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CHANGES

D. Description of Changes

D.01 The FS 1, FS 2, and Circuit Note 104 are

changed and Note 309 is added to docu-
ment the added connection to the 14A announce-
ment system. CADs 2, 7, and 8 are also changed
for this purpose.

F. Changes in CD SECTION III

F.01 Under 4.01, TABLE C, change "Interface
and Alarm Circuit" to read as follows:

Interface and Alarm Circuit for 13A or 14A
Announcement Circuits

AT&T BELL LABORATORIES

DEPT 55212-NAR

AT&T NETWORK SYSTEMS
DEPT 20610-WCR-RW-JLP

Printed in U.S.A.

Page 1
1 Page






CIRCUIT DESCRIPTION CD-32539-01
ISSUE 3A

APPENDIX 1A

DWG ISSUE 17A

DISTN CODE 1D99

STEP-BY-STEP SYSTEMS
NO. 1, 350A, 355A, 360A, OR 35E97
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING COIN LINES ARRANGED FOR
PREPAY OR COINLESS ACCESS TO
SPECIFIED NUMBERS
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C. Changes in Circuit Requirements Other
Than Those Caused by Changes in

Apparatus A

C.01 The adjustment of relay I is corrected
to reflect resistor SI which 1is in
parallel with relay I.

D. Description of Changes

D.01 The adjustment of relay I is corrected.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 55213-DAJ

WE DEPT 45240-RWH-TMO-PG

Page 1
Printed in U.S.A. 1 Page






CIRCUIT DESCRIPTION

SECTION

CD-32539-01
ISSUE 3A

DWG ISSUE 16A
DISTN CODE 1D99

STEP-BY-STEP SYSTEMS
360A OR 35E97
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING COIN LINES ARRANGED FOR
PREPAY OR COINLESS ACCESS TO
SPECIFIED NUMBERS

NO. 1,

TABLE OF CONTENTS

I - GENERAL DESCRIPTION. . .

1.

PURPOSE OF CIRCUIT . . . « . « =«

2.

GENERAL DESCRIPTION OF OPERATION

3504,

SECTION II -~ DETAILED DESCRIPTION. .

DIAL PULSE . + o « ¢ « s o o o «

SEIZURE. . . « & + o o o 2 o o =

1.

PULSING. . « + « « o o « o « &

GENERAL. .« « « « o « o & « « = »

REGISTER OR CONVERTER DIAL-TONE-
FIRST - APP FIG. 2, 4,AND 8 . .

GENERAL. . .
DIAL-TONE-FIRST - APP FIG. 2

COIN TEST DIAL-TONE-FIRST. . .

DIAL PULSE . « + v « o o = o «
"TOUCH-TONE®" - APP FIG. 4 . . .

COIN TEST - LCOT . . . « + . =

ANSWER AND CUT-THROUGH . . . .

GENERAL. . . . . « « « « &
DELAYED CHARGE AND CUT-THROUGH .
AUTOMATIC COIN DISPOSAL (ACD).
TREZ CALL.

CHARGE CALL. . . . .

. . . . . . . . . -
»
BRI R = s s e | )

353A,

TABLE OF CONTENTS (Cont)

DISCONNECT . . « « ¢ « o « « o =

CALLING PARTY FIRST. . . . . . .
CALLED PARTY FIRST . . . « « o &

DISCONNECT FROM ANNOUNCEMENT SET
(DIAL-TONE~FIRST). . . . . . . .

FORCED DISCONNECT - LCOT . . . .

COIN FIRST LCOT FORCED DISCON-
NECT -SCl4 . . . . . . . . .

DIAL-TONE-FIRST LCOT FORCED DIS~
CONNECT - SC 15. . . . . . . .

COIN DISPOSAL. .

9.

GENERAL.
DISPOSAL SEQUENCE - SC 6

COIN DISPOSAL - LCOT

10.

OPERATOR CALL - LCOT. . . . . .

11,

FALSE PULSE OR TROUBLE CONDITION

Ei][ji][:] w0 \ollw © nollm | Iil © g‘

(DIAL-TONE-FIRST) . . . . . . .

12.

GENERAL. . + « « « &« « « = &
"TOUCH-TONE" . . . . . . .

PERMANENT SIGNAL - APP FIG. S

13.

CIRCUIT PACK ONE.

SENERAL.

AUTCMATIC COIN DISPOSAL OETECTOR
(p/0 CP 1) e e e e e e e e

=
o

= =~
= =l |o|le

b=

-
[

TABLE OF CONTENTS

Printed in U.S.A.

Page 1



CD~32539-01 - ISSUE 3A - TABLE OF CONTENTS

TABLE OF CONTENTS (Cont)
REVERSAL DETECTOR (B/O CP 1) . . .

CONTROLLED PULSE AMPLIFIER
(P/JOCP L) v v v v & v v & o o o &

14. CIRCUIT PACKS TWO, THREE, FOUR,
AND FIVE. . . . . +« « ¢« « o o + &
15. TAKING CIRCUITS OUT OF SERVICE. .
16. TEST JACKS. « « « « « « o =« = &
TIF. « . « « « «
TIS. « « « ¢« ¢ o o &

17. CLASS OF SERVICE TONE - LINE NO.
METHOD OF COIN CONTROL - FS 1ll. .

18. USE IN OFFICES EQUIPPED WITH CAMA

TRONKS. . . . . « . « « « « . .

LINE IDENTIFICATION . . . . .

CUTOFF KEY FOR A, I, AND P LEADS.

TABLE OF CONTENTS

Page 2
2 Pages

PAGE

=1 = =
w||l wll~ [ N

= =
W W

—
w

- =
Bl e e

TABLE OF CONTENTS (Cont)

SECTION III - REFERENCE DATA . . . .

l. WORKING LIMITS . . . « « « + « =

2. FUNCTIONAL DESIGNATIONS.

3. FUNCTIONS. « « v « & « « o o « &
DIAL-TONE-FIRST. . . + « « « « . .

LCOT - DTF OR COIN FIRST

4. CONNECTING CIRCUITS.

« .

5. MANUFACTURING TESTING REQUIRE-
MENTS. e e e 4 e e e e e .

INTERMEDIATE REQUIREMENTS FOR CIR-
CUIT PACKS . « « ¢« v ¢ « o & = .

END REQUIREMENTS . . . . . . . .

SECTION IV - REASONS FOR REISSUE .

PAGE

“1 "I _FIEIE—]

FRIE



CD=-32539-01 - ISSUE 3A - SECTION I

SECTION I - GENERAL DESCRIPTION

1. PURPOSE OF CIRCUIT

1.01 This circuit provides service to coin
stations. It is arranged to automat-
ically collect or return, as required, any
coin(s) deposited.
1.02 The circuit may be arranged to operate
in either a prepay (coin-first) or
coinless access (dial-tone-first) mode. This
circuit may be arranged to function with com-
mon control TOUCH-TONE® and noncompatible
TOUCH-TONE circuits.
1.03 This circuit can be arranged for Local
Coin Overtime (LCOT) charging.

2. GENERAL DESCRIPTION OF OPERATION

DIAL PULSE

2.0l Wwhen a coin station goes off-hook, a

seizure (loop start or ground start
for dial-tone-first or coin-first, respec-
tively) is placed on the line circuit. A
line finder operates and extends the seizure
to its coin trunk, which operates relay PLS
over the loop. The operated relay PLS ex-
tends the loop seizure to the first selector,
register, or converter circuit. Dial tone
is then returned to the coin station.

2.02 The coin trunk receives the dial pulses
from the coin station and repeats them
via relay PLS, toward the first selector.

2.03 1If the coin trunk is arranged to op-
erate in the dial-tone~first mode,
each of the first digits (maximum of three)
is temporarily stored in the trunk digit

register for interdigital translation.

2.04 When the called customer answers, the
terminating circuit produces a rever-
sal of the tip-to-ring potential. This is
detected by the coin trunk, causing it to
enter its charge state and to cut the con-
nection through metallic.
2.05 If the coin trunk is arranged for LCOT,
it sends a start signal to the LCOT
charging circuit which begins timing the ini-
tial period.
2.06 If arranged for LCOT, this circuit,
upon command of the LCCT charging cir-
cuit, will periodically dispose of and test
for coins.
2.07 1If arranged for LCOT, this trunk, under
command of the LCOT charging circuit,
will force disconnect the call if the LCOT
deposit requests are not met.
2.08 When either customer goes on-hook, the
switchtrain causes ground to be removed
from the sleeve lead. This causes the coin
trunk to activate its c¢oin disposal function.
When the coin disposal is completed, the coin
trunk releases the line finder and enters its
idle state.

SECTION I
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SECTION II - DETAILED DESCRIPTION

l. SEIZURE
GENERAL

1.0l When a coin station requests service,

it activates its associated line re-
lay (loop start or ground start for dial-
tope-first or prepay, respectively) which
seizes an idle line finder. The line finder
extends a ground on the sleeve lead to its
coin trunk operating relay S. OQperated re-
lay S places an enable ground to the pulse
amplifier (p/o CPl) and relay PLS. Operated
relay S operates relay SA and, if the trunk
is arranged for dial-tone-first, relay HLD.
The trunk is now ready toc supply and super-
vise loop current to the coin station.

1.02 Operated relay SA opens the operate

path to the Make-Busy (MB) relay, and
sets up an operate path for the Seizure-
Complete (SC) relay.

1.03 When the line finder locates the coin-
station loop, it cuts the station
through to the coin trunk. The coin trunk
then supplies loop current from ground
through resistor R8, inductor L2, and normal
contacts of relays CC and CNT to the tip
lead, over the station loop -£to the ring lead,
through normal contacts of relays CNT, CC,
and CND to the CO battery through the low-
pass filter (inductors L1 and L3, capacitor
FS, diode PLS, and resistor PLS).
1.04 Loop current produces a voltage drop
across resistor PLS. This signal is
amplified by the pulse amplifiex, operating
relay PLS. Operated relay PLS closes the
loop through to a first gelector via resistor
R7, diode CT2, and normal contacts of relays
ANN (dial-tone~first), CC, IDT, and MB. Re-
lay PLS operates relay PLSA, by extending
battery through a normal contact and coil of
relay PLSA to ground. The PLSA operates and
holds through resistor PLSA to the operated
PLS contact. The PLS also starts the inter-
digital timer TM1l, by removing battery from
terminal 1 and placing it on terminal 2.
1.05 The initial operation of relay PLSA
places a holding ground on the pulse
amplifier through normal contacts SC and ANN,
and operated contact S. This guarantees that
Ehe cqin trunk will reach its SC state, be-
fore it will repeat pulses or disconnects in-
to the switchtrain.

At the end of the 70-millisecond inter-
digital timing period, started by oper-
ated PLS, timer TM1l and relay IDT operate.
Operated relay IDT connects transformer Tl

to the tip (establishes voice channel through
the coin trunk), and removes its short-cir-
cuit across resistor R6 and isolation induc-
tor L4. At this time, supervisory current
from the switchtrain is passed through normal
contact GD and resistor R6. This provides

a path for the current during the transient
current build up through inductor L4. Oper-
ated relay IDT also starts timer TM2, and
supplements the holding ground to the pulse
amplifier through normal contacts of GD and
EID.

1.06

1.07 Timer TM2 fast-operates through a nor-
mal contact of SC and resistor SC,
operating the Guard (GD) relay. Operated
relay GD removes resistor R6é from the super=
visory loop toward the switchtrain, placing
isolation inductor L4 in series with the
tip-to-ring shunt path, and provides an oper-
ate path to relay SC through operated SA and
normal ECD contacts.

1.08 Operated relay SC removes the holding
ground toward the pulse amplifier,
splits the sleeve lead (this puts relay S
under control of the switchtrain sleeve and
grounds the sleeve toward the line finder),
removes resistor SC from the timing network
of TM2, and operates the Delayed-Charge (DYC)
relay through normal contacts CT and ANN.

The coin trunk is now in its SC state.
It is ready to pass dial tone to the
coin-station and to repeat dial pulses (see
1.09 for additional requirements in common
control and noncompatible TOUCH~TONE oiffices,
or pass TOUCH-TONE into the switchtrain.
Relay S, now under control of the switch-
train, will recognize disconnects and ini-
tiate the coin disposal function.

1.09

REGISTER OR CONVERTER DIAL-TONE-FIRST -
APP FIG. 2, 4, and 8

1.10 When dial-tone-first operation is
provided in a common control or non-
compatible TOUCH-TONE office, a register/
converter attached signal must be received
before the trunk will allow dial pulses or
switchhook flashes to be repeated into the
switchtrain. The register or converter
attached signal is passed over the CS or Ic
lead, respectively, and consists of a bat-
tery (-48 volts) pulse which operates relay

SECTION II
Page 1
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§SD1. Operated relay SSD1 operates relay
§SD2 from ground through an operated S con-
tact. When the battery pulse is removed,
relay S$SD1 releases and operates relay SSD3
from ground through operated contacts of
relays § and S5D2. Relay SSD2 remains op-
erated through one of its make contacts to
ground provided by operated relay S. The
release of relay SSDl also transfers the
CS/IC lead into the trunk battery and ground
signal detector circuit. Relay S$SD1 winding,
used to detect the battery pulse on the IC
lead, also indicates a coin class of service
to the converter circuit {(noncompatible
only) .

1.11 Operated relay SSD3 provides a path to
the sleeve lead through a normal CCK
contact for relay S. This path supplements
two other paths (one through contacts of
relays DCl, DC2, and F, and another through
relay contacts EID and F) between the sleeve
lead and relay S. When the trunk reaches
this state, it is ready to repeat pulses
or switchhook flashes into the switchtrain.
However, if any loop signals are detected by
the coin trunk before relay SSD3 operates,
the coin trunk disconnects from the switch-
train and activates its coin return function
toward the coin station, seé 7.

2. PULSING
GENERAL
2.01 During dial pulsing, the open loop
condition of each pulse turns off the
pulse amplifier, releasing relay PLS. When
the pulse amplifier turns off, its single-
shot (monostable multivibrator) is £fired,
locking the amplifiers output off for a 43-
millisecond (+5 percent) time period. This,
by holding relay PLS normal, ensures all

pulses repeated into the switchtrain have a
break period greater than 40-milliseconds.

2.02 Released PLS, releases relay PLSA,
timer TM1l, and timer output relay IDT.
Released IDT, releases timer TM2:; timer out-
put relay GD opens the secondary of trans-
former Tl, and connects the tip lead from

the switchtrain to resistor R7. Relay IDT,
under control of timer TMl, is held normal
over the pulsing of each digit. Thus, trans-

former Tl and inductor L4 are removed from
~he pulse repeating loop during pulsing.

SECTION II
Page 2

2.03 Loop pulsing, under control of the
coin station dial, causes relays PLS
and PLSA to operate and release. Contacts
of relay PLS repeat pulses into the switch-
train and into the input of timer TMl. At
the end of a digit, timer TMl operates re-
lay IDT (timer TM1 operates when relay PLS
remains operated for a period greater than
70 milliseconds). Operated relay IDT con-
nects ground through a normal of relay GD
to the hold input of the pulse amplifier,
starts guard timer TM2, reconnects trans-
former Tl across the switchtrain loop, and
removes the short across inductor L4 and
resistor R6. Thus, the pulse amplifier is
held operated during the guard interval, and
is independent of the customer loop. During
this period, current from the switchtrain
is passed through resistor R6 and inductor
L4. Resistor R6 provides for continuous
current flow from the switchtrain, while
current is building in inductor L4.

2.04 After a 200-millisecond delay, timer

TM2 operates from operated IDT. This
operates relay GD, which removes the hold
on the pulse amplifier and opens the path to
resistor R6. With resistor R6 removed from
the switchtrain loop, all supervisory cur-
rent passes through inductor L4. 1In this
state, the coin trunk is ready to accept the
next digit dialed, and provides preanswer v
supervision toward the coin station. In this:
state, the trunk can pass audible signals
between the coin station and the switchtrain
via transformer Tl. If another digit is
dialed, the operation described in 2.03 and
2.04 is repeated.
DIAL-TONE-FIRST - APP FIG. 2
2.05 The optional arrangement for dial-tone-
first operation provides the means to
count digits (relays DC-), count the pulses
in a digit (relays P-), record digit trans-
lations (relays F, SDl, 410X, and Xll), con-
nect the coin station to a recorded announce-
ment (relay ANN), and to make an interdigital
coin test (relays HLD and EID).
2.06 Operation of the digit register is con-
trolled by relay IDT, which operates
when the coin station goes off-hook and at
the end of each digit dialed. The initial
operation of relay IDT sets the digit regis-
ter in its off-hook state by operating reiav
DC3. The register then counts each operation
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of relay IDT, with a maximum count of three,
and provides control for the translator dur-
ing translation of the A, B, and C digit, as
required, see Table A.

TABLE A
Relays
. Remaining
Operated
. at End
Digit IDT DCl DC2 DC3 of Digit
1 .
Off-Hook Operate - - X DC3
Release - X X i
1
Operate - X - DC2 i
Release X X - !
2 ;
Operate X X X DCl,DCc2,
DC3 !
Release X - X I
3
Operate X - - DCl l

2.07 Operation of the pulse register is

controlled by relay PLSA via a make
contact of relay S, and normal contacts of
relays GD, ANN, and EID. This register
counts the operations of relay PLSA, and is
cleared each time relay GD operates. Opar-
ation of relays ANN or EID, or the release
of relay S, also clears (releases) the pulse
register.

2.08 WwWhen the coin trunk is initially

seized, the operation of relay PLSA
operates relay P4. However, the translator
(relays F, SDl, 410X, and X1ll) does not sam-
ple the pulse register output at this time,
and the subsequent operation of relay GD
(the hold on the pulse amplifier guarantees
that relay GD will operate (see 2.04) re-
leases relay P4. At the beginning of each
digit (a maximum of three digits are count-
ed), relay GD releases, enabling the pulse
register.

2.09 When the first digit is dialed, the
initial release of relay PLS releases
timer TML1 and its output relay IDT. Released
relay IDT advances the digit counter from its
off-hook state (DCl DC2 DC3 = 00l) to a state
which indicates the first digit is being re-
ceived (DCl DC2 DC3 - 01l). The release of
relay IDT also releases timer TM2 and its
output relay GD. With relay GD released,
the pulse counter (relays P-) counts the
operations of relay PLSA as it responds to
dial pulses, see Table B.

SECTION II
Page 3
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TABLE B
| T M ! :
Relays Remaining
: ; Operated at End
Pulse PLSA P1 P2 j P3 P4 P5 f of Pulse
Release - - % - - -
1 | i
Operate - - - X - ; P4 !
Release - - POX X - 1 |
2 i f i
Operate - - D ¢ - - i P3 ;
Release - : X D 4 - -
3 1
Operate - : X X X - P2, pP3, P4
Release - ; X - X -
4 ;
Operate - i X - - - P2
Release X X - - - :
5 0
Operate X X - X - ] Pl, P2, P4
Release X X X X -
6
Operate X X X - - Pl, P2, P3
Release 7 - X - -
7
Operate X - X X - Pl, P3, P4
Release X - - X X
8 : i
Qperate X - - - X ’ Pl, PS
Release - - - i - X :
9 :
| Operate - - - X X | p4, PS5
| Release 5 - - X X X }
10 | !
Operate - - X - | X P3, PS
SECTION II
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2.10 At the end of the first digit, recog-

nized by a close loop condition greater
than 70 milliseconds, timer TMl operates
Interdigital Time (IDT) relay. Operation of
relay IDT advances the digit counter to its
end-of-first-digit state (DCl DC2 DC3 = 010),
and starts the 200-millisecond guard timer
TM2. During the guard-time interval, the
digit counter connects the memory (relays F,
SDl, 410X, and X1l provide the memory, while
contacts of relays P- and DC- and cross-
connections provide the translation function)
to the pulse-register outputs. This connec-
tion is made over preselected cross connec-
tions (see Note 401 of SD drawing for typical
cross-connections) (see Note 401 of SD draw-
ing for typical cross-connections), and as
this is the first digit, relay F will normally
look for a ground on the 0 and 1 outputs of
the pulse register (assumes 0 or 1 in the
first digit position indicates a free call-no
initial deposit required). If a ground is
present, relay F will operate and lock itself
to ground through a contact of relay S. Oper-
ated relay F then operates the Coin Present
(CNP) relay via resistor F and a contact of
relayS. Operated relay CNP will cause End
Interdigital (EID) relay to operate when the
guard interval is over (relay GD operated).
If ground is not found on the 0 or 1 pulse
register outputs, relay F will not operate.
At the same time, however, the memory is
examining selected pulse register outputs (2
through 9) for a possible first digit of a
free code. Provision is made for arranging
the following codes for free calls.

(a) bDigit 1, initially.
(b) Digit 0, initially.
(¢) X1l service codes.

{d) 410X service codes.

A special arrangement is provided when both
411 and 410X service codes are provided. De-
tailed cross-connection information is ex-
plained in Note 401 of the SD drawing. If

a free or potentially free code is not indi-
cated in the first digit translation, all
translation cross-connections to the memory
are disabled when relay GD operates.

2.11 At the end of the 200-millisecond

guard interval, relay GD operates and
releases any operated P- relays (clears the
pulse register), and opens the hold path to
the pulse amplifier. The coin trunk is now
ready to receive and repeat into the switch-
train, the next digit dialed.

2.12 The second and third digits are pulsed

into the pulse register as described
above, and read under control of the digit
counter into the memory if an allowed first
digit was recorded (relay 410X and/or X111
operated). If the second digit is a 1, mem-
ory relay SDl is operated, enabling a path
via DC- contacts to relay F (terminal X11A).
If the third digit is a 1 (or a 0 for 410X
codes), relay F i1s operated at the end of
the third digit.

3. COIN TEST DIAL-TONE-FIRST

DIAL PULSE

3.01 Relay EID, operating when relays GD
and CNP are operated, retires the
Digit-Counter (DC-) relays, the Pulse Counter

(P~) relays and, if operated, releases re-
lay CNT. Thus, on 0~plus or l-plus calls,
operation of relay F at the end of the first
digit operates relay CNP, which causes relay
EID to operate at the end of the guard inter-
val. Hence, for this case the interdigital
coin test will not be made and the second
and third digits will not be recorded or
translated.

3.02 If a nonfree code (initial deposit re-
quired) is indicated, relay F does not
operate and an interdigital coin test is made
as follows. Operation of relay IDT at the
end of the third digit advances the digit
counter to a state that operates the Coin
Test (CNT) relay via normal ANN, EID, and
make S contacts. This starts the interdigi-
tal coin test, releasing relay HLD and con-
necting relay CNP to the tip side of the
station loop via diode CR5, inductor L1, and
relay contacts I, CND, and CNT. Contacts of
relay CNT open the ring lead toward the sta-
tion during the test, causing the release of
the station coin-ground removal relay (if

SECTION II
Page 5
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provided). Relay CNP may operate during
line charging; however, it is not read until
200 milliseconds has elapsed. Thus, if a
coin ground is present at the station, relay
CNP will operate from the ground over the tip
lead. At the end of the guard interval (200
milliseconds) relay GD operates from timer
TM2. Operated GD operates relay EID if a
coin ground is present (CNP=l), or relay ANN
if no coin ground is found (CNP=0). For the
coin present case, operated relay EID estab-
lishes a hold path for operate relay CNP via
resistor F, releases the pulse and digit reg-
isters, and releases relay CNT. Released
relay CNT reconnects the tip and ring to the
ground and battery feed, and reoperates re-
lay HLD. Slow to operate relay HLD holds

the pulse amplifier operated, until the tran-
sient currents on the station loop decay.
When relay HLD operates, the pulse amplifier
hold is removed and the amplifier is enabled.
Thus, the coin trunk is ready to repeat any
further loop signals into the switchtrain.
For the coin not present case, operated re-
lay ANN opens the loop toward the switch-
train, places a locop seizure toward the
announcement circuit, bridges the announce-
ment output across the tip and ring toward
the station, opens the tip and ring trans-
former T1l, transfers the control of slow-
release relay DYC to a contact of relay PLSA,
and transfers the control of relay S to a
contact of relay DYC. Thus, the coin trunk
releases the switchtrain, applies an an-
nouncement toward the station, and super-
vises the station connection via the pulse
amplifier.

3.03 If the coin test is made for a common
control office, operation of relay EID
connects battery toward lead CS to indicate
a coin is present. This condition is de-
tected by the common control when it requests
a coin test over lead CS. The other func-
tions of the interdigital coin test in a
common control office are as described in
3.02.

"TQUCH-TONE®" - APP FIG. 4

3.04 wWith the coin trunk in its off-hook
state (DCl DC2 DC3 ~ 001), the trunk
is ready to receive coin test or free call
signals on the CS or IC lead from the regis-
ter trunk or converter circuit, respectively.

SECTION II
Page 6

This signal lead is connected to the coin
trunk battery and ground signal detector
through operated contact SSD3 and normal
contact CCK, as described in 1.10 and 1l.11.

3.05 When a coin test is required, the reg-
ister or converter places a ground on
the signal lead. This operates reed relay
Coin-Check Detector (CCKD) in the battery
and ground detector circuit. Operated CCKD
operates relay CCK, which locks itself
through an early make contact to ground pro-
vided by a make S contact. In operating,
relay CCK also opens the IC or CS signal
lead. This releases reed relay CCKD, and
connects the signal lead to battery through
the PS resistance lamp, break contact FC,
and make (not yet operated) contact EID.
Operated CCK, with CNT normal, fast recycles .
timer TM2 by connecting 1500-ohm resistor CCK'
to terminal 2 and removing battery from ter-
minal 2 of timer TM2. This starts the release
of relay GD (output relay of TM2) which, when
released, operates relay CNT through operated
contact CCK. Operated relay CNT starts the
coin test as described in 3.02 and, in this
case, starts the guard time TM2 by removing
battery from terminal 1 and applying it to
terminal 2. Operated CNT also removes the
fast recycle resistor CCK from terminal 2 of
TM2. After 200 milliseconds, TM2 operates
relay GD, and relay EID or ANN operates as
degcribed in 3.02. If a coin is present,
operated EID applies battery to the IC or
CD signal lead through the path set up by
operated relay CCK. This battery signal is
a coin pressent indication to the register
or converter circuit.
3.06 When the register or converter transla-
tion indicates that the call is free
(no initial deposit required), a battery
signal is applied to the CS or IC lead toward
the coin trunk. This operates reed relay
Free Call Detector (FCD) in the battery and
ground detector circuit. Operated FCD oper-
ates relay FC, which locks itself operated
through an operated contact of relay S.
Operated relay FC operates relay F, and opens
the PS lamp connection toward the CS or IC
lead. Operated relay F operates relay EZID,
locks itself operated through an operated
contact of relay S, and disables the reversal
detector circuit. The trunk remains in this
state until it receives answer or disconnect
signals.
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4, COIN TEST - LCOT

4.01 The LCOT coin test is only performed
after the coin box has been cleared of
the previous coin(s).

4.02 The LCOT coin test command is a 325-
millisecond ground on lead CTS from

the LCOT charging circuit. This ground oper-

ates relay CNT.

4.03 If the coin is present, relay CNP oper-

ates and a ground is sent over lead

CTM during the 325-millisecond interval.

(U1}

ANSWER AND CUT-THROUGH

GENERAL

5.01 The coin trunk detects answer super-

vision from the switchtrain with re-
lay CT. This relay, which is polarized by
shunt diode CT2, will operate when the
switchtrain applies a reversal toward the
coin trunk. The reversal makes the tip
potential negative, relative to the ring
lead. With this polarity applied, shunt
diode CT2 is reverse biased; thus loop cur-
rent from the switchtrain is passed through
the 700-ohm winding of relay CT. Diode CTl1
is forwarded biased under this condition,
bypassing inductor L4 and resistor R7. The
path provided by diode CTl aids the operation
of relay CT, and clamps transient voltage
surges by establishing a discharge path for
the inductive energy in inductor L4.

DELAYED CHARGE AND CUT-THROUGH

5.02 When the switchtrain reverses the tip-

to-ring potential, relay CT operates.
Operated relay CT starts the release of
slow-release relay DYC, and sets up an oper-
ated path to the Charge Call (CC) relay
through a break contact of relay DYC. Thus,
if the reversal remains for a period greater
than the release time of relay DYV, relay DIYC
releases and operates relay CC. Operated
relay CC locks itself operated under control
of operated relay SC, and cuts the tip and
ring through metallic to the station. How-
ever, if the reversal is transient in nature,
relay CT releases before slow-release relay
DYC. This returns the coin trunk to its
pulse repeating state, and a charge condition
is not set.

5.03 With relay CC operated, the coin trunk
is cut through, removing transformer
Tl and the pulsing circuitry from the tip
and ring. Thus, relays PLS, PLSA, and CT
release; released relay PLS releases timer
TM1 and its output relay IDT, which releases
timer TM2 and its output relay GD. When re-
lay CC cuts the tip and ring through the
automatic coin disposal detector is removed
from the tip lead and the reversal detector
CPl is connected. However, if the call is
free (no initial desposit required) relay F
is operated, opening the circuit to the re-
versal detector.
AUTOMATIC COIN DISPOSAL (ACD)
5.04 If the call terminates to a trunk ar-
ranged to provide automatic return
of initial deposits, and if the coin trunk
has not cut through before the application
of the return potential, return potentials
{single lead tip only - or simplex) are de-
tected by relay ACD. This relay, connected
from ground to the tip lead through zener
diodes ACD1l and ACD2, will operate if a
potential greater in magnitude (either plus
or minus) than 100 volts is present on the
tip lead prior to cut-through. Thus, if
relay ACD operates, it directly operates re-
lay CC, setting the charge condition in the
coin trunk and cutting the trunk through
metallic. In cutting through metallic, the
coin trunk passes the coin disposal potential
toward the coin station.
FREE CALL
5.05 When the coin trunk is equipped for
dial-tone~first, a free-code call
causes relay F to operate (F is operated from
internal dial-pulse translation or from sig-
nals received from TOUCH=-TONE equipment).
Operated relay F removes the reversal detec-
tor. On this type of call, the terminating
circuit is arranged such that ground is al-
ways applied to the tip lead; thus, the coin
trunk is not required to detect reversals.
Removal of the reversal detector also pre~
sents the reversal detector from falsely
operating, if the terminating circuit applies
negative coin potential to the tip lead, see
14.03.

SECTION II
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5.06 Free calls that terminate to circuits
that return answer supervision rever-
sals (+48 volts on ring with tip grounded),
cut the coin trunk through, and therefore,
operated relay CC. Operated relay CC sets
the coin trunk in its charge state and it
will, upon disconnect, apply coin collect
potential toward the station.
CHARGE CALL
5.07 when a call terminates to a nonfree
code (all calls if the coin trunk is
arranged for prepay), the answer supervision
signal (-~48 volts on tip with ring grounded)
causes the coin trunk %o cut through by op-
erating the charge call relay CC. On this
type call, relay CC connects the reversal
detector to the tip lead. The negative po-
tential on the tip lead is detected and re-
lay REV operates. Operated relay REV
reverses the tip and ring lead toward the
coin station, preventing the supervisory
battery at the terminating end from locking
to the coin ground at the station. Opera-
tion of relay REV also operates the Timed
Disconnect (TD) relay from ground through
operated contact CC and released contact IDT.
The function of relay TD is described in
6.02.

6. DISCONNECT

CALLING PARTY FIRST

6.0l When the coin station goes on-hook the

loop is opened by the switchhook con-
tacts. This releases the supervisory relay
in the associated selector, trunk or con-
nector.

Note: If the coin trunk was not in its
cut-through state at the time of dis=-
connect, the disconnect is repeated in-
to the switchtrain by relay PLS.

This causes ground to be removed from the
sleeve, releasing relay S; however, relay SC
remains operated at this time and its con-
tacts in the sleeve lead apply a holding
ground toward the line finder c¢ircuit. Coin
disposal potential is then applied by the
coln trunk toward the station (see 6.), and
when the coin ground is cleared, the coin
trunk restores to normal, releasing the

line finder circuit.

SECTION II
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CALLED PARTY FIRST

6.02 When the called party goes on-hook

first, the connector or trunk restores
to normal polarity (negative on ring, ground
on tip).

Note: Recording completing type trunks
do not operate in this manner. For this
type trunk, called party disconnect sim-
ply passes supervision control to the
coin station; therefore, the release of
the switchtrain is always as described
in 5.01.

Ground on the tip causes the reversal de-
tector to release relay REV. Released relay
REV removes the reversal toward the coin
station, thereby maintaining ground on the
tip lead toward the station. Released relay
REV also starts a l2-second timing interval,
by switching battery (through an operated
contact of relay TD) from terminal 1 to ter-
minal 2 of timer TMl1. If the coin station
goes on~hook before the l2-second timing has
elapsed, the trunk releases as described in
6.01l. However, if the coin station does not
go on~hook, timer TMl operates relay IDT.
Operation of relay IDT releases relay S (the
hold path to the sleeve lead for relay S was
switched through a normal contact of relay
IDT when relay TD operated). The release

of relay S returns the coin trunk to normal
as described in S.0Ll.

DISCONNECT FROM ANNCUNCEMENT SET (DIAL~TONE-
FIRST)

When the coin station connected to “he
announcement set, switchhook super-
vision is provided by the pulsing circuit.
Thus, when the station goes on-hcok, relay
PLS and PLSA release. The release of re-
lay PLSA starts the release of slow-release
relay DYC, which was placed under control

of relay PLSA when relay ANN operated. When
relay DYC releases, it releases relay 5 via
an operated contact of relay ANN. Released
relay S starts a coin return cycle to pro-
vide a return of any coins(s) which may have
been deposited after the interdigital coin
test. The coin trunk then restores to nor-
mal, releasing the line finder circuit.

6.03
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7. FORCED DISCONNECT - LCOT

7.01 If arranged for LCOT, this coin trunk
can be force disconnected upon command
of the LCOT charging circuit.
COIN FIRST LCOT FORCED DISCONNECT - SC 14
7.02 1If the calling customer has failed to
deposit a coin within a given amount
of time, relay LCOT B- will operate. With
options B and G (LCOT, prepay) a ground is
applied to lead FD by relay LCOT B. With
leads FD grounded relay CND operates and the
trunk goes into its disposal/disconnect mode.

DIAL-TONE-FIRST LCOT FORCED DISCONNECT -
sC 15
7.03 As in 7.02, it the calling customer
failed to deposit a coin within a given
amount of time, relay LCOT B- will operate.
With options B and F (LCOT, DTF) a ground is
applied to lead FD by LCOTS B- relay. With
lead FD grounded, relays CNT and MB operate.
Relay CNT operated opens the T and R leads.
Relay MB operated removes the sleeve ground.
The trunk then goes into a disconnect mode.

8. COIN DISPOSAL

GENERAL

8.01 The coin-disposal function is initiated

when relay S releases, with relay SC
operated. Operated relay SC holds a ground
on the sleeve lead toward the line finder
circuit during the coin-disposal operation.
Relay SC is released by End Coin Disposal
(ECD) relay when the coin ground is cleared.
This returns the coin trunk to its normal
state (all relays released), and releases the
line finder circuit.

8.02 The coin control circuitry (FS 3) may

be arranged to provide a limited (option
W) or unlimited (option V) number of attempts
to clear a stuck coin. With option W, the
number of attempts is limited by the coin
trunk timed release circuit. With option V,
coin disposal attempts will continue until
the coin ground is cleared.
8.03 The polarity of the coin disposal ap-
plied toward the coin station is con~
=rolled by relay CC. This relay, which
operates if answer supervision is returned
£o the coin trunk, will cause collect or re-
turn potential to be applied for its operated
or normal states, respectively.

§.04 The coin trunk provides single-lead
coin control toward the station. This
method of coin control (coin potential on
the tip with the ring open) allows this trunk
to work into cein stations equipped with a
ground lifting relay.
DISPOSAL SEQUENCE - SC 6
8.05 Release of relay S with relay SC op-
erated, connects battery through lamp
CND and parallel resistor CND to the A lead
of the interrupter circuit. At the same
time, relay CND is connected to the P lead
of the interrupter circuit. After a delay
of 0 to 500 milliseconds, the interrupter
circuit returns ground on the P lead, oper-
ating relay CND. Operated relay CND locks
itself operated through a contact of relay
SA, connects relay I to interrupter lead T,
connects relay CNP to the make contact of
relay PC, and transfers control of timer
™2 to a make contact of relay I.

8.06 On the next cycle of the interrupter
circuit, ground is returned to the
coin trunk on lead I, operating relay I.
Operated relay I operates relay CNT through
a make contact of relay CND, and opens the
operate circuit to slow-release relay CNPA.
When relay CNT operates, ¢oin disposal po-
tential is applied toward the coin station
through a make or break contact of relay CC,
through diode bridge, resistor and relay CP,
and through make contact of relays I and
CNT. A break contact of relay CNT opens
the ring lead toward the coin station. The
coin ground at the station causes relay CP
to operate (relay CP may operate and release
on line charging even if no coin ground is
present). Operated relay CP provides a hold
path for slow-release relay CNPA, which
started to release when relay I operated.
Relay CP remains operated as long as coin-
ground current exists.

8.07 The state of relay CNP is masked dur-
ing the first 200-milliseconds of the
500-millisecond interrupt cycle by the out-
put relay GD of timer TM2. This prevents
false operation of relay ECD during any
transient release of relays CP and CNP. At
the end of the 200-millisecond guard inter-
val relay GD operates, placing relay ECD
under control of a normal contact of relay
CNP. Thus, if the coin ground is cleared
(coin returned or collected) before the end
of the interrupt cycle, relays CP and CNP
release, operating relay ECD. Operated
relay ZCD lccks itself operated chrough a

SECTION II
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make contact of relay CND, and releases re-
lay SC. When relay SC releases, it releases
the line finder circuit, relay SA, and the
interrupter circuit. Released relay SA re-
leases SND, which releases relays SNT, I,
ECD, and GD, returning the coin trunk to its
normal state.

8.08 1If more than one interrupt cycle is
required to dispose of the coin(s),

or if there is a stuck coin, the interrupter
releases relay I. Released relay I opens
the operate path to relay ECD, and recycles
timer TM2, releasing relay GD. On the next
interrupter c¢ycle, the sequency of 6.06 and
8.07 is repeated. Thus, repeated disposal
attempts are made until the coin ground is
removed, or until the timed release circuit
(option W) removes battery from relay CNP:
whereupon, the coin trunk release seguence
of 8.07 takes place.

9. COIN DISPOSAL -~ LCOT

9.01 when this trunk is arranged for LCOT,

the LCOT charging circuit will period-
ically command the coin trunk to dispose of
coin (the initial deposit and the subsequent
overtime deposits).

9.02 The LCOT disposal command is a ground
on lead DS1A. With the application of
this ground relays CDA and CND operate and
the coin trunk cycles into its disposal mode,
but does not release at the end of the cycle.
9.03 The disposal command will persist un-
til a ground on lead DS4 is no longer
transmitted during the +110 volt application
period (relay I operated).
9.04 Under stuck coin conditions, LCOT will
command a maximum of 5-6 applications
of +110 volt and will then restore to normal.
The coin trunk will then register a stuck
coin indication at the end of the call, see
8.08.

10. OPERATCR CALL - LCOT

10.01 If the calling party places a call to

an operator trunk that returns reverse
battery supervision, relay CC operates and
gives a start indication to LCOT via lead
RBS.

SECTION II
Page 10

10.02 with the attendants application of

#110 volt, the trunks ACD responds and
relay ACD operates. Relay ACD operated pro-
vides a ground on lead LDM. This ground
nullifies LCOTs operation for the duration
of the call.

11. FALSE PULSE OR TROUBLE CONDITION
(DIAL-TONE-FIRST)

GENERAL

11.01 when a coin trunk is associated with
common control or noncompatible TOUCH-
TONE equipment, this eguipment must be seized
before dial pulse information can be handled
by the central office. Thus, the coin trunk
is arranged to apply coin return toward the
coin station, and release itself and its
line finder circuit if pulses are received
before the central office seizure is com-
plete.

11.02 If the seizure of the central office

equipment is not complete before loop
pulses are received, relay SSD3 is normal,
see 1.10 and 1.1ll. The pulse(s) received
cause the DC- to advance from its off-hoock
state, opening the remaining circuits to
relay S. Thus, relay S releases and the
coin trunk enters its coin disposal sequence
see 6.

"TQUCH~-TONE"

11.03 If a TOUCH-TONE circuit encounters a
trouble condition and cannot complete
a call, it will return reorder tone to the
coin station. Disconnect by the coin sta-
tion, during the reorder interval, will re-
store all circuits to normal as described
in 53.01. 1If the coin station remains off-
hook, the reorder interval terminates, and
a coin check signal is sent to the coin
trunk. The coin check signal operates re-
lays CCKD and CCK in the coin trunk. If a
no-charge indication was previously sent
(relay F operated), or if the trouble was
caused by loop pulses (DC- relays advanced
from off-hook state), operated relay CCK
releases relay S. This restores all cir-
cuits to normal, see 6. If relay F is nor-
mal and the digit register (DC~- relays) is
in its off-hook state, operation of relay
CCK will initiate a coin test, see 3.05.
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If a coin is present, the coin trunk will
supervise the loop toward the coin station
and return all circuits to normal if any loop
pulses or a disconnect signal occurs. How-
aver, if no coin is found, the station is
connected to the announcement circuit, see
5.03.

12. PERMANENT SIGNAL - APP FIG. 5

12.01 Relays PS and PSl, and resistance lamp

PS, provide the coin trunk with a means
to count timing pulses from the central of-
fice common timing circuit. Wire option M is
used if the timing circuit output is battery;
option N is used if the output signal is
ground.

12.02 The permanent signal circuitry is ac-
tivated when relay S operates. This
connects relay PS to the common timing cir-
cuit through a break contact of relay CNP
and an operated contact of relay ANN, or a
break contact of relay CC. When battery
(option M) or ground (option N) is returned,
relay PS operates and transfers its connec-
tion from the timing circuit to a holding
battery or ground, respectively. In oper-
ating, relay PS connects relay PS1l through
to the timing circuit., If relay PS is not
released (CNP operates or relay CC operates
with relay ANN normal), the next timing pulse
operates relay PSl. Operated relay PSl trans-
fers its connection from the timing circuit
to a holding ground, through an operated con-
tact of relay PS. The operation of relay PSl
opens the loop start leads (ST and ST1l) to-
ward the announcement circuit, and connects
ground to terminal 26 and 27 of terminal
block B.

12.03 Thus, permanent signal outputs are pro-

vided when the coin trunk is sei:zed,
without the return of answer supervision (re-
lay CC operated), for a period greater than
its timing interval, or for dial-tone-first,
when a connection to the announcement circuit
(relay ANN operated) exists for a period
greater than the permanent signal timing
interval.

13. CIRCUIT PACK ONE

GENERAL

13.01 Circuit pack one contains three inde-

pendent circuit functions: an auto-
matic coin disposal detector, a reversal
detector, and a controlled pulse amplifier.
Each of these circuits is described in the
Zollowing paragraphs.

AUTOMATIC COIN DISPOSAL DETECTOR (P/O CP 1)
13.02 Zener diodes CRl and CR2, resistor

and reed relay Kl, form a detector
which operates if a voltage in excess of
+100 volts is applied to terminal 3. The
application of +100 volts to terminal 3 will
forward bias diode CR1l and break down reverse
biased diocde CR2. Diode CR2 will, in this
case, nominally drop 68 volts; thus, the re-
maining voltage of 32 volts will be dropped
across the series combination of resistor RS
and relay Kl, operating the relay. The
application of -100 volts to terminal 3 re-~
sults in a similar operation, with the roles
of diodes CR1l and CR2 interchanged.

RS,

13.03 When relay Kl operates, ground is ap-

plied to terminal 1. ©Diode CR3 pro-
vides contact protection for the dry-reed
contact of relay Kl, and is externally con-
nected to the input side of the load driven
by contact Kl.

13.04 If voltages less than the breakdown of

diodes CR1l or CR2 are applied to ter-
minal 3, the reverse-biased diode blocks
current flow and prevents relay Kl from oper-
ating (application of this circuitry is given
in 5.04).

REVERSAL DETECTOR (P/O CP 1)

13.05 Transistors Q3, Q4, and Q5 form a high

gain dc amplifier. The output of this
amplifier drives reed relay K2. Resistors
R13 and Rl2 provide a threshold bias at the
emitter of transistor Q4. This bias (nomin-
ally 41 percent of the local battery poten-
tial) establishes the voltage that must be
exceeded at terminal 0 before the amplifier
will become active. Capacitor C3 and exter-
nal resistors R7 and R8 (P/0Q CP 2, 3, or 4)
form a low pass filter at the input to the
amplifier.

13.06 When the voltage across C3 becomes
approximately 2 volts more negative

than the voltage at the emitter of Q4, the

amplifier turns ON and operates relay X2.

Operated relay K2 applies a ground to ter-
minal 16. The amplifier turns OFF, releasing

relay K2 when the voltage across C3 becomes
less negative than the threshold. Diode CR7
provides contact protection for dry reed con-
tact K2 (application of this circuitry is
given in 5.07).

CONTROLLED PULSE AMPLIFIER (P/0 CP 1)

12.07 Transistor Ql is a dc amplifier and
provides output current tO an external
relay (PLS) connected to terminal 1l. Re-
sistor R3, and varistors RV1 and RVZ provided

SECTION II
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a threshold bias at the emitter of transistor

Ql. Resistors R4 and R21 provide current
limiting for the collector circuit of Q1.
Resistor Rl provides current limiting for

the base of Ql and isolation for the external
Resistor
R2 provides current limiting for the hold in-

circuitry connector to terminal 15.
put to the base of Ql.
13.08 Transistors Q2 and Q6 form a single-

shot (monostable) multivibrator.
Diodes CR5 and CR6 provide current switching

for trigger and output signals, respectively,

which have a common node at the collector of
transistor Q2.
limiting for output current from the collec-
tor of Q2, and resistor R4 provides current
limiting for current between the collectors
of transistors Ql and Q2. Trigger pulses
are developed across resistor R6 and are
coupled to the collector of Q2 by capacitor
Cl. Precision components R17 and C2 estab-
lish the timing period for the quasi-stable
state of the single shot multivibrator.
Diode CR9 provides reverse-bias protection
for the base emitter junction of transistor
Q6. Resisteor R11l and capacitor C4 provide
filtering for the battery supplied to the
single shot multivibrator.

13.09 Transistor Q1 turns ON for input volt-
age at terminal 15 that are move than
3 volts above battery. When Ql is ON, it
draws current from ground through an exter-
nal relay PLS into terminal ll, through
resistors R21 and R4, through its collector
and emitter, through varistors RV1 and RV2
to battery. At this time, the single shot
multivibrator is in its monostable state
(Q6 ON and Q2 QFF). Thus, the anode of CR4
is held at a potential near the battery
supply and is reverse biased. The cathode
of diode CRS is returned to ground through
R6 and is, therefore, also reverse biased.
Thus, the circuitry is in a stable gtate and
will remain so, until the drive signal at
terminal 15 is dropped below the turn-on
level of transistor Ql. Note, however, that

if terminal 27 (hold) is grounded, base drive

for Ql is provided through R2. If present,
this drive will hold transistor Ql ON in-
dependent of signals applied to terminal 15.

SECTION II
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Resistor R21 provides current

13.10 When the drive signal is removed from
terminal 15 (voltage less than 2 volts
above battery), transistor Ql turns OFF.
However, the inductive load connected to
terminal 11 (relay PLS) has built up induc-
tive energy during the time Ql was ON. This
energy momentarily causes current to flow
into terminal 11, forward biasing diode CRS.
Thus, this diode turns ON and a positive,
relative to ground, trigger pulse is develop-.
ed across resistor R6. This pulse is coupled
to the collector of transistor Q2 by capac-
itor Cl and causes the single shot multi-
vibrator to switch to its quasi-stable state.
Thus, transistor Q2 turns ON, and transistor
Q6 turns OFF. The single shot multivibrator
remains in this state for 43 milliseconds,
and during this time, ON transistor Q2 is
holding the anode of diode CR4 near ground
potential. Thus, if transistor Ql is driven
ON during the quasi-stable interval, collec-
tor current for Ql is supplied from transis-
tor Q2, through diode CR4 and resistor R4.
This prevents Gl from driving the load at-
tached to terminal 11 (PLS relay). After
the timing interval, the single shot multi-
vibrator returns to its monostable state
(Q2 OFF, Q6 ON). With Q2 OFF, Ql will draw
current from the load (terminal 1ll) when it
is driven ON.

13.11 The input signals to the pulse ampli-

fier (terminal 15) are passed through
a filter. This filter, which is not part of
¢cp 1, is made up of a low pass section (in-
ductor L1 and resistor PLS) and a series-
resonant trap {(inductor L3 and capacitor FC)
connected across the PLS resistor. This
trap, which rescnates at 60 hertz, provides
rejection of longitudinal power which may
be present on the station loop (see SECTION
III, 1. WORKING LIMITS). A description of
the pulsing tunction 1s given in 2.

14. CIRCUIT PACKS TWO, THREE, FOUR, AND
FIVE

14.01 Circuit packs two, three, four, and
five are component circuit packs. As
such, they are essentially mounting facil-
ities for components. Therefore, with two
exceptions, the description of the components
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is given in the body of this CD. The ex-
ceptions are the battery and ground detector
which is described in 14.02 and the inhibit
amplifier described in 14.03.

14.02 The batterv and ground detector cir-
cuit (P/O CP 4) is comprised of com-

ponents R5, R6, K1, X2, CR2, and CR3. When
the circuit is activated, battery and ground
is applied across voltage divider resistors
R5 and R6 (terminals 11 and 3). Thus, with
no signal applied to the input (terminal 8),
relays K1 and K2 are biased at one-half the
battery voltage. This causes diode CR3 to
be forward biased when battery is applied to
rerminal 8; likewise, diode CR2 is forward-
biased when ground is applied. Thus, oper-
ation of relay K2 indicates the presence of
a pattery signal, and operation of relay Kl
indicates the presence of a ground signal.

14.03 The inhibit amplifier (P/0 CP 3 and
CP 4) is comprised of components Ql,
R11 through R14, CR7 through CR10, and Cl.
mhis amplifier becomes active if a negative
potential in excess of 90 volts is applied
to terminal 12. Thus, when terminal 12 is
connected to the tip lead (through normal
contacts of external relays REV and F) and
with terminal 16 connected to the input
of the reversal detector (P/0 CP l) any nega-
tive coin potentials applied to the tip lead
will activate the inhibit amplifier. This
causes transistor Ql to provide sufficient
current to prevent the operation of the re-
versal detector (P/O0 CP 1). Resistor RS,
capacitor Cl, and diodes CR9 and CR10 form
a network which provides for a fast turn-on
and delayed turn-off of transistor Ql. The
turn-off is delayed to mask the line dis-
charge at the end of a coin disposal cycle.
Resistors R1l and R1l2 in conjunction with
diode CR8 provide lightning protection and
diocde CR7 establishes the amplifiers turn-
on threshecld.

15. TAKING CIRCUITS OUT QF SERVICE

15.01 when the MB key is operated, ground is
extended to relay MB through a break
contact of relay SA. If the circuit is busy
when the key is operated, relay SA will be
operated and relay MB will not operate.

15.02 when relay MB operates, it locks to

ground through operated contacts of
the MB key. This shunts down thermistor MB
and provides a hold path for relay MB around
the contacts of relay SA. Other contacts of
relay MB connect the tip lead of jack TJF to
the tip, remove tip and ring bridge circuit
across jack TJS, and split the sleeve lead,
applying ground toward the associated line
finder.

16. TEST JACKS

TJF

16.01 Access to the input tip, ring, and
_ sleeve is provided by jack TJF. This
jack is enabled when relay MB is operatad.

16.02 Insertion of a plug in jack TJF causes
ground to be applied to the pulse

amplifier through a normal contact of relay

SC. This action enables the pulse ampli-

fier, allowing the trunk to be seized over

a 2-wire loop circuit (a sleeve ground is

not required).

TJS

16.03 Access to the output (selector side)

tip, ring, and sleeve is provided by
jack TIS. With relay MB operated, insertion
of plug-in jack TJS cuts off the associated
selector and opens the sleeve connection to
jack TJF.

16.04 Pulse repeating tests are made by

blocking relay S operated, and con-
necting the pulsing test set to jacks TJF
and TJsS.

17. CLASS OF SERVICE TONE - LINE NO. METHOD
OF COIN CONTROL - FS 11l

17.01 Where the line~number method of coin
control is used, a class-of-service

tone is required. Transmission of the tone

over the sleeve lead is provided by option X.

17.02 Connection to the A lead is provided

in FS 1ll1. Option R provides a 3000-
ohm ground and option Q provides a direct
ground for the A lead.

SECTION II
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18. USE IN OFFICES EQUIPPED WITH CAMA
TRUNKS

18.01 A direct ground is required on the A

lead to restrict coin lines from CAMA
trunks. This ground is provided by option
Q of Fs 1l1.

19, LINE IDENTIFICATION

19.01 The ABC capacitor allows an identi-

fying tone or pulse to pass over the
sleeve lead, from the selector circuit to
the line finder circuit. This capacitor,
option X or Y, is provided where the iden-
tification of coin lines is required in
offices employing ANI-type B, ANI-type C,
or number checking.

SECTION 1II
Page 14
14 Pages

19.02 Inductor AB, option X, maintains a

low-resistance ground toward the line-
finder sleeve, and provides a high impedance
to the transmission of identifying tones
over the sleeve lead, in offices with ANI-
type B or number checking. Diode AC, option
Y, also maintains a low-resistance holding
ground on the line finder sleeve, and is
used to provide a high impedance to identify-
ing pulses over the sleeve, lead, in offices
with ANI-type C.

20. CUTOFF KEY FOR A, I, AND P LEADS

20.01 To aid in locating troubles, the a, I,
and P leads are carried through the CO
key of FS 13. This provides a means of iso-
lating the trunks into groups, located in
the upper or lower half of a relay rack bay.

2.02 When the CO key is operated, the red
CO lamp is lighted.
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SECTION III - REFERENCE DATA

1. WORKING LIMITS

1.01 Dpialing Range:

(a) Maximum external circuit resistance,
1800 ohms.

(b) Maximum external circuit resistance
using a 2A range extender, 2000 ohms.

1.02 Supervisory Range:

(a) Maximum external circuit resistance:
2400 ohms.

1.03 AC longitudinal Voltage:

(a) For loops less than 500 ohms, 10 Vrms.

(b) For loops greater than 500 ohms and
less than 1800 ohms, 20 Vrms.

1.04 Ground potential limits, #3 volts

1.05 Minimum insulation resistance, 15000~
ohms leak.

1.06 Battery limits, 45 to 52 volts.

2. FUNCTIONAL DESIGNATIONS

2.01 Relays (App Fig. 1)

Designation Meaning
cc Charge Call
CND Coin Disposal
CNP Coin Present
CNT Coin Test
cP Coin Present
CT Cut Through
DYC Delay Charge
ECD End Coin Disposal
GD Guard
I Interrupter
ipT Interdigital Time

Designation (Cont)
LA

MB
PLS
PLSA
REV
S

SA
sC

TD

2.02 Relays (App Fig.

Meaning

LCOT Announcement
Make Busy

Pulse

Pulse Auxiliary
Reverse

Sleeve

Sleeve Auxiliary
Seizure Complete

Timed Disconnect

Designation
ANN

DC1

DC2

Pt ot et N e

DC3

EID

HLD
Pl
P2
P3

P4

P5
spl
X1l

410X

2.03 Relays (App Fig.

Meaning

Announcement

Digit Count

End Interdigital

Free

Hold

Pulse Count

Second Digit Qne
Code X1l

Code 410X

Degignation
CCK

FC

Meaning
Coin Check

Free Call

SECTION IIIX
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Designation (Cont) Meaning
sspl )
)
ssp2 ) Seizure Signal Detec~-
) tor
Ssp3 )

2.04 Relays (app Fig. 5)

Designation Meaning
PS )
) Permanent Seizure
psl )

2.05 Jacks {(App Fig. 1)

Designation Meaning
TJF Test Jack Finder
(side)
T3S Test Jack Selector
(side)
2.06 Keys
Designation Meaning
co Cutoff
(App Fig. 3)
MB Make Busy
(App Fig. 1)
2.07 Lamps
Designation Meaning
co Cutoff
(App Fig. 3)
MB Make Busy

(App Fig. 1)
3. FUNCTIONS
GENERAL
3.01 To provide for connecting a prepayment

or dial-tone-first coin station to a
first selector or selector repeater.

SECTION III
Page 2

3.02 To recognize a sleeve ground and sub-
sequent loop closure from a rotary
line switch or line finder.

3.03 To provide for transmission of dial-
tone from the selector circuit to the
coin station.

3.04 To repeat dial pulses into the switch-
train with a minimum break time of 40
milliseconds.

3.05 To automatically return the coin on

all uncompleted calls, and on com-
pleted calls on which there is no charge (no
reversal) .

3.06 To automatically collect the coin on
complete calls to stations that re-
turn answer supervision.

3.07 To defer setting the charge condition
until 300 to 620 milliseconds after
answer by the called party.

3.08 To indicate a trunk which as failed
to dispose of a coin.

3.09 To provide a direct or 3000-ohm ground

on the A lead, option Q or R, for re-
stricted access to CAMA or line number method
class of service, respectively.

3.10 To recognize answer supervision, and
extend the talking path through metal-
lic with deferred charge, see 3.07.

1,11 To cut the tip and ring through metal-

lic, without deferred charge, if coin
potential is applied before answer super-
vision is recognized.

3.12 To recognize called party disconnect

and release the switchtrain, if the
coin station does not go on~hook within 12
seconds.

3.13 To make the circuit test busy when re-
moved from service.

3.14 To permit identification of the call-
ing number where ANI-type B or ANI-
type C is provided.
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DIAL-TONE~FIRST
3.15 To count dial pulses.

3.16 To count the first three digits, if
the first digit is not a free code.

3.17 On dial pulse calls, to translate a
maximum of three digits to determine
if a coin deposit is required.

3.18 To test for the presence of a coin in

the coin station, after the third dial
pulse digit ‘on calls requiring a coin de-
posit.

3.19 To disable the coin present test on
calls not requiring a coin deposit.

3.20 To route the call to an announcement.

after the chird digit on dial pulse
calls, if the call requires a coin deposit
and a coin is not present in the coin sta-
tion.

3.21 To route the call to an announcement

on TOUCH-TONE calls, if a coin check
request is made and a coin is not present
in the coin station.

3.22 To disconnect the coin station for
common control and noncompatible
TOUCH-TONE if:

(a) Any pulses are received before the
register or converter circuit is
attached.

(b) On a TOUCH-TONE call, a no-deposit re-
quired signal (free call) is followed
by a coin check signal.

3.23 To test for the presence of a coin in
the coin station, when signaled (coin
check signal) by TOUCH-TONE equipment.

3.24 To disconnect from the announcement if
the coin station goes on-hook.

3.25 To recognize a permanent signal con-
dition exists, and to disconnect the

announcement if the station remains off-hook

past a 2- to 4-minute timed interval.

LCCT - DTF OR COIN-FIRST

3.26 To perform a coin test when commanded
by the LCOT charging circuit.

3.27 'To perform a coin disposal when com=-
manded by the LCOT charging circuit.

3.28 To perform a force disconnect when
commanded by the LCOT charging circuit.

3.29 To provide for an LCOT announcement
under control of the LCOT circuit.

4, CONNECTION CIRCUITS

4.01 wWhen this circuit is listed on a key-
sheet, the information .thereon shall
be followed, see Table C.

SECTION III
page 3
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TABLE C
GENERAL
Circuit No. 1 or 350A 3608 < 3554 ! 35897

Line Finder Circuit (SD=31530-01* SD-31530-01 ! SD-32000-01%* SD=-32000~01
Selector Circuit :SD~30200-01 SD-30200~-02* $D=31735-QL1* SD-30910-01*
Interrupter and Alarm!
Circuit for Prepay i
Coin Trunks {SD-30852-01* SD-31975~-01 SD=-31975-01 SD=-31975~01
«Coin Trunk Timed Re~ ! i
:lease Circuit SD-31861-01 SD-31861-01 §D-31861-01 - SD-31861-01

Subline Circuit
Equipped With
Rotary Line Switch

SD-31259-01

SD-31259-01

§D-31259-01

Miscellaneous Alarm
‘Circuit for Prepay-
ment Coin Box Trunks

SD-31978-01

SD-31978-01

SD-31978~-01

Selector Repeater

SD-31914-01*

SD-31914-01%

Pulsing Test Set

SD-90469-02

SD-90469-02

SD-31858-01

SD-31838-01

Timing Circuit for
Trunks

i

SD-31893-01
or Special
SD-32115-01

SD~31893-~01
or Special
SD~32115-01

‘Interrupter and Alarmi
‘Circuit To Provide a .
iDelay Interval for

Use With 804C Ring- |

SD-32180-01

‘ing Power Plant S$D-32180~01 |

'Local Coin Over- i :

time Charging ! :

Circuit . SD=35046~-01 SD-35046~-01 SD=-35046-~01 SD=35046~01
Interface and

Alarm Circuit SD=-35067-01 SD-35067-01 SD-35067~01 SD=35067~01

DIAL-TONE-FIRST

‘Tonverter Trunk

SD-32326-01

SD-32326-01

SD-32326~Q1

SD-32326-01

'TOUCH-TONE Calling |
iRegister Trunk and

jLink (Trunk Position) SD-32353-01 SD-32353~-01

'Common Timing or No. 1 - ! H61417
‘Miscellaneous SD-31558-01* ;. H6Ll576
,Alarm Circuit No. 350A - . H61l76

: SD-31330-01* SD=-31208-01 SD-32192-01

;Amplifier Circuit | SD-95281-~01 SD-95281-01 SD=-95281-Q1 SD=-95281-01
'Announcement Circuit 'SD-95283-~01 SD-95283-01 SDP-95283-01 SD-35283-01

SECTION
Page 4
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5. MANUFACTURING TESTING REQUIREMENTS (2) Connect one end of the 36-kohm re=-

sister to ground the other end to
terminal 15 of the connector.

INTERMEDIATE REQUIREMENTS FOR CIRCUIT PACKS

5.01 Genezal (3) Connect one end of the l.3-kohm re-

sistor to the =50 volt dc supply and
the other end to terminal 15 of the con-
nector.

(a) All circuit packs shall be tested for

proper operation after manufacture, as
described in these requirements. Any cir-
cuit pack that does not pass its require~
ments shall be considered defective, and
if repaired, shall be retested.

(4) Connect the =50 volt dc supply to
terminal 17 of the connector, and
ground to terminals 18 and 13.

(b) Each circuit pack must pass a mechan-

: . . 5 i
ical inspection before power is applied. (3) Connect one side of lamp Ll6 to the

=50 volt dc supply and the other

. : : side to terminal 16.
(c) A circuit pack must not be inserted or

removed from its test setup, unless the (6) Connect one side of lamp L1 to the

power is turned off. -30 volt dc supply and the other

- . . side to terminal 1.
5.02 Circuit Pack One

(d) CP 1 Test. Perform tests in the order

(2) Test Equipment indicated.

1 - 905B connector or equivalent (1) Observe reading on milliampmeter.

The meter must indicate a current

2 - 48V dc lamp and socket flow less than 1 milliampere.

1 - DC milliampmeter which can be (2)
conveniently read at 20 and 1
milliamperes. 1Internal resistance
must be less than 50 ochms for 20-
mA range; accuracy *+5%.

Disconnect the 1l.8-kohm resistor from
terminal 18 and observe the reading
on the milliampmeter. The meter must
show a reading greater than 17 milli-
amperes.

Resigtors: (3) Disconnect the S6-kohm resistor from
terminal 15 and connect ground to
terminal 27. The meter must show a read-
ing greater than 17 milliamperes. The
meter may now be disconnected.

1 - 56 kxohms +5%, 1/4 watt
1 - 1.8 kohms +5%, 1/4 watt

1 - 5.6 megohms =53, 1/4 watt (4) Observe that lamps Ll and L16 are

1 - 3.3 megohms +5%, l/4 watt extinguished.
(3) Connect one side of the 5.6-megohm

resistor to the =50 volt dc supply
and the other side to terminal 0. The
L16 must light while L1 remains extin-
guisheqd.

(b} Power Supply
1 - -50 #0.5 vdc, 0.25 ampere

1 - 0 to 100 vdc variable, 0.02 ampere

(6) Connect one side of the 3.3-megohm
resistor to ground and the other
side to terminal 0. The Ll6 must extin-

guish.

(¢) Preliminary Preparation

(1) Connect milliampmeter positive(+)
lead to ground and negative (-) lead

to terminal 11 of the connector. (7) Connect the positive side of the

variable dc supply to terminal 3 and
the negative side to ground.

SECTION III
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(8) Increase the variable supply voltage
to a reading of 60 volts. The L1
must remain extinguished.

(9) Increase the variable supply voltage

to a maximum reading of 100 volts.
The L1 must light for a voltage between
60 and 100 volts.

(10) Turn off and reconnect the variable

supply, so that its negative side
is connected to terminal 3 and its pos-
itive side is grounded. Repeat steps (8)
and (9).

5.03 Circuit Packs Three and Four

(a) Test Equipment
1 - 905B connector or equivalent

1 - DC milliampmeter which can be con-
veniently read at 10 milliamperes
and 10 microcamperes; accuracy *5 per-
cent.

(b) Power Supply
1 - 0 to 100 Vvdc variable, 0.02 ampere
(¢) Preliminary Preparation

(1) Connect the positive terminal of the

power supply to CP terminal 13 and
to the positive terminal of the milli-
ampmeter.

(2) Connect the negative terminal of the
milliampmeter to terminal 1lé.

(3) Connect the negative supply terminal
to CP terminal 12.

(d) CP Test - Perform test in order indi-
cated.

(1) Increase the supply voltage to 50
volts. Milliampmeter shall read
less than 10 microamperes.

(2) Increase the supply voltage to 90
volts. Milliampmeter shall read
greater than 1 milliampere.

SECTION III
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5.04 Circuit Pack. Four

(a) Test Equipment
1l - 905B connector or equivalent
2 - 48Vdc lamp and socket
1l - Resisgtor 1.1 kohms +5%, 2 watts
(b) Power Supply
1 - -50 +0.5 vdc, 0.25 ampere
(c) Preliminary Preparation
(1) Connect one end of the l-kokm re=-
sistor to terminal 8 of the con-
nector.
(2) Connect the negative terminal of the
dc supply to terminal 11 of the con-
nector, and ground to terminal 3.
(3) Connect one side of a lamp L4 to
battery and the other side to ter-
minal 4.
(4) Connect one side of lamp L10 to bat-
tery and the other side to terminal
10.

(d) CP 4 Test - Perform tests in the order
indicated.

(1) Observe that lamps L4 and L1l0 are
extinguished.

(2) Connect battery to the free end of
the l.l-kohm resistor L10 must light
while L4 remains extinguished.

(3) Remove battery from the l.l-kohm re-
sistor. The Ll10 extinguishes.

(4) Connect ground to the free end of
the l.l-kohm resistor. The L4 must
light while L10 remains extinguished.

END REQUIREMENTS

5.05 The following test eguipment is re-

quired.
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1 - 3A Pulse Generating Test Set -
SD-95686~01

1 -~ Pulse Checking Test Set - SD-96362-01
1 ~ 1800-ohm resistor

1 - 10,000 or better ohm-per-volt de¢ volt
meter

1 - 200-ohm resistor
.06 Power Supply
1l - -48 +0.5 Vdc, 1 ampere

- -110 +10 vde, 0.2 ampere

[

-

- +110 +#10 Vdc, 0.2 ampere

5.07 Continuity Test

(a) All components covered by individual
manufacturing testing specifications

shall have met their own testing require-

ments before overall testing is performed.

(b) Connect - 48 volt dc to terminal 11
and ground to terminal 51 of terminal
strip B.

(c) Connect -110 volt dc to terminal 33 and
+110 volt dc to terminal 13 of terminal

strip B. Ground the positive and negative

sides of the =110 volt dc and +110 volt dc

supplies, respectively.

(d) Manually operate each relay individually
and observe that it does not remain op-

erated.

.08 Supervision and Pulsing Test

(a) Insulate the following contacts:
(1L0B)TD
(11B)TD
(11B) REV

(b) Remove circuit pack TMl.

(c) Operate the MB key, and observe that
the MB lamp is lighted and that relay
MB is operated.

(d) Connect the pulse generating test set

to the line finder side test jack TJF
or to terminals 58 and 48 of terminal strip
B.

(e} Connect the tip lead from jack P of the
pulse checking test set to 8(PLS) and
the ring lead of jack P to 9(PLS).

(£) Pulsing test minimum break:

(1) Input: 1800 ohms connected in series
wlth the pulsing contacts of the
pulse generating test set with contin-
uous pulsing at 12 PPS, and 30 percent
break applied to test jack TJF or ter-
minals 58 and 48 of terminal strip B.

(2) OQutput: The pulse checking test set
sHaEI read minimum 45 percent break
(maximum 58 percent break).
(g) Pulsing test maximum break:
(1) Input: Connect as in (f) with con=~

tinucus pulsing at 12 PPS and 64 per-
cent break.

(2) Output:

(h} Remove insulators and pulsing test
equipment; install circuit pack TM1
and release MB key.

Maximum 68.5 percent break.

5.09 Cut-Through Test

(a) Operate the MB Xey, and cbserve that
the MB lamp is lighted and that relay
MB operates.

(b) Block relay S operated.

(¢) Plug a 1011lG handset into jack TJF.

Operate MON SWITCH to TALK position and
observe that relays PLSA, IDT, DG, DYC, and
SC operate.

SECTION III
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(d) Apply -48 volts to the ring, and ground (h) Remove all blocking tools, the hand-
to the tip at jack TJS and observe that set and the batterg connections at
relay CT does not operate. jack TJS.

(e) Apply -48 volts to the tip, and ground 5.10 Coin Test
to the ring at jack TJS and observe —_—

that relay CC and REV operate (relay CT (a) Block relay CNT operated, and appl
will operate momentarily and relay DYC will a ground tﬁrough 3000 ohésato tﬁz {ip
release), and that relays PLSA, IDT, and at jack TJF.
GD release. i
b) Ob .
End Result: -48 volts at the ring, and (b) serve that relay CNP operates
ground at the tip of jack TJF. (c) Remove blocking tools.
(f) Remove all blocking tools, the hand- 5.11 Coin Disposal
. set, and the battery connections at
jack TJS. (a) Block relays CNT, and CND operated,
and apply a ound th h 2000
(1) Reestablish trunk seizure by repeac- to the tigpa{ jagi ¥§F. rough 2000 chms

ing steps (a), (b), and (c¢) of 5.08.
(b) Block relay I operated and observe that

(2) Apply -100 volts to the tip at jack relay CNP operates.
TJS and observe that relay CC oper-
ates. 5.12 Remove all blocking tcols and test
connections.

{g) Repeat step (£) and (f)(1l). apply
+100 volts to the tip at jack TJS and
observe that relay CC operates.

SECTION ITIZI
fage 38
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SECTION IV - REASONS FOR REISSUE D. Description of Changes

B. Changes in Apparatus

D.0l Resistor R15, CPS 1 is changed on a
B.0l1 Added class A basis to increase the power

Sheet J1 from .3 watt to 3 watt.
996519815 Standoffs

D.02 This reissue also covers all informa-

B.02 Superseded Superseded B tiom authorized by the appendixes to
Resistor RLS, Resistor R1S, Issue 2B.
Sheet J1, KS-20289 L6C 2K

KS-13490 L1 or
KS-202810 L1A 2K

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 55213-DAJ

WE DEPT 45230-RWH~JIT-PG
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