2
} to 2, the associated sender is held busy by ground through cams H, and
\ G,
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12, COVPIRLIVG_FUNDAMENTAL CIRCULT

With the switeh in position 2, the tip and ring 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 dback
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 the dialing cir-
cuit is closed from the rine lead ox the line, through the break con-
tact of the (F) relay, winding of the (DC) relay, cam § to the R brush
of the sender selector. In position 2, the (CI) relay operates through
its outer winding to ground on cam S, &nd remains operated until the
switch advances from position 10, The (CI) relay operated, (2) connects
ground through the inner contacts of cam 3, to the test bruch of the
sender selector, thus making the associated sender tost busy after the
switch advances from position 2, (b) c¢loses the tip side of tho funda-
mental circuit ‘throush to the sender, (¢) closes the sender control
(3¢ lead) through cams V and U, to battery through the outer winding of
the (D) rolay. After the sender functions, the fundamental eircuit is
estoblished for the operation of the district (1) relay and the stepping
relay in the sender. This circult is traced from ground in the sender
circuit, through the FP brush, make contact of the (CI) relay, coam L,
to battery through the 1200 ohm winding of the (L) reley, which oper-
ates. The (L) relay operated, locks througch its 1200 ohm windinz 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 M The 600 oOhm
winding of the CH relay is also connected 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.

13. DISTRICT BRUSH STWILTCTION

With the switch in position 3, the UP magnet is opsrated for brush
selection over a circuit traced from battery through the windings of
the magnet, cam C, 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 commtator segments, the A segment- and brush inter-
mittently connects ground to the tip side of the fundamental circuit
through cams ¥ and L, holding the (L) relay operated, but successive-
ly short-circuiting the stewping relay in the associated sender cir-
cuit, thus releasing and pormitting its reopsration until the proper
brush has been selected. When sufficient imvulses have been sent back
to satisfy the sender, the fundamental circuit is opened, releasing
the (L) relay. The (L) relay released, opens the circuit through the
UP magnet, thereby stopping the upward movement of the selector and
advances the switch to position 4. This circuit 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 digit senders are used with this cir-
cuit, the advance of the sender r3places 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 to6 ground on
the fundamental circuit ypreviously described, advancing the switeh to
position 5. '

i DISTRICT GROUP SEIECTION

With the switch in position 5, the UP magnot 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 praviously operated by the trip magnet. As
the selector moves upward for group selection, carrying the brushes
over the commutator segments, the B segment and bruch intermittently
connects ground to the tip side of the fundementael circuit through cam
L holding the district (L) relay operated, but successively short-cire
culting the stepping relay in the associated sender circuit, thus re-
Yeasing and permittine its operation until the proper group has been
selected. When 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 magnet and advances the
switch to position 6. When three disit senders are used with this cir-
cult, the advance of the senier raeplaces the high resistance ground on
the S5C lead with a 500 ohm ground, thus insuring the operation of the
(0H) relay. With the switch in position 6, a circuit is closed from
ground on the line finder ¥ commtator, brush and segment, through the
break contact of the (F) relay, moke contect of the (SI) relay, inner
contacts of cam O, cam R, to battery throuzh the 800 ohm winding of
the (L) relay, operating the relay. The (1) relay operated, advances
the switch to position 7, in a circuit from battery through the R mog-
net, cam B, make contact of the (L) relay, cam }f, rmaks contacts of the
(D) relay, to ground.

15. TRUNK FUNT I

15,1 With First Trunk Idle

Should the first trunk in the group in which the selector 1is
hunt ing be idle, the (L) relsy relecses as the switch leaves
position 6 1/4, Vhen the switch enters position 6 1/2, ground
is eonnected to the sleeve of tho selectod trunk throush cam I,
break contoct of the (L) relay, com By as ‘a busy condition until
tho switch advances to position 7 3/4.

16,2 With First Trunk Pusy

P Sr T I S-S 5y

Should the first trunk In the group in which the colector 1is
hmting be busy, the (L) reloy is held opsrated in a circuit
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from battery through itu innor windiug und make contact, cam E to
gromnd on the sleeve ter iinsl ol ths busy trunle  With the switeh
In position 7, tho UD. ‘ujt ie rooporated from ‘ground on cam M,

under control of the (L) reloy, © gelecstor trovels upward
until an idle trunk is found. bh;u tb; idle trunk is found, the
lockin~ circuit throush the iny 7ind ing of the (1) relay is
opened dbut the rolay docs not 1u]& A,zlstely, due to a cir-
cuit being closed from b: Lt\:y thAOL N its outer winding, cam R
to ground throuzh the C commbatator uﬁn sh and segment. 'Yhen the
brushes are ¢entered on thu trunk tenninals, the circuit through
the C commutator scoyment is opsenéd and tho (1) relay releases and
opens the circuit throughr the UP n gnet, which stops the selector
brushes on the terminals of thoe selcstod tranke. The (L) relay re-
leased, also advances the gwitch to position &.

(=5

15,3 g Cormtator

The adjustment of tho "C" co.mutator brush, with'relation to
the trivped sleeve rultiple brush, is such, that it does not break
contact with the C'eommutator, uatil slightly after the holding
circuit through the inner winding of the (1) relay is oponed, by
the sleeve brush leaving the bucy texninal and making contact with
the sieeve terminal of the idle trunk.  The UP nacenet, therefore,
romains operated and the selestor continues to travel upvard until
the brushes are corried slipghtly above the center of the trunk
terminals, allowing the lockiiz pal to enter the notch on the
rack attached to the brush sapport rod. At this time, the holding
circuit throush the outer winding of the (L) relay is openod, at

-the "C" commutator, releasing thoe relay which disconncets ground
from the commutator fecd bar, () releasing the UP maguote The
selector then drops into place thus centering the brushes on the
trunk terminal. During trunk huntivng, in position 7 only, the
conzmtator feed ground is supplied fron ground onm cam I under con-
trol of the (L) relay. Thig is to prevent the reoperation of the
(1) relay by the closing of a circuit botween the C commutator
brush and segmont on the overthrow of tho selector or as it drops
into place.

16, SEIZCTION RTYOUD

As the switch advances to 7 3/4, pround throurh cem E is connected
to the sleeve of the seloctor trunk as a busy condition. 7ith the
switeh In position &€, a circuit is closed from ground on the arunture
and make contact of the (CIf) relay, thlov;n ciw 0y canr' R to ‘battory
through the outer winding of the (L) relay, which oporatos advancing
the switch to position 9, In yosition 9, the tip and rine sides of
the outgoing fundiomental eircult ¢ve cloged through the tip end ring

) terminals of the selected trunlz for selestion beyond, through the IT
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17.

"18,

and FR brushes of the sender selector and cams F and ¢ respestively.
After the selesction beyond has been completed, ground in the sender is
removed from the SC lead, releasing ths (CH) relay, in turn releasing
the (L) relay. The (L) relay released, advancecs the switch to posi-
tion 10. As the switch leaves position 9 1/2, ths dialing circuit 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 distrist, holding the (DC) relay
operated, under control of the station switchhooke Vith 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 momentarlly depressed.

TAIRING SRLICTION

With the switch in position 10, the sender circuit functions and
connests ground to the FPT 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 opersated, advances the switch to-

the talking selection position until the (1) relay is released by the
operation of the sender circuit. 4s the switch advances, ground is
intermittently connected to the tip side of the fundamental eircuit,
through cam B, 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 the (L) relaye.
The (L) relay released, opens the circuit through the R mapriet, stopping
the switeh 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 8 to ground on cam ® under the control -
of the (L) relsy. This circult is traced from battery through the inmmner
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
B, The release of the (I) relay opens the holding circuit through the
{01) relay, disconnecting the sender from the district circuit.

CATIED PARDY ANSURRY

When the receiver at the called station is removed from the switche
hook, with the switeh in position 11 or 12, reversed battery and ground
from the incoming eircuit operates the (CS8) relay. The (C3) relay oper=-
ated, closes a eircuit from ground on cam I, through the make contact of
cam W, winding of the (I) relay, to battery through the #3 contast of .
the interrupter. 'When the interruptser contact closes, the I relay oper-
ates and loocks on the same ground through its make contast. When the £4
contact of the interrupter closes, the operation of the (I) relay closes
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a circuit from ground on the interrupter contact to Wwattery through the
600 ohm wind ing of the (CH) relay, operating the relay. The (CH) relay
operated, locks through its winding, cam 0, to ground on its make con=-
tast and armature. The interrupter is so connected in the circuit that
the operation of the (CH) relay is delayed for at least two seconds -
after (C3S) relay operates. This delay is to prevent the false operation
of the (CH) relay should the (C3) relay operate momentarily before the
called party answers due to any line distur‘banoes.

19. OPERATOR ANSWERS

The switch advances to position 13, as deseribed above and when the

“operator inserts the plug of an answering cord in the answering jack of

the trunk, the (CS) relay operates on reverse battery and ground, over

the trunke 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

switeh in position 14, the repeating coil and battery are disconnected

and the T and R leads are connected directly to the T and B brushes of

the selector through cam P and O, respectively. As the switch enters

pesition 13 1/2, the (L) relay locks in a 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 (L) relay, and in position 14, the locking

circuit 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 circuit is closed over the slesve of the opsrator's i
" trunk, cam E, make contact of the (L) relay, cam V and cam Y, 2 mf
condenser, cam X, the S brush and terminal at the 1ine finder bank, to :
ground through the winding of the (C0) relay in the line circuit for

number checking. .

20. SCOINRCTION - REG CALLS

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

\ 21, SELEOTING ANOTHTR SENDER

On Message Register and Coin District Circuits, the (CI) and (CI-1)
relays operate while the switoh is passing through positions 14 3/4 to
15 1/2 and another sender is sélected in & manner similar to that de-
scribed in parsgraph 6 except that the (CI) relay operates. in a cirouit
from battery through its inner winding make contact of the (B) relay to
ground on cam I, The ground to hold the Test terminal of the sender
busy 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 ¥
and relays (L) and (D) until the switch enters position 17. When an

b
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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
sender is not selected in a resmsonable 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.

22, EVSﬁgG“ RFGISTEQINQ

On message register district circuits, with the switch An position
17, a eircuit 1is closed from battery, make contact of the (SL) relay
cam T, through the three 18-AN resistance, in parallel, make contact
of the (CH) relay H brush and terminal at the line finder bank over
S * lead H, through the break céntact of the (1) relay to ground through
the message register (MR), operating the message register. During the
message registering period, another line finder selector hunting over
the 1line terminals in the same group will not stop its brush on the
miltiple terminals of this line at this time on asccount of its H relay
being shunted by the 5 ohm message register, while the H brush of the
huntlng golector 1is passing over the H tenminal 0f the line. A

23, COLLFBTIHQ TE COIN

With another sender selected as dascribed in paragraph 21 and with
the switeh in position 17, the (CI) relay operates in the same manner .
as previously described. The (CI) relay operated, operates the (CI-1})
relay. When the switch stopped :in position 11 or 12 for talking, the
(08) relay operated when the receiver was removed from the switechhook
at the called station and in turn closed a cirecuit operating the (CH)
relay. The CH relsy operated, locks and remains locked until the
gwitch leaves position 17 1/4, Vith the (CH) relay operated and the
switeh in position 17, ground is connected to the FR lead, causing the
gender 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 ths
T and R leads to the subscriber‘s station.

24, RETURNING THT COIN ON UNCQNPLETED CALLS

If the receiver was nct removed from the switchhook at the called
station, the (CH) relay does not operate, therefore ground is not
sonnected to the TR lead of the sender, but the sender functions and
connests"éoin 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 duse to & circuit
being closed from battery through its outer wind ing, uppér outer and
lower inner econtacts of cam U, make contact of the (CI-1) relay,
lower contacts of cam V, to grﬁund in the sender circuit over the S0

lead-
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25, RE b E COIN ON £ C

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

26, RUSTORING THE DISTRICT TO NO

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, & circuit is closed through the DOWN
megnet, from ground on the break contact of the (D} relay, upper con-
tacts of cam D to battery. caus ing district selector to return to nor-
male

27. RESTORIN B ¥ ER _SELWCT

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

28, DELAYED DISCONTECT

) Should the calling subscriber fail to replace the receiver on the
switchhook, after the called subscriber has discomnected, the release
of the (0S) relay, due to the incoming trunk fumctioning, operates the
selector time alarm circuit from ground through cam I, thereby notify-
ing the switchman of the existing conditions,

29, DISCONNROTION TAIKING TO OP‘:ZRAEOB-

When the plug of the answering cord is in the trumk 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 callirng station is re-
placed on the switchhook, the line relay in the trunk circuit will

[} ]
h -
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operate, thereby holding the ground on the sleeve terminal of the trunke.
When the receiver at the calling station is replaced on the switechhook,
and the plug of the answering cord is removed from the trunk Jack at the
incoming end, the (D0} relay releases and ground is disconnected 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 inner wind ing of the (D) relay is opened at cam J,
releasing the relay. The (D) relay released, sdvances the district
switeh to position 16. From this point on, the line finder and district
selectors are restored to normal as described in paragraphs 21, 25, 26
and 27.

30. DISCONNTCTION ON ABANDONED CATILS
30.1 Disconnection Before ILine Finder Selector Finds Freme

Should the calling subscriber replace the receiver on the
switehhook befors a hunting selector finds the line, the (L) re-
lay in the lins c¢ircuit releases, removing battery from the ¥
terminals at the multiple banke The release of the (L) relay re-
leases various relgys in the trip circuit but the relays in the
start circuit will be operated and the circuit over the 5T lead
will be closed, thus csusing the (IF} 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, releases the (LF) relay, which in turn releases the
(F) relay anml 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 advaneing from normal when the (F) relay is re-
leased. Vhen the (F) relay releases, the (DS) relay operates from
ground on the X commutator brush and segment, through its 1000 ohm
winding. The (D3) relsy operates the DOWN magnet, restoring the
selector to normal. :

3062

Positions 2 to 6

1f 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
current flowing through the outer winding of the relay. The (D)
relay 1s connected differentially, but doss not release when its
immer winding is connected directly to ground and its outer winde
ing connected to ground in series with sufficient resistance. The
(D} relay released, operates the (DS) relay, which restores the
line finder selector to normal as described in the Pprevious
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paragraphes The (D) relay released, also opens the circuit through
the SL relay which releases. The SI relay released, discomnects
battery from lead S, releasing the CO relay in the 1line circuit
and advances the district switch to position 6. With the distriect
switch in position 6, a circuit is closed from same ground through
cam D to battery through the DOWN magnet, operating the district:
DOWN magnet, restoring the sslector to normal. When the selsctor
reaches normal, ground on the Y commutator brush and segment, ad-
- vances the switch to normal, :

3063 - zositiong 7 to 10

. Should the receiver be replaced on the switchhook while the

"district switch is in any of these positions, the line finder cir-
cuit is restored to normal as previously described, Trunk hunting
and selection beyond will talle place in the same manner and the
advance of the sender circult asdvances the switch to position 10,
In position 10, the relecso of the (D) relay advances the switch
to position 16 Froum this point on the district selector amd

! switch are restorad .to njlsdl 6s described 1n paragraphs 21, 25,
v 26 and 27. \ g

51, TELCTALE - LINS FINDER €770

3l.1 nrushes Ngt Tripggg wRI Uindvo

Should the aelector 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 cormutator brush and segment is thereby connested to the lead
"o tell-tale circuit", piving a visual signal to the attendants:
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. -

31.2 "M Wirine

_ With the circuit connected per "S" wiring, the (LF) relay
releases when the line finder reaches tell-tale, due to the ¥
and C segments being open. The release of the (LF) relay re-
leases the UPp 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.

31.3 Brushes Tri

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

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



(_15 rages, Page 14 )
Issue 1 BT 226378

June 14, 1929,

from battery in the trip circult, terminal of the H comb. at the
top of the multiple bank, H multiple brush of the line finder se-
lector, cam W, winding of th, (H) relay to ground on the armature
of the (D3) relay, operating the H relay. The (H] relay operated,

 releases the (IF) 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 operating the DOWN magnet restoring
the selector to normal. The receiver at the callineg station being
still removed the switchhook, the relays in the line circuit are
still operated and the ecall goea through as a new call.

"2" ﬂm Im

With the cirscuit connected per "T* wiring, the operating circuit for
relay (D3) is held opened until relay (LF) has released, thus preventing
simultaneous operation of the UP and DOWN drive magnet.

33« OTRLL-TALE DISTRICT SELFITOR

Should the selestor travel to the tell-tale position during brush
gselection, ground on the X commutator is connected through cam B to
battery through the R mapnet, advancing the switch to position 8., Under
this condition ground is disconnected from the SC lead in the sender,
releasing the (CH) relay and the district 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 coperates the (L) relay, advancing the
switch to position 9. fThe (CH) and (L) relays remain operated and the
district remains in position 9 until it is restored to normal manually.

34. OVERFLOV

I1f 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
is opened, the (L) relsy released, in turn advancing the switch to
position 8. With the switch in position &, the (1) 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 commu-
tator, brush and segment, through cam X to battery through the R masnet
and advancing 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 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
switch to position 14. 4s the switch advances from position 13, the
(L) relay releases and in position 14, it advances the switch to posi- i
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 sircuit
over lead 0 through the 2 mf condenser, cam G, winding of the repeating
coil, 2 mf condenser, cam Y, cam VY, 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 trunks busy"™ tone to be sent back
to the calling subscriber. Vhen the receiver at the calling station

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

35. "O" COMMUTATOR

The function of the "0" commutator segment is to maintsin 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 selestor is at overflow, the 0 commutator dbrush is
resting on an open (dead) segment and as the busy ground is fed
through the O commutator bar only, this arrangement maintains a none
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 S5 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 groupe.

EllGe EoLoBoe CHK'Ds Eo.LeBo APP'D. A, PENROD
61429 ' JeJede
B.A.Se : :
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