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This Method of Opmti'on was prepared from Issue 24 of Drawing ST-510056-01,

METHOD OF OPERATION

Subscriber's Sender Circuit - 2 Digit Office Code = Panel Machine Switching
Systemo
DEVELOPMENRT

le PURPOSE OF CIRCUIT

1.1 This circuit is for use in controlling the establishment of a
‘connection through mechsznical selectors under direct control of a
machine switching subscribere

2o, WORKING LIMITS

201 (L) BRelay - ES27

Maximum external circuit loop resistance 1,000 enms, Minimum rew
sistance line leak 10,000 chmso

242 (TG) Relay ~ B167 on Direct R.CeI. and Operator Class Calls

Maximum externzal circuit loop resistance 3682 ohms, Minimum bate
tery 20 velts, Minimum resiastance trunk leak 30,000 ohms.

On Calls cglctod over Tandem R.Cole« Trunks

Maximmm external circuit loop resistance 4640 chmses Minimum bate
tery 20 volts, Minisum resistance trunk leak 30,000 ohms,

On Mechanical Class Calls

Maximmam external circuit loop resistance 2300 ehmso. Minisum bate
tery 45 voltso, Minimum resistance trunk leak 30,000 ohmso

203 (STP) Relay « 207=A

Maximmm external circuit loop resistance 2,900 ohms: Minimum rew
sistance trunk leak 30,000 chms - The trunks te office, incoming or
final selector circuits shall not include more than 20 miles of #19

gauge cableo

2.4 (OFL) Relay = 206=G

Maximum extermal circuit loop resistance 2,300 ehms, Minimum
resistance trunk leak 30,000 ochmse
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205 (CT~4) Relay =~ 206~iK

Maximum subscriber®s loop resistance 750 ohmse Minisum resiste
ance line leak 10,000 ohmse Ground potential limits « Q.Ve to +
18 Vo Coin Battery 100 to 120 Vo

206 (CT-9) Relay -~ E1759

Maximum subscriber's leop resistance 750 ohmse Minimum resiste
ance line leek 10,000 ohmso Ground potential limits « 17 Vo %0 +
18 vo

207 (CTw8) Relay = B217 -

Maximum subscriber®s loop resistance 1,000 ohmse Minimum re-
sistance line leak 10,000 ohmse Ground potential limits ~ 18 Ve
to + 18 Vo

OPERATION
3o FPRINCIPAL FUNCT IONS

The principal functions of the sender are:

3001 To receive and register the pulses dialed by a calling sub
scribere ‘
302 To translate the office code into the class of office desired

in order that the necessary district and office selections be -aao
in selecting a trunk to the office desirede.

303 To control incoming and final selections en calls to full
mechanical offices so that the called subscriber's line, as in-
dicated by the setting of the mumerical registers, is selected
and the calling line cennected theretoo

304 To transmit such relay call indicator pulses on R.C.I. clase
calls as will cause the called number to be displayed in the mamumal
office, or such as will cause the called number to be registered
in a full mechanical tandem office.

30056 To control talking selection so as to advance the district te
the proper talking position for each calle

3006 To display a signal at the monitor positien if the sender re-~
quires more than a maximum allowable time for performing its various
functions,.
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3,07 Te cause the release of the subscriber's line if the calling
subscriber abandons the call before the connection has been estab~
lishedo

3008 To make a preliminary coin test (cein sender) to insure the
deposit of a cein before selections are completed.

3009 To cellect the coin on completed calls from coin lines or to
return the coin if the call is not completed or if the call is one
for which no charge is madee

3010 To make a final cein test to.determine whether the coin has
been properly collected or returned.

Jell To reset all registers to normale

del12 To restore itself to normal in readiness for the next calle

4o CONNECTING CIBCUITS

This sender will function with;

4ol Any standard district selectore

462 Any standard office selectore

403 Any standard incoming selectors

404 Any standard final selectore

405 Any standard Re.Cel. %runk to a manual office.

4.6 Any standard outgoing trunk to an eperator's positionme

4.7 Associated cord circuite at trouble desk.
INDEX
REGULAR MECHANICAL CALL USING OFFICE SELECTOR = NON-COIN

Paragraph
Sender Selected
Setting the Registers 12
Translation 16
District Selections 20
24

Office Test and Selections
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Incoming Test and Selections

Final Selectiens

Incoming Advance and Talking Selectiem
Resetting the Registers

Beturm to Normal

Abandoned Calls

Time Measure and Alarm Circuit

REGULAR MECHANICAL CALL USING OFFICE SELECTOR = COIN

Operation of Time Measure Circuit

Preliminary Coin Test

Coin Cellect and Return

Final Cein Test

Return to Normal

CALL T0 ZERO OPERATOR AND ONE DIGIT CODES

CALL TO THREE DIGIT OPERATOR

CALL TO RESTRICTED ZONE

CALL VIA R.Cel. TRUNKS '
Pirest ReColo = Fumber Less than ‘10,000
Tandem Re.Cols = Humber Less than 10,000
Operation of Time Measure Cireuit on R.C.I. Calls
Pirect and Tandem ReCels ~ Number more than 9,999

NI SCELLANEOUS

OVERFLOW

District Selecter
Office Selector
Incoming Selector
PRELIMINARY PULSE
BRELEASE OF SENDER FROM PERMANENT SIGNAL CONDITIONS
RELEASE OF STUCK SENDER = "D" WIRING
EEGISTER OR SWITCH OFF NOBMAL
SKIP OFFICE
MAKE BUSY
HEAT AND SPEAK PROTECTION
RELEASE OF STUX SENDER = PRIMING WIPE-QUT

IMMEDIATE WIFPE=OUT ON ABANDONER ReCele CLASSES OF CALL IN THE

AWAITING ASSIGNMENT POSITION

ADDED TIME ON RsCels CLASSES CALL BEFOEE STUCK SENIER SIGNAL

FUNCTIONS AFTER TRWNK TEST

Paragraph
N :

69
71
76
77

78
89
82
98

102
110

115
119
123
126
127
128
129
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DESCRIPTION OF OPERATION

bo

be

This circuit contains 4 sequence switches, = a sender control switch,
a sender switch, a class switch, and RoCel. impulse switch, designated
(Rwl), (B=2), (Re3) and (R-4) respectivelye The various switches control
the circuit conditions in the sender during completion of a call, as folw
lows:

(a) The sender control switch, (B-l), controls the seisure of the
sender and the return of the sender to normal,

(v) The sender switch, (B=-2), centrols district selections, trunk
test, numerical selections en mechanical calls, and the start of
ReCels pulses on ReCelo class callse

{e) The class switch, (B=3), causes the sender to function as re-
qui.rqd for completing the various classes of callse

() The ReCele impulse switch, (R=4), establishes the circuit cone
ditions required for sending Re.C.I. impulses to manusl or tandem
officese The switch mekes one revelution or direct and two revolu=-
tions on tandem ReCel. callse

The sender contains 11 #200 type selectors designated the register
control (RC) switch, office code registers (A and B), the numerical rew
gisters (TH, H, T, Uy SH, ST and SU), and the time measure switch (M).
It also contains two Noo 203«A or Noe 1l203-A selectors designated the
"Translator”e The use of these selectors is as follows:

(a) The "register control™ (RC)] switch directs the impulses from
the calling subscriber's dial te the "office code” and numerical
registerss The register control switich also prevents an attempt
t0 make any selection before the registers which control this se-
lection have been set,

(») The "Office Code" (A and B) registers control the setting of
the "Translator™, and the translator controls the setting of the
class switch, in order that the sender function as required for
the class of call being made; and in order that the district se-
lector select 2 trunk to the effice desired. The translator also
controls the trunk compensating resistance, talking selections,
the "skip office™ feature, and additional time for dialing a
party deaignation en Re.Cele. class callse

(e) The "mumerical registers™ control incoming and final selec~-
tions on mechanicel class calls and control the circuit condi-
tions established for sending ReCelo impulses on R.C.I. class
calls,
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{d) The "time messure and alam" (M) switch measures the time allow-
ed the sender for performing its several functions, and, if a given
part of the sender's operation has not been completed in this measured
time, a signal is displayed at the monitor"s positions On coin senders
the (M) switch is also used to control preliminary coin test, coin
collect or return, and final coin test on calls from coin lines, and
if these functiens are not properly performed a signal is given at
the monitor's position.

REGULAR MECHANICAL CALLS USING OFFICE SELECTOR - NON-COIN ("X" WIRING)

SENDER SEL ECTED

Yo With the sender control switch in position 1, battery is comnected
through the winding of the (T) relay te the multiple test termimal of the
associated district sender selector (not shown}o, When a hunting sender
selector selects and comnnects to the tip (T), ring (R), test, fundamental
tip (FT), sender centrol (SC), fundamental ring (FR), terminals of this
circuit, it connects ground to the test terminsl, operating the (T) relaye
The (T) relay eperated, (a) is held operated from ground on the test lead,
(b) operates the (ON) relay and (C) operates the (SLR) relaye

8o When the sender is selected, the associated district advances to the
"awaiting sender" position, in which position a2 circuit is closed from bat-
tery, over lead SC, through both windings of the {SC) relay, to ground
eperating the (SC) relay. The operation of the (ON) relay, (a) closes a
circuit from ground to operate the (SB) relay, {(b) prepares in part a cire
cuit for operating the (T~l) relay, (c) closes a circuit from ground on its
meke contact, (X wiring), normal terminal (terminal 22) and (M=2) brush,
t0 battery through the break contact and winding of the (MS) relay, opere
ating the (MS) relayos The operation of the (SB) relay, (a) opens the
operating circult to the (MB) relay so that this sender cannot be made
busy by a make busy plug, (b) closes in part a chain circait to the "all
senders busy" register, (c) closes in part a circuit to light the sender
busy lamp when the sender busy key is operated, and (d) closes a circuit
from battery through the nonwinductive winding of the {Twl) relay in
parallel with battery through the winding of the (T) relay, through the
80 ohm winding of the (T=l) relay (in parallel with the 18-AC 500 ohm re-
sistance, when used) to ground on the armature of the (MB) relays

9o The (T=l) relay does not operate at this time, as its induotive wind=-
ing is short-circuited by the ground on the test leads The (MG) relay
operated, functions as described under "Time measure and alarm™. The
eperation of the (SC) relay epens the circuit through the (SLR) relaye
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The (SLR) relay is slow to release and, if the call has not been abandoned
or the sender seised to collect or retwrn a coin, the (L) relay operates
before the (SLR) relay releases, Circuit battery through the primary
winding of the (L) relay (X wiring), (MSL) relay normal, R lead, through
the associated district, line finder, and subscriber®s line circuits (not
shown) T lead, (MSL) relay normal, to ground through the outer winding of
the 66-A repeating coil. The operation of the (L) relay closes a circuit
from battery through the winding of the (SLR) relay, to ground, thus holde~
ing the (SLR) relay operated.

If the call is abandoned or the sender has been seized to collect or
return & coin, the (L) relay does not operate and the (SLR) relay ree
leases;, causing the sender to function, a®» described for an abandoned call
in paragraphs 43 to 45 or as described in paragraph 61 if seized for the
purpose of collecting or refunding the coino The operation of the (L)
relay also closes a circuit from ground, (T) and (L) relays operated,
(SC=l) relay normal, (SC) relay operated, winding of the (SC-l) relay,
to battery, operating the (SC~l) relays The (SC~l) relay locks to ground
on the (T) relaye The operation of the (SC~l) relay (a) advances the
sender control switch to position 2, and (b) closes a circuit to operw
ate the (BLS) relayo The operation of the (RLS) relay closes a circuit
from ground through the (RC~4) brush and normal terminal 25 ohms wind~
ing of the 66-A repeating coil, 1/2 mf condenser to battery on the lead
"To Tone Circuits"e A tone is thus induced in the 500 ohm winding of
the 66~A repeating coil and transmitted to the calling station as an
indication that the office apparatus is ready for the operation of the
diale

When the sender contrel switch enters position 1-3/4, ground is
connected to the upper outer contact of control cam T through the winde
ing of the (ON) relay, holding the (ON) relay operated until the sender
centrel switch advances from position 6o

SETTING REGI STERS

12,

The operation of itne dial at the calling station alternately re-
leases and re-operates the (L) relay, in synchronism with the impul ses
in each digit dialeds The (SLR) relay is slow to0 release and remains
operated while the entire mamber is being dialedes The first release
of the (L) relay closes a circuit from ground, (T) relay operated, (L)
relay released, (RLS) relay eperated, windings of the (RA) relay, RC=6
brush and N terminal, to battery through two paths in paralleles One of
these paths is traced through the normal (PP) relay winding of the A
magnet through the 44<E resistance and one winding of the (0ONw2) relay
in parallel; to battery, operating the (RA) relay, the A magnet, and



( 49 Pages, Page 8 )
Issue & BT 51005-01
March 19, 192
Replacing all previous
issmeso

(ON=2) relaye The other path is traced through the A magnet normal,
strapped terminals of arc (A-=l), lead A, arc BC«5; normal terminal and
brush, sender control cam F, winding of the (PH) relay, (PP) relay nore
mal to battery, operating the (PH) relays The (RA) relay is slow in
releasing and remains operated until all digits are dialed.

(™
A

° The operation of the (RA) relay closes a circuit from ground on the
(RBLS) relay to operate the (RC) magnete The (PH) relay is fast in oper-
ating, and when operated closes the register stepping magnet circuit
to an additional ground on ites left armature and locks to ground until
the A magnet operates;, to insure stepping of the registery if for any
reason the impulses of the (L) relay are not of sufficient duration to
operate the A magnet, The operation of the (PH) relay also closes a
circuit from ground on its right ammature to battery through the wind-
ing of the (SLR) reley =nd holds this relay operated during the pulsing
periode

14, When the A register magnet operates, after the (L) reiay releases
it opens the circuit through the (PH) relayes The (FH) relay releases
opening the circuit through the A magnetes The (0ON-2) relay and a4 magnet
release and the A register brush assembly is advanced to terminal l. Each
time the (L) relay releases and re-operates, the A register magnet and the
A relay operate and release and the A register brush assembly is advanced
one step. Upon the completion of the series of impulses, corresponding to
the first digit of the office code, the (BA) relay and (ON~=2) relays rew
leases The release of the (BA) relay opens the circuit in which the EC
magnet is energized, releasing the magnet, stepping the EC brush assembdly
to terminal lo The number 1 is not used as a digit of the office code
and therefore two or more impulses are received for the first digit diale
ed and the A register does not stop on terminal 1 except in the case of
& preliminary impulse-as described later in paragraph 47¢

160 The sender is now ready to receive impulses for the second digit of
the office code, The (L) relay again alternately releases and re-—operw—
ates, responding to the impulses from the dial. The (RA), (PH) and (ON-2)
relays, and the B register magnet operate and release, stepping the B re-
gister in a manner similar to that in which the "A"™ reglster was set, ex~
cept, the pulsing circuit from ground through the (L) and (PH) relays oper-
ated is through the winding of the B register magnet and terminal 1 of the
RC~6 arc, instead of the "A" register magnet, and the circuit in which the
(PH) relay operates, passes through terminal 1 of the RC«S arc, lead B,
and strapped terminals of the B~l arc, instead of the normal terminal of
the RC~5 arc and lead Ao The EC magnet is energiszed when the (BA) relay
operates, and when the (BRA) relay releases upon completion of the series
of impulses corresponding to the second digit of the number dialed, the
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BC magnet releases; stepping the RC brush assembly te terminal 2o The
register control switch is now in position to direct the next series of
impulses from the (L) relay to the thousands registero The THy; H, T and
U registers are set in a similar manner to that described for the A and
B registerso On all calls for which the H register is set in positions

6 to 9 inclusives The (IG) relay operates, whereby the 1 counting relay
is connected to the even numbered terminal of the arc TH~6 for incoming
group selections instead of the () counting relay and where the 3 count-
ing reley is connected to the odd numbered terminals of the THw-6 arc in-

stead of the 2 counting relay.

TRANSLATION

160

17,

When the brushes of the RC switch advance to terminal 2 after setting
the "A" register, a circuit is closed to operate the (ST) relay from bat~
tery, winding and break contact of the (ST) relay, terminal 2 and arc
RC=4 brush, to ground at the (BLS) relaye The (ST) relay operated, (a)
locks in position 2 through its make contact, cam 0 to ground on the
(RLS) relay operated, (b) closes a circuit from ground on its armature
through the windings of the ROT«l and ROT=2 magnets to battery, operat-
ing the magnets, thus rotating the power driven translator and (e¢) con~
nects ground from the (ELS) relay operated, the (SSR) relay normal, the
(ST} relay operated, 4=~3 brush and terminal, to one of the B register
brushes and terminal through the cross connections to the translator arc
Tlw=S and T2=Se

When the translator brush assembly advances to the particular terw-
minal to which this ground is connected the circuit is extended through
the (TR) relay operated or normal, %o battery through the windings of
the TS~l and TS-2 relays and to battery through the windings of the
STOP=1 and STOP~2 magnetse The (TR) relay operates if the A register
is set in positions S, 6, 7 or 9 thereby iransmitting the hunting lead
from the arc with terminals numbered 1 to 22 the arc with terminals
mumbered 23 to 44, The TSwl and TS-2 relays and the STOP-l and STOPw-2
magnets opersie in this circuit and lock te ground on the (ST) relays
The operation of the TS=l and TS=2 relays, (a) closes anotler locking
circuit for the (ST) relay, from ground on the armature of the TSl re-
lay, through the lower contacts of sender contirecl cam 0, to battery
through the make contact and winding of the (ST) relay, (b) closes a
circuit from ground on the ammature and make contact of the (TS=l) and
(TS=2) relays operated, sender ram C, to battery through the winding
of the Bw2 magnet, advancing the sender switch to position 2, (o) closes
a circuit from ground on the (TS-l) and (TS-2) relays, sender control
cam B, to battery through the B-l magnet, advancing the sender control
switch te position 3¢
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18,

W9o

Each power drivem franslator consists of ene 203=A or 1203=A se=
lectore It has a capacity of forty-four sets of terminals, each bank
consisting of twenty~two setss The two banks are mounted on the trans-
lagor frame parallel to each other with the terminals in aligonment with
the springs of the brush assemblies of the selectors The selecter is
composed of a rotary magnet a STOP magnet and twe step by step brush
assemblies, which are clamped to a rotary shaft in the magnet end of
which is fastened a metal driving disco. The brushes are single ended
the bridging type and on one assembly are set 180 degrees from the
brushes on the other assembly, so that the brushes of only one assembly
can make contact with the terminals at any one time., 'The driving disc
is actuated by the (ROT), magnet, which operates in a circuit through
the break contact of the STOP magnete The disc is provided with a
notched rim, the notches of which serve to stop and hold the selector
with the brush assemblies centered on the terminals, The armature of
the STOP magnet is provided at its end with a projecting pawly which is
of sufficient size to engege any of the notches in the rim of the disc,
thus providing a positive mechanical stop for the rotary unit when the
STOP magnet is operatede Normally, the armature pawl does not touch
the rim of the disc, at any pointe The circuit is arranged so that the
stop magnet eperates when the hunting disce of either assembly makes con-
tact with the desired terminale, As the hunting brushes Tl~S and T2~3 ars
mounted to make centact brush slightly in advance of the other brushes,
the STOP magnet is eperated;, before the corresponding notch in the rim
of the disco is under the ammature pawl, causing the pawl to rest on th
rim of the disc. between two complete notchese The ROT, magnet, there=
fore remains operated and the disco continues to rotate until the arma-
ture pawl drops into the next notch which is associated with the desired
row of terminals, When the pawl enters the notch, the contact springs
associated with the STOP magnet are opened, thereby opening the circuit
through the winding of the ROTe magneto. The STOP magnet remains operw
ating during the progress of selections

Assume for this class of call, that the translator stops in a posi~
tion in which the TI~CL brush is resting on the contacts of the terminsl
to which the class set leed C is connected. The circuit is them closed
from battery through the B~3 magnet and the (CL) relay in parallel; cam
Cy lead C, terminal and T2-CL brush, (OT) reley normal %o ground at the
(Ts=2) relay operated, advancing the class switch to position 7 or 18
and operating the (CL) relay. The operation of the (CL) relay prevents
the eperation of the relays in the impulse circuit during the advance
of the class switcho The (CL) reley releases when the switch advances
beyond position 6 or 17,

DISTRICT SELECTION

200

With the sender control switch in position 3, and the sender switch
in position 2, the fundamental circuit is closed for brush selectione
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This circuit is frem battery through the district line relay, over lead
(FT)e (S) and (ADV) relays nmormal, sender contrel cam S, upper euter and
lower immer contacts of sender cam N, windings of the (OFL) relay, (BO)
relay normal, windings of the (STP) relay, 1000 ohms resistance, lower
inner and upper outer contacts of sender control cam J, to ground on sender
cam Io The (OFL) relay does not operate at this time, as it is of the
polarised type, unless one of the selectors goes to overflow, at which
time thé battery through its windings is in the reversed direction. The
distriect (L), and (STP) relays operated, cause the selector to move up~
ward and close a circuit in which one of the counting ralays, operatese
For this call; it is assumed that the 2 counting relay is the first te

be operatede The circuit for operating 2 counting relay is from battery
at sender control cam X, winding of the 2 counting relay, 2°' counting re-
lay normal, lead 2, terminal and T-2 DB brush, sender cams V and U, sender
centrel cam N, (IA) relay normal, sender cam (L), (STP) relay operated to
ground on sender cam I, The operation of LE) counting relay closes a cir-
ouit through its windings and the winding of the (2') counting relay in
series from ground through sender cam Je« The (2') counting relay does not
operate at this time, however, as it is short circunited by ground on cam I
under contrel of the (STP) relaye 4s the district selector moves wpward
for brush selection, ground is comnected to the tip side of the fundamental
circuit, each time the A commtator brush makes contact with one of the
metal segments in the "A" commtatoro This ground short circuits the wind-
ing of the (STP) relay, causing it to release. The relesse of the (STP)
relay removes the short circuit from the winding of the 2' counting relaye
The 2' counting relay now operates and the & counting relay holds in the
circuit described aboveos The operation of the 2' counting relay transfers
the pulsing circuit through its make contact, to the 1 counting relay,
ready for ‘the next impul se.

The distriet selector contimes to move upward and each operation and
release of the (STP) relay causes one set of counting relays to be operw
atedo

The number of counting relays to be eperated for a given selection
is determined by connecting the counting relay terminals to the terminals
of the translator arc as specified by the Telephone Company, s¢ that the
desired counting relay will be connected to the terminal on which the
Tl«DB and T2«DB brush of the translator shall be resting. When the (STP)
relay releases afier the operation of (0) counting relay, the short cire
cuit to ground on cam I is removed from the winding of the (FO) and (BO)
relayse The (D) counting relay holds, ané the (FO) and (BO) relays oper-
ate in parallel to ground on cam Jo The operation of the (BO) relay opens
the fundamental circuit, thus stopping the up-drive of the district se-
lector and causing the district switich to advanceo The operation of the
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(FO) relay, closes a circuit in which the sender switch i» advanced to
position 3o This circuit is from ground on the armature of the (PFO)
relay, (IA) relay normal, sender control cam I, sender cam C, to bate
tery through the R-2 magnet. The A cam advances the switch to position
40 As the sender switch advances from position 25 the counting relays
release, since the circuit through their windings is opened at cam I
With the sender switch in positien 4, the 1,000 ochm nen~inductive wind-
ing of the (SC) relay is short circuited from ground en the sender cam
Jy reducing the resistance to ground on lead SC, causing the operation
of the (CH) relay in the districte When district group selection and
trank hunting have been completed, it is necessary that the district
(CH) relay rewcperate, in ofder to advance the distric® switch te the
selection beyond position.

NOTE:~ In order to prolong the life eof the stepping relay contacy, the
direotion of current flow through these centacts is reversed
for each successive selection by means of the cuttings on
sender cams L and Io

&3 With the sender switch im position 4, the fundamental circuit is
again closed; for district group selection, as described for dissrict
brush selection, The circuit for operating the counting relays is from
greund at the lower euter contact of cam I, (STP) relay operated, cam L,
(IA) relay normal, sender control cam N, sender cams U and V, the T2wDG
brush and terminal, and oross connection lead to battery through the
proper counting relaye When sufficient impulses have been received to
satisfy the sender, the (BO) and (FO) relays operate as describded for
brush selectiono The eperation of the (BO) relay opens the fundamental
eircuit, advancing the district te its trunk hunting pesition., Having
selected an idle trunk, the district advances to selection beyondo The
eperation of the (FO) relay closes a circuit from ground on its armature,
(IA) relay normal sender control cam I, sender cem C to battery through
the R magnet; advancing the sender swiich to position 5¢ The i cam ade
vances the switch te position 6, The counting relays release when the
switch advances from position 4.

OFFICE TEST AND SELECTIONS>

240 With the sender switch in position 6, a circuit is closed from bat-
tery, through one winding of the office line relay, over lead PP, S and
(ADV) relays normal, top inner contact ef sender control cam S, 14,500
‘chms resistance, sender cam 0, winding of the (TG)y; (OFL) and (STP) re-
lays, (BO) relay normal, top imner contact of sender cam X, sender con-
trol cam N, compensating resistance, and OFF~T1l drush and arc, compen=
sating resistance, (0~1200 ohms) sender control cam Vy, (ADV~l) relay
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normal over lead FR, to ground in the office circuite The (7G) relay
eperates, operating the (TG-«l) relay. The operation of the (TG=~l) relay
operates the (CI) relay which is held operated through its make contacts,
sender cam Y, sender control cam T to ground., The sender R magnet ener«
giszes from battery, top inner contact of cam B, operated (CI) relay,
sender control cam U to ground advancing the sender switich to position

7« As the switch breaks position 6 the fundamental circuit is opened at
sender cam O releasing the (7G) and (TG-=l) relays. As the swiich breaks
position 6 1/( at sender cam Y, the (CI) relay releases opening the ener-
gising circuit of the sender R magnet, stopping the sender switch in po-
sition Te The switch advances to position 8 from ground on the (IA) rew
laye While the switch is advancing to position 7; a circuit is closed
from battery, sender control cam X, 500 ohms resistance, sender cams M
and N, winding of the (OFL) relay, (BO) relay mormal, windings of the
(STP) relay, 1000 ohms resistance to ground on sender cam Ho The (STP)
relay operates and immediately releases as the switch advances from posi-
tion 7o This cendition socaks the (STP) relaye

In position 8 the fundamental circuit is again closed for office brush
selections This circuit is traced the same as for office test with the
exception that it passes through the upper outer and lower contacts of
sender cam N instead of through the 14,500 ohma resistance and winding of
the (TG) relayo Ground frem the segments of the office &4 commutator interw-
mittently short circuit the (STP) relay alternately releasing and reoperw
ating ite The counting relay circuit is the same as desoribed for Dis-
trict Brush Selection, except that i% is now closed through the lower outer
contacts of cams L and I, upper inner contacts of cam V, terminal and T2-(0B
brushe When sufficient impulses have been received to satisfy the sender,
the (BO) and (FO) relays operates The operation of the (B0O) relay opens
the fundamental cireuit stopping the wp-drive of the office selector and
advancing the office switche The operation of the (F0) relay advances the
sender switch to position 9, the A cam advancing it to position 10¢ The
counting relays release when the switch advances from position 8,

With the sender switch in position 10, the fundamental circuit is
closed and office group selection is made in the same manner as the office
brush selection, except that the circuit to operate the counting relays is
through the upper outer contacts of cams I and L, lower inner contact of
cam U, terminal and T2~0G brush. When sufficient impulses have been re-
ceived to satisfy the sender, the (BO) and (FO) relays operates The operaw=
tion of the (BO) relay opens the fundamental circuit and the operation of
the (FO) relay advances the sender switch to position 11, the A cam ad-
vancing it to position l2. The counting relays release when the swiich ad-
vances from position 10.
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INCOMING TEST AND SELECTIONS

R7e When the sender switch advances through positions 1l and 12, the
(S) relay operates if the TH and H registers have not yet advanced frem
normale CIRCUITs~ Battery, through its winding, (DWO) relay normal,
sender cam F, cam I, terminal J and RC-4 brush, to ground on the make
contact of the (RLS) relayo The operation of the (S) relay opens the
fundamental circuit, thus preventing the operation of the (TG) relay
for incoming test.

280 When the thousands and hundreds digits have beem dialed, the RC
switch advances to terminal 4, releasing the (S) relayo The release
of the (8) relay closes a circuit from battery through one winding eof
the incoming (L) relay, over lead FT, and through the windings of the
(PG) relay as described for office tests except that it is closed
through the lower contacts of sender cam X and compensating resistance
brush (T=l)s (Beyond Office)s The (TG) relay eperates operating the
(TG=1) relayo The (TG-l) relay operated, operates the (CI) relayo The
operation of the (CI) relay closes a circuit through the upper imner
contact of sender cam B; (CI) relay eperated, sender control cam U to
ground, advancing the sender switch to position 13, the A cam advance
ing the switch to position 1l4o As the switch advances from positioen 12,
the (T) and (TGwl) relays release, As the switch breuks position 12 1/4

the {CI) relay releases.

29 With the sender switch in position 14, the fundamental circuit is
elosed for incoming brush selectiono. The circuit is frem battery through
the winding of the line relay in the incoming circuit, over lead J7T, S
and (ADV) relays normal, inmer contacts of cam S, class cam 0, sender cam
N, winding of the (OFL) relay, (BO) relay normal, windings of the (STP)
relay, sender cam X, Tel brush and terminal compensating resistance, lower
contacts of sender contrel cam V, (ADV~l) relay normal, over lead (FR) te
ground in the incoming circuite Incoming and office brush selections are
similar except that in the former the circuit for eoperating the counting
relays is closed through the upper contacts of cam U, terminal and TH-J
brushe

300 When sufficient impulses have been received to satisfy the sender,
the (BO) and (FO) relays operate. The eperation of the (BO) relay opens
the fundamental circuit and the operation of the (FO) relay sdvances the
sender switch to position 16 releasing the counting relayso The sender
switch is advanced to position 16 in a circuit from dattery through the
R=-2 magnet to ground through cam C and break contact of the (IA) relays
While the switch is advancing through position 15, the (STP) relay oper-
ates as similarly described with the switch advanced in position 7.
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With the sender switch in position 16, the fundamental circuit is
closed, and incoming group selection is made in the same manner as de-
scribed for incoming brush selection except that the counting relay cir-
cuit is closed through the lower outer centact of cam U, TH-~6 brush and
terminal and the (IG) relay normale When sufficient impulses have been
received to satisfy the sender, the (BO) relay and (FO) relays operate.
The operation of the (BO) relay opens the fundamentel circuit and the
operation of the (FO) relay advances the sender switch to position 17
releasing the counting relayso The A cam advances the switch to posi-
tion 18.

As the sender switch advances through position 17 to position 18,
a circuit is closed from battery through the sender control R magnet,
cam B, sender cam D, to ground at class cam F, advancing the sender
control cam switch to position 4. As the sender control switch enters
position 4, ground on the wpper inner contact of the sender control
cam T maintaing a short circuit on the outer winding of the (SC) relay
following the removal of ground through the lower imnmer contact of
sender cam J, which occurs when the sender switch advances from posi-
tion 18.

FINAL SELECTIONS

33e

With the sender switch in position 18, the fundamental circuit is
closed, for final brush selection from battery through one winding of
the final (L) relay, over lead FT, S and (ADV) relays nermal, top outer
contact of sender control cam S, sender cam N, windings of the (OFL) re-
lay, (BO) relay normal, windings of the (STP) relay, top euter contact
of sender cam X, sender control cam M, COMP. RES. Tw~l brush and terminal,
(beyond office), compensating resistance, control cem V; (ADV~l) relay
normal, lead FR to ground in the incoming circuite Final brush selece
tion is made in the same manner as incoming brush selection, except that
the operating circuit for the counting relays is through the upper outer
contacts of sender cams L and I, (STP) relay operated, (IA) relay normal,
sender control cam N, sender cam S, H«6 terminal and brush; over one of
the counting relay cross comnection leads; winding of the counting relay
to battery at sender control of cam Xo When sufficient impulses have
been received to satisfy the sender, the (BO) and (FO) relays operateo
The operation of the (BO) relay opens the fundamental circuit and the
operation of the (FO) relay advances the sender switch to position 1 re-
leasing the counting relays. As the switch enters position 1 on the
second revolution, a circuit is closed from battery through the winding
of the sender switch R magnet, cam C, (TS=2 and TS=l) relays eperated,
to ground advancing the sender switch to position 2
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As the sender switch advances through position 1 to position 2, the
(s) relay operates if the T register has not yet sdvanced from normal,
from battery, winding, (DWO) relay normal, sender cam F, control cam P,
terminal 4 and RC-4 brush, to ground at the operated (RLS) relay. The
operation of the (S) relay opens the fundamental circuit, thus prevente
ing the operation of the (STP) relay for final tens selection, until the
tens digit has been dialeds The RC switch then advances to terminal 5,
releasing the (S) relaye The release of the (S) relay closes the funda=
mental circuit for final tens selectiono Final tens selection is made
in 2 similar manner as final brush selection, except that the counting
relays operate through sender cam S and the T~3 terminal and brush. When
safficient impulses have been received to satisfy the sender, the (BO)
and (FO) relays operate, opening the fundamental circuit and advancing
the sender switch to position 3, The A cam advances the switch to posiw
tion 4o, The counting relays release as the switch advances from position
2

As the sender switch advances through position 3 o position 4, the
(S) relay operates if the U register has not been advanced from normalo.
CIRCUIT: (DWO) relay normal, sender cam F, lower contacts of centrol
cam K, terminal 5 and RC-4 brush, to ground at the operated (RLS) relaye
The operation of the (S) relay opens the fundamental circuit, preventing
the operation of the (STP) relay for final units selection until the
units digit has been dialed. The (RC) switch is thenm advanced to terminal
6y closing a circuit from battery through the primary winding of the (ON=2)
relay and a 58 ohm resistance in parallel winding and break contact of the
RC magnet, RC+2 brush and strapped terminals 2 to 8 inclusive, class cam
Hy; strapped terminals and brushes of the U-2; H-2 and TH«2 arca, terminal
and TI=SD brush (RA) relay normal, (RLS) relay operated to grounds The
RC magnet alternately operates and releases in this circuit, thereby
stepping the BC brush assembly to terminal 9, The (S} relay releases
when the RC switch advances frem terminal 5, closing the fundamental cire
cuit fer final units selections Final units selection is made in the
same manner as final brush selection, except that the circuit for operat~
ing the counting relays passes through the lower inner contact of cam S,
(DWO) relay normaly; U=3 terminal and brushe When sufficient impulses
have been received to satisfy the sender, the (BO) and (FO) relays Oper-
ate, opening the fundamental circuit and sdvancing the sender switch to
position 5¢ The counting relays release when the switch advances from
position 4o The A cam advances the switch to position 6o

INCOMING ADVANCE AND TALKING SELECTION

36

With the sender switch in positien 6, & circuit is closed from bat~
tery through the incoming line relay, over the ring of the fundamental
eireuit, the (ADV~l) relay normel, contrel cam V, compensating resistance,
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COMPo RESo T~1 (beyond office) terminal and brush, control cam M, sender
cam X, windings of the (STP) relay, (BO) relay normal, winding of the
(OFL) relay, sender cam N, control cam S, (ADV) and (S) relays normal,
lead FT %0 ground in the incoming circuits The current flow in this
circuit is in the proper direction to operate both the (ST) and (OFL)
relayso The (OFL) relay operated, locks through its 6400 ohms winding,
cam K; to ground on its make contacto The operation of the (OFL) relay
also closes a eircuit from ground on its make contact, to battery through
the winding of the (IA) relay. The (IA) relay operated, operates the
gero counting relaye CIRCUIT:;= Ground, sender cam I, (STP) relay oper—
ated, sender cam L, (IA) relay operated, O lead, to battery at control
cam X, through the winding of the (0} relayes The closing of the funda~
mental circuit to operate the (STP) and (OFL) relays, advances the inw
coming sequence switch, thereby opening the fundamental circuit and when
the (STP) relay releases, the (BO) and (FO) relays operate in parallel,
The eperation of the (FO) relay operates the (ADV) and (ADVel) relayse.
CIRCUIT:= Ground on the armature of the (F0) relay, (IA) relay operated,
sender control cam 4y M-4 brush and strapped terminals 17 and 22; o
battery through the windings of the (ADV) and (ADV<l) relays, which are
held operated to ground at sender control cam T, The eperation of the
(ADV=1) relay opens the FR lead, energizes the sender control R magnet
advancing the sender centrol switch to position 6 and energises the
sender R magnet advancing the sender switch to positien 7 releasing the
(OFL) relay in turn releasing the (IA) relaye

37e The (STP) relay operates in position 7 and the sender switch advances
to position 8 from ground at the (IA) relay normal and cam Co The Opera=
tion of the (ADV) relay, disconnects ground from the SC lead, releasing
the district line relay advancing the district, thus opening the dialing
leads to the sender and releasing the sender (L) relay. The release of
the sender (L) relay relesses the (SLR) and (RLS) relays, closing a cire
cuit frem battery through the imner winding of the district (L) relay,
lead FT, (S) relay normal, (ADV) relay operated; cams M and N, windings
of the (OFL) relay; (BO) relay mormal, windings of the (STP) relay, 1000
ohme resistance, sender contrel cam J, terminal 9 of RCel brush to ground
on the (SLR) relay normalo The (STP) relay operates operating the zero
counting relay from batiery, sender conirol cam X, winding of the (0)
counting relay, lead 0, terminal and T-l TAIK. SEL. brush (OV) relay nore
mal, sender contreol cam N, (IA) relay normal, sender cam L, (STP) relay
operated, to ground on cam Is As the district advances to its talking
position; it connects ground to the tip side of the fundamental circuit,
thereby short circuiting and releasing the (STP) relay in the senders
The (STP) relay alternately releases and re-operates until the (0), (BO)
and (FO) relays are operateds The operation of the (BO) relay opens the
fundamental circuit, releasing the district (L) relay, thus stopping the
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district switch in the proper talking position for this class of calle
The operation of the (FO) relay closes & circuit from ground om its
armature, (IA) relay, normal contrel cem I, to battery through the
sender control R magnet, advancing the semder control switch %o posi-
tion 60 The release of the district (L) relay disconnects ground frem
the test lead. With the control switch in position 6, the sender switch
is advanced to normal from battery through the R magnet cam (C te ground
at control cam U,

RESETTING REGISTERS

3%

When the sender contrel switch enters position § after the setting
of the translater as described im peragraph 16, a circuit is closed from
ground on the armature of the (CL) relay normal, class cams N; sender
control cams G and H; A=l brush and terminal 9, contact and winding of
the A magnet, to battery through a 44-E resistance and secondary winding
of the (ON~2) relay in parallele The A magnet and (ON-2) relay operate
and the A register is astepped %0 mormal, A circuit is closed from ground
on control cam N, through the B magnet, stepping the B register to nor-
mal, in the same manner.

When the sender control switch enters position 4 for incoming group
selection as described in paragreph X, a circuit is closed from ground
on the amature of the (CL) relay, class cam N, contrel cam E and sender
cem D, control cams G and Hy A=l and B~1 brushes and normal terminals,
outer contacts of sender control cam E, TH~l brush and strapped terminals,
through the contact and winding of the TH magnet, to battery through the
secondary winding of the (ON-l) relay and 44-~E resistance in parallele
The TH magnet and (ON-l) reley operate, stepping the TH register te nor-
mal terminale This circuit is extended through the H magnet, steppimg
the H register to normeal terminale As the sender centrol switch enters
pesition 5 for inceming advance as described in paragraph 36, the T and
U registers, (SH, ST, and SU registers, when used) are returned to nore
mal in like manners,

BRETURN TO NORMAL

400

When ground is rexcied from the test lead by the release of the dis~
trict (L) relay, as described in paragraph 37, the (T-l) relay operates
in the circuit described in paragraph 8s The Tl relay operated, (a}
locks through both windings in series to greund en its armature, (b) re-
leases the (T) relay, and (c) connects ground to the test lead through
its 80 ohm winding, (and 18~AC "C" resistance in parallel when resist-
ance is used), causing the test terminal of the sender selector to test
busye The release of the (T) relay closes a circuit from ground en ite
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amature; terminal 9 and RC=2 brush, break contact and winding of the RC
megnet, to battery through the 44~E resistance and winding of the (ON=2)
relay in parallel, stepping the RC switch to terminal 10,

With all the registers normal, a circuit is closed from battery through
the 44~E resistance and winding of the (ON-2) relay in parallel, break conw-
tact and winding of the RC magnets, RC-2 brush and #10 terminal, normal
terminals and brushes of the SH-l, U-l and T-l registers, outer contacts
of sender control cam ¥, normal terminals and brushes of the H~l and TH-1
registers, outer contacts of sender control cam E, normal terminals and
brushes of the B~l and i-l registers contrcl cems H and G, sender cam D,
sender control cam R, class cam N, normal (CL) relay to ground stepping
the RC register to normal terminal releasing the (ON~2) relay. With the
RC brush on normal terminal, a circuit is closed from battery through the
winding of the sender contrel R magnet, cam B, normal terminal and brush
of the RC~1 arc, to ground on the amature of the (SLR) reley, advancing
the sender contrel switch to position 6¢

The sender R magnet energizes from battery, winding, lower inner con-
tact of cam C, sender control cam U to ground advancing the sender switch
to normele The advance of the sender switch to position 1, closes a cire
cuit from battery through the sender control R magnet; control cam C, im
pulser cam Y, cam {, normal terminal and AC~l brush, to ground on the (SLR)
relay normal; advancing the sender control switch to its next normal posi-
tions Vhen the sender control switch advances from position 6 to normal,
the (ON) relay releases if all the switches and registers are in their
normal positionss The release of the (ON) relay releases the (SB) relayo
The release of the (SB) relay releasges the (T—l) relay thus removing the
busy condition (ground) from the test leade The class switch does not
advance to normal; but remains in whatever position it was seto

ABANDONED CALLS

430

If the receiver is replaced on the switchhook before district selec-
tion and trunk hunting are completed, the sender (L) relay fails to oper-
ate or release if already operated, causing the release of the (SLR) re-
layo The release of the (SLR) relay, (a) prevents the operation of or
releases the (BLS) relay, (b) operates the (DWO) relay (SLR) relay nor-
mal, (SC) relay operated, (ELS) and (L) relays normal to ground on the
armature of the (T) relay operated, and (c) closes a circuit from ground
on the (SLR) relay normal, RC~l brush and strapped terminals 1 to 8 in-
clusive, break contact and winding of the RC magnet %0 battery through
the 44-E resistance and primary winding of the (ON-2) relay in parallel,;
stepping the RC switch to terminal S The (DWO) relay operated, (a)
locks te ground at the (T) relsy operated; (b) connects ground on its
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armature and through its make contact to lead SC, short circuiting the
500 ohm winding of the (SC) relay, releasing the sender (SC)} relay and
the district (D) relaye The district them returns to normal, discon-
necting ground from the TEST lead releasing the (T) relaye. The release
of the (T) relay, (a) releases the (DWO) and (SCwl) relays, (b) closes
a circuit fram battery through the primary winding of the (ON-2) relay
and 44~E resistance in mmltiple; winding and back contact of the RC magw
net, RC~2 brush and terminal 9, to ground on the (T) relay normal; ad-
vancing the RC switch to terminal 10, The sender control R magnet ener-
gises from battery, winding, bottom imner contact of cam C, normal (T)
relay to ground, advancing the switch to position 5, When the sender
control switch enters position 5; and until it advances again from norw
mal, the circuit is closed from ground through control cam H, advancing
all off-normal registers and the RC switch to normal as described in
paragraph 4l With the RC switch normal, the sender control switch ade
vances to position 65 from battery through the E magnet;, bottom inner
contact of cam Cy normal terminal and BC=-l brush, to ground at the (SLR)
relay normale With the sender control switch in position 6, return te
normal is made as in paragraph 42,

44, If the call is abandoned without dialing after the (L) and {(RLS) re~
lays are operated, the release of the (L) relay closes a circuit through
the winding of the A register magnet as described in paragraph 16 before
the (RLS) relay releases, The release of the (RLS) relay opens the cir-
cuit through the winding of the A register magnet, stepping the A register
to terminal 1, The (PP) relay operates as described in paragraph 117 but
a® the (RLS) relay has released, the (PP) relay also releases thus clos-
ing a circuit in which the A register is returned to normal as described
in paragraph 39,

450 When a call is abandoned and its associated district selector has ad~
vanced for selection beyond position, the (DWO) relsy operates as de-
scribed in paragraph 43 but all selections up to and including talking
selection must be made before the sender and district can return to ner-
male Office test and selections are completed as described under this
heading in paragraphs 24 to 26 inclusiveo The operation of the (DWO)
relay cennects the (0) counting relay to cam V for incoming brush and
incoming group selection and to cam T for final brush and tens selection,
the counting relay circuits otherwise being as described in paragraphs
27 to 35 inclusiveo The counting relay circuit is open for final units
selection, allowing the final selector to go to tell-tale, Incoming ad-
vance, talking selection, re-setting registers and return %o normal com-
Pleted as described in paragraphs 36 to 42 inclusive.
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TIME MEASURE AND ALARM (X AND J WIRING)

460 During the progress of the call, the time measure and alarm circuit
functions to indicate a permanent signal. Partial dialing or stuck
sender conditione When the (MS) relay operates as described in paras
graph 12 it locks through its make contact to the same grounds Vhen the
interrupter contacts are closed, the STP magnet is energised from bat~
tery, winding, make contact of the interrupter, normal terminal and M-
brush, (MS) relay operated, (T™A) and (MSL) relays normal to grounde
When the interrupter opens the circuit the STP magnet releases, stepping
the time measure and alarm switch to terminal ls ‘hen the interrupter
contacts again close, the STP magnet is energized, through terminal 1
and M~5 brush and when the circuit is opened, the STP magnet releases,
stepping the switch to terminal 2, The switch is then stepped to
terminal 3 by the closing and opening of the interrupter contacts. If
the register control awitch has not been advanced from normal, the time
measure switch cannot step from terminal 3o A circuit is closed from
battery through the sender monitor lamp (green), terminal 3 and M-6 brush,
(MS) relay operated, (TMS) and (MSL) relays normal, to ground, lighting
the lamp to indicate a permanent signal conditione Ground at the arma-
ture of the normal (MSL) relay is connected through the (TMA) and the
(MSL) relays normal, the M-6 brush and terminal 3 to the "Miscellaneous
Auxiliary Signal Circuit™,

47, If the RC switch has stepped off normal, the (TMA) relay operates
from battery through its winding; M«3 brush and strapped terminals ¥
to © inclusive strapped terminals 1 to 8 inclusive and RC=3 brush, the
(SSR) relay normal, to ground on the armature of the operated (RLS) re-
layo The operation of the (MMA) relay closes a circuit from battery
through the winding and break contact of the STP magnet, (TMA) relay
operated, to ground as described for eperating the (TMA) relayo, The
time measure switch is thereby stepped te terminal 6, independenily of
the interrupter releasing the {TMA) relayo

48, + A circuit is again closed through the interrupter; strapped terminals
6 to 8 inclusive and M~b brush, stepping the switch to terminal 9, If
at this time the BRC switch has not advanced to terminal 9, the time
measure switch cannot leave terminal 9 and the green sender lamp flashes
in unison with the contacts of the interrupter; terminal 9 and M-5 brush,
to indicate an unfinished dizling condition. Ground is connected to tere
minal 9 and M-6 brush and the lead S to the miscellaneous "Auxiliary Sig-
nal Circuit"; as described for terminal 3o

49, If the RC switch has been stepped to terminal 9, the (TMA) relay operw
ates through the l~3 brush and strapped terminals 6 to 1l inclusive, terw
minal 9 and RC~3 brush, (SSR) relay mormal, (RLS) relay operated to groundo
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The operation of the (TMA) relay closes a circuit through the STP magnet,
stepping the time measure switch to terminal 12, independently of the ine
terruptero The lamp stops flashing when the switch steps from terminal 9
The (SKS) relay not being operated for a direct mechanical call, the (TMA)
relay does not release as the switch steps from terminal 11, but holds in
a circult from battery through its winding, M=-3 brush and strapped ter-
minal 12 to 16 inclusive, to ground through the (SKS) and (MSL) relays
normale With the (TMA) relay operated, the STP magnet operates and re-
leases, stepping the time measure switch to terminal -17.

506 The (TMA) relay releases as the switch steps from terminal 16 The
STP magnet circuit is closed through the interrupter, strapped terminals
17 to 19 inclusive and M-5 brush, stepping the switch te terminal 20, If
the sender has not returned to normal when the switch steps to terminal
20, ground is connected through terminal 20 and the M~6 brush to the lead
"To Miscellaneous Auxiliary Signal Circuit" as described for terminal 3,
and the green sender lamp flashes in a circuit through the break contact
of the (SKS) relay interrupter, terminal 20 and M«~5 brush, to indicate a
stuck sendere. \Vhen the sender returns to normal, the release of the (ON)
relay releazes the (MS) relay. The release of the (MS) relay at this or
any other time, closes a circuit from battery through _tho (T™A) relay,
strapped terminals and M=l brush, to ground through the (MS) relay nommale
The (TMA) relay operated, closes the STP magnet circuit to the same ground,
stepping the switch to normale

REGULAR MECHANICAL CALLS USING OFFICE SELECTOR =« COIN (Y WIRING)

5l The registers are set and translation and selection are made as de-
scribed for a non-coin call, except that the dialing circuit as traced
in paragraph 13 is from the T lead, (MSL), (C=l), (CT=7) and (CTw2) re-
lays normal, winding of the repeating coil to ground and from the R lead,
(MSL)y (C=l)y (CT~7) and (CT~2) relays nommal, winding of the L relay to
batteryso

OPERATION OF TIME MEASURE CIRCUIT

S52e When the MS relay operates as described in paragraph 8, it locks %o
the operating ground. When the interrupter contacts close, the STP mag-
net is energized through its winding, make contact of the interrupter,
normal terminal and (M-5) brush, the TMA relay normal, the MS relay oper-
ated, to ground at the (C) and (MSL=1l) relays normale When the inter-
rapter opens this circuit, the STP magnet relemses, stepping the time
measure switch to terminal lo The switch is stepped to terminal J under
control of the interruptero If the RC switch has not been stepped off-
normal when the time measure switch steps to terminal 3, a circuit is



( 49 Pages, rage &3 )
Issue 3 BT 5100501
March 19, 1920
Replacing all previous
issuese

closed from battery through the sender lamp, the (0T-l) and (0~2) relays
normel, terminal 3 and (M~5) brush, TMA relay normal, MS relay operated
to ground at the C and (MSL~l) relays normel, to indicate 2 permanent
signal conditione Ground is connected through the (M~6) brush and termie-
nal 3, the TMA and (MSl=l) relays normal, "To the Miscellaneows Auxiliary
Signal Circuit"e If the RC switch has stepped offe-mormaly the (0T-6) re-
lay is operated and the (TMA) relay cperates through strapped terminals

N to 4 and (M=3) brush and (CT-6) relay front contact and the switch steps
to terminal 6 independently of the interrupter. The TiA relay releases,
when the switch advances from position 4.

When the sender monitor positions are located at the MoS. "A" switche
board the circuit is arranged to operate the (SBE) relay on permanent sige-
nal calls and route these calls as described in paragraphs 119 to 122,

B3a The STP magnet circuit is closed through the interrupter, strapped
terminals 5 to 7 inclusive and (M=5) brush to ground as for terminal 1,
stepping the switch to terminal 8, If at this time the RC switch has
not advanced to pesition 9, the time measure switch cannot advance from
position 8 and the sender lamp flashes to indicate an unfinished dialing
condition from battery, through the lamp, (CT=l) and {C=2) relays normal,
interrupter contacts, terminal 8 and (M-5) brush, TMA relay normal, MS
relay operated; to ground at the C and (MSL~l) relays normal, The (TMA)
relay operates with the RC switch on terminal 9, from battery through its
winding, (M=3) brush and strapped terminal 5 %o 8 inclusive, terminal 9
and (RC=3) brush, to ground at the opsrated RLS relay. The operation of
the TMA relay closed a circuit through its make contact, from battery
through the STP.magnet to the same ground on the armature of the RLS re-
lay, stepping the time measure switch to terminal 9o The TMA relay is
held operated as the time measure switch steps from terminal & from bat—
tery, through its winding; (M~3) brush and strapped terminale 9 to 12
inclusive; the SKS and C relays normaly to ground at the (MSL-1) relay,
thereby stepping the time measure switch to position 13, releasing the
T™MA relay. :

b4o The (CT), (CT=l) and (CT=-2) relays cgerate from ground on terminal
13, at arc M-6, normal (C=3), 'SKS and CN relays dividing beyond this
point into two paths, one through the break contacts of the (CT-7) re-
lay, winding of the (CT=2) relay to battery, and the other through the
break contact of the (CTw3) relay, winding of the (CT) relay to batteryo
The (CT-1l) relay operated operates the TMA relay from battery, (M<3)
brush and terminal 13, operated (CTw=l) relay, normal (MSL=l) relay to
grounds The THA relay, operated, energizes the LTP magnet, stepping
the time measure switch to terminal 14 releasing the TMA relaye
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PRELTMIN ARY COIN TEST

55 The time measure switch steps from terminal 14 to 17 under control
of the Interrupter in a circuit through strapped terminals 14 to 16 in-
clusive and (M~5) brushe The operation of the (CT-2) relay operates
reley (C%¥0) and operates the CB relay from battery, winding (CB)relay,
contacts of relay (CT-2) and terminal 14 and brush of arec (M-6), to
ground, and the (CB) relay is held operated as the time measure switch
steps from terminal 14 from battery, operated (CT-2) relay, operated

(CB) relay, normal (C=3) relay, strapped terminals 14 to 17 and brush
of {(M-2) arc, eperated ON relay to ground, disconnects the dialing cir-
cuit from the L relay and the 66~iA repeating coil, closes a circuit from
battery through the winding of the (L) relay to the 1000 ohm ground on
the contact of the (CTw2) relay operated thereby holding the L relay oper=
ateds should the subscriber hang up at this time relay (CW0) will re-
lease and the 52,5 ohm resistance to 48 volt battery will shunt relay (L),
releasing it; thereby causing the sender to be releasedo The CB relay
operated, closes a circuit from 48 volt battery through the 18-BA re-
sistance;, (CB) relay operated, 1000 ohm winding of the (CT=9) relay,
(CT=3) relay normal, (CT=2) relay operated, (CT-7), (C-l) and (MSL) re-
lays normal, over the lead T to the subscriber’'s line and from 110 volts
coin battery, operated CB relay, 18~BA resistance, 950 ohm winding of

the (CT-9) relay, (CT=3) relay normal, (CT=2) relay operated, (CT~7),
(C~1) and lSL relays normal, over lead R to the smbscriber’s line. The
(CT-9 ) relay operates if the coin has been deposited but does not oper-
ate on a 10,000 ohm leake

560 The (CT™~9) relay locks through its 950 ohm winding and strapped ter—
minals 14 to 17 inclusive and the (M-2) brush to ground. The operation
of the (CT-9) relay operates the (CT~3) relay, which opens the circuit
from 48 volt battery through the 1000 ehm winding of the (CT-9) relay,
closes a circuit from 110 velt battery, CB relay opersted to the 1500
ohm winding of the (CT-4) relay, closes & circuit from ground, terminals
14 to 17 of are {(M-2) to the break contact and 350 ohm winding of the
(CT~4) relaye. The operation of the (CT=3) relay also opens the circuit
through the winding of the (CT) relay tut (CT) « (CTwl) relay combina~
tion is slow to release and does mot release until the (CT~4) and (SGA)
relays have had time to operate, The (CT-4) relay operates if there is
solid ground on the line, thereby operating and locking the (SGA) relay
which closes a circuit through the winding ef the (CT-l) relsy preventw
ing its relesse; The (CTw4) relay does mot operate, however; if the
resistance te ground on the subscriber's lime is that of the coin celw-
lect magnet, thus permitting the (CT) and (CT=l) relays to releaseo

5% If the time measure switch enters position 17 before the (CT~l) re-
lay releases, due either te the failure of the (CT™9) relay te eperate
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or to the operation of the (CT-4) and (SGA) relays, the red coin lemp
flashes in a circuit through the (CTwl) relay eperated (C-2) relay nore
mal, contacts of the interrupter, terminal 17 and (M-5) brushs Under
these conditions, the S relay ocperates when the sender switch enters po-
sition 3 for final tens selection., The operation of the S relay opens
the fundamental ecircuit, preventing final umits selection and the sender
is released by the sender wmonitor opsrator as described in paragraph 120
With the time measure switch in position 17 and the TMA relay normal,
ground is connected from the (M-6) dbrush and terminal 17, to the "Miscel-
laneous Auxiliary Signal Circuit”,

The release of the (CT=1) relay, if the coinm has been deposited,
closes a circuit from the THMA relay, (1~3) brush and strapped terminals
14 to 17 to ground at the (MSL=l) relay normal. The eperation of the
TMA relay emergizes the STP magust, stepping the time measure switch %o
terminal 18, releasing the ™A, (CT=2), (CT~3) and (CT«9) relayse The
time measure switch is stepped from terminal 18 to terminal 21 by the
operation of the STP magnet in a circuit through the contacts of the in-
terrupter, strapped terminals 18 te 20 of the (Ms5) brush, TMA relay nore
maly, MS relsy operated, to ground threugh the C and (MSl~l) relays nore
male

If the sender has not returned to normal when the switch steps to
terminal 21, ground is comnected through terminal 21 and (M=5) brush to
the "Miscellaneous Auxiliary Signal Circuit“s The sender lamp flashes
in a circuit through the contacts of the interrupter, terminal 21 and
(M=5) brush, indicating a stuck sender. Whem the sender returns to ner-
mal, the release of the 5B relay releases the NS relay, The release of
the MS reley at this, or at any other time; closes a circuit frem bat-
tery through the winding of the TMA relay, strapped terminals, and (M~l)
brush te ground at the S relay. The TMA relay operated, energizes the
STP magnet, stepping the switch ie normal, releasing the TMA relaye

On calls originating at coin stations for which mo charge is made;
(free routes), the Ci relay operates at the completion of translation
from battery, secondary winding, lesd 1 or 2; terminal and (T=1) -~ SKO
brush, control cam E, to ground at cam Uo The CN relay, operated, locks
through its continnity contacise The time measure and alam switch will
function as described in the preceding paragraphs, until it steps to ter=
minal 13 for a preliminary coin teste The (CT), (CT=1) and (CT2} re=
lays do not operate, but the TVA relay operates from battery, winding
(M=3) brush and terminal 13, CN relay operated SKS and (C-3) relays norw
mal, terminal 13 and (M=6) brush. The operation of the TiIA relay ener-
gises the STP magnet, stepping the switch to terminal 14 The TMA relay
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is held operated through the (M=3) brush and strapped terminals 1é %o
17 inclusive to ground on the armature of the (MSI~l) relay, stepping
the switch t0 terminal 18, releasing the TMA relay, From this point
the operation is as described in paragraphs 58 and 59,

COIN COLLECT AND RETURN

6l. Vhen the receiver is replaced on the switchhook at the calling sta~
tion, the district selector selects an idle sender for the purpose of
collecting or returning the coin. The T, ON;, SB, MS, SC and (SCw=l) re-
lays operate as described in paragreph 12, If the charge relay in the
district is operated, ground is connected over lead FR, (ADV~l) relay
normal, sender control cam V, to battery through the winding of the CC
relay, operating the CC relays Ths operation of the CC relay operaies
the IWO relayes The DWO relay, operated; locke to grounds The (C~3)
relay then operates and is held operated through its centinuity con-
tactss The (C) relay operates from the normal terminal and (M-l) brush,
to ground en the armature of the DWO relay, and locks through iis
secondary winding and continuity centacts to greund at the DWO relaye
The T™MA relay then operates through (M=4) Drush, to ground at the nor-
mal (MSL~l) relaye The operation of the TMA relay closes a circuit
through the winding of the STP magnet stepping the switch to terminal
lo The ™A relay is held operated through strapped terminals 1 te §;
("B" wiring used) stepping the switch to terminal 10, releasing the
THA relaye

620 The (C=l) relay operates from terminals 10 to 12 inclusive and
(M<4) brasho The operation of the (C~l) relay operates the (B and C2
relayse The operation of the CB relay closes a circuit from positive
coin battery, CB relay coperated, winding of the (CT~5) relay, CC and
(C=1) relays operated, to the tip and ring of the lineo, The (CTwE)
relsy operates if there is & cein in the coin boxy operating the {CTwb]
reley which is held operated through its make comtact (C«3) relay oper-
ated; to ground at the operated DWO relaye - The operation ef the (CTw6]
relay opens the circuit which gives an alam during final coin test as
described in paragraph 67.

63. The operation of the (C-2) relay closes a circuit from battery,
winding of the STP magnet, the (C«2) reley operated; contacta of the
interrupter, (C-2) relay operated, strapped terminals and brush of arc
(M«2), ON relay operated to ground. As the interrupter makes and breaks
contact, the switch atepe to terminal 18s When switch () steps from
terminal 11 relay (CB) releases opening the positive coim collect bate
tery, but relay {Cel) does not relesse until the switch steps from posi-
tion 120 The (Cwl) relay is held eperated threugh terminal 12 for the
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purpose of holding a circuit to grouna through the 2 mfe condenser and
2200 ohms resistance until the coin magnet in the coin box has had time
to discharge thus protecting the mmltiple banke

If the coin is to be returned the charge relay in the district se-
lector circuit does not connect ground to the FR lead and the CC relay
does not operate but the time measure and sender circuits function as
described in the preceding paragraph, except that negative coin bat~
tery is connected to the tip and ring of the line through the CB relay
operated, CC relay normal, (C~l} relay operated and the (MSL=l) relsy
normale The (DWO) relay operates from battery through winding (SLR)
relay normal (SC) relay operated (RLS) and (L) relays normal to ground
on front contact of (T) relays The switch steps to terminal 13 as de-~
scrived in the preceding paragrapho

FPINAL COIN TEST

650

660

670

680

The (CT~7) relay operates from the terminal 12 and brush of arc
(M=6), to ground. The operation of the (CT-7) relay connects the (CT-8)
relay to the tip and ring sides of the linec¢ If the coin has not been
collected or returned by this time, or if either side of the line ias
grounded in some other way, the differentially wound relay (CT-8) oper-
ates; operating the (CT-l) relayo 7The (CT-1l) relay operated, operates
the TMA relay, through the (M~3) brush and terminal 13,

The time measure switch steps from terminal 13 to terminal l4. The
TMA relay operates;, (or holds if already operated), through strapped
terminals 14 to 16 inclusive and (M-4) brush, to ground on the amature
of the (MSL-l) relay, stepping the switch to terminal 17; releasing the
TMA relay. If eperated, the (CTwl) relay prevents the advance of the
switch from terminal 17 If the coin has not been collected by the
time terminal 17 is reached and with the CC relay operated, a circuit
is closed from battery, through the red coin lamp. (CT-l) relay oper-
ated, contacts of the interrupter, terminal 17 and (M-4) brush U relay
operated, to ground at the (MSL-l) relays The lamp flashes in this cir-
cuit indicating that the coin has not been collected;, or that there is
some other ground on the line,

If the coin should have been returned, and there is a ground on the
line the CC relay being nmormal, the red coin lamp lights permanently in
a circuit through the (CT-l) relay operated, CC relay normal, terminal
17 and (M-4) brush to ground at the (MSi~l) relays

If when coin collect batiery was connected to the line paragraph
62, the (CT-5) and (CT=6) relays did mot operate, the (CT-8) relay does
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not eperate as in paragraph 650 The relay, (CT-1) operates from battery,
winding, CC relay operated, (CT=6) relay normal; C relay operated to
ground through terminal 13 and (M-6) brush and held operated over termie
nals 14 to 17 and arc (M-2)e In any case the operatiom of the (CT-l)
relay prevents the switch from stepping beyond terminal 17, the red lamp
flashing or lighting as above described,

RETURN TO NOEMAL

690

700

In case the coin has been properly collected or returned, the line
i3 clear, the (CT«l) relay is not operated and switch (M) is advanced
from terminal 13 to 14 over lead 13 arc (M-4) CT-7 relay operated and
(B) interrupter contacts The TMA relay operates and holds through ter-
minals 14 to 17 and brush of arc (M-3), to ground on the armature of the
(MSL~1) relay stepping the switch to terminal 18 releasing the TMA re-
laye The (CT<7) relay alse releases as the switch steps from terminal
170 The time measure switch steps from terminal 18 under centrol eof
(C=2) relay and interrupters (B) and (C) and from 19 to 21 as described
in paragraph 58 giving a stuck sender alarm as described in paragraph
59 if the sender has mot by this time returned to normale

When the time measure switch reaches terminal 18, ground is connect~
ed from the (M-2) brush and strapped terminals 18 to 21 inclusive, to
lead 5C, releasing the D relay in the district, advancing the district
to normale .8 the district advances to normel greund is disconnected
from lead FR, releasing the CC relay, from the TEST lead, allowing the
(™=1) relay to operate and the T relay to relesse as described in para~
graph 30, The release of the T relay releases the ON, 5B, MS, {(SC~l),
and DWO relays. The release of the DWO relay releases the C and ((0=3)
relays and the (CT=~6) relay if operateds The release of the MS relay
steps the time measure switch to normal releasing the (Twl) relaye.

CALLS TO MECHANICAL AoBsXe

Tle

20

For this class of call the sender functions as described in para-
graphs 7 to 35 inclusive, except that the SH, ST and SU registers are
set in a similar manner to the setting of the other numerical registerse
The BRC switch, instead of advancing from position 6 to position 9, as
described in paragraph 35, advences one step when the RA relay releases,
after the setting of the station registers in a similar manner to ltis
advance from normal to position 6o

With the translation completed, a circuit is closed through the
top outer contact of class cam B, lead E, terminal and brush of the
T2«ClL translator arc, operating the CL relay and advancing the class
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switch to position 8o Ais the sender switch advances through position 5,
the 5 relay operates, if the RC swiich does not advance from position 8,
indicating that the station register has not been set, This circuit is
from battery, winding of the S relay; DWO relay normal, sender cam Gy
class cam G, control cam Dy strapped terminals 6 to 8 inclusive and (RC-4)
brush, to ground on the RLS relay operateds The operation of the S relay
opens the fundamental circuit, preventing the operation of the STP relay
for station hundreds selection.

Vhen the atation registers have been set; the RC swiich steps to ter~
minal 9 and the S relay releases, closing the fundamental circuit, Sta=
tions hundreds selection then takes place instead of incoming advanceo
The STP relay operates in the fundamental circuit for station hundred
tens and units selections; closing circuits to operate the proper count~
ing relays from ground at sender cam I, STP relay operated; cam L, IA
relay normal, control cam N, sender cam S and contacts of cam T, through
the station hundreds, tens and units register arcs to the proper count-
ing relays for the station hundreds; tens and units selections respec-
tivelys At the completion of each selection, the BO and FO relays oper-
ate;, opening the fundamental circuito The operation of the FO relay in
position 6; advances the sender switch to position 7 from ground; FO re=
lay operated, IA relay normal, control cam I, sender cam B to battery
through the sender Rk magnet, In position 7, the STP relay operates as
described in paragraph 24, The switch then advances to position 8 from
ground through the IA relay normal and sender cam Co

The operation of the FO relay in positions 8 and 10 advances the
switch to positions 10 and 12 respectively as described for position 6
with the help of cam As In position 12, incoming advance is made as
described in paragraph 36, except that the operation of the (ADVel) re-
lay advances the sender switch to position 15, instead of to positiomn 7
releasing the B0, FO and IA relays. The STP relay operates as in posiw
tion 7, end the sender switch advances to position 16 in-a circuit through
sender cam C to ground at the normal IA relays Talking selection is com=
pleted; registers reset, and the sender circuit returned to normal as
described in paragraphs 37 to 42 inclusives

TO ZERO OPERATOR AND ONE DIGIT CODES

750

On cells from a coin etation %o a zero operator or other one digit
code operators, the sender circuit functions as described in paragraphs
7 to 14 inclusive,; setting the A register in position 10 for zero opera-
toro With the RC switch in position 1 and the A register in position 10,
(or any other position corresponding to a one digit code) a circuit is
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762

770

780

closed from battery through the winding and break contact of the RC mag-
net, (RC-2) brush and terminal 1, terminal 10 and (A=4) brushy, RA re=
lay normal, to ground on the ammature of the RLS relay operated, stepping
the RC switch to terminal 2 operating the ST relaye

When translation tekes place the sender control switch advances %0
position 3, and the sender advances to position 2, as described in para-
graph 16 to 19 inclusives The terminals for one digit codes on the hunte
ing arcs are connected directly to the terminals of arc (A«3)e The CL
relay operates and the class switch is advanced %o position 10 through
class cam B, over lead F to the contact of the T2~TL translator arce
The CL relay releases as the class switch breaks pesition 9, and the EC
switch is advanced from position 2 to position 9§ from battery through
the winding and break contact of the BC magnet, (RC=»2) brush and strapped
terminals 2 to 8 inclusive, class cam H, CL relay normal, control cem O,
to ground at the operated (TS=l) relaye

District group and brush selections are made, the district selecting
a trunk to the zero operator or other one digit code operater or station,
and the sender advances to position 6, as described in paragraphs 20 to
23 inclusiveo For this class of call, the CN relay operates as soon as
the translstor is set, from battery, secondary winding and break contact,
terminal and brush of the Tl=~SKO arc, conirol cam B, to ground at cone
trol cam Uy, and locks through its continuity contacts to the same ground.
The operation of the CN relay holds the BO and FO relays after operating
in position 4 until the sender switch advances from position 10, in a
circuit through the sender cam R, CN relay operated, over lead 3, termi-
nal and brush of are Tl«SKO, inner centacts of contrel cam E, te ground
at control cam U, The TG, (TG=l) and CI relays operate as described in
paragraph 24, except that battery is connected to one winding of the L
relay in the trunk circuit to zero operator, instead of the L relay of
an office selector.

With the aid of cam A the sender advances from position 6 to posi=
tion 12, in a circuit through cam C, contrel cam I, the IA relay normal,
to ground at the operated FO relayo The TG, (TG~l) and (CI) relays re=
lease as the switch advances from position 6o In position 12, the TG
(TG=1), and CI relays operate and the switch advances to position 14, as
described in paragraph.28., In position 14 the ADV and (ADV~l) relays
operate from battery, windings in paralleles (CT=6) and (C=3) relays norw
mal, class cam P, sender cam B, IA relay normal, $o0 ground at sender cam
Jo The operation of the (ADVel) relay advances the centrol switch to
position 5 through cam C;, and advances the sender switch to position 16
through sender cam Be The sender switch advances to position 16 through
cam Co The operation of the ADV relay disconnects ground from lead SC
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allowing the district L relay to release and advance the district, thus
opening the dial leads to the sender, releasing the sender L relaye The
release of the sender L relay releases the SLR and RLS relays; eperating
the STP relay, and causing talking selection to be made as described im
paragraphs 36 and 37 with the switch in position S The eperatien of the
FO relay, closes a circuit in which the sender contrel switch advances te
position 60 From this peint on the registers are reset and the sender re-
turns to normal as described in paragraphs 38 to 42 inclusive.

On calls from a non-coin station to zero operator;, or other ome digit
code operator, the sender functions as described in the preceding para-
grephs, except that the counting relays hold in position 4 until the sender
switch advances beyond position 10, through sender cam B, lead 2, terminal
and brush of the Tl=SKO translator arce

TO THREE DIGIT OPERATOR

80e

CALL

On calls to long distance, information, complaint, repair, Commercial
Department, or other special operator, three digits are dialede The sender
is selected, registers are set and translation is made as described in
paragraphs 7 to 19 inclusive, Only the first two digits are required %o
complete selectionse The CL relay operates and the class switch advances
to position 11 through cam B, over lead G to the T2~CL translatoer arce
The CL relay releases when the class switch advances from position 10, and
the RC switch ie them advanced from positiom 2 to pesition 9, as described
in paragraph 76, From this point on the sender functions as described
under "Call to Zero Operator” in paragraphs 75 to 79 inclusive.

T0 RESTRICTED ZONE

8le

If a number is dialed which should be obtained by a toll operator, eor
if office code digits are dialed for which there is no office, the sender
is selected; the registers are set and iranslation made as described in
paragraphs 7 to 19 inclusive, The CL relay operates and the class switoch
advances to position 9, through the wpper inner contact of cless cam B,
over lead D to the T2-CL translator arce. The CL relay releases as the
switch advances from position 8, District selections (and office selecw
tions if an office selector 12 used) are made as described for a mechani=
dal class call, The (3) relay operates om non-coin senders whem the
sender switch enters position 11/12 preventing trunk test until the &C
switch is advanced to terminal Co The RC switch is advanced as on a
mechanical class call to term 6 after the setting of the U registere
The SKS relay then operates causing the M switch to count time to be
allowed for dialing another digit or a party designations If it is
desired that the RC switch be advanced to terminal O as soon as the U
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register is set lead 5 is connected at the STA, DEL; translator arce
If it is desired that the advance of the RC switch be delayed until
the SH register is set lead 1 is conmnected in which case the RC switch
is sdvanced to terminal 7 whem the SH register is sete The SKS relay
releases in either case when RC switch advances frem terminal 6. If
lead 1 is used the RC switch is advanced from terminal 7 te terminal
0 when the SKS relay releases, or it advances from terminal 6 (SH
register not set) when the M switch advances to terminal 16. When
the RC switch edvances from terminal 9 the (S) relay releases permite
ting trunk test and the completion of the call as for zero operatore
On coin sender the operation is similar except that the (S) relay is
held until the ¥ switch advances to ierminal 13.

CALL VIA ReCele TRUNKS

DIRECT RELAY CALL INDICATOR =~ NUMBER LESS THAN 10,000

82,

83

84,

When a call to a manual station is made via direct R.C.l. trunks
the sender is selected and the registers are set as described in para-
graphs 7 to 15 inclusive except that the SH register is alse set if
the statieon is en a party line, the BC swiitch being advanced to ter-
minal 7o If the party line is im & party line office with less than
10,000 lines, the RC switch is stepped from termminal 7 te terminel 9
from battery, winding and break contact of the EC magnet, (RC=2) brush,
and strapped terminals 2 to 8 inclusive, lower terminals of class cam
H, strepped terminals 1 to O inclusive and the (SH~6) brushy, lead 1,
terminal end T1-SL dbrush, RA relay, normal, to ground as the RLS relay
operated .

If this party line is in a perty line office with more than 10,000
lines and the first digit is 1, the RC switch is advenced from posi-
tien 7 to position 9 through the (RC=2) brush and terminals, lower cem~
tacts of class cam H, strapped terminals 1 to 0 inclusive and the (SH 6)
brush strapped terminals 1 to 9 inclusive and (H-~4) brush, terminal 1
and (TH=4) brush, over lead 2, to the TlwSD arco (Numbers whose first
two digits are 10 will always be private lines).

If this party line is in a party line office with more than 10,000
lines, and the first digit is not 1, the RC switch is advancedy, as just
described, except that the circuit to ground over lead 2 passes through
strapped terminals 2 to 10 inclusive and the (TH~4) brusho. If the line
is a private line in a party line office (either with more than 9999 or
less than 10,000 lines) the SH register is not set and the RC switch i»
stepped from terminal 6 te terminal 9, after sufficient time has elapsed
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for the dialing of a station digit; as described below in paragraph 96

If the line is a private line in a private line office with less
than 10,000 lines, the RC switch is strapped from terminal 6 te terminal
9, through the (RC-2) brush and terminals, class cam Hy Jtrapped ters
minals 1 t0 O inclusive and (U~2) brush, over lead S, to the T1l-SD trans-
lator arce

If the line is a private line in a private line office with more
than 9999 lines, and the first digit is 1 and the second digit is not
sero, the RC switch is stepped from terminal 6 to terminal 9 through the
(RCw2) brush and terminals, lower contacts of class cam H, strapped terw
minals 1 to 0 inclusive and (U=-2) brush, terminals 1 to 9 inclusive and
(H=2) brush, terminals 1 and (TH-2) brush, over lead 4, to the Tl~SD
translator arce If the line is a private line in a private line office
with more than 9999 lines, and the first digit is not 1, the BC switch
is stepped as just descrided; except that the circuit to ground over lead
4 passes through strapped terminals 2 to 0 inclusive and the (TH-2) brush.
If the line is a private line office with more than 9999 lines and the
first two digits are 10, a fifth digit not being dialed, the SH register
is not advanced, and the RC switch is again advanced from terminal 6 te
terminal 9 after sufficient time has elapsed for the dialing of a fifth
digit, as described under "Time Measure and Alam" in paragraphs 77 te
79 inclusive. Translation is made as described in paragraphs 16 to 19
inclusive, except' that the CL relay operates and the class switch ad-
vances to position 2, (or 13) through the upper outer contact of class
cam C, over lead i, to the T2~CL translator arce The CL relay releases
when the switch advances from position 1, (or 12)e

District and office selections are made and the sender switch adw
vances to position 12 as described im paragraphs 20 to 26 inclusiveo
The S relay operates and functions as descridbed in paragraph 27, if the
RC switch has not advanced to position 4. With the sender switch in po-
sition 12, a circuit is closed from battery at the manual office, over
the fundamental tip; S and ADV relays normal, centrol cam S, eclass cam
0y sender cam O, windings of the TG, STP, and OFL relays, the BO relay
normal, sender cam X, "COMPo BESe (T=1) BEYOND OFF" transiator brush,
compensating resistance, control cam V, (ADV~l) nermal, over lead FR te
ground in the manual officeoc The TG relay eperates in this circuit cause
ing the operation of the (TG~l) and CI relays. The operatiom of the :
CI relay advances the sender switch te position 14, and during this ad=
vance the fundamental circuit is closed through the TG relay cperated,
short=circuiting the 14,500 chm resistances This is traced throwgh class
cam 0, the CI relay operated; and sender cam Os The guard lamp associated
with the trunk at the R.Cel. position lightse
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88, With the switch in position 14; the TG relay remaina operated until

90.

the distant operator depresses the dieplay key associated with the light-
ed guard lampe The release of the CL relay operates the D relay, from
battery, winding, class cam E, CL relay normal, to ground at sender cam
He The D relay locks until the impulse switch advancea beyond position

9 1/2 through its make contact, impulser cam D, class cam M, to ground
through centrol cam Us The operation of the D relay closes a circuit in
which the FP relay operates, The operation of the D relay also closed
a circuit through the D relay operated, and impulser cam Cy in which the
impul ser switch advances from position 1, ground on cam 3 advancing it teo
position 9 With the impulser switch in position 9, when the display key
is depressed the TG relay releases, releasing the (TG~l) and CI relayse
The release of the CI relay closes the tip and ring sides of the funda~
mental circuit through its break contacts, sender cams | and P, class cams
J and L, to the contacts of the impulser switch camse

The release of the CI relay also closes a circuit through impulser
cam C, FP relay operated, class cam K, CI relay nommal; to ground at
sender cam Hy, advancing the impulser switch from positiem 9 to position
10eo The B cam advances the switch in position l. The D relay releases
when the switch advances beyond position 9 1/2. The FP relay holds,
after the D relay releases, through the make contacty impulser cam D,
class cam M, to ground at control cam Us For the second time the im-
pulser switch is advanced from position 1 to position 2 in the same cire
cuit as from position 9 to peosition 10, the B cam advancing the switch to
position 9o As the switch advences beyond position 2~1/2 in the second
revolution the FP relay relesaseso The switch is advanced from position 9
%0 10 in a circuit through impulser cam C, to ground through the D relay
normal, the B cam advancing the switch to normale During the rotation of
the impulser switch ReCels impulses are sent out to the manual office by
connecting battery and ground to the tip and ring of the fundamental cire
cuit, through the contacts of the impulser switch cams, for the purpose
of operating that combination of relays in the mamual office which will
cause the called number to be displayed at the RoColo positions

The order in which these impulses are sent is stations, thousands,
hundreds, tens and units, Four circuit conditions are established for
each digit or letter displayeds Each one of these circuit conditiens
may be such as to send no impulse; to send a heavy negative impulse, or
a light negative impulseo For example, to display station W, the follow-
ing four circuit conditions are set up in the order named, (1) while the
impulser switch advances frem position 9 to position 9~1/2 an opem cire
cuit exists, (2) while the switch advances from position 10 to position
10-1/?., a heavy negative impulse is transmitted from battery through the
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5205 ohm resistance, impulser cam T, impulser cam Q, terminal 9 and (SH-4)
brush, class cam o, impulser cam M, TAN relay normal, RLS relay operated,
impulser cams G and H, FP relay operated; over the ring side of the funda~
mental ecircuit; back over the tip side, FP relay operated to ground through
impulser cam 1, (3) while the impulser switch advances from position 11 to
position 11-1/2 an open circuit exists, (4) while the switch advances from
position 12 te position 12-1/2 a light negative impulse is transmitted,
frem battery through the 3500 ohm resistance, impulser cams G and H, FP
relay eperated, over the ring side of the fundamental circuit, back over
the tip sidey, FP relay operated to ground through impulser cam Is In
case the station is not on a party line, the first and third conditiens
are open circuits;, and the second and fourth conditions cause light-mnega-
tive impulses to be transmitted; whereby the digit sero is displayed at
the ReCslo office to indicate that there is no party designation required,

Circuit conditions are established for transmitting impulses through
the contacts of the impulser switch cams; for the thousands digit in po=
sitions 13, 14, 156 and 16, for hundreds digits in positions 17, 18, 19 and
20, for the tens digits in positions 1, 2, 3 and 4 and for the units digits
in position 5, 6, 7 and 8, The switch advances from position 8~1/2 to 11
in the second revolution with the fundamental circuit openo. ¥hile the
switch advances from position 11 to position 12-1/2 a2 heavy positive ime
pulse is transmitted from battery through a 52,5 ohm resistance, FP relay
normal, class cam J, over the tip side of the fundamental circuit, back
ever the ring sidey, FP relay normal, %o ground through cam I. This is to
provide for the eperation of a pelarized relay in a distant two-wire office
selector, in order to advance this selectore

As the impulser switch is advanced from position 13 to pesition 1; a
circuit is closed; in which the ADVY and (ADV~l) relays operate, through
impul ser cam E, FP relay normal, class cam K, CI relay normal, to ground
at sender cam Ho The operation of the ADV relay advances the district
selector, follewing which talking selection, resetting registers and re-
turn to normal take place as described in paragraphs 37 to 42 inclusive.

TANDEM RELAY CALL INDICATOR =~ NUMBERS LESS THAN 10,000

930

On a call t0 a manual station via tandem R.Cel. trunks whose number
is less than 10,000 the circuit eperates as described in the preceding
paragraphs up to the point where the display key is eperated at the
ReCols 0ffice, except (a) that the CL relay operates and the class switch
is advanced te peosition 5, (or position 16) im a circuit throngh class
cam C and Lead B, to the T2=-CL translator arco The CL relay releases
when the switch advances from positiem 4 (or positien 15), (b) that the
impul ser swiitch is not advanced frem normal until after the display key
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is operated ana (o) the TAN relay operates when the CL relay releases,
in place of the D relay, causing the operation of the FP relaye. The
cireuit in which the TAN relay operates, is from battery, winding, class
cam E, break contact of the CL relay, to ground at sender cam Ho The
TAN relay locks until the switch advances beyond position 9 1/2, through
impulser cam D, class cam M, %0 ground at control cam Ue

¥hen the display key is operated, the TG and (TG-l) and CI relays re=
lease, closing a circuit in which the impulser switch advances, with the
aid of cam B, from position 1 to position 9. This circuit is through is~
pulser cam C, the FP relay operated, class cam K, CI relay normal, to
ground at sender cam Ho The impulser swiich is advanced with the aid of
cam B from position 9 to position 1 and again from position 1 to position
9 in the same circmit, The TAN relay releases when the swiich advances
beyond position 9«1/2, but the FP relay holds as described in the para~
graph 89 until the switch advances from position 2=1/2 of the second re-
volution, .  The switch advances from position 9 %o position 1 in a cire-
cuit through impulser cam C, to ground at the D relay normale 7he re-
lease of the FP relay prevents the advance of the swiich from normal a
third timeo Each manuwal office which is tandem to the originating office
is assigned a tandem code number by means of which the particular office
called is identified by the tandem operatore Impulses are transmitted
over the tandem K.C.I. trunk for displaying the tandem code number in
addition to those for displaying the called mumber., The oxder in which
the impulses are tranmitted is tandem tens, tandem units, statioms,
thousands, hundreds, tens and units,

During the advance of the impulser switch from positiom 1 te posi-
tion 4 inclusive, four circuit conditions are established for tandem
tens, according to the setting of the A register (arc i~5), as required.
The impulses for fandem units are transmitted during the advancé from
position 5 to position 8 inclusive, according to the setting of the B
register (arc B-5), The impulses for stations, thousands, hundreds,
tens and units digits are transmitted, talking selection, resetting
registers and sender return are all completed as described in para-
graphs 91 and 92,

OFERATION OF THE TIME MEASURE AND ALARM CIRCUIT ON ReColo CALLS

960

The non~coin time measure and alarmm circuit functions as described
for Time Measure and Alam in paragraph 46, with the following excep-
tions, When the register control switch enters position 6, indicating
that the fourth digit of the number has been dialed, the SKS relay oper-
ates from battery, winding, class cam G, control cam D, strapped ter-
minals 6 to 8 inclusive and (RC~4) brush, to ground at the RLS relay
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operateds If the time measure switch has stepped from iterminal 5, tut not
beyond terminal 11, the TMA relay operates stepping the time measure switch
to terminal 12, The TMA relay releases as the switch steps from terminal
11 if the SKS relay has not by this time been released. The SKS relay
does not release unless the RC switch has stepped to terminal 9,

On terminal 11 with the SKS relay cperated, a circuit is closed from
battery through the STP megnet, SKS relay operated, contacts of the inter-
rapter, strapped terminals 12 to 15 inclusive and (M-5) brushy MS relay
operated, to ground through the TMA and MSL relays normal, advancing the
switch one step each time the interrupter makes and breaks contacts When
the switch makes terminal 16, sufficient time for the dialing of the sta-
tions digit has elapsed.

In case the stations digit is dialed before the time measure switch
makes terminal 16, the SH register advances stepping the RC switch te ter—
minal 9 as described in paragraph 82, In case the stations digit has not

‘been dialed when the time measure swiich steps to terminal 16, the RC

switch is stepped to terminal 9 threough the (RC~2) brush and strapped ter-
minals 2 to 8 inclusive, through terminal 16 and the (M-6) drush, MS re-
lay operated, to ground at the TMA and MSL relays normale In either case
the SKS relay releases, the time measure circuit continues to function as
described for Time Measure and Alamm in paragraphs 46 to 50,

The coin sender time measure and alamm circuit functions as described
in paragraph 51 with the following exceptions: the SES relsy operates as
described in paragraph 96, If the time measure switch has stepped from
terminal 4, but not beyond terminal 8 when the SKS relay operates, a cir-
cuit is closed in which the ™A relay operates through the (M~3) brush and
strapped terminals 5 to 8 inclusive, the SKS relay operated, a ground
through C and (MSI=l) relays normal. The eperation of the ™A relay closes
a circuit through the STP magnet and the TMA relay operated, stepping the
switch to terminal 9. The NIA relay releases when the switch advamces from
terminal 8 if the SK3 relay has not by that time released. The SKS relay
does not release unless the BC switch has stepped to terminal 9. A circuit
is closed from battery, winding of the STP magnet contacis of the inter-
rupters SKS relay operated; strapped terminals 9 to 12 inclusive and (M-5)
brush, TMA relay normal, MS relay operated, to ground through the C and
(MSL~1) relays normal, advancing the switch one step each time the interw
rapter makes and breaks contacto

When the switch makes terminal 13, time sufficient for the dialing of
the stations digit has elapsedo In case the stations digit has been dialed
before the time measure switch enters position 15, the BRC switch has stepped
to terminal 9 as described in paragraph 82, If the stations digit has not
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101,

been dialed when the time measure swiich makes terminal 13; the RC
switch is stepped to terminal 9 through the (EC-2) brush and strapped
terminals 2 to 8 inclusive, terminal 13 and the (M-~5) brush, break
contact of the TMA relay, MS relay operated, to ground at the C and
(MSLwl) relays momal,

In either case the SKS relay releases when ihe RC switch ateps
frem terminal 8, With the SKS relay released, the time measure switch
continues to function as described in paragraphs 55 to €0 inclusive.

DIRECT AND TANDEM RoCols¢ = NUMBERS MORE THAN 9999

‘1020

1038,

104+

On a call te a manual station via either direct or tandem R.C.I.
trunks for a number greater than 9999, the sender functions as de-
scribed for "Direct Relay Cell Indicator"” and as described for "Tan-
den Relay Call Indicator”™ with the following exceptionss For numbers
more than 9999 the dialing of the fifth digit sets the SH register and
steps the BC switch to terminal 7, If the station is in an office with
no party lines, the advance of the SH register closes a eircuit from
battery;, winding of the CT relay, strapped terminals 1 to 0 inclusive
and (SH=2) brush, 0 terminal and (H=2) brush, terminal 1 and (TH~2)
brush, lead 4, terminal and Tl-SD brush, the RA relay mormal, te ground
on the armature of the ELS relay operated, operating the CT relaye

If the station is in an office with party lines, the advance of the
SH register closes a circuit to ground through the winding of the CT
relay, the Ti=SD translator terminal -and brush, as juwm+$ described, ex~
cept that it passes through terminal 0 and the (E-4) brush, terminal 1
and the (TH~4) brush, and over lead 2o The CT relay lecks te ground
e the armature of the (TS-2) relay operateds The operation of the CT
relay in either case closes a circuit from battery threugh the windings
of the CL relay and class switch R magnet in parallel; class cam D, C?T
relay operated, to ground on the armature of the (TS-2) relay operated,
advancing the class switch one step to position 3, 645 14, or L7 as the
case may be and operating the CL relaye The CL relay releases whem the
class switch advancese

The advance of the class switch closes a circuit in which the RBC
switch is advanced from position 7 to position 9, This circmit is from
battery, 44<E resistance and winding of the (0N=2) relay im mmltiple,
break contact of the RC magnet through the (RC=2) brush and strapped
terminals 2 to 8 inclusive, class cam H, CL relay normal, control cam
0, t0 ground at the (TS-l) relay operated, The advance of the class
switch causes impulses for the first mumerical digit to be transmitted
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first on a direct R.Cele call, and to be transmitted immediately follow-
ing the impulses for office code on a tandem R.Cel. call, instead of im-
pulses as would nmormally be controlled by the setting of ithe SH registero

The circuit conditions necessary for displaying digit 1 as controlled
by the setting of the TH register; and established in positions 9; 10, 11
and 12 of the impulser switch, for the digit O as contrelled by the set-
ting of the H register, in positions 13, 14, 15 and 16, for the hundreds
digit as controlled by the setting of the tens register, in positions 17,
18, 19 and 20, for the tens digit as centrolled by the setting of the
units register in positions 1, 2, 3, and 4, and for the units digit as
controlled by the setting of the SH register, (arc (SH-5) in positions
5, 6. ¥ and ".

MI SCELLANEOUS

OVERFLOW CONDITIONS

DISTRICT SELECTOR

106e

107

With the sender switch in position 6 and the control switch in po-
sition S, shonld the district selector go to the overflow position dur-
ing trunk hunting, the pulsing circuit is opened when the district ad-
vances frem the "Selection Beyond™ position, causing the release of the
sender L, SIR and RLS relays., The release of the SLR relay advances the
RC switch to position 9 as described in paragraph 43, if not already ad-
vanced to that positions As the district switch continnes to advance to
the overflow position ground is removed frem the lead TEST causing the
operation of the (T™1) relay and the release of the T relayo In posi-
tion 9 a circuit is closed from ground through the T relay normal, ter-
minal 9 and (RC-2) drush; to battery through the EC magnet, advancing
the RC switch to position Oo

With the RC switch in position 0 a circuit is closed from battery,
through the sender control R magnet, ceam C terminal 0 and (RC=l) brush,
to ground at the SLR relay normal, advancing the sender control switch
to position 5, As the control switch advances from position 3 to posi-
tion 5, the registers are reset as described under this heading in para-
graphs 38 and 39, With all registers normal the BC switch advances to
normal causing the sender control switch and the sender switch to re-
turn to normal as described in paragraphs 40 snd 42,

OFFICE SELECTUR

108,

Should the office selector go to overflow during trunk hunting on
a call to & mechanical office, reverse battery is commected to the
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109,

1100

111,

fandamental circuit; when the sender switch enters position 12, "Trunk
Test"o The TG and CI relays operate and the sender switch advances to

-position 14 as described in paragraph 28, except that the current is

in the opposite direction, In position 14 the fundamental circuit is
again closed through the STP and OFL relays, as described in paragraph
29, except that the current flows in the opposite direction, operating
both the STP and OFL relayso The OFL relay, operated, locks through
its 6400 ohm winding, to ground on its armature through the lower con~
tacts of cam Ko

The operation of the OFL relay closes a circuit in which the IA and
OV relays operaiees The circuit in which the OV relay operates is from
battery winding, contrel cam L and sender cam K, to ground through the
OFL relay operatedo. The OV relay locks to ground through control cam
Te The operation of the OV relay closes a holding circuit through the
winding of the CI relay, OV relay operated, to ground at control cam To
The operation of the IA relay connects the lead from the O counting rew
lay, through the IA relay operated, contacts of cam L, STP relay oper-
ated, to ground through cam I, operating the 0 counting relays The
operation of the IA relay closes a circuit from battery through the
winding of the sender control R magnet, cam B, cam G, OV relay opere
ated; to ground through the cam H;, advancing the control switch to po=
sition 4.

In position 4 the ADV and (ADVe~l) relays operate through contrel
cam 4y t0 the same ground; and lock through the 4DV relay eoperated; te
ground through cam To The operation of the ADV relay, (a) opens the
FR lead; releasing the STP relay and thus causing the operation of the
BO and FO relays, (b) closes a cirouit through contrel cam C, advano-
ing the control switch to position 5, and (¢c) closes a circuit from
ground on its left armature; through sender cam B advancing the sender
switch to position 15¢ The operation of the ADV relay opens the SC
lead; releasing the SC relay and causing the advance of the districte
The advance of the district releases the sender L relay. The release
of the L relay releases the SLR and RIS relays. When the switch ad~
vances from position 14, the OFL, IA, O, BO and FO relays releaseo In
position 15 a circuit is clesed from the STP and OFL relays, as de=
scribed in paragraph 24 to insure the release of the OFL relaye With
the IA relay released, the sender advances to position 16 as described
in paragraph 30,

In position 16 a circuit is closed from battery through the dis-
trict L relay, over lead FT, in which the STP relay operateso When
the STP relay operates in this circuit, it closes a circuit from bat—
tery through the winding of the 3 counting relay, lead C, OV relay
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operated, control cam Ny IA relay normal, sender cam L, STP relay operw
ated to ground at cam I.

As the district switch advances, the STP relay is intermitiently
short-circuited by ground im the district connected to lead FT, there=
by causing the alternate release and operation of the STP relay until
the BO and FO relays operateo The eperation of the B0 relay opens the
fundamental cireuit, releasing the district L relay, stopping the dise
triet in the overflow positione The operation from this point on is as
described in paragraphs 106 and 107,

Should the office selector go to overflow on an R.Cels call, the
operation is as just described, except that the operation of the TG and
CI relays in positions 12 and 14 shunts the 40-K resistance; in order
t0 operate the marginal pelarised relay in the distant two wire office
selector, if used.

INCOMING SELECTOR

1146

116¢

1160

Should the incoming selector go to overflow, with the sender in pe-
sition 18 and the control switch in positien 4, the fundamental cirecuit
is closed from battery and ground in the incoming circuit through the
STP and OFL relays in the sender as described for final brush selectien
in paragraph 33, except that the flow of current is in the eppesite
directiens The OFL and incoming L relays eperate in additiem to the
STP relay, advancing the incoming to the awaiting trunk clesure posi-
tione (The pelarised relay in the distant twe wire office, if used,
also operates in this cirouit, advancing the selector, from the "Selec=
tien Beyond" pesition)e The OFL relay, operated, locks through cam K
o ground., The IA relay operates to the same grounde

The OV relay operates through cam E, control cam L, seunder cam K,
te ground through the make centact of the OFL relay. The CI relay operw

atesy and the OV relay locks in & circuit through the OV relay oper—

ated, to ground through cam ¥o The operation of the IA relay closes a
circuit in which the 0 counting relay eperates, as described in para=
graph 1080, The advance of the incoming selector opens the fundamental
cironit, releasing the STP relay and cawusing the eperation of the BO
and ¥ relayse The operation of the FO relay closes a cirouit, in which
the ADY and (ADV-l) relays operate, through centrol cam Q, IA and FO
relays operated, to ground., The operation of the (ADV~l) relay opens
the FR lead, and advances the conirel switch to positiomn S5, The operaw
tion of the ADVY reley opens the SC lead, releasing the SC relay;, caus~
ing the advance of the district selectore

The advance ¢f the district selector releases the sender L relay,
causing the release of the SLR and BLS relayse The operation of the
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(ADV#l) relay advanees the sender switch to position 8o In position

8 a circuit is closed from battery through the district L relay, over
lead PT, in which the STP relay operates a8 described im paragraph 39,
The counting relays are operated and the district advanced te the over-
flow position, as described in paragraphs 108 and 109 The operatien
from this point on is as described in paragraphs 106 and 107.

PRELIMINARY PULSE

117

118,

Should one preliminary pulse be transmivved over the pulsing cire
cuit before dialing, due to accidental dialing or any other temporary
open circuit, the A register is advanced to terminal 1, clesing a cir-
cuit in which the PP relay operates, from battery, RA relay normal,
1000 ohm winding of the PP relay, terminal 1 and (A-4) brush, RA re-
lay normal, to ground at the RLS relay operatede The RC magnet and
the (ON~2) relay hold i{n a circuit through terminal 1 and (A~6) brush,
SSE relay normal, to ground at the RLS relay operated; thus preventing
the advance of the RC switch from mormale With the PP relay operated,
when the L relay next release; a circuit is clesed fr¢a battery through
the secondary winding of the (0N~l) relay in parallel with the 68 ohm
resistance; 15 ohm winding and meke cmtact of the PP relay, mormal
terminal and (RC-6) brush, winding of the FA relay, ELS relay operated,
L relay normal te ground at the T relay operated, operating the RA re=
lay epening the circuit through the 1000 ohm winding of the PP relaye
The PP relay holds through its 15 ohm winding until the L relay reeper-
atese The RA relay helds during the series of impulses correspending
to the first digite.

The PP relay releases when the L relay eperates after the receipt
of the first impulse of the series closing the circuit through the 4
register magnet, as described im paragraph 12, The second pulse of
the series them advances the A register from terminal 1 t¢ termimal 2,
and from this point on the circuit functions in the regular manners
If there is only one pulse a second time, the release of the RA relay
closes a circuit through the 1000 ohm winding of the PP relay, as be-
fore described and (ON=2) relay and RC magnet remain energised, pre-
venting the advance of the RC switche This operation is repeated un=
til more than one pulse is required.

RELEASE OF SENDER FROM PEEMANENT SIGNAL CONDITIONS

119,

If the sender menitor lamp lights to indicate a permanent signal
condition as described in paragraphs 46 te 50 for a non-coin sender,
the plug of the monitor operator®s cord is inserted in test jack T,
operating the MSL relay from battery on the sleeve of the corde The
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eperation of the MSL relay discemnects the tip and ring of the line from
the sender L relay, and comnects its nomwinductive winding or an 800w
Nols resistance across the L relay holding it operated te prevent a
false discomnects The line is then comnected to the tip and ring of the
coxd circuite

To release the sender (E wiring) the plug of the cord is inserted in

and immediately removed from jack MB at the trouble desk, operating the
SSR relay which locks %o eff-nommal ground. The eperation of the SSR re-
lay cléses a circuit from the RC switch in peositions "N"™ and "1" to eper-
ate relay SSA, advancing the RC switch to terminal 2, With the RC switch
off normal the (M) switch is advanced te¢ terminal 6 from ground en RC=S
brushe The ST relay operates and locks as described im paragraph 16,
The translator rotates until the hunting drush finds the terminal on the
TL arcy, %6 which ground from the RLS amd SSR relays operated is comnnected
ever lead Bo The (TS~l) and (TSw2) relays operate and the translator is
stepped in a poszition in which the class switch advances to pesition 10,
The (TS-l) and (TS=2) relays, operated, function as described in paraw-

graph 17+

When the CL relay releases as the switch advances from position 9,
and the EC switch advances from position 2 to position 9, as described
in paragraph 76, the setting of the translator causes district and office
selections to be made, suck that the line is connected to a "permanent
signal trunk™ to the trouble desk. With the BC switch Jn terminal §
the M switch is advanced te terminal 12 from ground oem RC-3 brush end
to terminal 17 from ground on (MSL) relay through eentact on SKS relay
normale The sender advances to positfien 12 as en "sero operator's”
calls, When trunk test is made, however, reverse battery frem the per-
manent signal trunk eperates the (OFL), (STP) and (7¢) relays, The
(OFL) relay operates the (OV) and (IA) relayse The (TG»l) and (CI) re-
lays also operateses The (CI) relay advances the sender to position 14,
The (OV) relay operated advances the sender contirel switch to position
40 The (ADV) and (ADV=1l) relays operate through M=4 arc, cam g of
sender control switch and contact of (0V) relay advancing the sender
switch to position 16 and the sender control switch to position 5 and
epening the (SC) lead to advance the district for talking selectionse
When the distriset advances from selection beyond position the (L) and
(SLR) relays release, a contact en the (SLR) relay closing the funda-
mental circuit for talking selections, With the (OV) relay operated
counting relay 3 is comnected to the pulsing ciremit, the district se-
lector is advaneed to "$alking to eperator™ position where it is held
by the ground om trunk sleeve holding the district (L) relay wpe From
this point on the sender functions as on sero operator's callse VWhen
the MS relay releases the TMA relay operates from battery, winding



( 49

Ay

Pages, Page 44 )

Issue 3§ BT 5100501

March 19, 1929
mﬂif previous

issues,

1226

strapped terminals 1 to 21 inclusive and (M~l) brush, teo ground at
the MS relay normale The operation of the TMA relay closes a circuit
from battery through the winding and break cehntact of the stepping
magnet, TMA relay eperated, to the same ground advancing® the time
measure switch t0 nmormal. The TMA relay releases when the switch ad-
vances from position 21e

When "D" wiring is used the eperation of the SSE relay advances
the BC switch te terminal 2 and closes ground to a point on arc (Tiei-3)
over the B leado The (ST) relay operates and translation takes place
as beforeo When the translator is set ground from the (TS-2) relay
through arc (T2=4i~CL) operates the (SSiA) relay which advances the
class switch to position 10, From this point on the circuit functions
as described above for E wiring except that the (M) switch is advanced
from the permanent signal terminal through the sender control cam
in position 4 and contact on (0OV) relay operatede

For a permanent signal condition as. described in paragraph 56 for
2 coin sender, the (MEl~l) relay operates and functions as described
for the MSL relay in paragraph 119, In releasing the sender the L5SR
and SSA relays operate and lock and the RC switch advances to posi-
tion 2, the (ST) relay operates, translation is cempleted and the class
switch is advanced to positiom 10, as described im paragraphs 120 and
121 for "D"™ or "B" wiringe The (CN) relay also operates thereby pre-
venting the operation ef the (CT=l) and (CP~2) relays when the time
measure switch advances 10 normale . The BC switch advances from posie
tion 2 %0 position 9 and a trunk at the trouble desk is selected as
desoribed aboveo, The ADV relays are operated through normally clesed
contacts on (CT=6) and (C=3) relays when sender centrel switch reaches
position 4, The (M) selector is advanced to terminsl 5 when RC switch
moves t0 teminal 2, advances to terminal 9 whem RC switch reaches
terminal 9. Frem 9 0 13 it advances through back contact of (SKS)
relay and from 13 to 18 through front contact on (Cli) relay and frem
18 to normal through back contact of (MS) relay released.

When the sender monitor positions are located at the M.S."A"™ switch-
board, on permanent signal calls the circuit functions as above except
that the (SSR) relay is operated immediately upen the (M) selector
reaching the permanent signal terminal, Ko signal is given to the
moniter im this cases

BELEASE OF STUCK SENDER (D WIRING)

123

In case the sender momitor lamp lights %0 indicate a partial diale
od condition or a stuck sender condition, as described in paragraphs
46 te 50 nonw-coin sender, or as described in paragraph 56 for a coin
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sender the plug of the moniteoring operator®s cerd is inserted in (MB)
Jack at the trouble desk or in the (P) jack at the M.Se "A"™ switchboard
operating the (SSR) relay. If translation has not been completed, the
sender is released as described iIn paragraphs 119 to 122 inclusive, but
if translation has been completed, the SSA relay does not operates If
incoming advance has not been completed, the sender control switech will
then be in position 3 or position 4 and when the SSR relay operates as
described in paragraph 120, the DWO relay operates through its winding,
SSE relay operated, SSA relay normal, to ground at control cam Ue The
WO relay locks te ground on the armature of the T relay operatede The
operation of the DWO relay short~circuits the winding of and therefore
releases the SC relays This causes the release of the district D relaye

DPistrict group selection should have been completed before the D re-
lay releases; ceusing the release of the L, RLS and SIR relays. If the
distriect growp selection has been completed when the district D relay
releases, office test, office selections, trunk test and incoming se~
lection takes place as described in paragraph 45, Incoming advance and
talking selection then take place advancing the district and thereby re-
leasing the L, RLS and SLR relayse

On a call using a coin sender the operation of relay DWO, as dew
scribved in paragraph 123, immediately grounds the SC lead (relay SSR
being operated)e This will release relay (D) in district releasing the
subscribers line to allow the calling party to come in on another sender
if he still has his receiver off the switchhooke The sender will then
be released as desoribed in paragraphs 123 and 124,

If incoming advance has alreagdy been completed when the SSR relay
operates, the DW0 relay does not operate since the control switch is
then in position 6 and the L, RLS and SLR relays will have released
when the district advanced from the "selection beyond™ positione In
each case the release of the SLR relay advances the RC switch to posiw
tion 9 as described in paragraph 43, "Resetting and register” and
“return to normal" are completed as described in paragraphs 38 to 42

On a call from a coin station the operation is as described in the
preceding paragraphs except that the associated district circuit re-
selects a sender for the purpose of returning the coine If at this
time the receiver has been replaced on the switchhook the coin is re-
turned as described in paragraphs 61 to 64¢ If the receiver has not
been replaced on the switchhook and the subacriber does not dial
another number the sender functions as described under "Preliminary
Pulse" routing the call to a trunk in the psrmanent sigoal group, or
returning to normal as described in preceding paragraph 125.
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RELEASE OF STUCK SENDER =~ E WIRING = (PRIMING WIPRE-QUT)

1280

NON=COIN SENDERS

In ocase the sender monitor lamp lights to indicate a partial diale
ing condition or a stuck sender condition, the operation is the same
as described in paragraph 123, If the M selector is not already on
terminal 17/21, the RC selector is advanced to terminal 9. With the
RC switch on terminal 9, ground at RC brush #3 advances the M selector
to terminal 17, When the subscriber was relsased as described in para=
graph 123 the (L) and (SLR) relays releases With the M selector en
terminals 17/21 and the (SLR) relay released a circuit is closed frem
ground at the (SLR) relay, (SSR) relay (E) operated, M brush #4, ter-
minals 17/21 to battery through the windings of the (ADV) and [ADV-l)
relays, operating these relays: The [ADV) relay, operated, opens the
SC leady, advencing the district as the district advances, ground is
removed from the TEST lead. From this point the circuit functions as
outlined in paragraphs 40 to 42 inclusive.

On coin senders the operation is the same as in paragraph 1235 up
%0 and including the operation of the (DWO) relay. With the (DWO) re-
lay operated, ground from the (DWO) relay operates the (C=3) relay,
the (C=3) relay, operated, locks to its operating ground and connects
this same ground through the contacts of the (iS) relay operated, and
brush and strapped terminals of arc M-l, operates the (TiA) relayo
With the (TMA) relay operated, the M selector is returned to normale
With the ¥ selector mormal, the same ground ithat returned it %o mormal
operates the (C) relaye From this peint the M selector operates to
refund the coin as outlined in paragraph 6l; after the eperation eof
the (C) relay, and subsequent paragraphs covering refunding of the
coins When the M selector reaches terminal 18, ground from the (ON)
relay, operated, and brush and terminals 18/21 arc l-2, grounds the
SC relay releasing the subscriber, the M selector steps through posi~-
tion 18/20, When the subscriber was released the (L) and (SLR) relays
released, On terminals 19 and 20 the (C=3) relay is shunted down
from ground on brush M-6, in turn releasing the (CT-6) relays With
the (C~3) and (CTw6) relays released, ground from the (SLR) relay,
released; through cuntacts of the (SSR) relay, operated, operate the
(ADV) and (ADV~l) relayso The (ADV) relay, operated, opens the SC
lead causing the district to advance and, as the district advances,
ground is removed from the test leads From this peint the circais
functions as outlined in paragraphs 40 to 42 inclusiveo

On "no coin™ and "stuck coin™ cenditions, when the sender has
been seized to collect or return the cein, the priming wipe-out feature
is ineffective because the (CTwl) relay operated prevents the (M)
switch from leaving terminal 17, The subscriber’s line is held %o
locate the trouble in this cases
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IMMEDI ATE WIPE=OUT ON ABANDONED ReCelos CLASSES OF CALL IN THE AWAITING ASSIGN=

MENT POSITION - & WIRING

129

130,

When an R.Ce.Ie. class of call reaches the l4th (awaiting assignment)
position of the sender sequence switch the (EWO) relay operates; should
the call be abandoned in this position, before the (TG) relay releases,
ground from the (CI) relay through the break contacts of the (TWO) re=
lay, or V wiring if the (TW0) relay is not installed, break centact of
the (RLS) relay, released, make contact of the (TWO) relay operated,
brush and strapped terminals 17/21 of the M4 selector to battery through
the windings of the (ADV) and (ADV=l) relays, operate the (ADV) and (ADV-1)
relays;, in case of non-coin senders, or through the comtacts of the (TwJ)
relay or V wiring (RW0) relay, operated, RLS relay, released, break conw
tacts of the (CTw6) and (C~3) relays, normal, operates the ADV and ADV-d
relays, in case of coin senderso The (ADV) relay, operated, opens the
SC lead advaneing the district; as the district advances ground is re-
moved from the TEST leado From this point the sirewit functions as eute
lined in paragraphs 40 to 42 inclusive,

then calls are made through twewwire office selectors, the translator
is arranged to operate the (TWO) relay and cancel the above operationse.

Should the call be made through a two-wire office selector em a coin
sender for a free routs, in addition to cancelling the above operations,
the (CN) relay is operated and the circuit functions as eutlined in parae
graph 60.

Should two-wire office selectors not be employed the (TWO) relay is
not installed and the (ADV) relay is eperated through V wiringe

ADDED TIME ON ReCele CLASSES OF CALL BEFORE STUCK SENDER SIGHAL FUNCTIONS AFTER

TEST = N

131e

In case of stuck sender after trunk test, the circmit functions as
outlined in paragraphs 50 and 59 except that on all classes of calls exw
cept Re.Cole classes after trunk test the lead G connected to terminal 19,
are Me3 nomwcoin and terminal 20, arc M-3, coin mskes the elapsed time
before stuck sender signal functions a minimum of 1/2 minute, maximum 1
minuteo On ReCels classes of call, after trunk test is made; the (RWO,
relay, having been eperated as outlined in paragraph 134, this G lead is
opened and the elapsed time before stuck sender signal functions is a
minimum of 1 minute, maximum of l-1/2 minutes. When this feature is used
the 3 second make, 27 second break, interrupter should be usedo
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REGISTER OR SWITCH OFF NORMAL

1320

133e

1340

Should any register be moved off normal, while the sender is
idie, the (ON=l) and (ON-2) relays operate in series with the stepping
magnet of the register which is off normal, as described under "Re=
setting Registers" advencing them to nermale The operation of the (ON-1)
and (ON=2) relay operates the ON relaye The operation of the ON relay
operates the SB and ihe MS relayse The operation of the SB relay oper~
ates the (T=1) relay, thereby comnecting ground through its 80 ohm wind-
ing to the test lead in order to make the sender test busye

When the registers are all returned to mormal, the ON relay releases,
releasing the SB and MS relays., The release of the SB relay releases
the T relay, thereby remeving ground frem the test leads The release
of the MS relay causes the time measure switch to return to normale

Should any one of the sequence switches, except the class switech,
be moved off normal, the ON relay operates causing the operation of the
SBy MS and (Twl) relays as just described., The sender control switch
advances to position 5 from ground on the armature and through the SLR
relay normal, (RC=l) brush and terminals O and N, control cam C %o bat-
tery through the winding of the (RC~l) magnet, and to pesition 6, in
the same circuit, except that it passes through cam B instead of cam Ce
With the sender comtrol switch in positien 6 all the other sequence
switches advance to normal as described in paragraph 42s

SKIP OFFICE

136

On non-coin calls which do mot require an office selector, a cire
ouit is closed, in positions 4 to 10 inclusive of the sender switch, to
hold the (FO) and (BO) relays eperated while ground from the armature
and make contact of the FO relay advances the sender switch to position
12, with the aid of cam Ao The circuit for holding the counting relays
operated is from battery through their windings, sender cam R; lead 2,
terminal and (T1~SKO) brush, conirol cem E, to ground at cam Us When
the sender switch advances from position 10, the counting relays re-
leasey, and the call is completed as described in paragraphs 27 to 42,
On coin ealls which do not require an office selectory; and which do not
require the collection of a coin (free route), the circuit for holding
the counting relays operated passes through lead § and the CN relay
operated, otherwise it is as just described for non-coin callse

MAKE BUSY WHEN SENDER MONITOR POSITION IS LOCATED AT THE TROUBLE DESK

136

When necoessary t0 work on any of the sender apparatus a plug with
its sleeve and ring strapped is inserted in the LB jack at the monitor-
ing position, operating the MB relay im a2 circuit to ground on the ring
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spring of jack MBo The operation of the MB relay connects ground to the
test terminals of the sender selecior, causing the sender to test busy,

and closing a contact in the sender busy lamp lead, 4 contact is alse

closed in a "chain” circuit of all senders in a group to indicate an

"All sender busy™ conditions Should the motors for driving the sender
switches step, ground is cemnected to the lead "Moter Stop Alam Cire
cuit” eperating the MB relay, causing the sender to functiom as above

described.

MAKE BUSY WHEN MONITOR'S POSITION IS LOCATED AT THE MeS.Ae SWITCHBOARD

13%e

When a "partial dial” or "stuck sender" cendition is obtained a
flashing sigmal appears on the (Send) lamp at the M.S.As switchbeard,
If the monitor desires to have the sender made busy she inserts a "make.
usy” plug in jack (P) which lights the associated (MB) lamp at the
sender make busy panel as an indication that the sender is to be made
usye The (send) lamp continues to flash until a "make busy" plug is
inserted in the (MB) jack at the sender make busy panel when it changes

t0 a steady lighte

If for any reasen other than a signal from the sender monitor, it
is necessary to take a sender out of service, the insertion ef the "make
busy™ plug in the (MB) jack lights the (send) lamp steadily at the M.Sede
board as an indication to the sender monitor that the sender has been made

busye

The insertion of the make busy plug in the (MB) jack performs all
the functionsy in addition to those above mentioned, covered in paraw

graph 65,

The removel of the plug from the (MB) jack extinguishes the (send)
lamp as an indicetion to the sender monitor that the sender has been
made idle, The (MB) lamp remains lighted until the plug is removed from

the (P) jack by the sender monitore

HEAT AND SPABK PROTECTION

138,

‘ENGs

March 19, 1929,

AR

The 44~A, E and G resistances are for the purpose of protecting the
apparatus against heating on acoount of the low resistance of the register
magnets and other apparatuse The 0.6 mf condensers are used in series
with the various resistances to protect the relay and register contacts

from excessive sparkinge

WoWale CHK'*D: DoCoWe APP'D: Le Te MARKS
' Jodolo
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