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' 6.3 This change requires coordination with another circuit, Auxiliary Coin
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SECTION I - GENERAL DESCRIPTION

. 3 1. _PURPOSE OF CIRCUIT

3 1.01 This circuit is used to
service to coin stations from a

4y central office. It is arranged
cally collect or .return the coin deposited as

4 required, after each call. When Fig. B |is
used, it is arranged to delay setting up the

4 charge condition until 2 to 5 seconds after
the called party answers.

provide dial
step-by-step
to automati-

4  SECTION II - DETAILED DESCRIPTION
1. _ORIGINATING A CALL_ (S _WIRING)

1.01 When a prepayment coin station is

4 connected to this circuit by a preceding
circuit, relay L operates over the subscriber

4 loop, in turn operating N and DD. The
operated N relay operates NN. The operated

NN relay closes the circuit to the associated

4 first selector, provides a holding circuit

in U.S.A. Page 1



CD-31592-01

for DD, removes the short circuit from the
6,000 ohms in series with the primary winding
of 'L, and changes from battery to the ring
through the noninductive winding of the RT
relay to battery through the operating wind-
ing of RT, and (with L wiring) the prirary
winding of BT. The operated DD relay con-
nects ground to the sleeve lead to hold the
line finder and (with Z wiring and apparatus)
closes in part the circuit for dial tone to
the calling subscriber. When this circuit is
connected to a TOUCH-TONE ® converter or com-
mon control originating register, the return
of dial tone is wunder control of these
circuits. Wwhen X wiring is provided, the
ground is connected to the sleeve through the
CL inductor to permit a numkter checking tone
which may be connected to the sleeve of the
subscriber line to be transmitted over the
sleeve lead through capacitor C to a selector
level +trunk to indicate to the operator the
class of service. The B and C resistors are
used to prevent a transient current flow
through the B capacitor from operating RT
falsely when the C inductor is connected
across the tip and ring by the operation of
NN, and dial tone is received from the
selector. When Z wiring and apparatus are
omitted, the dial tone path is not closed to
the calling subscriber until the coin is
deposited, as described in 2. below.

2. COIN DEPOSITED
K AND S WIRING

2.01 When the coin
calling subscriber, RT operates which
operates S. The operated S relay short-
circuits L, releasing it; locks to battery
through its front contact; operates H and HH;
short-circuits the B resistor (2 wiring
only); supplies dial tone to the calling
subscriber (Z wiring omitted) ; connects relay

is deposited by the

R to the ring of the 1line; and removes
battery from RT, which releases. Relay R
operates, in turn closing a path for holding

the first selector when NN releases and also
operating D. The operated D relay holds DD
operated. The operated H relay takes over
the control of HH from S. The operated HH
relay releases NN, separates the sleeves of
the 1line finder and first selector, and
supplements the ground on the sleeve from DD
to the 1line finder. L released releases N.
The NN relay released short-circuits the D
resistor (2 wiring only). Relays N and NN
are slow in releasing in order to insure that
R is fully operated before NN releases and
opens the bridge to the first selector, in
case L releases when the coin is deposited.

L AND S WIRING AND APPARATUS

2.02 When the coin is deposited by the
calling subscriber, RT operates, operating S.
The operated S relay locks to battery through
its front contacts, operates H and HH, short-
circuits the B resistor (Z wiring only),
supplies dial tone to the calling subscriber
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(z wiring omitted), connects R to the ring of
the 1line, and removes battery from RT, which
releases. The operated R relay closes a path
for holding the first selector when NN
releases and, operates D. The operated D
relay holds DD operated. ® The operated H
relay takes over the control of HH from S.
The operated HH relay releases N and NN,
separates the sleeves of the line finder and
first selector, and supplements the ground on
the sleeve from DD to the line finder. The
released NN relay (2 wiring only), short-
circuits the C resistor. Relay N released
short-circuits L, releasing it. The N and NN
relays are slow in releasing in order to
insure that R is fully operated before NN
releases and opens the bridge to the first
selector in case L releases when the coin is
deposited.

of BT is to block the
operation of the coin trunk 1in case of an
irregular condition on the 1line. The
operated BT relay locks to the sleeve; opens
the circuit to s, preventing its operation;
and removes battery from the line by connect

ing direct ground on the ring, releasing

The released I relay releases N and it in
turn releases NN. The released NN relay
releases DD and opens the bridge towards the
selector, which removes ground from the
sleeve, releasing BT and RT, and restores the
circuit to normal.

2.03 The purpose

3. _PULSING_(S_WIRING)

ROTARY DIAL CALLING

3.01 Relay R repeats pulses from the
subscriber dial to the first selector. Relay
D is slow in operating, releases on the first
dial pulse, and remains released during the
pulsing of each digit. This releases DD
which connects the F and D resistors to the
tip and ring and shorts the C inductor to aid
pulsing.

3,02 On TOUCH-TONE calls, the R relay
remains operated during transmission of tones
and does not operate and release as in the
case of rotary dialing. The TOUCH-TONE sig-
nals are translated into dial pulses by the
converter or originating register and then
transmitted to the selector.

4. _CALL_CHARGED
NO DELAY INTERVAL

4.01 If the call is one on which a charge
should be made, the line current is reversed,
operating P and releasing P1 which was pre-
viously operated. with P1 released and P
operated, relays J and C operate and lock.
Relay J operates K, short-circuits P which
releases, and reverses the tip and ring leads
from the first selector, causing P1 to oper-
ate. Relay K operates K1 through the back
contact of P. The operated K1 relay locks
and removes the short circuit from P. The
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operated C relay locks and operates A, sets
the circuit so as to collect the coin when
the calling subscriber disconnects, or trans-
fers this function to relay T1, Fig. 2. The
operated A relay disconnects the tip and ring
of the calling line from the T inductor and
the R relay, releases R, and connects the tip

and ring through P and P1 to the first
selector. The released R relay releases
relays D and DD. The released DD relay

performs no useful function at this time.
The reversal of the line by the operation of
J is necessary to keep P always connected to
the ground side of the connection.

WITH DELAYED CHARGING, FIG. 2

4.02 With Fiq. 2 the operation is as
described in 4.01 except that the operation
of ¢, instead of connecting positive coin
kattery to relay I, connects that relay to
T1, and the relays of Fig. 2 function as
follows.

4.03 When the called subscriber answers,
P2 opereates, in turn closing the circuit of T
to lead PKU. This lead is grounded for 1/2
second once every 3 seconds (except that when
the interrupter circuit is not in use, lead
PKU is grounded). When T operates, it
grounds lead ST to start the interrupter or
to keep it operating. Relay T locks to P2
through T1 2 seconds after 1lead PKU is
opened, and ground is connected to lead INT,
operating T1. The operated T1 relay locks to
off-normal ground, releases T, and connects
positive coin battery to relay I. If relay
P2 releases before T operates, T1 is released
and the above sequence of operations will be
repeated when P2 again operates. Fig. 2
thus insures against false charging when busy
flashes or other transient conditions operate
P2,

S.__CALL NOT CHARGED (S _WIRING)

5.01 If the call is
charge is to be made, the
reversed. Relays P, K,
fore, not operate and the
a condition to return
calling party disconnects.
call, A does not operate
capacitors in the tip and ring leads
the transmission circuit.

one on which no
line current is not
and K1 will, there-
circuit remains in
the coin when the
On this type of

and the A and B
provide

6. _DISCONNECT

CALL CHARGED (C RELAY OPERATED)
WIRING)

(SOR T

6.01 When the calling subscriber discon-
nects, the preceding circuit is still held by
ground at the contacts of the HH relay.
Relay S releases when ground is removed from

the selector sleeve and causes Y to operate

under control of a ground interruption on
lead P of the coin control alarm circuit,
lighting the green alarm lamp A. The coin
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control alarm circuit is arranged so that
ground is intermittently and alternately con-
nected to leads P and I for an interval of
1/2 second duration. This feature is used to
cause the coin control battery of this cir-
cuit, as described later, to be connected to
the subscriber line for 1/2 second duration
and thereby insure sufficient time for proper

operation of the coin box magnet. The
operated Y relay locks under control of HH
and connects battery to the winding of B.
Relay B operates when ground is received on

the I lead. 1If the called subscriber should
hang up before the calling subscriber, the
line current is reversed when the called
station disconnects, operating P and releas-
ing P1. The operated P relay and released P1

relay short-circuit the winding of J, causing

it to release. Relay J rxeleases K and
short-circuits P. The released P and’ K
relays release K1. The released J relay

places the P relay again on the ground side
of the 1line.- If the calling party discon-
nects first, J, K, and K1, and, with Fig. 2,
T1 release when ground is removed Ly the
release of HH.

NONCHARGE CALL (C RELAY NORMAL) (S WIRING)

6.02 When the calling station disconnects
R. releases, releasing D and DD, and opening
the loop to the succeeding switches. After
an interval, ground is removed @ from the
sleeve of the selector. From this point on,
the «circuit functions as described in 6.01
except that J, K, and K1 will not be
operated.
7.__COIN CONTROL_(S_OR_T_WIRING)

7.01 The operation of relay B connects
110 volts positive or negative battery to the
line to dispose of the coin. If the coin .is
to be collected, 110 volts positive battery
isconnected to the winding of I through the
front contact of relay C and, with Fig. 2,
the front contact of T1. If the coin is to
be returned, the 110-volt gggéiiiézﬁhttery is
connected to the 1iné through the front
contact of B and the back contact of C,
through the winding of I. Relay I operates
in series with the coin magnet and remains
operated during the time that the battery is
connected to the line. The operation of I
connects battery to hold H operated since the
operating circuit for this relay is opened
when B operates. When the I lead ground is
removed, B releases, removing the coin
collect or return current, releasing I, and
holding H operated. At the next closure of
ground to the I lead, B reoperates, connect-
ing coin disposal current to the line. The
coin should have been disposed of on the
first application of the potential which,
upon the removal of the potential, restores
the coin magnet to normal; no current should
flow through I on the subsequent application
of the coin potential.

Page 3
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RELEASE OF CIRCUIT, ZF OPTION

7.02 With relay B operated and I normal,
H releases, releasing HH which: (a) removes
ground from the 1line finder sleeve; (b)
releases B, Y, and also C, K, K1, and T1 |if
operated; and (c) connects kattery to RB1 of
RT. The release of B connects the incoming
tip and ring to relay L, thus restoring the
circuit to normal.

RELEASE OF CIRCUIT, ZG OPTION
7.03 The circuit functions are described
in the preceding paragraph except that when

HH releases, B remains locked to lead I, and
HH removes the coin return battery from
5B(C). Thus, B remains operated for approxi-
mately 1/2 second until ground is removed
from lead 1I. This insures sufficient time
for the 1line finder cut-through relay to
release before the incoming tip and ring are
connected to relay L.

8. STUCK_COIN

BB ANC S OR T WIRING

8.01 If the coin is not disposed of,
relay I will reoperate each time coin poten-
tial is applied to the line and will hold H
each time B operates, thereby preventing the
release of HH. This will hold the trunk to
the 1line. After an interval, the battery
through the A lamp over the A lead will bring
in an alarm.

BA AND S OR T WIRING

8.02 Battery for holding relay H operated
under control of relay I is obtained from the
IB lead in the associated Coin Box Trunk
Release Circuit. Continued attempts of the
coin trunk circuit to dispose of the coin are
limited by the timing of the release circuit.
At the end of the time period, battery is
removed from the IB 1lead and the circuit
functions as though the coin had been dis-
posed of, restoring to normal as described in
701,

9, CALLS_TO_SPECIAL SERVICE_OPERATOR_(S

WIRING)

9.01 On calls to a special operator, the
selector level trunk is so arranged that the
battery and ground are reversed immediately
when the operator answers. This causes relay
P to operate and P1 to release, operating J
and C. Relay J 1locks, operates K, short-
circuits P, which releases and reverses the
line 1leads, causing P1 to operate. Relay K
operates K1 after P releases. The operated
K1 relay locks and removes the short-circuit
from P. 1If coin collect current is supplied
to the 1line from the trunk, P remains
released and P1 releases. If coin return
current is applied to the 1line from the
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trunk, P operates and P1 remains operated.
The function of P1 is to make the oOperation
of P ineffective at this time, thereby pre-
venting a buzzer action between J, K, and K1
which might result in acoustic shocks due to
the momentary short-circuits of the tip and
ring at the J contacts. On a rering bLky the
special service operator, P may operate on
ringing current. If relay P remains operated
due to ground potential with P1 released, it
shunts down J. Relay J releases K and
short-circuits P. P releases and shunts down
K1. Relay K1 in this case prevents a buzzer
action between J, K, and K1, P1 being
released under this condition. The ground
potential, which may have held P, will not
operate it after the short-circuit is
removed. When Fig. 2 is provided, relays
P2, T, and T1 function as described in 4.02
and 4.03.

10. _TEST_JACKS

T JACK

10.01 If a plug is inserted into the T
jack of the trunk, ground will be connected
to the S 1lead to the 1line finder by the
operation of the test jack spring.

TT JACK - W WIRING AND A OR B WIRING AND
APPARATUS

10.02 The TT jack, in conjunction with
the T jack, provides means for applying pulse
repeating requirements to the R relay. By
connecting a source of pulses to the T jack
and a percent break meter to the TT jack, the
output of the R relay can be read on the
percent break meter. When A apparatus is
used, ground must be connected to the S lead
from the selector in order to hold relays in
this circuit while testing. With B appara-
tus, inserting a plug into the TT jack
connects ground to the S lead. Momentary
operation of the SC key, in all but the
earliest pulse repeating test sets, operates
the RT relay, in turn operating relay S.
Where the pulse repeating test set is not so
arranged, the RT relay must be momentarily
operated manually.

11.__FIRST SELECTOR_MADE_BUSY

11.01 When the first selector associated
with this circuit is made busy by connecting
ground to the sleeve 1lead, this ground is
extended through the back contacts of HH to
the sleeve of the preceding circuit. This
causes a relay in the preceding circuit to
busy the circuit so that it will not then be
used on an incoming call.

12.__CONTACT PROTECTION

12.01 Resistors D and F at the DD relay
are connected to the A and B capacitors
during the application of coin battery to the
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line, and, in this connection, are used to
protect the contacts which control the appli-
cation of this battery to the coin magnet.
Capacitor D and resistor E are used to
protect the pulsing contacts of the R relay.

13.. OPERATION WHEN_T_WIRING IS USED WITH

LINE FINDER

13.01 The T wiring is used only when a
part of the 1lines in the associated line
finder group are equipped with 1long 1line
circuits. The line finders are then equipped
with normal post springs that operate on the
multiple bank levels on which all the working

lines are provided with long 1line circuits.
When the normal post springs on the line
finder operate, leads E and F, which are

connected together when the finder is normal
for the purpose of making the finder busy
when the sleeve of the associated first
selector is grounded, are opened and 1lead F
is connected to lead A. When a call is
originated, the long line circuit closes a
bridge across the tip and ring, operating L.
Relay L operates N and DD. Relay N operates
NN. Relay NN closes a bridge across the tip
and ring toward the first selector. The only
useful function of DD at this time is that it
grounds the sleeve so as to hold the 1line
finder until HH operates. The bridge across
the tip and ring causes the operation of
relays in the first selector that supply a
holding ground over the S lead. When ground
is returned over the S lead from the first
selector, A and S operate (A operating over
the A and F leads). The operation of relay A
closes the tip and ring through from the long
line circuit to the first selector and allows
L, N, NN, and DD to release. The operation
of relay S operates H and HH. The test for
the presence of the coin at the substation is

made in the long line circuit and, therefore,
RT and BT do not enter into the circuit
operation on this call; similarly, the dial

pulses are repeated in the long line circuit
so that R is not used. When the call is
answered, P operates and the circuit func-
tions as described in 4., except that A has
been operated by the NP springs instead of by
C. However, the only useful function in the
operation of P and release of P1 is the
operation of C from a ground on HH which sets
the circuit in a position to collect the coin
when the subscriber disconnects. When the
calling subscriber disconnects, the circuit
functions as described in 6.01. If the call
is answered, C 1is operated, causing coin
collect current to be applied to the line
and, if the call is not answered, C is normal
and coin return current is then applied to
the 1line. Oon calls to the special service
operator, P operates and P1 releases, operat-
ing C and setting the circuit in a position
to collect the coin when the subscriber
disconnects. The operation of J, K, and K1
serves no useful function on this type of

" control of B.
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call because the transformer in the long line
circuit prevents the coin ground from ground-
ing the tip conductor in this circuit.

14. _OPERATION_WHEN_FIG._ _4 AND_T_OPTION_ARE

USED_WITH ROTARY LINE_SWITCH

14.01 Figqg. 4 and T wiring are used when
this circuit is associated with a subscriber
rotary 1line switch and preceded by a long
line circuit. When this circuit is seized by
a subscriber rotary line circuit, ground is
advanced on 1lead A to operate relay LL of
Fig. 4. The operated LL relay connects lead
F to lead A, opening lead E. When a call is
originated, the 1long 1line circuit closes a
bridge across the tip and ring which operates

L. Relay I operates N and DD. Relay N
operates NN. Relay NN closes a bridge across
the tip and ring toward the first selector.

The only useful function of DD at this time
is that it grounds the sleeve so as to hold
the subscriber rotary line switch wuntil HH
operates. The bridge across the tip and ring
causes the operation of relays in the first
selector that supply a holding ground over
the S lead. When ground is returned over the
S lead from the first selector, A and S
operate (A operating over the A and F leads).
The operation of A closes the tip and ring
through from the 1long 1line circuit to the
first selector and allows L, N, NN, and DD to
release. The operation of the S relay
operates H and HH. Relay H locks under
Relay HH separates the S 1lead
subscriber rotary line circuit
and grounds the S lead to
The test

between the
and first selector,
the subscriber rotary line circuit.
for the presence of a coin at the substation
is made at the long line circuit; therefore,
RT and BT do not enter into the cifrcuit
operation on this call. Similarly, the dial
pulses are repeated in the long line circuit
so that R 1is not wused. When the call is
answered P operates and the circuit functions
as described in 4., except that A has been

operated by LL in Fig. U instead of by C.
However, the only wuseful function in the
operation of P and release of P1 is the
operation of C frorm a ground on HH, which

sets the circuit in a position to collect the
coin when the subscriber disconnects. When
the calling subscriber disconnects, the cir-
cuit functions as described in 6.01, except
that instead of a 1line finder circuit, a
subscriber rotary line circuit is used. When
the line <circuit disconnects, ground is
removed from lead A, releasing LL. If the
call is answered, C is operated, causing coin
collect current to be applied to the line; if
the call is not answered, C is normal and
coin return current is then applied to the
line. On calls to the special service opera-
tor, P operates and P1 releases, which
operates C and sets the circuit in a position
to collect the coin when the subscriber
disconnects. The operation of J, K, and K1
serves no useful function on this type of
call because the transformer in the long line
circuit prevents the coin ground from ground-
ing the tip conductor in this circuit.

Page 5



CD-31592-01

15. USED IN OFFICES_EQUIPPED WITH CAMA
TRUNKS - FIG.

15.01 Direct ground is required on lead A
to restrict coin lines from CAMA trunks.

16. _LINE IDENTIFICATION

16.01 Capacitor C allows an identifying
tone or pulse:to pass over the sleeve lead
from the selector circuit to the 1line finder
circuit where the identification of coin
lines is required in offices employing number
checking, ANI-type B, or ANI-type C. Induc-
tor CL maintains a low resistance ground to
the 1line finder sleeve and provides a high
impedance to the transmission of identifying
tone over the sleeve lead in offices with
number checking or ANI-type B. Diode D1 also
maintains a low resistance holding ground on

the 1line finder sleeve, and is wused to
provide a high impedance to identifying
pulses over the sleeve lead in offices with
ANI-type C.

17. _LINE GROUP EQUIPPED WITH AUXILIARY COIN
TRUNKS_(ZQ OPTION)

LINE FINDER AND LINE SWITCH OFFICE

17.01 Option ZQ is used when this circuit
is preceded by an auxiliary coin trunk. When
this circuit is seized, ground is placed on
the A 1lead from the auxiliary coin trunk to
operate the A relay. The operated A relay
closes the tip and ring leads through to the
associated first selector. The subscriber
loop across the tip and ring causes relays in
the selector to operate, which in turn sup-
plies dial tone to the calling subscriber and
returns ground on the S lead. Ground on the
S lead operates the S relay to battery on the
contacts of the operated A relay. The opera-
tion of relay S operates relays H and HH.
Relays L, D, DD, N, and NN do not enter into
the circuit operation when this circuit is
connected to an auxiliary coin trunk. The
test for the presence of coin at the substa-
tion is made in the auxiliary coin trunk;
therefore, the RT and BT relays are not used.
Similarly, the dial pulses are repeated in
the auxiliary coin trunk so that the R relay
is not wused. When the call is answered,
relay P operates and the circuit functions as
described in 4. and 5., except that the A
relay has been operated and is controlled by
the auxiliary coin trunk instead of by the C
relay or DLL circuit. Also, the R, D, and DD

relays will not be involved as mentioned
above. If the call is to a free number, the
auxiliary coin trunk will disable operation

of the J relay via the J and J1 leads. An
example of this type of call would be from a
TOUCH-TONE coin station to an operator. When
the operator answers, the tip and ring are
reversed. By disabling the J relay, this
reversal passes positive battery on the ring
and gqround on the tip from the recording
completing trunk back to the coin station to
disable the TOUCH-TONE dial.

- ISSUE 7D

17.02 Upon disconnect of the call, the
circuit will function as described in 6.,
with one exception. If the call was directed
to an announcement in the auxiliary coin
trunk, the subscriker loop to this circuit
and the first selector would be disconnected.
The A relay and the first selector will
release. However, this circuit will be held
busy by the battery applied to the C lead in
the auxiliary coin trunk, which will hold the
H and HH relays operated. The operated HH
relay will maintain a supervisory ground on
this circuit and on the s lead towards the

line finder until the calling sukscriber
disconnects. On disconnect, coin potential
is applied through the I relay winding

towards the coin station on the tip side of

the line.

SECTION_III - REFERENCE DATA

1. _WORKING LIMITS

—_—— -

maximum external
puls-

1.01 See Table A for
circuit loop resistance for subscriber
ing and supervision.

1.02 Minimum insulation resistance:
20,000 ohms.

2. _FUNCTIONAL_DESIGNATIONS

None.

3. _FUNCTIONS
3.01 To provide for connecting a prepay-
ment coin station to a first selector.

3.02 To provide for transmitting dial
tone from the selector, TOUCH-TONE converter
or originating register circuit to the cal-
ling subscriber.

3.03 To test for the presence of a coin
in the coin box.

3.04 To repeat dial pulses after the coin
is deposited.

3.05 To return the coin automatically on
all uncompleted calls. and on completed calls
on which there is no charge.

3.06 To collect the coin automatically on
completed calls to stations on which a charge
is to be made.

3.07
completed calls to an
operator otherwise
before disconnecting.

To collect the coin automatically on
operator unless the
disposes of the coin

3.08 To busy the associated 1line finder
automatically when a ground is connected to
the sleeve of the associated first selector.
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TABLE A

GROUND POTENTIAL LIMITS

r T 4 i
| | | |
| Limits | 206N Relay P | 280U or 239GU Relay P |
F + ¢ {
| . | | |
| Negative | Maximum 10 Volts | Maximum 10 Volts |
F t v + T 1
| | . | | | |
| | Minirum | Maximum | Minimum | Maximum |
| | | | | |
| | Conductor | Positive | Conductor | Positive |
| | | | | |
| | Loop | Ground | Loop | Ground |
| | | | | |
| | | Potential | | Potential |
| F + + t 1
| | Ohms | Volts | Ohms | Volts |
| + + + + ¥
| | | | | |
| | 0 | 7.5 | 0 | 9.5 |
| | | | | |
| | 105 | 8.0 | 105 | 10.0 |
1 | | | | |
| Positive | 240 | 8.5 | 220 | 10::5 |
| | | | | |
| | 370 | 9.0 | 320 | 1.0 |
| | | | | |
| | 500 | 9.5 | 425 | 11«5 |
| | | | | |
| | | | 530 | 12.0 |
L A L A 1 J

3.09 To cut out the coin test and pulse
repeating features when the calling station
line is equipped with a long line circuit.

3.10 To provide means for making trunk
operation and pulse repeating tests.

3.11 To provide means for indicating a
trunk that has failed to dispose of a coin.

3.12 With Fig. 2,
the charge condition until 2 to 5
after the called party answers.

to defer setting up
seconds

3.13 To provide direct ground to the A
lead in Fig. 3 in offices equipped with CAMA
trunks.

3.14 To permit identification of calling
number where ANI-type B or ANI-type C is
provided.

3.15 To provide for loop operation when

an auxiliary coin trunk precedes this circuit
and the coin stations are arranged for dial-
tone-first operation.

3.16 To eliminate the pulse repeating and
coin test features when an auxiliary coin
trunk precedes this «circuit, since these
functions are performed in the auxiliary coin
trunk.

4, _CONNECTING CIRCUITS

4.01
keysheet,

When this circuit is 1listed on a
the connecting information thereon

is to be followed.

(a)

(b)

(c)

(@)

(e)

(f)

(9)

(h)

(1)

Line Finder Circuit - SD-31530-01
(typical) .
Selector Circuit - SD-30200-01

(typical).

Interrupter and Alarm Circuit for Pre-

pay Box Trunks = SD-30852-01
(typical).

Coin Box Trunk Release Circuit -
SD-31861-01.

Pulse Repeating Test Set =

SD-31667-01.

Interrupter and Alarm Circuit Arranged

To Provide a Delay Interval - SD-
31494-01 (typical).
Subscriber Circuit Equipped With

Rotary Line Switch - SD-31259-01.

Miscellaneous Alarm Circuit for Pre-
payment Coin Box Trunks - SD-31978-01.
Trunks -

Timing Circuit for Coin

SD-31893-01.

Page 7
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(j) Pulsing Test Set - SD-90469-02

(typical) .

(k) Converter Trunk TOUCH-TONE Calling -~
SD-32326-01.

(1) Register Trunk and Link (Trunk Por-
tion) - SD-32353-01.

(m) Auxiliary Coin Trunk - sD-32538-01.

A. _Changed and Added Functions

A.1 This circuit is changed to function
with an auxiliary coin trunk which is
required when the coin stations are arranged
for dial-tone-first operation.

D.__Description of Changes

D.1 In Fig. 1, at leads T, R, and 8, "TO
AUX COIN TRUNK OR" is added to the connecting
information.

added to reflect the
fact that in dial-tone-first operation the
ring side of the 1line is open when coin
potentials are applied to the tip side.

D.2 Option 2ZP is

D.3 The BC lead (option ZQ) is added to
place the alarm relays for this circuit under

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5823-CRH-MR

- ISSUE 7D

control of the auxiliary coin trunk during
the coin return function.

D.4 Two new leads designated J and J1
(option 2Q) are added. This places the
operation of the J relay under control of the
auxiliary coin trunk when a noncharge type of
call is made.

D.5 A C lead (option 2ZQ) is added to hold
this circuit busy by the auxiliary coin trunk
when a call is routed to an announcement.

D.6 The S1 lead (option 2ZQ) is: added to
permit the auxiliary coin trunk to monitor
the s lead toward the first
noncharge type of call.

gselector on a

D.7 Option 2Q designates that the A lead
is cross-connected to the auxiliary coin
trunk instead of the line finder or Fig. 4

when an auxiliary coin trunk precedes this
circuit.

D.8 Circuit Note 111 is added.

D.9 Fig. K is rated Mfr Disc. on this
issue. :

pD.10 Fig. 51, 52, and 53 are added on

this issue to reflect cross-connection infor-
mation to the auxiliary coin trunk.
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SD-31592-01 ISSUE 23D
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DRAWING NOTICE RATING Mfr. Disc.

SYSTEM Step-By-Step
DATE December 9, 1969

DWG DIST CODE D99
TITLE

Step-By-Step Systems - No.l Or 350A - Coin Box Trunk Circuit - For Use
Preceding A First Selector =- Serving Prepayment Coin Lines - With Or

Without Delayed Charge

EM/EL is not required.
DESCRIPTION

6.1 Project: (CLI) Calling Line Identification.

6.2 This change for TELCo consideration, is to remove the feature which
provides for operation with the (CLI) Calling Line Identification
equipment. This is in accordance with a modification in design of
the CLI System. This change restores the circuit to its status
prior to issue 22D which is in agreement with WECo's drawings.

6.21 Option "ZN" is removed and former wiring designated "ZM" option is
restored as fixed wiring. This involves elimination of the T, R and
S lead multiple to the CLI Scanner Access Circuit and removal of the
426 F diode from the S lead.

6.22 This change is made on a D no-record basis per agreement with WECo.

6.23 Changes shown on issue 22D are cancelled by this change.

6.3 The Current Drain Data for this circuit is not affected by changes in
this issue.

6.4 D change., Requires WECo notification to Telco.
6.5 Equipment information is on a job basis.

6.6 Equipment Design Requirements are on a job basis.
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SYSTEM Step-By-Step
DATE  April 21, 1966

TITLE
Step-By-Step Systems - No. 1 Or 350A - Coin Box Trunk Circuit - For Use

Preceding A First Selector - Serving Prepayment Coin Lines - With Or
Without Delayed Charge

DESCRIPTION

6.1 This circuit is arranged to provide operation with Non-Common Control
TOUCH-TONE Calling Equipment and Step-By-Step Common Control Equipment.

6.12 This change involves additional cross-connecting information only. No
circuit changes are required.

6.2 The Current Drain Data for this circuit is not affected by changes in this
issue.

6.3 D change. Does not require WECo notification to Tel. Co.
6.4 Equipment information is not affected.

6.5 Equipment Design Requirements are not affected.
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DRAWING NOTICE RATING Mfr. Disc.

SYSTEM Step By Step

DATE March 28, 1968

TITLE

Step By Step Systems - No.,l or 3504 - Coin Box Trunk Circuit - For Use
Preceding a First Selector - Serving Prepayment Coin Lines - With or Without
Delayed Charge

DESCRIPTION

6.1 A feature is added to allow the circuit to function with Calling Line
Identification equipment.

6.11  The feature provides access leads to the tip, ring, and sleeve and
ground decoupling of the sleeve holding ground.

6.12 The access leads are used by CLT scanning equipment. The sleeve
decoupling provides for the use of ANI tones prior to calling party
disconnect.

6.13 The feature requires the addition of a 426F diode and a wiring change.

6.2 The Current Drain Data for this circuit is not affected by changes in
this issue.

©.3 D change. Requires WECo. notification to Telco.
0.4 Equipment information is on a job basis.
6.5 Equipment Design Requirements are not af'fected.
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DRAWING NOTICE RATING  Mfr. Dise.
SYSTEM Step-By-Step
DATE April 9, 1964
TITLE

Oltep=-By-Gtep Systems - No. 1 Or 350A - Coin Box Trunk Circuit - For Use Preceding
A Iirct Deleclor = Serving Prepayment Coin Lines - With Or Without Delayed Charge

. DESCRIPTION

5.1 A circuit requirement test for relay D is revised in order to improve the
; reliability of the pulse repeating function of this circuit.

6.11 The revised test calls for observing relay D while an additional pulsing
requirement of zero loop at 6 P.P.S. is applied to relay R. If D tends to
follow the pulses, it should be stiffened within its test requirement,

L.2 L feature is added to permit line identification in offices employing
ANT TYPE B.

6.21 This feature, designated "ZL" option, utilizes existing wiring and apparatus
options previously specified for number checking only,
'}
.2 A feature is added to permit line identification in offices employing
ANI TYPE C,

(&)

6.31 This feature, designated "ZK" option, requires minor wiring changes and the
addition of one 426F diode and one 2 M.F, capacitor (C), previously shown as
part of the number checking option.

6./ The Current Drain Data for this eircuit is not affected by changes on this
isove.
‘ 6.5 D change, Does not require WECo notification to Tel Co.

6.6 LEquipment Design Requirements are on a job basis.

No engineering letter will be issued. ’

_”
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SYSTEM Step-By-Step
 DATE October 13, 1961
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g TITLE

f? Step-By-Step Systems - No. 1 Or 350A - Coin Box Trunk Circuit - For Use
g Preceding A First Selector - Serving Prepayment Coin Lines With - Or
Without Delayed Charge

DESCRIPTION

6.1 To permit the operation of this circuit with a Subscribers Rotary ,
Line Circuit preceded by a Dial Long Line Circuit, Figure U4 wes added.

» = »
LA 2 ST Y

ﬂf 6.2 Figure U, consisting of one U type relay controls the A, E and F ieads
in this circuit. This figure in effect replaces the function the line
finder normal post springs had on these leads.

. 4 - A &
AR LT SR S e _‘,. el Wi o, eSS
- N Py sha

6.3 Conmnection to Subscribers Rotary Line Circuit SD-31259-01 is now shown.

e 6.4 The Current Drain Data for this circuit is not affected by changes on
" ) this issue.

'6.5 Equipment information is on a job basis. Also is affected and will be
covered by drawing ED-30273-01.

6.6 Equipment Design Requirements are on a job basis.

s S SR e R i L BT o
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No engineering letter will be issued.
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DRAWING NOTICE RATING Mfr. Disc. )

SYSTEM Step-By-Step
DATE February 28, 1961

TITLE

Step-By-Step Systems = No. 1 Or 35CA - Coin Box Trunk Circuit - ¥or Use Freceding
A Tirst, Selector - Serving rrepayment Coin Lirnes - With Or Without Delayed Charge

DESCRIPTION

6.1 The operate current flow values and the spring gauging requirements ere
changed on the "S" relay to prevent the felse operation of the "BI"
relay due to the high inductance of the relay in the 233 tyre coin station.

6.2 The Current Drain Data for this circuit is not affected by changes on this
issue. : -

6.3 FEquipment information is not affected.
6.y Equipment Design Requirements are not affected.

No engineering letter will be issued.
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o DRAWING NOTICE RATING Mfr. Dise.
; - SYSTEM Step~By-Step

DATE  Decenber 2, 1959

- Step~-By-Step Systems = No. 1 Or 35CA - Coin Box Trunk
Circuit - For Use Freceding A First Selector - Serving
Prepayment Coin Lines - With Or Withcut Delayed Charge

(CB TRK)

l. ~TITLE

i

DESCRIPTION

. 6.1 Circuit is reissued to provide a grounded "A" lead for. restricting
' coin lines from CAMA trunks. '

. 6.2 A ncn-operate and a stiffer operate current flow requirement is i
! : specified for the (B) relay to prevent false operation of the relays.
| _ ;
r

5 v 6.3 A K2 lanp is provided for the "A™ lamp to provide greater brilliancy
when used with coin box trk. release ckt.

/ 6.4 Current Drains are not affected.
6.5 Equipnent information is on a job basis.
' 6.6 Equipment Design Requirements are on a job basis.

- _ No engineering letter will be issued.
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SYSTEM Step~By-Step = Ckt.
DATE March 22, 1954

TITLE

Step-By-Step Systems = No. 1 Or 350A = Coin Box Trunk Circuit - For Use Preceding
A First Selector - Serving Prepayment Coin Lines - With Or Without Delayed Charge

DESCRIPTION

1ol It was observed in the field that occasionally after a completed call, coins
remain on the collector trap with the trigger in the normal position. This causes
coins to be collected or returned on a subsequent call.

1.11 This occurs because of the false operation of relay (Y) during the charging
of the spark suppression condenser in the interrupter circuit, following disconnect
by the originating subsecriber,

1,12 This condition is corrected by increesing the operate requirement and adding
non-operate requirements to the E1357 (Y) relay thus making the relay less
sensitive. This change in adjustment prevents the (Y) relay from operating falselye
Current drain is not affected.

Equipment Information is not affected.

Engineering Requirements are not affected.

?revious rating was the same.

No engineering letter will be issued.
|

}
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§D-31562-011-013 issUE 15-D
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DRAWING MOTICE RATING Mfr. Disc, '
© SYSTEM Step~By-Step - Ckt.
DATE January 27, 1954
TTLE | - L

P

Step~By-Step Syatems - No. 1 Or 3504 - Coin Box Trunk Circuit - For Use Preceding

A First Selesior - Serving Prepayment Coin Lines - With Or Without Delayed Charge

- DESCRIPTION

The use of relays E589, E626, B500, and 1L49CG is rated "Manufacture Discontinued”
for this circuit. This is in furtherance of a general program of rerating
obsolescent apparatus to carry realistic ratings.

Current drain is not affected.

Equipment Information is not affected.

An engineering letter will be issued.
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CIRCUIT DESCRIPTION

CD-31592-01

' ISSUE 6D
' APPENDIX 1D

DWG ISSUE 20D

STEP-BY-STEP SYSTEMS
NO. 1 OR 350A
COIN BOX TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
WITH OR WITHOUT DELAYED CHARGE

CHANGES
A. Changed and Added Functions

A.1 To permit identification of calling
number where ANI-TYPE B or ANI-TYPE C
is provided.

B. Changes in Apparatus
B.1 ADDED

D1 Diode - U26F
ZK Option

C. Changes in Circuit Requirements Other
Than Those caused by gﬂanges in Kggaratus
Cc.1 Information previously shown in Test
Note 4, Page 1 and Test Note 5, Page 4
1s changed to specify an ilmproved test pro-
cedure for relay D. These notes formerly
read: When operating on Leak A, relay DD
should remain normal. If it tends to oper-
ate, stiffen relay D within present limits.
Prior to Issue 4D, BSP pulse repeating re-
quirement A-4 was not shown for relay R.

D. Description of Changes

D.1 A feature and option table is added to
consolidate circuit information. Thus,
Circuit Notes 101, 102, 103, 104, 107, 108,
111, 113, and 115 through 120 are replaced
bf new Notes 101 and 102; Notes 109, 110,
112, and 114 are renumbered 107, 104, 108, and

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 2363-JLL-RJJ

Printed in U, S. A.

109 respectively; and information
concerning Issues 2 through 5 i1s added to
new Note 104. Corresponding reference
changes are made on the circuit figures.

D.2 Options ZJ and ZL are designated,
and option ZK is added to arrange
this circuit to operate with ANI-TYPE B or
ANI-TYPE C offices respectively. Reference
to these options is added to Notes 102,
104, and the Options Used Table.
AS

F. Changes in Description of Operation

F.l Add the following paragraph.
20, LINE IDENTIFICATION

Capacitor C allows an identifying
tone or pulse to pass over the sleeve
lead from the selector circuit to the
line finder circuit where the identifica-
tion of coin lines i1es required in offices
employing Number Checking, ANI-TYPE B, or
ANI-TYPE C. Inductor CL maintains a low
resistance ground to the 1line finder
sleeve and provides a high impedance to
the transmission of identifying tone over
the sleeve lead in offices with Number
Checking or ANI-TYPE B. Diode Dl also
maintains a low resistance holding ground
on the line finder sleeve and 1s used to
provide a high impedance to identifying
pulses over the sleeve lead in offices
with ANI-TYPE C.

iy %
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CIRCUIT DESCRIPTION

CHANGES
CHANGES IN APPARATUS
Addea

B.
B.1

Pigure 4

U 114 (LL) Relay
D. DESCRIPTION OF CIRCUIT CHANGES
D.1  Figure 4 1s added to.facilitate the use
of this circuit with a Subscriber Ro-
tary Line Ckt. equipped with a Dial Long
Line Ckt.
D.2 Connection to Subscriber Rotary Line
Ckt. SD-31259-01 is now shown,

12,2 Earth potential limits:

206N Relay (P)

CD-31592-01
Issue 6-D
Dwg. Issue 19-D

STEP-BY-STEP SYSTEMS .
NO. 1 OR 350A '
COIN BOX TRUNK CIRCUIT
FOR USE PRECEDING A PIRST SELECTOR
SERVING PREPAYMENT COIN LINES
WITH OR WITHOUT DELAYED CHARGE

T R

1.
1.1

PURPOSE OF CIRCUIT

This circuit is used to provide dial
service to prepayment coin stations
from a step by step central office. It is
arranged to automatically collect or return
the coin deposited as required, after each
call. When Pig. B 1is used'it is arranged
to delay setting up the charge condition
until 2 to 5 seconds after the called party
answers, .

2. WORKING LIMITS

2.1 Maximum external circuit loop resis-
tance for subscriber's pulsing and

supervision. See Range Chart,

280U or
239GU Relay (P)

Maximum 10V

Min.
Conduc. Max. Pos.
Lpe E. P,

0 Ohms 9.5V )
105 10 *
220

20
25
530

I 33 =33
[
-~

Neg. Limit Maximum 10V
Min,
Conduc. Max. Pos.
Lp. E. P.
Positive O Ohms. g.SV
Limits 105 " "
240 " 8.5"
370 " 9 "
500 " 9.5"
2.3 Minimum insulation resistance -
20,000 ohms,
3. FUNCTIONS

3.01 To provide for connecting a pre-
payment coin station to a first
selector,

3.02 To provide for transmitting dial
tone from the selector circuit to

the calling subscriber,

3.03 To test for the presence of a coin

in the coin box.

To repeat dial pulses after the
coin 18 deposited,

3.04

Printed in U, 8. A,

3.05 To automatically return the icoin

on all uncompleted calls and on
completed calls on which there is no
charge.

3.06 To automatically collect the coin
on completed calls to stations on
which a charge {s to be made.

3.07 To automatically collect the coin

on completed calls to an operator
unless the operator otherwise disposes
of the coin before disconnecting.

3.08 To automatically busy the associated
line finder when a ground is connected
to the sleeve of the associated first selec-

tor.

Page 1
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3.09 To cut out the coin test and pulse

repeating features when the calling
station line is equipped with a long line
circuit. v
3.10 To provide means for making trunk
operation and pulse repeating tests.
3.11 To provide means for indicating a
trunk that has failed to dispose of
a coin.

3.12 With Pig. 2 to defer setting up
the charge condition until 2 to 5
seconds after the called party answers.

3.13 To provide direct ground to the "A"

lead in Fig. 3 in offices equipped with

CAMA trunks.
4, CONNECTING CIRCUITS

When this circuit is listed on a key
sheet, the connecting information thereon
is to be followed.
4.01 Line Pinder Circuit - SD-31530-01¢,
4,02 Selector Circuit - SD-30200-01%,

4,03 Interrupter and Alarm Circuit for

Prepay Box Trunks - SD-30852-01%,

Coin Box Trunk Releasé Circuit -
SD-31861-01.

4.o4

Pulse Repeating Test Set -
SD-31667-01.

4.05

4,06 Interrupter and Alarm Circuit Arranged
to Provide a Delay Interval -

SD-31494-01%,

4,07 Sub. Line Ckt. Equipped With Rotary

Line Switch - SD-31259-01.

4,08 Misc. Alm. Ckt. for Prepayment Coin

Box Trks. - SD-31978-01.

4,09

Timing Ckt. for Coin Trks. -
9

SD-31893-01.

4.10 Pulsing Test Set - SD-90469-02%,

*Typical Circuits.
DESCRIPTION OF OPERATION
5. ORIGINATING A CALL ("S" WIRING)

When a prepayment coin station is con-
. nected to this circuit by a preceding Ckt.
(L) operates over the subscriber!s loop in
turn operating (N) and (DD). (N) operated
operates (NN). (NN) operated closes the
circuit to the associated first selector,
provides a holding circuit for (DD), removes
the short circuit from the 6,000 ohms in
series with the primary winding of (L) and
changes from battery to the ring through the

Page 2
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NN

b

P

T

. and apparatus) closes in

9
ot/

=32

non-inductive winding of the (RT) to
battery through the operating winding of
the (RT), and (with “L" wirln’) the
primary winding of (BT). (DD) operated,
connects ground to the sleeve lead to

hold the line finder and (with "2" wiring
the circuit
for dial tone to the calling subscriber.
When "X" wiring is provided the ground is
connected to the sleeve through the (CL)
retard coill to permit a number checking

tone which may be connected to the sleeve

of the subscriber's line to be transmitted
over the sleeve lead through condenser (C)
to a selector level trunk to indicate to the
operator the class of service. The (B) and
(C) resistances are used to prevent a tran- -
sient current flow through the (B) condenser
from operating (RT) falsely when the (C)
retard colil is connected across the tip and
ring by the operation of (NN), and dial

tone is received from the selector. When
"Z" wiring and apparatus are omitted, the 4
dial tone path is not closed to the calling
subscriber until the coin 1is deposited, as
described in Paragraph 6 below.

6. COIN DEPOSITED
6.1 ("K" and "S" Viring,

When the coin 18 deposited by the
calling subscriber (RT) operates which
operates (S). (8) operated, short-circuits
(L), releasing it, locks to battery through
its front contact, operates (H) and (HH),
short-circuits the (B) resistance ("Z" wiring
only), supplies dial tone to the calling
subscriber ("2" wiring omitted) connects (R)
to the ring of the line and removes battery
from (RT) which releases. (R) operates, in
turn closing a path for holding the first
selector when (NN) releases and also operat-
ing (D). (D) operated, holds (DD) operated.
(H% operated, takes over the control of (HH)
from (S). The (HH) operated releases (NN),
separates the sleeves of the line finder and
first selector and supplements the ground on
the sleeve from (DD) to the line finder.

(L) released, releases (N). (NN) released
short-circuits the SD) resistance ("2" wiring
only). (N) and (NN) are slow in releasing

in order to insure that (R) is fully operated
before (NN) releases and opens the bridge to
the first selector in case (L) releases when
the coin is deposited.

6.2 ("L" and "S" Wiring and Apparatus)

When the coin is deposited by the
calling subscriber, (RT) operates which
operates (S). (S) operated, locks to.
battery through its front contacts, operates
(H) and (HH), short-circuits the (B) resis-
tance ("2" wiring only), supplies dial tone
to the calling subscriber ("2" wiring
omitted), connects (R) to the ring of tne
line and removes battery from (RT) which
releases. (R) operated closes a path for
holding the first selector when (NN) releases
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and operates (D). (D) operated holds (DD)
operated. (H) operated, takes over the
control of the (HH) from (S). (HH) operated,
releases (N) and (NN), separates the sleeves
of the line finder and first selector and
supplements the ground on the sleeve from
DD) to the line finder. (NN) released

"2" wiring only), short-circuits the (C)
resistance. (N) released short-circuits (L)
releasing it. (N) and (NN) are slow in re-
leasing in order to insure that (R) is
fully operated before (NN) releases and
opens the bridge to the first selector in
case (L) releases when the coin is deposit-
ed.

The purpose of (BT) is to block the

operation of the coin trunk in case of

an irregular condition on the line. (BT)
operated locks to the sleeve, opens the
circuit to (S) preventing its operation and
removes battiery from the line by connecting
direct ground on the ring, releasing (L).
L) released releases (N) and it turn (NN).
NN) released releases (DD) and opens the
bridge towards the selector, which removes
round from the sleeve, releasing (BT) and
%RT) and restores the circuit to normal.

7. DIALING ("S" WIRING),

(R) repeats pulses from the subscri-
ber's dial to the first selector. (D) is
slow in operating and releases on the first
dial pulse, and remalns released during
the pulsing of each digit. This releases
(DD) which connects the (F) and (D) resis-
tances to the tip and ring and shorts the
(C) retard coil to aid pulsing.

8. CALL CHARGED
8.1 -No Delay Interval

If the call 1s one on which a charge
should be made, the line current 1is re-
versed, operating (P) and releasing (P1)
which was previously operated. With SPI)
released and (P) operated, (J) and (C
operate and lock. (J) operates (K), short-
circuits (P) which releases, and reverses
the tip and ring leads from the first
selector which causes (Pl) to operate. (K)
operates SKl) through the back contact of
(P). (K1) operated locks and removes the
short circuit from (P). (C) operated locks
and operates (A) and also sets the circuit
so as to collect the coln when the calling
subscriber disconnects, or transfers this
function to relay (T1) Fig. 2. (A) operated
disconnects the tip and ring of the calling
line from the (T) retard coil and the (R)
relay, releasing &R;, and connects the tip
and ring through (P) and (Pl1) to the first
selector. (R) released releases (D) and
(DD). (DD) released performs no useful
function at this time. The reversal of the
line by the operation of (J) is necessary
to keep (P) always connected to the ground
side of the connection.

8.2 With Delayed Charging, Fig. 2

With Fig. 2 the operation is as
described in par. 8.1 except that the
operation of (C), instead of connecting
positive coin battery to relay I connects
that relay to Tl, and the relays of Fig. 2
function as follows.

When the called subscriber answers
(P2z operates, in turn closing the circuit
of (T) to lead PKU. This lead is grounded
for 1/2 second once every 3 seconds, (except
that when the interrupter circuit is not in
use, lead PKU is grounded,) when (T)
operates, it grounds lead "ST" to start the
interrupter or to keep it operating. (T)
locks to (P2) thru (Tl), 2 seconds after lead
PKU is opened, ground 1s connected to lead
INT, operating %Tl). (T1) operated locks to
off normal ground, releases (T), and connects
positive coin battery to relay (I) instead
of negative. If (P2) releases before (T)
operates, (T1l) is released and the above
sequence of operations will be repeated when
(P2) again operates. Fig. 2 thus insures
against false charging when busy flashes or
other transient conditions operate (P2). . .
9. CALL NOT CHARGED (“s") ~

If the call is one on which no charge
is to be made, the line current is not
reversed. (P), (K) and (K1) will, there-
fore, not operate and the circuit remains
in a condition to return the coin when the
callin arty disconnects. On this t of
call, %Ag does not operate and the (A) and
(B) condensers in the tip and ring leads
provide the transmission circuit.

10. DISCONNECT

101 Call charged ((C) Relay Operated)
("S" or "T" Wiring) :

When the calling subscriber disconnect,
the preceding Ckt. 1s still held by ground
at the contacts of the (HH). (8) releases
when ground is removed from the selector
sleeve and causes (Y) to operate under
control of a ground interruption on lead "P"
of the coin control alarm circuit, and light-
ing the green alarm lamp (A). The coin con-
trol alarm circuit is arranged so that -
ground 1s intermittently and alternately
connected to leads "P" and "I" for an
interval of 1/2 second duration. This fea-
ture 1s used to cause the coin control
battery of this circuit, as described later,
to be connected to the subscribert's line
for 1/2 second duration and thereby insure
sufficient time for proper operation of the
coin box magnet. (Y) operated locks under
control of ?HH) and connects battery to the
winding of (B). (B) operates when ground
1s received on the "I" lead. If the called
subscriber should hang up before the calling
subscriber, the line current is reversed
when the called station disconnects,

Page 3
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operating (P) and (Pl1) releases. (P) op-
erated and (Pl1) released short-circuits
the winding of (J) causing it to release.

J) releases (K) and short-circuits sP;

P) and (K) released release (K1). J
released places the (P) relay again on
the ground side of the line. If the
calling party disconnects first, (J), (K)
and (K1) and with Fig. 2, (T1) release
rhe? ground is removed by the release of

w L]

10.2 Non-Charge Call ((C) Relay Normal)
("S" wWiring).

When the calling station discon-
nects (R) releases, releasing (D) and
(DD), and opens the loop to the succed-
ing switches. After an interval, ground
1s removed from the sleeve of the selec-
tor. From this point on, the circuit
functions as described in the preceding
paragraph, except that (J), (K) and (K1)
will not be operated.

11. COIN CONTROL ("S" OR "T" WIRING)

The operation of (B) connects 110
volts positive or negative battery to the
line to dispose of the coin. If the coin
is to be collected, 110 volts positive
battery i1s connected to the winding of
éI; through the front contact of relay

C) and, with Fig. 2, the front contact
of (T1). If the coin 18 to be returned,
the 110 volt negative battery 1is connec-
ted to the line through the front contact
of (B) and the back contact of (C), thru-
the winding of (I). (I) operates in ser-
ies with the coin magnet and remains op-
erated during the time that the battery
is connected to the line. The operation
of (I) connects battery to hold (H) oper-
ated since the operating circuit for this
relay 1s opened when (B) operates. When
the "I" lead ground is removed (B) re-
leases, removing the coin collect or re-
turn current, releasing (I) and holding
(H) operated. At the next closure of
ground to the "I" lead (B) reoperates con-
necting coin disposal current to the line.
The coin should have been disposed of on
the first application of the potential
which upon the removal of the potential
restores the coin magnet to normal and no
current should flow through (I) on the
subsequent application of the coin poten-
tial.

11.1 Release of circuit, "ZF" Option

With (B) operated and (I) normal
(H) releases, releasing (HH) which (a)
removes ground from the line finder
sleeve, %b) releases (B), (Y), and also
(C), (K), (K1) and (T1) if operated,
and (C) connects battery to RB1 of (RT).
The release of (B) connects the incoming
tip and ring to relay (L) thus restoring
the circuit to normal.

Page 4

11.2 Release of Circuit, "2G" Option

The circuit functions are descrited
in the preceding paragraph except that
when (HHA releases (n? remains locked
to lead "I", and (HH) removes the coin
return battery from 5B(C). Thus (B)
remains operated for approximately 1/2
second until ground is removed from lead
"I". This insures sufficient time for
the line finder cut through relay to re-
lease before the incoming tip and ring
are connected to relay (L).

12. STUCK COIN :
12.1 "BB" and "S" or "T" Wiring

If the coin is not disposed of,
(I) will reoperate each time coin poten-
tial is applied to the line and will
hold (H) each time (B) operates thereby
preventing the release of (HH). This
will hold the trunk to the line. After
an interval the battery thru the (A)
lamp over the "A" lead will bring in an
alarm.

12.2 "BA" and "S" or "T" Wiring

Battery for holding (H) operated
under control of (I) 1s obtained from
the "IB" lead in the associated "Coin
Box Trunk Release Circuit." Continued
attempts of the coin trunk circuit to
dispose of the coin are limited by the
timing of the Release Circuit. At the
end of the time period, battery is re-
moved from the "IB" lead and the circuit
functions as though the coin had been
disposed of, restoring to normal as des-
cribed in Paragraph 11.

13. CALLS TO SPECIAL SERVICE OPERATOR
("S" WIRING)

On calls to a special operator, the
selector level trunk is so arranged that
the battery and ground are reversed imme-
diately when the operator answers. This
causes (P) to operate and (P1) to release,
operating (J) and (C). (J) locks, oper-
ates (K), short-circuits (P), which re-
leases and reverses the line leads which
causes (P1) to operate. (K) operates
(K1) after (P) releases. (K1) operated
locks and removes the short circuit from
(P). 1If coin collect current 1s supplied
to the line from the trunk, (P) remains
released and (Pl) releases, If coin re-
turn current is applied to the line from
the trunk, (P) operates and (Pl1) remains
operated. The function of (Pl1) 1s to
make the operation of (P) ineffective at
this time, thereby preventing a buzzer
action between (J¥, (K) and ?Kl) which
might result in acoustic shocks due to
the momentary short-circuits of the tip
and ring at the (J) contacts. On a re-
ring by the special service operator, (P)
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may operate on ringing current. If (P)
remains operated due to earth potential
with (P1) released, it shunts down (J).
ng releases (K) and short-circuits sr).
P) releases and shunts down (K1). (K1)
in this case prevents a buzzer action be-
tween (J), (K) and (K1), (Pi) being re-
leased under this condition. The earth
pctentlial which may have held (P), will
nou. operate it after the short-circuit
is removed., When Fig. 2 is provided,
relays (P2), (T) and (Tl1) function as
described in Paragraph 8.2, '

14, TEST JACKS
14,1 (T) Jack

If a plug is inserted into the (T)
Jack of the trunk ground will be connec-
“ted to the "S" lead to the line finder
by the operation of the test jack spring.

14,2 STT) Jack - "W" Wiring and "A" or
. "B" Wiring and Apparatus

The (TT) Jjack in conjunction with the
(T) Jjack provides means for applying
pulse repeating requirements to the (R)
relay. By connecting a source of pulses
to the (T) Jack and a per cent break
meter to the (TT) jack the output of the
(R) can be read on the per cent break
meter. When "A" apparatus 1s used
ground must be connected to the "S"
lead from the selector in order to hold
relays in this circuit while testing.
With "B" apparatus inserting a plug
into the (TT) Jjack connects ground to
the "S" lead. Momentary operation of -
the "SC" key in all but the earliest
pulse repeating test sets operates the
(RT) relay, in turn operating relay (S).
Where the pulse repeating test set is
not so arranged the (RT) relay must
be momentarily operated manually.

15. FIRST SELECTOR MADE BUSY

When the first selector associated
with thils clircuit is made busy by con-
necting ground to the sleeve lead, this
ground 1s extended through the back con-
tacts of (HH) to the sleeve of the preceding
circuit. This causes a relay in the pre-
ceding circuit to busy the circuit so that
it will not then be used on an incoming
call,

16. CONTACT PROTECTION

Resistances (D) and (F) at the SDD)
relay are connected to the (A) and (B
condensers during the application of coin
battery to the line and in this connec-
tion are used to protect thé contacts
which control the application of this
battery to the coin magnet. Condenser

"D" and "E" resistance are used to protect
the pulsing contacts of the (R) relay.

17. OPERATION WHEN "T" WIRING IS USED
WITH LINE FINDER

The "T" wiring is used only when a
part oi' the lines in the associated line
finder group are equipped with long line
circuits. The line finders are then
equipped with normal post springs that
operate or. the multiple bank levels on
which all the working lines are provided
with long line circuits. When the nor-
mal post apringu on the line finder op-
erate leads "E" and "F", which are connected
together when the finder is normal for
the purpose of making the finder busy when
the sleeve of the associated first selector
is grounded, are ogened and lead "P" 1is
connected to lead "A"., When a call is
originated the long line circuit closes a
bridge across the tip and ring which oper-
ates (L). (L) operates (N) and (DD). (N)
operates (NN). (NN) closes a bridge across
the tip and ring toward the first selector.
the only useful function of (DD) at this
time 1s that it grounds the sleeve so as
to hold the line finder until.. (HH) oper-
ates. The bridge across the tip and ring
causes the operation of relays in the
first selector that supply a holding ground
over the "S" lead. When ground is returned
over the "S" lead from the first selector.
(A) and (8) operate, s(A) operating over
the "A" and "F" leads). The operation
of (A) closes the tip and ring through
from the long line circuit to the first
selector and allows (L), (N), (NN) and
(DD) to release, The operation of (8)
operates (H) and (HH). The test for the
presence of the coin at the substation
is made in the long line circuit and there-
fore (RT) and (BT) do not enter into the
circult operation on this call, similarly,
the dial pulses are repeated in the long
line circuit so that (R) is not used. When
the call is answered (P) operates and cir-
cult functions as described in paragraph
except that (A) has been operated by the
NP springs instead of by (C). However the
only useful function in the operation of
(P) and release of (Pl) 1s to operate (C)
from a ground on (HH) and sets the circuit
in a position to collect the coin when the
subscriber disconnects. When the calling
subscriber disconnects the circuit functions
as duescribed under paragraph 10.1. If the
call is answered (C) 1s operated causing
coin collect current to be applied to the
line and if the call 1s not answered (C)
is normal and coin return current is then
applied to the 1ine. On calls to the
specilal service operator (P) operates
and (Pl1) releases which operates (C) and
sets the clircult in a position to collect
the coin when the subscriber disconnects.
The operation of (J), (K) and (K1)
serves no useful function on this type
of call because the repeating coil in
the long line circuit prevents the coin-
ground from grounding the tip conductor in
this circuit.

Page 5
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18. OPERATION WHEN FIGURES 4 AND "T" OPTION
ARE USED WITH ROTARY LINE SWITCH

Figure 4 and "T" wiring are used when
this circuit is associated with a subscriber
rotary line switch, and preceded by a long
line circuit., When this circuit is seized
by a subscribers rota line circuit ground
is advanced on lead "A" to operate (LL) of
Figure U4, Operated (LL) connectis lead "F"
to lead "A" opening lead "E". When a call
1s originated the long line circuit closes -
a bridge across the tip and ring which
operates (L). (L) operates (N) and (DD).
(N) operates (NN). (NN) closes a bridge
across the tip and ring toward the first
selector. The only useful function of (DD)
at this time 1s that 1t grounds the sleeve
80 as to hold the subscribers rotary line
switch until (HH) operates. . The bridge
across the tip and ring causes the operaiion
of relays in the first selector that supply-
a holding ground over the "S" lead. When

- ground is returned over the "S" lead from
the first selector (A) and (S) operate,
((A) operating over ihe "A" and "F" leads).
The operation of (A) closes the tip and
ring through from the long line circuit to

the first selector and allows (L), (N), (NN)

and (DD) to release, The operation of (S)
operates (H) and SHH).
trol of (B)., (HH) seperates the "S" lead
between the subscribers rotary line circuit
and first selector, and grounds the "S"

lead to the subscribers rotary line circuit.
The test for the presence of a coin at the
substation is made at the long line circuit
and therefore (RT) and (BT) do not enter
into the circuit operation on this call,

BELL TELEPHONE LABORATORIES, INCORPORATED
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Page 6
6 Pages

(H) locks under con-

$imilarly, the.dlal pulses are repeated in

the long line circuit so that (R) s not
uwsed. When the call is answered (P) oper-
ates, and the circuilt functions as described
in paragraph 8, except that (A) has been
operated by (LL) in Figure 4 instead of by
(C). However the only useful function in
the operation of (P) and release of (Pl1)

18 to operate (C) from a ground on (HH) and
sets the circult in a position to collect
the coin when the subscriber disconnects,
When the calling subscriber disconnects the
circult functions as described under para-
graph 10.1, except instead of a line finder

-eipcuit a subscribers rotary line circuit is

used., When the line circuit disconnects
round is removed from lead "A" releasing
?LL). If the ¢call 1s answered (C) is oper-
ated causing coin collect current to be- _
applied to the line and i1f the call 1s not
angwered (C) is normal and coin return '
current is then applied to the line, On
calls to the special service operator (P)
operates and (Pl) releases which operates
) and sets the circuit in a position to
c¢ollect the coin when the subscriber dis-

‘connects. The operation of (J), (K) and

(K1) serves no useful function on this type
of call because the repeating coil in the
long line circuit prevents the coin ground
from grounding the tip conductor in this
circult,

19. USED IN OFFICES BEQUIPPED
WITH CAMA TRUNKS - FIG. 3

i _Direct ground is required on lead "A"
to restrict coin lines from cama trunks.
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STEP-BY-STEP SYSTEMS

NO.

1 OR 350A

COIN BOX TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
WITH OR WITHOUT DELAYED CHARGE

CHANGES

A. Changed and Added Functions

A.l Permlts immediate ANI ldentification of
calling line when calling line identi-
fication is provided.

B. Changes 1n Apparatus

B.1 Added

Diode D2, 420F, Fig. 1, Option ZN
Wire Option ZM and Zn, Fig. 1

D. Description of Changes

D.1 Option ZN is added to give calling line
identlificatlion equipment access to the
coln box trunk tlp, ring,and sleeve leads.

BELL TELEPHONE LABORATORIES, [NCORPORATED

DEPT 5643-GHP-MR

Printed

D.2 Dlode D2 is added to decouple all sleeve
holding grounds from the point at which
the ANI tone 1s applied.

F. Changes in Description of Operation

F.1 Under Description of Operation, add:
20. Calling Line Identification (CLI)

Option ZN 1s added to give the CLI
scanner access to the tip, ring, and
sleeve leads.

Diode D2 provides for ANI identifi-
cation of the coin station before discon-
nect. The CLI equipment applies a suffi-
clent dc potential to the scanner sleeve
access lead to back-bias diode D2. This
decouples all sleeve holding grounds from
the ANI circult during the identification
process.

in U.S.A 1 Page
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CIRCUIT DESCRIPTION

STEP BY STEP SYSTEMS
NO. 1 OR 350A
COIN BOX TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
WITH OR WITHOUT DELAYED CHARGE

CHANGES

A. Changed and Added Functions

A.1 The feature that provides for operation with calling
line identification (CLI) equipment 1s removed from the:
circuilt 1in accordance with a change in design of the CLI
system. The circult 1s restored without record to 1its
condition prior to Issue 22D per agreement with WECo.

B. Changes in Apparatus

B.1 Removed
Diode D2, U426F, Option ZN

D. Description of Changes

D.1 Option ZN is removed and the former wiring designated ZM

is restored as fixed wiring. This involves elimination
of the T-, R-, and S-lead multiple to the CLI Scanner Access
Circuit and removal of the D2 diode in the S lead to the
first selector.

D.2 Reference to options ZM and ZN 1s removed from Circuit
Note 102, the Record Note 104, and the Options Used
table.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5823-JLB-MR
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DRAWING NOTICE RATING Mfr. Disec.
SYSTEM Step-By-Step
DATE, October 13, 1961

TITLE
Step-By-Step Systems - No. 1 Or 350A - Coin Box Trunk Circuit - For Use

Preceding A First Selector - Serving Prepayment Coin Lines With - Or
Without Delayed Charge

DESCRIPTION

6.1 To permit the operation of this circuit with a Subseribers Rotary
Line Circuit preceded by a Dial Long Line Circuit, Figure U was added.

6.2 Tigure U, consisting of one U type relay controls the A, E and F ieads
in this circuit. This figure in effect replaces the function the line
finder normal post springs had on these leads.

6.3 Connection to Subscribers Rotary Line Circuit SD=31259-01 is now shown.

6.4 The Current Drain Data for this circuit is not affected by changes on
this issue.

6.5 Equipment information is on a job basis. Also is affected and will be
covered by drawing ED-30273-01.

6.6 Equipment Design Requirements are on a job basis.

No engineering letter will be issued.
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APP- 3D
’ DRAWING NOTICE RATING Mfr. Dise.
- - SYSTEM Step~By-Step
DATE  December 2, 1959

TITLE
Step-By-Step Systems = No. 1 Or 350A = Coin Box Trunk

Circuit - For Use Preceding A First Selector - Serving
Prepayment Coin Lines = With Or Without Delayed Charge

. < (CB TRK)

gy oo

6.1 Circuit is reissued to provide a grounded "A" lead for>restricting
* coin lines from CAMA trunks. '

6.2 A non-operate and a stiffer operate current flow requirement is
specified for the (B) relay to prevent false operation of the relays.

6.3 A K2 lamp is provided for the "A"™ lamp to provide greater brilliancy
when used with coin box trk. release ckt.

6.4 Current Drains are not affected.
6.5 Equipment information is on a job basis.

6.6 Equipment Design Requirements are on a job basis.

v . No engineering letter will be issued.
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DRAWING NOTICE RATING Mfr. Disc. )

SYSTEM Step-By-Step
DATE  February 28, 1961

TITLE

Step-By-Step Systems = No. 1 Or 350A - Coin Box Trunk Circuit - For Use Preceding
A Tirst Selector - Serving Prepayment Coin Lines - With Or Without Delayed Charge

DESCRIPTION

6.1 The operate current flow values and the spring gauging requirements are
changed on the "S" relay to prevent the felse operetion of the "BI"
relay due to the high inductance of the relay in the 233 type coin station.

6.2 The Current Drain\Daté for this circuit is not affected by changes on this
issue. :

6.3 Equipment information is not affected.
6.l Equipment Design Requirements are not affected.

No engineering letter will be issued.
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DRAWING NOTICE RATING  Mfr, Disc.
SYSTEM Step~By-Step = Ckt.,
DATE March 22, 195

TITLE

Step-By-Step Systems = No. 1 Or 350A - Coin Box Trunk Circuit — For Use Preceding
A First Selector - Serving Prepayment Coin Lines - With Or Without Delayed Charge

DESCRIPTION |
1,1 It was observed in the field that occasionally after a completed call, coins

remain on the collector trap with the trigger in the normal position. This causes
coins to be collected or returned on a subsequent call,

1.11 This occurs because of the false operation of relay (Y) during the charging

of the spark suppression condenser in the interrupter circuit, following disconnect
by the originating subscriber.

1.12 .This condition is corrected by increesing the operate requirement and adding

hon-operate requirements to the E1357 (Y) relay thus making the relay less
sensitive. This change in adjustment prevents the (Y) relay from operating falsely,

Current drain is not affected. !
Equipment Information is not affected.
Engineering Requirements are not affected,
Previous rating was the same,

No engineering letter will be issued.
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" the sleeves of the line finder and

first selector and supplements the
ground on the sleeve from (DD) to the
line finder. (NN) released ("2" wiring
only), short-circuits the (C) resistance.
(N) released short-circuits (L) releas-
ing it. (N) and (NN) are slov in re-
leasing in order to insure that (R) 1is
fully operated before (NN) releases and
opens the bridge to the first selector
in case (L) releases when the coin 1is
deposited.

The purpose of (BT) is to block the
operation of the coin trunk in case of
an irregular condition on the line. (BT)
operated locks to the sleeve, opens the
circuit to (8) preverting its operation
and removes battery from the line by
connecting direct ground on the ring, re-
leasing (L). (L) released releases (N)
and in turn (NN). (NN) released re-
leases (DD) and opens the bridge towards
the selector, which removes ground from
the sleeve, releasing (BT) and (RT) and
restores the circuit to normal.

7.  DIALING ("S" WIRING)

(R) repeats pulses from the subscri-
ber's dial to the first selector. (D) is
slow in operating and releases on the -
first dilal pulse, and remains released
during the pulsing of each digit. This
releases (DD) which connects the (F) and
(D) resistances to the tip and ring and
shorts the (C) retard coil to aid pulsing.

8. CALL CHARGED

8.1 No Delay Interval

If the call is one on which a
charge should be made, the line current
is reversed, operating (P) and releasing
(P1) which was previously operated. v
With (Pl) released and (P) operated, (J)
and (C) operate and lock. (J) operates
(K), short-circuits (P) which releases,
and reverses the tip and ring leads from
the first selector which causes (P1l) to
operate. (K) operates sxlg through the
back contact of (P). (K1) operated
locks and removes the short circuit from

P). (C) operated locks and operates

A) and also sets the circuilt so as to
collect the coin when the calling sub-
scriber disconnects, or transfers this
function to relay (T1) Fig. 2. (A) op-
erated disconnects the tip and ring of
the calling line from the (T) retard
coil and the (R) relay, releasing (R),
and connects the tip and ring through -
(P) and . (P1) to the first selector. (R)
released releases (D) and (DD). (DD)
released performs no useful function at
this time. The reversal of the line by
the operation of (J) is necessary to
keep (P) always connected to the ground
side of the connection.
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8.2 With Delayed Charging, Fig. 2

With Fig. 2 the operation 1s as
described in par. 8.1 except that the
operation of %C), instead of connecting
positive coin battery to relay I con-
nects that relay to Tl, and the relays
of Fig. 2 function as follows.

When the called subscriber answers
(P2) operates, in turn closing the cir-
cuit of (T) to lead PKU. This lead is
grounded for 1/2 second once every 3
seconds, (except that when the interrup-
ter circuit is not in use, lead PKU is
grounded‘) when (T) operates, it grounds
lead "ST" to start the interrupter or to
keep it operating. (T) locks to (P2)
thru (T1), 2 seconds after lead PKU is
opened, ground 1s connected to lead INT,
operating (T1). (T1) operated locks'to
off normal ground, releases (T), and
connects positive coin battery to relay
(I) instead of negative. If (P2) re-
leases before (T) operates, (Tl) is re-
leased and the above sequence of opera-
tions will be repeated when (P2) again-
operates. Fig. 2 thus insures against
false charging when busy flashes or
other transient conditions operate (P2).

9. CALL NOT CHARGED ("s")

If the call is one on which no charge
is to be made, the line current is not
reversed. (P), (K) and (K1) will, there-
fore, not operate and the circuit remains
in a condition to return the coin when
the calling party disconnects. On this
type of call, (A) does not operate and
the (A) and (B) condensers in the tip and
ring leads provide the transmission
circuit.

10. DISCONNECT

10.1 Call Charged ((C) Relay Operated)
("s" or "TP" Wiring)

When the calling subscriber dis-
connect, the line finder 1is still held
by ground at the contacts of the (HH).
(3) releases when ground is removed from
the selector sleeve and causes (Y) to
operate under control of a ground inter-
ruption on lead "P" of the coin control
alarm circuit, and lighting the green
alarm lamp (AS. The coin control alarm
circuit is arranged so that ground is
intermittently and alternately connected.
to leads "P" and "I" for an interval of
1/2 second duration. This feature is
used to cause the coin control battery
of this circuit, as described later, to
be connected to the subscriber's line
for 1/2 second duration. and thereby
insure sufficient time for proper oper-
ation of the coin box magnet. (Y) oper-
ated locks under control of (HH) and

~ connects battery to the winding of (B).
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(B) operates when ground 1s received on
the "I" lead. If the called subscriber
should hang up before the calling sub-
scriber, the line current is reversed
wvhen the called station disconnects, op-
erating (P) and (P1) releases. (P) op-
erated and (P1l) released short-circults
the winding of SJ) causing it to release.
J; releases (K) and short-circuits éP;.
P) and (K) released release (Kl). (J
released places the (P) relay again on
the ground side of the line. If the
calling varty disconnects first, (J), (K)
and (K1) and with Fig. 2, (T1) release
when ground is removed by the release of

10.2 Non-Charge Call (C) Relay Normal)
("s" Wiring).

When the calling station discon-
nects (R) releases, releasing (D) and
(DD), and opens the loop to the succeed-
ing switches. After an interval, ground
is removed from the sleeve of the selec-
tor. From this point on, the circuit
functions as described in the preceding
paragraph, except that (J), (Kg and (K1)
will not be operated.

11. COIN CONTROL ("S" OR "P" WIRING)

The operation of (B) connects 110
volts positive or negative battery to the
line to dispose of the coin. If the coin
is to be collected, 110 volts positive
battery is connected to the winding of
&Ig through the front contact of relay -

C) and, with Fig. 2, the front contact
of. (T1). If the coin is to be returned,
the 110 volt negative battery is connec-
ted to the line through the front contact
of (B) and the back contact of (C), thru
the winding of (I). (I) operates in ser-
les with the coin magnet and remains op-
erated during the time that the battery
is connected to the line. The operation
of (I) connects battery to hold (H) oper-
ated since the operating circuit for this
relax is opened when (B) operates. When
the "I" lead ground is removed (B) re-
leases, removing the coin collect or re-
turn current, releasing (I) and holding
(H) operated. At the next closure of

ground to the "I" lead (B) reoperates con-

necting coin disposal current to the line.
The coin should have been disposed of on
the first application of the potential
which upon the removal of the potential
restores the coin magnet to normal and no
current should flow through (I) on the
subsequent application of the coin poten-
tial.

11.1 Release of circuit, "ZF" Option

¥ith (B) operated and (I) normal
(H) releases, releasing (HH) which (a)
removes ground from the line finder
sleeve, ?b) releases (B), (Y), and also
(c), (K), (K1) and (T1) if operated,
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and (C) connects battery to RBl1 of (RT).
The release of (B) connects the incoming
tip and ring to relay (L) thus restoring
the circuit to normal.

11.2 Release of Circuit, "ZG" Option

The circuit functions are described
in the preceding paragraph except that
vhen (HH) releases (B) remains locked
to lead "I", and (HH) removes the coin
return battery from 5B(C). Thus (B)
remains operated for approximately 1/2
second until ground 1s removed from lead
"I". fThis insures sufficient time for
the lime finder cut through relay to re-
lease before the incoming tip and ring
are connected to relay (L).

12. STUCK COIN
12.1 "BB" and "S" or "T" Wiring

If the coin 1s not disposed of,
(I) will reoperate each time coin poten-
tial i1s applied to the line and will
hold (H) each time (B) operates thereby
preventing the release of (HH). This
will hold the trunk to the line. After
an interval the battery thru the (A)
lamp over the "A" lead will bring in an
alarm. v

12.2 "BA" and "sS" or "T" Wiring

Battery for holding (H) operated
under control of (I) is obtained from
the "IB" lead in the associated "Coin
Box Trunk Release Circuit.™ Continued
attempts of the coin trunk circuit to
dispose of the coin are limited by the
timing of the Release Circuit. At the
end of the time period, battery is re-
moved from the "IB" lead and the circuit
functions as though the coin had been
disposed of, restoring to normal as des-
cribed in Paragraph 11.

13. CALLS TO SPECIAL SERVICE OPERATOR
("s" WIRING)

On calls to a special operator, the
selector level trunk is so arranged that
the battery and ground are reversed imme-
diately when the operator dnswers. This
causes (P) to operate and (P1l) to release,
operating (J) and (C). (J) locks, oper-
ates (K), short-circuits (P), which re-
leases and reverses the line leads which
causes (P1) to operate. (K) operates
(K1) after (P) releases. (K1) operated
locks and removes the short circuit from

P). If coin collect current is supplied
to the line from the trunk, (P) remains
released and (P1) releases. If coin re-
turn current is applied to the line from
the trunk, (P) operates and (P1l) remains
operated. The function of (P1l) 1s to
make the operation of (P) ineffective at
this time, thereby preventing a buzzer
action between (Ji, (K) and (K1) which




CD-31592-01 - ISSUE 5-B

might result in acoustic shocks due to
the momentary short-circuits of the tip
and ring at the (J) contacts. On a re-
ring by the special service operator, (P)
may operate on ringing current. If (P
remains operated due to earth potential
with (P1l) released, it shunts down (J).
iJ; releases (K) and short-circuits sP).
P) releases and shunts down (K1). (K1)
in this case prevents a buzzer action be-
tween (J), (Kg and (K1), (P1) being re-
leased under this condition. The earth
potential which may have held (P), will
not operate it after the short-circuit

is removed. When Fig. 2 is provided,
relays (P2), (T) and %Tl function as
described in Paragraph 8.2.

14. TEST JACKS

14.1 (T) Jack

If a plug is inserted into the (T)
jack of the trunk ground will be connec-
ted to the "8" lead to the line finder
by the operation of the test jack spring.

14.2 ,(TT) Jack - "W" Wiring and "A" or
"B" Wiring and Apparatus

: The (TT) jack in conjunction with
the (T) jack provides means for applying
pulse repeating requirements to the iR)
relay. By connecting a source of pulses
to the (T¥ jack and a per cent break

meter to the (TT) jack the output of the

(R) can be read on the per cent break.

meter. When "A" apparatus 1is used

ground must be connected to the "s"

lead from the selector in order to hold

relays in this circuit while testing.

With "B" apparatus inserting a plug

into the (TT) jack connects ground to

the "s8" lead. Momentary operation of
the "SC" key in all but the earliest
pulse repeating test sets operates the

(RT) relay, in turn operating relay (S)

Where the pulse repeating test set is

not so arranged the (RT) relay must

be momentarily operated manually.

15. FIRST SELECTOR MADE BUSY

When the first selector associated
with this circuit is made busy by con-
necting ground to the sleeve lead, this
ground 1s extended through the back con-
tacts of (HH) to the sleeve of the line
finder circuit. This causes a relay in
the line finder to busy the circuit so
that it will not then be used on an in-
coming call.

16. CONTACT PROTECTION

Resistances (D) and (F) at the (DD)
relay are connected to the (A) and (B)
condensers during the application of coin
battery to the line and in this connec-
tion are used to protect the contacts
which control the application of this
battery to the coin magnet. Condenser
"D" and "E" resistance are used to pro-
tect the pulsing contacts of the (R) re-
lay.

17. OPERATION WHEN "T" WIRING IS USED

The "T" wiring is used only when a
part of the lines in the associated line
finder group are equipped with long line
circuits. The line finders are then
equipped with normal post springs that
operate on the multiple bank levels on
which all the working lines are provided
with 1long line circuits. When the nor-
mal post springs on the line finder op-
erate leads "E" and "F", which are con-
nected together when the finder is nor-
mal for the purpose of making the finder
busy when the sleeve of the associated
first selector is grounded, are opened
and lead "F" is connected to lead "aA".
When a call is originated the long
line circuit closes a bridge across the
tip and ring which operates (L). (L
operates (N and'(DDg. (N) operates (NN)
(NN) closes a bridge across the tip and
ring toward the first selector. The

- only useful function of (DD) at this

time is that it grounds the sleeve so-
as to hold the line finder until (HH)
operates. The bridge across the tip
and ring causes the operation of re-
lays in the first selector that supply
a holding ground over the "S" 1lead.
When ground is returned over the "s"
lead from the first selector (A) and (8)
operate, ((A) opérating over the "A"
and "F" leads). The operation of (A)
closes the tip and ring through from

the long line circuit to the first
selector and allows (L), (N), (NN) and
(DD) to release. The operation of (S)
operates (H) and (HH) which locks to

the sleeve. The test for the presence
of the coin at the substation is made

in the long line circuit and therefore
(RT) and (BT) do not enter into the
circuit operation on this call, similarly,
the dial pulses are repeated in the long
line circuit so that (R) 1s not used.
When the call is answered (P) operates
and circuit functions as described in
paragraph 8 except that (A) has been
operated by the NP springs instead of
by (C). However the only useful func-
tion in the operation of (P) and re-

lease of (P1) 1s to operate (C) which
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locks to the sleeve and sets the cir-
cuit in a position to collect the coin
when the subscriber disconnects. When
the calling subscriber disconnects the
circult functions as described under
paragraph 10.1. If the call 1is answered
(c) 1s operated causing coin collect cur-
rent to be applied to the line and if
the call is not answered (C) 1s normal
and coin return current is then applied

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3310-OCH-RLL-WV

Page 6
6 Pages

to the line. On calls to the special ser-
vice operator (P) operates and (P1) re-
leases which operates (C) and sets the
circuit in a position to collect the coin
when the subscriber disconnects. The op-
eration of (J), (K) and (K1) serves no
useful function on this type of call be-
cause the repeating coil in the long line
circult prevents the coin ground from
grounding the tip conductor in this circuit.
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CIRCUIT DESCRIPTION
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT

CD-31592-01
Issue 5-B
Dwg. Issue 14-B

STEP BY STEP SYSTEMS
; KO. 1, OR 350A
COIN BOX TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING: PREPAYMENT COIN LINES
WITH OR WITHOUT DELAYED CHARGE

CHANGES

C. CHANGES IN CIRCUIT REQUIREMENTS OTHER
THAN THOSE APPLYING TO ADDED OR RE-
MOVED ARPARATUS

C.1l ?o?e 5 page 1 was added for relay
B

D. DESCRIPTION OF CIRCUIT CHANGES

D.1 Option 2G is added replacing option

ZF, to provide for locking relay
(B) to 60 IPM lead I to hold this relay
after (HH) releases, and thus prevent
reoperation of (L) and (DD) before the
associated line finder has had time to
release.

D.2 Reference to options ZF and 2G 1is
added in note 110 and the options
used table.

2.2 Earth potentiai limits:

206N Relay (P)

Neg. Limit  Maximum 10V
Min.
Conduc. Max. Pos.
Lp. E. P.
Positive 0 Ohms g.sv
Limits 105 " n
240 " 8.5"
370" 9 "
500 " 9.5"

D.3 Note 117 is added.

All other headings under Changes,
no change.

1. PURPOSE OF CIRCUIT.

1.1 This circuit is used to provide
dial service to prepayment coin
stations from a step by step central
office. It is arranged to automatically
collect or return the coin deposited as
required, after each call. When Fig. B
i1s used it 1s arranged to delay setting
up the charge condition until 2 to §
seconds after the called party answers.

2. WORKING LIMITS

2.1 Maximum external circuit loop re-
sistance for subscriber's pulsing
and supervision. See Range Chart.

280U or
239GU Relay (P)
Maximum 10V

Min.

Conduc. Max. Pos.
Lp. E. P.

O Ohms 9.5V
105 " 102"
220 " 10.5"
20 : i
2 . 113,

530

2.3 Minimum insulation resistance -
20,000 ohms.

3. FUNCTIONS
3.01 To provide for connecting a pre-

. payment coin station to a first
selector.

~ 3.02 To provide for transmitting dial

tone from the selector circuit to
the calling aubscriber.
3.03 To test for the presence of a coin
in the coin box.

\

Printed in U. 8. A.

¢
\

"3.04 To repeat dial pulses after the
coin is deposited. -

3.05 To automatically return the coin

on all uncompleted calls and on
completed calls on which there-is no
charge.,

3.06 To automatically collect the coinm
on completed calls to stations on
which a cha:ge is to be mads.

3.07 To automatically collect the coin
on completed calls to an operator

Page 1
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unless the operator otherwise disposes
of the coin before disconnectlng.

3.08 To automatically busy the associ-

ated line finder when a ground is
connected to the sleeve of the assocl-
ated first selector.

2,09 To cut out the coin test and pulse

repeating features when the call-
ing station line is equipped with a long
line circuit.

3,10 To provide means for making trunk
operation and pulse repeating
tests.
3.11 To provide means for indicating a
trunk that has failed to dispose
of a coin.
3.12 With Fig. 2 to defer setting up
the charge condition until 2 to 5
seconds after the called party answers.
4. CONNECTING CIRCUITS
When this circuit is listed on a key
sheet, the comnecting information there-
on 1is to be followed.
4.1 Line Finder Circuit - SD-31530-01%*
4.2 Selector Circuit - SD-30200-01%

4.3 Interrupter and Alarm Circuit for
prepay box trunks - SD-30852-01%

4.4 Coin box trunk release cilrcult -
8D-31861-01.

¥.5 Pulse Repeating Test Set -
SD-31667-01.

4.6 Interrupter and Alarm Circuit ar-
ranged to provide a delay interval-
8D-31494-01.
#*Pypical Circuits.‘
DESCRIPTION OF OPERATION

5. ORIGINATING A CALL ("s" WIRING)

When a prepayment coln station is con-

nected to this circuit by a line finder,
(L) operates over the subscriber's loop
in turn operating (N) and (DD). (N) op-
erated operates (NN). (NN) operated
¢loses the circult to the assoclated
first selector, provides a holding cir-
cuit for (DD), removes the short cir-
cuit from the 6,000 ohms in serles with
the primary winding of (L) and changes
from battery to the ring through the
non-inductive winding of the (RT) to
battery through the operating winding of
the (RT), and (with "L" wiring) the
primary winding of (BT). (DD? operated,
connects ground to the sleeve lead to
hold the line finder and (with "Z" wiring
and apparatus) closes in part the circuit
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for dial tone to the calling subscriber.
when "X" wiring is provided the ground 1s
connected to the sleeve through the (CL)
retard coil to permit a number checking
tone.which may be connected to the sleeve
of the subscriber's line to be transmitted
over the sleeve lead through condenser

(C) to a selector level trunk to indi-
cate to the operator the class of service.
The (B) and (C) resistances are used to
prevent a transient current flow through
the (B) condenser from operating (RT)
falsely when the (C) retard coil 1s con-
nected across the tip and ring by the
operation of (NN), and dial tone is re-
ceived from the selector. When "2" wir-
ing and apparatus are omitted, the dial
tone path is not closed to the calling
subscriber until the coin 1s deposited,
as described in Paragraph 6 below.

6. COIN DEPOSITED
6.1 ("K" and "sS" Wiring)

When the coin 1s deposited by the
calling subscriber (RT) operates which
operates (8). (8) operated, short-cir-
cuits (L), releasing it, locks to bat-
tery through its front contact, operates
(H) and (HH), short-circuits the (B) re-
sistance ("z" viring only), supplies
dial tone to the calling subscriber ("z"
wiring omitted) connects (R) to the ring
of the line and removes battery from
(RT) which releases. (R) operates, in
turn closing a path for holding the
firast selector when (NN) releases and
also operating (D). (D) operated, holds
(DD) operated. (H) operated, takes cver
the control of (HH) from (S). The (HH)
operated releases (NN), separates the
sleeves of the line finder and first
selector and supplements the ground on
the sleeve from (DD) to the line finder.
(L) released, releases (N). (NN) re-
leased short-circuits the (D) resistance
("z" wiring only). (N) and (NN) are
alow in releasing in order to insure
that (R) is fully operated before (NN)
releases and opens the bridge to the
first selector in case (L) releases when
the coln is deposited.

6.2 ("L" and "S" Wiring and Apparatus)

When the coin 1is deposited by the
calling subscriber, (RT) operates which
operates (8). (8) operated, locks to
battery through its front contacts,
operates (H) and (HH), short-circults
the (B) resistance ("2" wiring only),
supplies dial tone to the calling sub-
scriber ("2Z" wiring omitted), connects
(R) to the ring of the line and removes
battery from (RT) which releases. (R)
operated closes a path for holding the
first selector when (NN) releases and
operates (D). (D) operated holds (DD)
operated. {(H) operated, takes over the
control of the (HH) from (8). (HH)
operated, releases (N) and (NN), separates
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might result in acoustic shocks due to
the momentary short-circuits of the tip
and ring at the (J) contacts. On a re-
ring by the special service operator, (P)
may operate on ringing current. If (P)
remains operated due to earth potential
with (P1) released, it shunts down (J).
J; releases (K) and short-circuits sP).
P) releases and shunts down (K1). (K1)
in this case prevents a buzzer action be-
tween (J), (X) and (K1), (P1) being re-
leased under this condition. The earth
potential which may have held (P), will
not operate it after the short-circuit
is removed. When Fig. 2 is provided,
relays (P2), (T) and %Tl function as
described in Paragraph 8.2.

14. TEST JACKS

14.1 (T) Jack

If a plug is inserted into the (T)
jack of the trunk ground will be connec-
ted to the "8" lead to the line finder
by the operation of the test jack spring.

14.2 (TT) Jack - "W" Wiring and "A" or
"B" Wiring and Apparatus

The (TT) jack in conjunction with
the (T) jack provides means for applying
pulse repeating requirements to the ¥R)
relay. By connecting a source of pulses
to the (T¥ jack and a per cent break
meter to the (TT) jack the output of the
(R) can be read on the per cent break
meter. When "A" apparatus is used
ground must be connected to the "s"
lead from the selector in order to hold
relays in this circuit while testing.
With ."B" apparatus inserting a plug
into the (TT) jack connects ground to
the "S" lead. Momentary operation of
the "SC" key in all but the earliest
pulse repeating test sets operates the
(RT) relay, in turn operating relay (8)
Where the pulse repeating test set is
not so arranged the (RT) relay must
be momentarily operated manually.

15. FIRST SELECTOR MADE BUSY

When the first selector associated
with this circuit is made busy by con-
necting ground to the sleeve lead, this
ground is extended through the back con-
tacts of (HH) to the sleeve of the line
finder circuit. This causes a relay in
the line finder to busy the circuit so
that it will not then be used on an in-
coming call.

16. CONTACT PROTECTION

Resistances (D) and (F) at the (DD)
relay are connected to the (A) and (B)
condensers during the application of coin
battery to the line and in this connec-
tion are used to protect the contacts
which control the application of this
battery to the coin magnet. Condenser
"D" and "E" resistance are used to pro-
tect the pulsing contacts of the (R) re-
lay.

17. OPERATION WHEN "T" WIRING IS USED
DIAL: LONG  CiNES

The "T" wiring 1s used only when a -
part of the lines in the associated line
finder group are equipped with long line
circuits. The line finders are then
equipped with normal post springs that
operate on the multiple bank levels on
which all the working lines are provided
with 1long line circuits. When the nor-
mal post sprinﬁs on the line finder op-
erate leads "E" and "F", which are con-
nected together when the finder is nor-
mal for the purpose of making the finder
busy when the sleeve of the associated
first selector is grounded, are opened
and lead "F" is connected to lead "A".
When a call is originated the long
line circuit closes a bridge across the

tip and ring which operates (L). (L)
operates (N) and (DD). (N) operates (NN)
(NN) closes a bridge across the tip and

ring toward the first selector. The

- only useful function of (DD) at this

time is that it grounds the sleeve so

as to hold the line finder until (HH)
operates. The bridge across the tip
and ring causes the operation of re-
lays in the first selector that supply
a holding ground over the "S" lead.

When ground is returned over the "s"
lead from the first selector (A) and (8)
operate, ((A) operating over the "A"

and "F" leads). The operation of (A)
closes the tip and ring through from

the long line circuit to. the first
selector and allows (L), (N), (NN) and
(DD) to release. The operation of (8)
operates (H) and (HH) which locks to

the sleeve. The test for the presence
of the coin at the substation is made

in the long line circuilt and therefore
(RT) and (BT) do not enter into the
circuit operation on this call, similarly,
the dial pulses are repeated in the long
line circuit so that (R) is not used.
When the call is answered (P) operates
and circuit functions as described in
paragraph 8 except that (A) has been
operated by the NP springs instead of
by (C). However the only useful func-
tion in the operation of (P) and re-

lease of (P1) 1is to operate (C) which
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locks to the sleeve and sets the cir-
cuit in a position to collect the coiln
when the subscriber disconnects. When
the calling subscriber disconnects the
circuit functions as described under
paragraph 10.1. If the call is answered
(C) is operated causing coin collect cur-
rent to be applied to the line and if
the call 1s not answered (C) is normal
and coin return current 1s then applied

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3310-OCH-RLL-WV
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to the line. On calls to the special ser-
vice operator (P) operates and (P1l) re-
leases which operates (C) and sets the
circuit in a position to:.collect the coin
when the subscriber disconnects. The op-
eration of (J), (K) and (K1) serves no
useful function on this type of call be-
cause the repeating coil in the long line
circult prevents the coin ground from
grounding the tip conductor in this circuit.
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the sleeves of the line finder and
first selector and supplements the
ground on the sleeve from (DD) to the
line finder. (NN) released ("2Z" wiring
only), short-circuits the (C) resistance.
(N) released short-circuits (L) releas-
ing it. (N) and (NN) are slow in re-
leasing in order to insure that (R) is
fully operated before (NN) releases and
opens the bridge to the first selector
in case (L) releases when the coin is
deposited.

The purpose of (BT) is to block the
operation of the coin trunk in case of
an irregular condition on the 1ine. (BT)
operated locks to the sleeve, opens the
circuit to (8) preventing its operation
and removes battery from the line by
connecting direct ground on the ring, re-
leasing (L). (L) released releases (N)
and in turn (NN). (NN) released re-
leases (DD) and opens the bridge towards
the selector, which removes ground from
the sleeve, releasing (BT) and (RT) and
restores the circult to normal.

7. DIALING ("S" ﬁ\n{o)

(R) repeats pulses from the subscri-
ber's dial to the first selector. . (D) is
slow in operating and releases on the
first dial pulse, and remains released
during the pulsing of each digit. This
releases (DD) which connects the (F) and
(D) resistances to the tip and ring and
shorts the (C) retard coil to aid pulsing.

8. CALL CHARGED
8.1 No Delay Interval

If the call is one on which a
charge should be made, the line current
is reversed, operating (P) and releasing
(P1) which was previously operated. ;
With (P1) released and (P) operated, (J)
and (C) operate and lock. (J) operates
(K), short-circuits (P) which releases,
and reverses the tip and ring leads from
the first selector which causes (Pl) to
operate. (K) operates ixl through the
back contact of (P). (K1) operated
locks and removes the short circuit from
spg. (C) operated locks and operates

A) and also sets the circult so as to
collect the coin when the calling sub-
scriber disconnects, or transfers this
function to relay (T1) Fig. 2. (A) op-
erated disconnects the tip and ring of
the calling line from the (T) retard
coil and the (R) relay, releasing (R),
and connects the tip and ring through
(P) and (P1) to the first selector. (R)
released releases (D) and (DD). (DD)
released performs no useful function at
this time. The reversal of the line by
the operation of (J) is necessary to
keep (P) always connected to the ground
side of the connection.
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8.2 With Delayed Charging, Fig. 2
With Fig.-2 the operation is as -
described in par. 8.1 except that the
operation of (C), instead of connecting
positive coln battery to relay I con-
nects that relay to Tl, and the relays
of Fig. 2 function as follows.

When the called subscriber answers
(P2) operates, in turn closing the cir-
cuit of (T) to lead PKU. This lead 1is
grounded for 1/2 second once every 3
seconds, (except that when the interrup-
ter circuit is not in use, lead PKU is
grounded, ) when (T) operates, it grounds
lead "ST" to start the interrupter or to
keep it operating. (T) locks to (P2)
thru (T1), 2 seconds after lead PKU is
opened, ground is connected to lead INT,
operating (T1). (T1) operated locks'to
off normal ground, releases (T), and
connects positive coin battery to relay
(I) instead of negative. If }'92) re-
leases before (T) operates, (Tl) is re-
leased and the above sequence of opera-
tions will be repeated when (P2) again
operates. Fig. 2 thus insures against
false charging when busy flashes or
other transient conditions operate (P2).
9. CALL NOT CHARGED ("s")
If the call is one on which no charge
is to be made, the line current is not
reversed. (P), (K) and (K1) will, there-
fore, not operate and the circuit remains
in a condition to return the coin when
the calling party disconnects. On this
type of call, (A) does not operate and
the (A) and (B) condensers in the tip and
ring leads provide the transmission
circuit.

10. DISCONNECT
10.1 Call Charged ((C) Relay Operated)
("s"™ or "r" Wiring)

When the calling subscriber dis-
connect, the line finder is still held
by ground at the contacts of the (HH).
(S) releases when ground is removed from
the selector sleeve and causes (Y) to
operate under control of a ground inter-
ruption on lead "P" of the coin control
alarm circuit, and lighting the green
alarm lamp (AS. The coin control alarm
circuit is arranged so that ground is
intermittently and alternately connected
to leads "P" and "I" for an interval of
1/2 second duration. This feature is
used to cause_the coin control battery
of this circuit, as described later, to
be connected to the subscriber's line
for 1/2 second duration and thereby
insure sufficient time for proper oper-
ation of the coin box magnet. (Y) oper-
ated locks under control of (HH) and
comnects battery to the winding of (B).
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(B) operates when ground is received on
the "I" lead. If the called subscriber
should hang up before the calling sub-
scriber, the line current is reversed
when the called station disconnects, op-
erating (P) and (P1) releases. (P) op-
erated and (P1) released short-circuits
the winding of (J) causing it to release.
{J releases (K) and short-circuits éP;.
P) and (K) released release (K1). (J
released places the (P) relay again on
the ground side of the line. If the
calling party disconnects first, (J), (K)
and (K1) and with Fig. 2, (T1) release
Yhe? ground is removed by the release of
m L]

10.2 Non-Charge Call (C) Relay Normal)
("s" Wiring).

When the calling station discon-
nects (R) releases, releasing (D) and
(DD), and opens the loop to the succeed-
ing switches. After an interval, ground

is removed from the sleeve of the selec-

tor. From this point on, the circuil
functions as described in the preceding
paragraph, except that (J), (KS and (K1)
will not be operated.
11. COIN CONTROL ("S" OR "T" WIRING)
The operation of (B) connects 110
volts positive or negative battery to the
line to dispose of the coin. If the coin
is to be collected, 110 volts positive
battery is connected to the winding of

21 through the front contact of relay
C) and, with Fig. 2, the front contact
of. (T1). If the coin is to be returned,

the 110 volt negative battery is connec-
ted to the line through the front contact
of (B) and the back contact of (C), thru
the winding of (I). (I) operates in ser-
ies with the coin magnet and remains op-

~erated during the time that the battery

is connected to the line. The operation
of (I) connects battery to hold (H) oper-
ated since the operating circuit for this
relay is opened when (B) operates. When
the "I" lead ground is removed (B) re-
leases, removing the coin collect or re-
turn current, releasing (I) and holding
(H) operated. At the next closure of
ground to the "I" lead (B) reoperates con-
necting coin disposal current to the line.
The coin should have been disposed of on
the first application of the potential
vhich upon the removal of the potential
restores the coin magnet to normal and no

- current should flow through (I) on the

subsequent application of the coin poten-
tial. e

11.1 Release of circuit, "ZF" Option

with (B) operated and (I) normal
(H) releases, releasing (HH) which (a)
removes ound from the line finder
sleeve, %gz releases (B), (Y), and also
(¢), (K), (K1) and (T1) if operated,
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and (C) connects battery to RB1l of (RT).
The release of (B) connécts the incoming
tip and ring to relay (L) thus restoring
the circuit to normal.

11.2 Release of Circuit, "ZG" Option

The circuit functions are described
in the preceding paragraph except that
when (HH) releases (B) remains locked
to lead "I", and (HH) removes the coin
return battery from 5B(C). Thus (B)
remains operated for approximately 1/2
second until ground is removed from lead
"I", fThis insures sufficient time for
the 1ine finder cut through relay to re-
lease before the incoming tip and ring
are connected to relay (L).

12. STUCK COIN

12.1 "BB" and "S"or "T" Wiring

If the coin is not disposed of,
(I) will reoperate each time coin poten-
tial is applied to the line and will
hold (H) each time (B) operates thereby
preventing the release of (HH). This
will hold the trunk to the 1line. After
an interval the battery thru the (A)
lamp over the "A" lead will bring in an
alarm.

12.2 "BA" and "S" or "T" Wiring
Battery for holding (H) operated
under control of (I) i1s obtained from
the "IB" lead in the associated "Coin
Box Trunk Release Circuit." Continued
attempts of the coin trunk circuit to
dispose of the coin are limited by the
timing of the Release Circuit. At the
end of the time period, battery is re-
moved from the "IB" lead and the circuit
functions as though the coin had been
disposed of, restoring to normal as des-
cribed in Paragraph 11.

13. CALLS TO SPECIAL SERVICE OPERATOR
("s" WIRING)

On calls to a special operator, the
selector level trunk is so arranged that
the battery and ground are reversed imme-
diately wvhen the operator dnswers. This
causes (P) to operate and (P1) to release,
operating (J) and (C). (J) locks, oper-
ates (K), short-circuits (P), which re-
leases and reverses the line leads which
causes (P1) to operate. (K) operates
(K1) after (P) releases. (K1) operated
locks and removes the short circuit from
(P). 1If coin collect current is supplied
to the line from the trunk, (P) remains
released and (Pl) releases. If coin re-
turn current is applied to the line from
the trunk, (P) operates and (Pl) remains
operated. The function of (P1l) is to
make the operation of (P) ineffective at
this time, thereby preventing a buzzer
action between (Jx, (K) and ?Kl) which
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STEP BY STEP SYSTEMS
: NO. 1, OR 350A
COIN BOX TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
WITH OR WITHOUT DELAYED CHARGE

CHANGES

C. CHANGES IN CIRCUIT REQUIREMENTS OTHER
THAN THOSE APPLYING TO ADDED OR RE-
MOVED APPARATUS

Cc.1 ?oge 5 page 1 was added for relay
B

D. DESCRIPTION OF CIRCUIT CHANGES

D.1 Option 2G is added replacing option

2ZF, to provide for locking relay
(B) to 60 IPM lead I to hold this relay
after (HH) releases, and thus prevent
reoperation of (L) and (DD) before the
assoclated 1line finder has had time to
release.

D.2 Reference to options ZPFP and ZG is
added in note 110 and the options
used table.

2.2 Earth potentiai limits:

D.3 Note 117 is added.

All other headings under Changes,
no change.

1. PURPOSE OF CIRCUIT .

1.1 This circuit is used to provide
dial service to prepayment coin
stations from a step by step central
office. It is arranged to automatically
collect or return the coin deposited as
required, after each call. When Fig. B
is used it 1s arranged to delay setting
up the charge condition until 2 to 5
seconds after the called party answers.

2. WORKING LIMITS

2.1 Maximum external circuit loop re-
sistance for subscriber's pulsing
and supervision. See Range Chart.

280U or
206N Relay (P) 239GU Relay (P)
Neg. Limit Maximum 10V Maximum 10V
Min. Min.
Conduc. Max. Pos. Conduc. Max. Pos.

Lp. E. P. Lp. E. P.
Positive 0 Ohms g-SV - 0 Ohms 9.5V
Limits 105 " " 105 " 10 "
' 240 " 8.5" 220 " 10.5"

370 " Qi : %% 20 " 11
500 9.5" o 11.5"
530 " b - B

2.3 Minimum insulation resistance - 3.04 To repeat dial pulses after the

20,000 ohms.
3. FUNCTIONS

3.01 To provide for connecting a pre-
. payment coin station to a first
selector.

3.02 To provide for transmitting dial
tone from the selector circuit to
the calling subscriber.

3.03 To test for the presence of a coin
in the coin bo;.

Printed in U. 8. A.

coin is deposited. -

3.05 To automatically return the coin

on all uncompleted calls and on
completed calls on which there- is no
charge. -

3.06 To automatically collect the coin
on completed calls to stativns on:
vhich a charge is to be made.

3.07 To automatically collect the coin
on completed calls to an operator
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unless the operator otherwise disposes
of the coin before disconnecting.

3,08 To automatically busy the associ-

ated line finder when a ground is
connected to the sleeve of the associ-
ated first selector.

3.09. To cut out the coin test and pulse

repeating features when the call-
ing station line is equipped with a long
line circuit.

3.10 To provide means for making trunk
operation and pulse repeating
tests.

3.11 To provide means for indicating a
trunk that has falled to dispose
of a coin. “

3.12 With PFig. 2. to defer setting up
the charge condition until 2 to 5
seconds after the called party answers.

4. CONNECTING CIRCUITS
When this circuit is listed on a key

sheet, the connecting information there-
on is to be followed.

4.1 Line Finder Circuit - SD-31530-01%

4.2 Selector Circuit - 8SD-30200-01*

4.3 Interrupter and Alarm Circuit for
prepay box trunks - SD-30852-01*%

4.4 Coin box trunk release circuit -
8D-31861-01.

¥.5 Pulse Repeating Test Set -
8D-31667-01.

4.6 Interrupter and Alarm Circuit ar-

- ranged to provide a delay interval-
SD-31494-01.

~ *Typical Circuits.
DESCRIPTION OF OPERATION
5.  ORIGINATING A CALL ("S" WIRING)

When a prepayment coin station is con-

nected to this circuit by a line finder,
(L) operates over the subscriber's loop
in turn operating (N) and (DD). (N) op-
erated operates (NN). (NN) operated
closes the circuilt to the associated
first selector, provides a holding cir-
cuit for (DD), removes the short cir-
cuit from the 6,000 ohms in series with
the primary winding of (L) and changes
from battery to the ring through the
non-inductive winding of the (RT) to
battery through the operating winding of
the (RT); and (with "L" wiring) the
primary winding of (BT). (DD) operated,
connects ground to the sleeve lead to
hold the line finder and (with "2" wiring
and apparatus) closes in part the circuit
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for dial tone to the calling subscriber.
When "X" wiring is provided the ground is
connected to the sleeve through the (CL)
retard coil to permit a number checking
tone which may be connected to the sleeve
of the subscriber's line to be transmitted
over the sleeve lead through condenser

(C) to a selector level trunk to indi-
cate to the operator the class of service.
The (B) and (C) resistances are used to
prevent a transient current flow through
the (B) condenser from operating (RT)
falsely when the (C) retard coil is con-
nected across the tip and ring by the
operation of (NN), and dial tone is re-
ceived from the selector. When "Z" wir-
ing and apparatus are omitted, the dial
tone path fs not closed to the calling
subscriber until the coin is deposited,

as described in Paragraph 6 below.

6. COIN DEPOSITED
6.1 ("K" and "S8" Wiring)

When the coin is deposited by the
calling subscriber (RT) operates which
operates (S). (8) operated, short-cir-
cuits (L), releasing it, locks to bat-
tery through its front contact, operates
(H) and (nn), short-circuits the (B) re-
sistance ("2" wiring only), supplies
dial tone to the calling subscriber ("2"
wiring omitted) connects (R) to the ring
of the line and removes battery from
(RT) which releases. (R) operates, in
turn closing a path for holding the
first selector when (NN) releases and
also operating (D). (D) operated, holds
(DD) operated. (H) operated, takes over
the control of (HH) from (8). The (HH)
operated releases (NN), separates the
sleeves of the line finder and first
selector and supplements the ground on
the sleeve from (DD) to the line finder.
(L) released, releases (N). (NN) re-
leased short-circuits the (D) resistance
("2" wiring only). (N) and (NN) are
slow in releasing in order to insure
that (R) 1s fully operated before (NN)
releases and opens the bridge to the
first selector in case (L) releases when
the coin 1s deposited.

6.2 ("Lh and "S" Wiring and Apparatus)

When the coin is deposited by the
calling subscriber, (RT) operates which
operates (38). (8) operated, locks to
battery through its front contacts,
operates (H) and (Hﬂ)ﬁ ghort-circuits
the (B) resistance ("Z" wiring only),
supplies dial tone to the calling sub-
scriber ("Z" wiring omitted), connects
(R) to the ring of the line and removes
battery from (RT) which releases. (R)
operated closes a path for holding the
first selector when (NN) releases and
operates (D). (D) operated holds (DD)
operated. (H) operated, takes over the
econtrol of the (HH) from (8

. (HH)
operated, releases (N) and %un), separates
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CIRCUIT DESCRIPTION
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT
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STEP BY STEP SYSTEMS
NO., 1 OR 350A
COIN BOX TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
. SERVING PREPAYMENT COIN LINES
WITH OR WITHOUT DELAYED CHARGE

CHANGES : D. DESCRIPTION OF CIRCUIT CHANGES

) g The use of relays E589, E626, B500
and 149CG is rated "Mfr. Disc." to
show realistic ratings for obsolescent

B. CHANGES IN APPARATUS

B.l Superseded

Superseded By

apparatus.

D.2  Relays E589, Elha6£RE626; E888, B500,

E589 Relay E1446 Relay B36, 149CG and 149AR are added to
E626 Relay E888 Relay Note 110.

E500 Relay B36 Rela{

149CG Relay 149AR Relay . A1l other headings, no change,

BELL TELEPHONE LABORATORIES, INC,

DEPT. 3440-MRG-EWO-F1
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STEP BY STEP SYSTEMS
NO. 1, OR 350A
COIN BOX TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
WITH OR WITHOUT DELAYED CHARGE

CHANGES
A. CHANGED OR ADDED FUNCTIONS

A.l The circuit is arranged for delayed
charging.

B. CHANGES IN APPARATUS
B.1 Superseded Superseded by Added

206N Rel. 280U Rel. 206GG
(P1) (P1) Rel. (P2)
(MD)
239GU Rel. 280U Rel. 280H Rel.
(P) (P) (P2)(Std.)

Rel. (T1)

C. CHANGES IN CIRCUIT REQUIREMENTS OTHER
THAN THOSE APPLYING TO ADDED OR RE-
MOVED APPARATUS

C.l1 For the (P) and (Pl) relays, the
circuit-pregaration was formerly

as described in Test note 2, page 3 and

for the 239GU relay P, the BSP Fig. was

3 and the current flow requirements were:

Soak Test Readj.
0 -.080 .0205 .0195
NO .080 .0095 .010

C.2 The tables were redrawn to arrange

all relays alphabetically, thus re-
quiring that all test notes be renum-
bered. Note 4 p.5 is added.

C.3 "Block (S) O" was removed for relay

R, and note 6, p.4, formerly read:
"Apply pulse up, req. A=-4 54-88% Bk.
Conn Test Set to Jack (J) for input and
Jack (TJ) for oytput. When W opt. and
Jack (TT) are not furnished connect grd.
to 2T(C), insulate 4J and 4B(J) ‘and conn
?ugput of pulse repeat set to 4T and 4B

J).

C.4 For Relay (S) the contact pressure
was formerly "SPL" per test note 7,

which formerly read "Min. 8 Grams on the

6T spring and the specified tension of

"L" contact pressure on all other springs/

The operate current flow requirements
were Test 41, Readj. 39.

D. DESCRIPTION OF CIRCUIT CHANGES

D.1 Fig. 2 was added to previde a delay
after the called party answers,
before setting the circuit for charging.

D.2 Information at multiple taps was
added.

D.3 Notes 114 to 116 were added, and
in note 110 the information for
issue 13-D was added.

D.4 280 type relays were added to

supersede 206 and 239 type relays.
The 206 and 239 relays were designated
options E, F, and ZA, on this issue, and
are superseded by options D and ZB.

D.5 Option ZC was formerly part of Fig.

1, not designated, and option ZE
was not shown. This was set off since
leads CT and CTl1 should be removed if
the associated Coin Trunk Alarm Circuit
SD-31227-01 is modified per SD-30852-01,
and the contact thus released is used
for ZE option to improve circuit oper-
ation.

D.6 Cross-connection Fig. K is revised

to show leads ST, PKU and INT., and
to add information to agree with that
shown at the multiple relays.

D.7 Note 201 formerly read: "The re-

lays (P) and (Pl) shall be mounted
on not less than 3-1/2" centers. Hori-
zontally or vertically with respect to
themselves as well as with respect to
all other inductive apparatus.

D.8 The last line of the title was
added.

E. CHANGES IN TRANSMISSION REQUIREMENTS

E.1 Requirements for the (P2) relay
were added.

All other headings under Changes, No

change.

1. PURPOSE OF CIRCUIT

1.1 This circuit is used to provide
dial service to prepayment coin

stations from a step by step central

office. It is arranged to automatically
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collect or return the coin deposited as
required, after each call. When Fig. B
is used it is arranged to delay setting
up the charge condition until 2 to 5

seconds after the called party answers.

2.2 Earth potential limits:

206N Relay (P)

Neg. Limit Maximum 10V
Min.
Conduc. Max. Pos.
Lp. E. P.
Positive 0 Ohms 7.5V
Limits 105 g n
240 n 8.5n
3 70 " 9 "
500 n 9.5"

2. WORKING LIMITS

2.1 Maximum external circuit loop re-
. sistance for subscriber's pulsing
and supervision. See Range Chart.

280U or
239GU Relay (P)
Maximum 10V
Min.
Conduc. Max. Pos.
Lp. E. P.
0 Ohms 9.5V
105 10
220 10,5"%
320 n 11
L25 n 11.5"
530 " 12 "

2.3 Minimum insulation resistance -
20,000 ohms.

3. FUNCTIONS

3.01 To provide for connecting a pre=-
payment coin station to a first

selector.

3.02 To provide for transmitting dial
tone from the selector circuit to
the calling subscriber.

3.03 To test for the presence of a coin
in the coin box.

3.04 To repeat dial pulses after the
coin is deposited.

3.05 To automatically return the coin on
all uncompleted calls and on com-
pleted calls on which there is no charge.

3.06 To automatically collect the coin
on completed calls to stations on
which a charge is to be made.

3.07 To automatically collect the coin

on completed calls to an operator
unless the operator otherwise disposes
of the coin before disconnecting.

3.08 To automatically busy the associ-

ated line finder when a ground is
connected to the sleeve of the associ-
ated first selector.

3.09 To cut out the coin test and pulse

repeating features when the call-
ing station line is equipped with a long
line circuit.

3.10 To provide means for making trunk
operation and pulse repeating tests.

3.11 To provide means for indicating a

trunk that has failed to dispose
of a coin.
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3.12 With Fig. 2 to defer setting up
the charge condition until 2 to 5
seconds after the called party answers.

4. CONNECTING CIRCUITS

When this circuit is listed on a key
sheet, the connecting information there-
on is to pe followed.

4.l Line Finder Circuit - SD=31530-01%
4.2 Selector Circuit - SD=30200-01%

4.3 Interrupter and Alarm Circuit for
prepay box trunks - SD-30852-01%

4.4 Coin box trunk release circuit -
SD-31861-01,

4,5 Pulse Repeating Test Set -
SD-31667-01.

L.6 Interrupter and Alarm Circuit ar-
ranged to provide a delay interval-
SD-31494-01.

*Typical Circuits.
DESCRIPTION OF OPERATION
5. ORIGINATING A CALL ("S"™ WIRING)

When a prepayment coin station is con-
nected to this circuit by a line finder,
(L) operates over the subscriber's loop
in turn operating (N) and (DD). (N) op-
erated operates %NN). (NN) operated
closes the circuit to the associated
first selector, provides a holding circuit
for (DD), removes the short circuit from
the 6,000 ohms in series with the primary
winding of (L) and changes from battery
to the ring through the non-inductive
winding of the (RT) to battery through
the operating winding of the {RT), and
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(with "L" wiring) the primary winding of
(BT). (DD) operated, connects ground to
the sleeve lead to hold the line finder
and (with "Z" wiring and apparatus)
closes in part the circuit for dial tone
to the calling subscriber. When "X" wir-
ing is provided the ground is connected
to the sleeve through the (CL) retard
coil to permit a number checking tone
which may be connected to the sleeve of
the subscriber's line to be transmitted
over the sleeve lead through condenser
(C) to a selector level trunk to indi-
cate to the operator the class of service.
The (B) and (C) resistances are used to
prevent a transient current flow through
the (B) condenser from operating (RT)
falsely when the (C) retard coil is con-
nected across the tip and ring by the
operation of (NN), and dial tone is re-
ceived from the selector. When "Z" wir-
ing and apparatus are omitted, the dial

‘tone path is not closed to the calling

subscriber until the coin is deposited,
as described in Paragraph 6 below.

6. COIN DEPOSITED
6.1 ("K™ and "S" Wiring)

" When the coin is deposited by the
calling subscriber (RT) operates which
operates (S). (S) operated, short-cir-
cuits (L), releasing it, locks to bat-
tery through its front contact, operates
(H) and (HH), short-circuits the fB) re-
sistance ("Z" wiring only), supplies
dial tone to the calling subscriber ("2Z"
wiring omitted) connects (R) to the ring
of the line and removes battery from
(RT) which releases. (R) operates, in
turn closing a path for holding the
first selector when (NN) releases and
also operating (D). (D) operated, holds
(DD) operated. (H) operated, takes over
the control of (HH) from (S). The (HH)
operated releases (NN), separates the
sleeves of the line finder and first
selector and supplements the ground on
the sleeve from (DD) to the line finder.
(L) released, releases (N). (NN) re-
leased short-circuits the (C) resistance
("Z" wiring only). (N) and (NN) are
slow in releasing in order to insure
that (R) is fully operated pefore (NN)
releases and opens the bridge to the
first selector in case (L) releases when
the coin is deposited.

6.2 ("L"™ and "S"™ Wiring and Apparatus)

When the coin is deposited by the
calling subscriber, (RT) operates which
operates (S). (S) operated, locks to
battery through its front contacts,
operates (H) and (HH), short-circuits
the (B) resistance ("Z" wiring only),
supplies dial tone to the calling sub-
scriber ("Z" wiring omitted), connects
(R) to the ring of the line and removes
battery from (RT) which releases. (R)
operated closes a path for holding the
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first selector when (NN) releases and
operates (D). (D) operated holds (DD)
operated. (H) operated, takes over the
control of the (HH) from (S). (HH)
operated, releases (N) and (NN), sepa-
rates the sleeves of the line finder
and first selector and supplements the
ground on the sleeve from. VD) to the
line finder. (NN) released ("Z" wiring
only), short-circuits the (C) resistance.
(N) released short-circuits (L) releas-
ing it. (N) and (NN) are slow in re-
leasing in order to insure that (R) is
fully operated before (NN) releases and
opens the bridge to the first selector
in case (L) releases when the coin is
deposited.

The purpose of (BT) is to block the
operation of the coin trunk in case of
an irregular condition on the line. (BT)
operated locks to the sleeve, opens the
circuit to (S) preventing its operation
and removes battery from the line Dy
connecting direct ground on the ring, re-
leasing (L). (L) released releases (N)
and in turn (NN). (NN) released re-
leases (DD) and opens the oridge towards
the selector, which removes ground from
the sleeve, releasing (BT) and (RT) and
restores the circuit to normal.

7. DIALING ("s"™ WIRING)

(R) repeats pulses from the subscri-
ber's dial to the first selector. (D) is
slow in operating and releases on the
first dial pulse, and remains released
during the pulsing of each digit. This
releases (DD) which connects the (F) and
(D) resistances to the tip and ring and
shorts the (C) retard coil to aid pulsing.

8. CALL CHARGED
8.1 No Delay Interval

If the call is one on which a
charge should be made, the line current
is reversed, operating (P) and releasing
(P1) which was previously operated.
with (P1) released and (P) operated, (J)
and (C) operate and lock. (dJ) operates
(K), short-circuits (P) which releases,
and reverses the tip and ring leads from
the first selector which causes (Pl) to
operate. (K) operates (K1) through the
back contact of (P). (K1) operated
locks and removes the short circuit from
(P). (C) operated locks and operates
(A) and also sets the circuit so as to
collect the coin when the calling sub-
scriber disconnects, or transfers this
function to relay (Tl) Fig. 2. (A) op-
erated disconnects the tip and ring of
the calling line from the (T) retard
coil and the (R) relay, releasing (R),
and connects the tip and .ring through
(P) and (Pl) to the first selector. (R)
released releases (D) and (DD). (DD)
released performs no useful function at
this time. The reversal of the line by
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the operation of (J) is necessary to
keep (P) always connected to the ground
side of the connection.

8.2 With Delayed Charging, Fig. 2

With Fig. 2 the operation is as
described in par. 8.1 except that the
operation of {C), instead of connecting
positive coin battery to relay I con-
nects that relay to Tl, and the relays
of Fig. 2 function as follows.

When the called subscriber answers
(P2) operates, in turn closing the cir-
cuit of (T) to lead PKU. This lead is
grounded for 1/2 second once every 3
seconds, (except that when the interrup-
ter circuit is not in use, lead PKU is
grounded,) when (T) operates, it grounds
lead "ST" to start the interrupter or to
keep it operating. (T) locks to (P2)
thru (Tl1), 2 seconds after lead PKU is
opened, ground is connected to lead INT,
operating (Tl). (Tl) operated locks to
off normal ground, releases (T), and
connects positive coin battery to relay
(I) instead of negative. If (P2) re-
leases before (T) operates, (Tl) is re-
leased and the above sequence of opera-
tions will be repeated when (P2) again
operates. Fig. 2 thus insures against
false charging when busy flashes or
other transient conditions operate (P2).

9. CALL NOT CHARGED ("s")

If the call is one on which no charge
is to be made, the line current is not
reversed. (Pf, (K) and (K1) will, there-
fore, not operate and the circuit remains
in a condition to return the coin when
the calling party disconnects. On this
type of call, (A) does not operate and
the (A) and (B) condensers in the tip and
ring leads provide the transmission
circuit.

10.

10.1 Call Charged ((C) Relay Operated)
(m"s" or "T" Wiring)

DISCONNECT

When the calling subscriber dis-
connect, the line finder is still held
by ground at the contacts of the (HH) .
(S) relezses when ground is removed from
the selector sleeve and causes (Y) to
operate under control of a ground inter-
ruption on lead "P" of the coin control
alarm circuit, and lighting the green
alarm lamp (As. The coin control alarm
circuit is arranged so that ground is
intermittently and alternately connected
to leads "P" and "I" for an interval of
1/2 second duration. This feature is
used to cause the coin control batteryof
this circuit, as described later, to be
connected to the subscriber's line for
1/2 second duration and thereby insure
sufficient time for proper operation
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of the coin box magnet. (Y) operated
locks under control of (HH) and connects
battery to the winding of (B). (B) op=-
erates when ground is received on the
nIm lead. If the called subscriber
should hang up before the calling sub-
scriber, the line current is reversed
when the called station disconnects, op-
erating (P) and (Pl) releases. (P) op-
erated and (Pl) released short-circuits
the winding of (J) causing it to release.
(J) releases (K) and short-circuits (P).
(P) and (K) released release (K1). (J)
released places the (P) relay again on
the ground side of the line. If the
calling party disconnects first, (J), (K)
and (KI) and with Fig. 2, (Tl) release
Yhe? ground is removed by the release of
HH).

10.2 Non-Charge Call ((C) Relay Normal)
("s" Wiring).

When the calling station discon-
nects (R) releases, releasing (D) and
(DD), and opens the loop to the succeed-
ing switches. After an interval, ground
is removed from the sleeve of the selec-
tor. From this point on, the circuit
functions as described in the preceding
paragraph, except that (J), (K? and (K1)
will not be operated.

11. COIN CONTROL ("S™ OR "T" WIRING)

The operation of (B) connects 110
volts positive or negative battery to the
line to dispose of the coin. If the coin
is to be collected, 110 volts positive
battery is connected to the winding of
(I) through the front contact of relay
(C) and, with Fig. 2, the front contact
of (Tl). 1If the coin is to be returned,
the 110 volt negative battery is connec-
ted to the line through the front contact
of (B) and the back contact of (C), thru
the winding of (I). (I) operates in ser=-
ies with the coin magnet and remains op-
erated during the time that the battery
is connected to the line. The operation

of (I) connects battery to hold (H) oper-
ated since the operating circuit for this
relay is opened when (B) operates. When

the "IM™ lead ground is removed (B) re-
leases, removing the coin collect or re-
turn current, releasing (I) and holding
(H) operated. At the next closure of
ground to the "I" lead (B) reoperates con=-
necting coin disposal current to the line.
The coin should have been disposed of on
the first application of the potential
which upon the removal of the potential
restores the coin magnet to normal and no
current should flow through (I) on the
subsequent application of the coin poten-
tial. With (B) operated and (I) normal,
(H) releases in turn releasing (HH). (HH)
released, removes ground from the sleeve

of the line finder, whith releases and
also restores the circuit to normal.
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12.
12.1

STUCK COIN
"BB" and "S" or "T" Wiring

If the coin is not disposed of,
(I) will reoperate each time coin poten-
tial is applied to the line and will
hold (H) each time (B) operates thereby
preventing the release of (HH). This
will hold the trunk to the line., After
an interval the battery thru the (A)
lamp over the "A" lead will bring in an
alarm.
12.2 "BA" and "S" or "T" Wiring
Battery for holding (H) operated
under control of (I) is obtained from
the "IB" lead in the associated "Coin
Box Trunk Release Circuit." Continued
attempts of the coin trunk circuit to
dispose of the coin are limited by the
timing of the Release Circuit. At the
end of the time period, battery is.re-
moved from the "IB" lead and the circuit
functions as though the coin had been
disposed of, restoring to normal as des-
crived in Paragraph 11.
13. CALLS TO SPECIAL SERVICE OPERATOR
("s"™ WIRING)

On calls to a special operator, the
selector level trunk is so arranged that
the pattery and ground are reversed imme-
diately when the operator answers. This
causes (P) to operate and (Pl) to release,
operating (J) and (C). (J) locks, oper-
ates (K), short-circuits (P), which re-.
leases and reverses the line leads which
causes (Pl) to operate. (K) operates
(K1) after (P) releases.” (K1) operated
locks and removes the short circuit from
(P). If coin collect current is supplied
to the line from the trunk, (P) remains
released and (Pl1) releases. If coin re-
turn current is applied to the line from
the trunk, (P) operates and (Pl) remains
operated. The function of (P1l) is to
make the operation of (P) ineffective at
this time, thereby preventing a buzzer
action between (J), (K) and %Kl) which
might result in acoustic shocks due to
the momentary short-circuits of the tip
and ring at the (J) contacts. On a rer-
ing by the special service operator, (P)
may operate on ringing current. If (P)
remains operated due to earth potential
with (Pl) released, it shunts down (J).
(J) releases (K) and short-circuits (P).
(P) releases and shunts down (K1). (K1)
in this case prevents a buzzer action be-
tween (J), (K) and (K1), (Pl) being re-
leased under this condition. The earth
potential which may have held (P), will
not operate it after the short-circuit
is removed. When Fig. 2 is provided,
relays (P2) (T) and %Tl) function as
described in Paragraph 8.2.

14. TEST JACKS

1h:dAT) Jack

If a plug is inserted into the (T)
jack of the trunk ground will be connec-
ted to the "S" lead to the line finder
by the operation of the test jack spring.

(TT) Jack - "W" Wiring and "A" or
"B" Wiring and Apparatus

14.2

The (TT) jack in conjunction with
the (T) jack provides means for applying
pulse repeating requirements to the (R)
relay. By connecting a source of pulses
to the (T¥ jack and a per cent break
meter to the (TT) jack the output of the
(R) can be read on the per cent break
meter. When MA" apparatus is used
ground must be connected to the ns" lead
from the selector in order to hold re-
lays in this circuit while testing. With
"BM" apparatus inserting a plug into the
(TT) jack connects ground to the "S"
lead. Momentary operation of the "SC"
key in all but the earliest pulse re-
peating test sets operates the (RT) re-
lay, in turn operating relay (S). Where
the pulse repeating test set is not so
arranged the (RT) relay must be momen-
tarily operated manually.

15. FIRST SELECTOR MADE BUSY

When the first selector associated
with this circuit is made busy by connect-
ing ground to the sleeve lead, this
ground is extended through the back con=-
tacts of (HH) to the sleeve of the line
finder circuit. This causes a relay in
the line finder to busy the circuit so
that it will not then be used on an in-
coming call.

16. CONTACT PROTECTION

Resistances (D) and (F) at the (DD)
relay are connected to the (A) and (B)
condensers during the application of coin
battery to the line and in this connec-
tion are used to protect the contacts
which control the application of this
battery to the coin magnet. Condenser
"D" and "E" resistance are used to pro-
tect the pulsing contacts of the (R) re-
lay.
17. OPERATION WHEN "T" WIRING IS USED
The "T" wiring is used only when a
part of the lines in the associated line
finder group are equipped with long line
circuits. The line finders are then
equipped with normal post springs that
operate on the multiple bank levels on
which all the working lines are provided
with long line circuits. When the normal
post springs on the line finder operate
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leads "E" and "F", which are connected
together when the finder is normal for
the. purpose of making the finder busy
when the sleeve of the associated first
selector is grounded, are opened and
lead "F" is connected to lead "A". When
a call is originated the long line cir-
cuit closes a bridge across the tip and
ring which operates (L). (L) operates
(N) and (DD). (N) operates (NN). (NN)
closes a bridge across the tip and ring
toward the first selector. The only
useful function of (DD) at this time is
that it grounds the sleeve so as to hold
the line finder until (HH) operates.

The bridge across the tip and ring
causes the operation of relays in the
first selector that supply a holding
ground over the "S" lead. When ground
is returned over the "S" lead from the
first selector (A) and (S) operate, ((A)
operating over the "A"™ and "F" leads).
The operation of (A) closes the tip and
ring through from the long line circuit
to the first selector and allows (L),
(N), (NN) and (DD) to release. The
operation of (S) operates (H) and (HH)
which locks to the sleeve. The test for
the presence of the coin at the sub-
station is made in the long line circuit
and therefore (RT) and (BT) do not enter

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3310-0CH-RLL-BY

Page 6
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into the circuit operation on this call,
similarly, the dial pulses are repeated
in the long line circuit so that (R) is
not used. When the call is answered (P)
operates and circuit functions as des-
cribed in paragraph 8 except that (A)

has been operated by the NP springs in-
stead of by (C). However the only use-
ful function in the operation of (P)

and release of (Pl) is to operate (C)
which locks to the sleeve and sets the
circuit in a position to collect the coin
when the subscriber disconnects. When
the calling subscriber disconnects the
circuit functions as described under
aragraph 10.1. If the call is answered
?C) is operated causing coin collect cur-
rent to be applied to the line and if
the call is not answered (C) is normal
and coin return current is then applied
to the line. On calls to the special
service operator (P) operates and (Pl1)
releases which operates (C) and sets the
circuit in a position to collect the coin
when the subscriber disconnects. The
operation of (J), (K) and (K1) serves no
useful function on this type of call pe-
cause the repeating coil in.the long line
circuit prevents the coin ground from
grounding the tip conductor in this cir-
cuit.

LT
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CIRCUIT DESCRIPTION Cl=31592-01
SYSTH4E DEVELOPMENT DEPARTMENT Issue 3-D
W , Appendix /=D

Dwg., Issue 12-D

STEP-BY~-STUP SYSTEMS
NO. 1 OR 350A
‘ COIN BOX TRUNK CIRGUIT
FOR_USE PRECEDING A FIKRST.SELECTOR
SERVING PREPAYMENT COIN. LINES

+ +HANGES D . DISCRIPTION: OF CIRCULT CHANGES y O

3¢ CHANGES IN'APPARATUS 2 Ds,1 Options U and J are added to the
: ] options used table and to ckh.

Bs1 Superseded Superseded By note 110,
bioednn . Option J D.2 ;:xizasxconnac.tlnn change is made in
54C retard coil 2740 tetard coil & i-e .
54K retard coil 274K retard coil All other headings, no change.

y :
BELL TELEPHONZ LABORATORIES, INC.

*

DuPT . 3330-MHK-FJS-SI
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CIRCUIT DESCRIPTION CD-31592-01

SYSTEMS DEVELOPMENT DEPARTMENT Issue 3-D

3 ’ \ Appendix 3-D
: } Dwg. Iss, 11-D

STEP-BY-STEP SYSTEMS

NO. 1 OR 350A ;

COIN BOX TRUNK CIRGCUIT
' . FOR USE PRECEDING A FIRST SELECTOR
[ 03 SERVING PREPAW'P COIN LINES

CHANGES i : - relay, by slowing the operation of the
] (8) relay, and thus giving (BT) more
4 : C. CHANGES IN CIRCUIT REQUIREMENTS OTHER time to operate before its circuit is
el A v THAN THOSE APPLYING TO ADDED OR . opened at LT(S). This octurred because
e REMOVED APPARATUS 8 (BT) and (RT) operate in series, (RT)
‘ in turn operating (S).
C.l A non-operate requirement was added

“" for relay (S) and the operate re- D,2 .Lead "A"™ is added to the common num-
; quirement was changed from test .047 % ber and class circuit to provide
readjust .033 to test .O4l, readjust for the use of this circuit in offices
% «039. = P Rl ‘ arranged for automatic ticketing., =

. C.2 The method of showing pulse repeat- D.3 Reference to "S" and "Tn options,

ing requirements for relay (R) was first shown on Issue 8D, is in-
changed to ujmte the pulse repeating cluded in note 110.
requirements fi the current. flow re-
quirements used with pulse repeating . D.b The rating of this drawing is ¢
N requirements., "Block (S) ogornted" was from AT&TCO. STANDARD to MFR. DISC.
y S added as preparation for pulse repeating and the replacement note "Replaced by
: requireménts, SD=-31592-02 is added.
[ : D. DESCRIPTION OF CIRCUIT CHANGES :
Dil The above change in the (3) relay
' requirements was made to facilitate ‘ ¢
meeting t.hg operate.test of the (BT) : All other headings, no change.
BELL TELEPHONE LABORATORIES, INC.
; : ; 4
i DEPT. 3330-OCH-FJS-XB ) o 8
. " .;_ ' : ‘ ‘ }
5
1 !
® 1
Printed in U, S. A. } Pakia



s
t 5

CTROUT? DESCR;pTIon N CD-31592-01 iy &

SYSTEMS DEVETLOPMENT DEPARTMEN') =" Issue 3-D
_ PRINTED IN U.SeAs L . %{ aix 2-B° |
. ) Pagél Page 1
3
. > . v
' STEP-BY-STEP .SYSTEMS A
: | / NO. 1 OR 3504 - - o
., . GOIN BOX TRUNK CIRGUIT ;
O ' FOR USE PRECEDING 4 FIRST SEIECTOR

SERVING PREPAYMENT COIN LINES -

Mﬂ"‘s ’ oo |

. Co CHANGES IN CIRCUIT REQUIREMENTS OTHER THAN THOSE APPI.YING
. T0 ADDED OR REIMOVED APPARATUS

ol Tesf clip data for relay (R) formerly was conne lat. and
grd. to "TST. JKS., (T) and (TT)" and test note 5 page 2
waS not showne

» Test clip data for relay (A), "R" apparatus, was changbd
from conne 1lat., to "RT (A)" to conne, grd. to "RT (A)" i

Ds DESCRIFPTION OF CIRCUIT CHANGES

Dl "M" wiring replaces "N" wiring to show the battery con- .. &
nection to the winding of relay (A) through normal contacts

of relay (Y) instead of directa , o

All other headings, "No ohangé?,

BELL TELEPHONE IABORATORIES, INC, .

PWY)
rew) ¥ e

‘ ~BEPT 3350 d A
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s Appendix 1-B
(2 Pages) Page

i . STEP-BY-STEP SYSTEM
g . NO. 1 OR 3504
COIN BOX TRUNK CIRCUIT

FOR USE .PRECEDING A FIRST ¢

”LZCTOR.

g SERVING PREPAYIENT COIN LIN:S

~ CHANGES |
CHANGES IN CIRCUIT REQUIREMENTS OTHER THAN THOSE APPLYING :

TO ADDED OR RZMOVED APPARATUS

(I) relay. The adjustuent formerly shown has been desiﬂ-"
nated for use with "S" wiring and a new ad justment for
use with "T" wiring nas been added,

trhereto hes been added,

DESCRIPTION OF CIRCUIT CHANGES

- Circuit Note 113 has been reviqed to include reference‘;

B to Test Note 5, Page l.

The working liuits table hés been revised,

' Referéence to Note 113 has been added at the (I) relay.

WORKING LIMITS‘

~ The working limits have been revised to refer to the

'WmmeCMR#’
Wbrking Linits:

Max, Ext. Ckt. Loop
Vine Ins. Reg.
‘Ea;th Potential

Supervision
(P) Relay . 20618
line

Conduc.Loop

Ow
105w
2400

MAX o
"BoPau

+7 o0V

+3,0V .

+8,0V

T

Pulsing, Supervision

and Coin Control

See Range Chart

£0000w

Jee-Range Chart

239GU

rin.
Conduc.Loop

Ow
. 105w
220w

Max.
E.Pn

. +9.57
+10,0V

+10,5V

N

&

Test Note D refemriﬁg
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JII‘ ESCRIPTION & . R AR ) -3 1Y

CICL
SYSTHEMS DAVELOPMINT DEPARMN’I‘ ¢ 'Issue 3=D . -
PRINTED IN Us3oAs e i ,(9 Peges) Page 1
'STEP BY STEP SYSTEM ,
‘NO« 1 OR 3504 ge N
_ COIN BOX TRUNK CGIRCUIT T
FOR USE PRECEDING A FIRST SELECTCR PR
; SERVING PREPAYMENT COIN LINES /

As CHANGED AND a4DDED FUNCTIONS ‘ : ’ f

Al Oircuit is arranced to function with & lime finder grohp
partially equipped with long line circuitas,.

4
“

¥

B. CHANGES IN APPARATUS | et
-~~~ Bsl  Superseded Superseded By ‘ | -
#-1075 Relay (4) w=2092 Relay (A} IR s
'D. DESCRIPTION OF CIRCUIT CHANGES |

Dol The "T" wiring is added and shown optional to be used in
place of the "S" wiring when the associated line rinder - ,
group is partially equi sped with long lime circuits. v

Dal The “econd line of the title was added. .

Dad The cross=—connections have been changed to show terminals . o
29, 30 and S5l. ¥

"All other headings under "Changes", No changse

l¢ PURFOGE OF CIRCUIT - C
1ol ~ This circuit is used to provide dial service to p @p“yment .
coin stations from & step by step central offices| It i3
“arranged to sutomatically collect or retumm the ¢ 5n de—
posited as required, after each ca2lla -

" 2e. WORKING LIMITS

2.1 yax;mum e;& ,~-';g”ceq£2£<%ubscribcrvs ‘
\ 4%«f‘?ﬁ?’qno uupﬂrviv on‘7‘7“‘ OnmB e e | B T% S
24" . Barth nogential limits: %



.5
£1 3%,
AT

T

ot ')‘- .

o Neg. Liﬂi‘b

ll’ax:lmmn 10 V

,‘Min. . j : ":" : \, .‘ s o, e B
Gonduec, Maxa ~Pose © Condues l!axa POS);; 5
) " LDpe —: 'Eu Pae , Lp " Ee Pn .
" Positive 0 Ohms’ 725 V . 0 0hl|s / | 90;5,V 1
. Limits 1ud " ] = 105 ¢ 10 ' s
' 240 " Beo " 220 " 10,5 " »
30 " g 320 0 Nhe
500 " GeS " 425 ¢ TIled "
N ‘ 530 " /,12 "

293 Minimm insulatien resistance = 20,000 chms. 5 )
3, FUNCTIONS o ' R i ,' \: )

: 3201 To prbvide for oonnecting & prepayment ooin s'lfation to ' as
- first selectors

e o g AL :
- - 3002 To provide- for transmitting dial tone from the seleotor
Sy circuit to the calling subsor:[.ber. o

St
.

Foes 3._Q3 To test for ‘the presence of & coin in the coin box..
3204, To repeat dial pulses after the coin is depoaited.

5»05 '.nc automtically ‘Feturn the coln on all uncompleted O&llﬂx 5
KR “and on completed calls on which' there is no charge, : o

WA

:3e06 To automatically colleot the coin on oompleted oalla to ./ 5\
“'. . ‘stations on which a charge is to be mede. ;‘- 5‘:
307 - To. autome.tically collect the coln on oompleted calls to. e
~._ “° - the special service operator unless the operator othe:-f

‘ wise disposes of the coin before discennecttngc ey

\

3.08. To sautomatically busy t.he assoclated. &.‘Lne rinder when a . EF
ground is conneoted to the sleeve or the asaociated first g L
' Seleotorn . ,w/ gl L

\ X ’ P
T et

3209 To cut ‘out the coin test and pﬁlxe repeating reatures when

A5 . the calllng station line is equipped wlth a long: 1ine Oﬂ?k-

cuito s y % ;
~ 3810 ,Jro provide means tor malging trunk operatien and pxilee !
- | repeatine ”testse/( s, el E (»v- | iy
. ) a\‘ & ¥ ( R .:
3x1l  To. prcvide means for lndicatln ‘a tmnqc tha} hqs ,{aﬂ. to -
‘ dispcse of & eojn. _ - ;, S I &
; . / \ "»-*_' : /’ . _f:_,.' }, :

: 1 e i ,‘v" Vi en
\ N o u:;"&... ‘,.._...,. ",‘9‘\-»‘*’-"_’“' )ik L'. ws

wwoF

&
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K 4, CONNECTING CIRCUITS .
) 4al Line Finder circuit, |
‘ 4;2 Selector circuit.
4.3 Alarm circuit for coin box trﬁnks. -y -
4,4  Coin box trunk release circuit.
4,5  Pulsing Test sets
‘ ESORLPTIQN»’OF OPERATION o
5. OR;GiﬁATmG A CALL ("S" WIRING) - | | ' ey
P ‘

When a prepayment coin station is connected to this cirouit?.
o by a line finder, (L) operctes over the subscriber's leop.
e, in turn operatingz (N) and (DD). (N) operated operates (NN}s:
- (NN) operated closes the circuit to the associated first

selector, provides a holding circuit for (DD}, removes the ’

{ short cireuit from the 6,000 ohms in series with the primary
winding of (L) and changes from bghttery to the ring through -
the noninductive winding of the (RT) to battery through the
operating winding of the (RT), and (with "L" wiring) the
primary winding of (BT). (HDS operated, connects ground to
the slesve lead to hold the line finder and (with "Z" wiring

£ 1 and apparatus) closes in part the circuit for dial tone to
S the calling subsceriber. When "X" wiring is provided the
$ond ground is connected to the sleeve through the (CL} retard
coil to permit a number chesking tone which may be connected
to the sleeve of the subscriberts line to be transmitted LA
over the sleeve lead through condenser (C) to a selector !
level trunk to indicate to the operator the class of service#
B k. The (B) and (C} resistances are used to prevent a translent
SRR current flow through the (B) condenser from operating (RT)
{ - falsely« When the (C) retard coil is connected across the -
" . . : tip and ring by the operation of (NN), and dial tone is
. received from the selectore, Winen "Z" wiring and apparatus .
are omitted, the dial tone path is not closed to the calling
subscriber until the coin is deposited, as described in
Paragraph 6 belows i

6o COIN DEPOSITED

‘ " 6el ("K"™ and "S" Wiring)
; ! _ 4
When the coin is deposited by the calling subscriber (RT)
operates which operates (S), (3] operated, short—circuits

"~ (L), releasing it, locks to battery through 1its fromt con-.
tact, operatss (HY and (¥H), shortwsirocuits the (B} resist-
ance ("Z" wining.onlg), supplies ¢ial tone to the calling

LA subscriber ("Z% wirihg omitted) connects (R) to the ring
+ . of the line and remofes battery frou (RT)} which releases.
e, ‘ it 3 o : _

A & ‘et . -
- = ’ o /
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- (R) operates, in Aurn closing s path for holding the rirst
selector when (NN) releases and also operatinjg %D (D)
‘operated, holds ADD) operateds. (E) opereted, takes over the
control of (EH) from (u)e The (GH) operated releases (NN)y
separates the sleeves ‘of the line finder and first selector
and supplements th> rouud on the sleewe from (DD) to the
line fimder, . (L) reléased, relesses (N}, (K] reieased
_shert—cireuits the {v) resistence ("o wiring only)s (N)
and (NN) are slow in releasing in order to imsurc that (R)
is fully operated before (NN) releases'.and opens the’ bridig
to the first selector in case (L) relea%es when the coin
depositeda. N

/

642 ("L™ and "S" Wiring and Apparatus)

When the coin is deposited by the calling subscriber, (PT)
operates which operates (S). (S) operated, locks to batter&
through its front contacts, operates {(H) and (HH), shortw= . '
circuits the (B} resistance ("z" wiring only), supplies
dial tone to the calling subscriber ("z" wiring omitted),
- connects (R) to the ring of the line and removes battery Ls

"~ . from (RT) which releases. (R) operated closes a path for—
holding the first selector when ?NN) releases and operafesr
(D) o~ %D) operate holds (DD) operated, (H) operated, takes
over the control of the (HH) from (S). (HH) operated, Tow-'
leases (N) and {(NN), separates the sleeves of the line .§
finder and first seiector and supplements the ground on’ t}he‘1
sleeve from (DD) to the line finder. (NN) released ("z"° .°
wiring only), shortwcircuits the (C) resistance. (N} re—
leased short—circuits (L) releasing its (N) and (NN) are
slow in releas in order to insure that (R) is fully
operated before (NN) releases and opens the bridge to the
first selector in case (L) releases when the coin is de-
posited. 3

The purpose of (BT) is to ‘block the operation of the coin
trunk in case of an irregular condition on the lines {(BT)
operated locks to the slseve, opens the circuilt to (S) pre-
venting its operation and removes battery from the line by
. connecting direct ground on the ring, releasing (L)s (L) -
released releases (N) and in turn (NN), (NN) released re-
leases (DD) and opens the bridge towards the selectory '
which removes ground from the sleeve, releasing (BTQ /9
(RT) and restores the circuit to normalg

7o DIALING ("S"™ WIRING) i) S -
‘ g, R

(R) repeats pulses from the subscriber's dial fo the firpt ‘
selactors (D) is slow in operating and reledses on the ° . ,
first dial pulse,«and emains released during the pulsing:

. of each digit. rgleases (DD) which ‘connegts the (D} -

", and (F) resistances ) the tip and,ring and shorts’the (C)
retard coil to aid pui gs N g b

o b { . i L

L L fﬁL“{ 
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8, (CALL CHARGED

9, CALL NOT CHARGED ("s") | SR

If the call is one on which a charge could be made, the line
current is reversed, operating é?)-and releasing (ﬁl),wgidh A
was previously-operateds With (Pl) released and (?) operatédy

{J) and (C) operate and lock. (J) operates (K), short—elr- -

cul P) which releases and reversessthe tip and ring leads
fy6m the Trgt selector which causeg” (Pl) to operate. (K) -
perates (KL)“¥krough the back copfact of (P)e (K1) operated
locks =nd removeswthe short ciredit from (P)s (C) operated -,
locks and coperates (A) and ale¢ sets the circuit so as to ’

‘collect the coin whel $he-E4llins subscriber disconnectse
(A} operated disconnects the tip and ring of the calling

line from the (T) retard coll, (R) relay releasing (R),iand,.'

conngets the tip and ring through:(P) and (P1) to the first
selectors (R) released releases (D} and (DD). (DD) released;

performs no useful function at this times The reversal Otﬁgﬁﬁ
&Y

the line by the operation of (J) 1s necessary to keep (P}% .
always connected to the ground side of the connectiono s

e

If the call is one on which no charge is to\be made, the * |
line current is not reversed. (P), (K) and (K1) wiil, there-
fore, mot operate and the circuit remains in.a condition to
return the coin when the calling party disconnectss On this
type of cally (A) does not operate and the (A} and (B} con- ;{
a4

" densers in the tip and ring leads provide the transmissjon 4

10« DISCONN:GT : | V-

10,1

circuite

r I,
?

Call Charged ({(C) Relay Operated) ("S" or "T" Wiring)

When the calling subscriber disconnects, the liné'finder is

. still held by ground at the contacts of the (HH)»: (S) re—

leases when ground is removed from the selector sleever and
causes (Y) to operate under control of a ground interruptio
on leed "P" of the coin control alarm circuit, and lighting
the green alarm lamp (A}» The coin control aiarm circuit is.-
arranged so that ground is intermittently and alterpately
connected tc leads "P" and "I" for an interval of 1/2 second
duration. This feature is used to cause the coin control ;
battery of this circuit, as deseribed later, to be connected
to the subseriberts line for 1/2 second duration and thereby.:
{nsure sufficient time for proper operstion of the coin box !
magnet, (Y) operated locks under control of (HH) and .con<
nects battery to the winding of (B). (B) operates when N
ground 'is received on the "I" lead, If %he called subscribel
should hang up before the calling subscriber, the line 'cur~
rent is reversed when the called station disconnects, oper—
ating (P) and the (Pl) releases, gP)xoperated and (Pl) re=.
leased short=circuits the winding of (J1) causing it to re~
leases (J) releases (K) and §pqgﬁ~circui§p (P>~ (P) and

v
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1lo COIN CONTROL (™S™ OR."T" WIRING)

‘,A‘
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4, "

lay again on the ground cside cf the lines If the ocallilg
party dssconnects first, (J)s (%) and (K1) release when

+

ground 1= removed fram the seleclor sleeve,

(ﬁf releasédureiééses (Ki)D (J)'réléased pléces the &ﬁ)\}Q§f‘

N

Non-Charge @all ((C) Hsalay Normal) (“c“'Wiring)-
; A Piew s P

: " / o TN
When the calling station disconnects (R) reléaa?s, relaasggg?
(D) and (DD), and opens the loop to the succeeding switdhesy
After an interval, ground is removed from the sleeve of the
selector, From this point on, the circuit functions as. .-
described in the preceding paragraph,. except that (J), (K]
and (K1) will not be operated, , Voo ,

%
0

W
\Y

The operation of (B) comnects 110 volts positive-or negatiws
battery to the line to dispose of the coine If the coin i
to be colleeted, 110 volts positive battery 1is connected t
the winding of (I) through the .front contact of relay (C)s
If the coin is to be returned, the 110 volt negative,battei?:
is connected to the line through the .front contact of (B)1~Q,
and the back contact of (C), through the winding of (I}. ;-
(I) operates in series with the coin magnet and remains oper=
ated during the time that the battery is connectéd to the
line. The operation of (I) connects battery to hold (H)
operated since the operating circuilt for this relay is opened.
wher (B) operates. When the "I" lead ground is removed (B)

'releasest removing the coin collect or retura current, re-

leasing (I) and holding (H) operated., At the next closure '

- of ground to the "I"™ lead (B) reoperates connecting coin

disposal current to the line. ' The coin should have been 1
disposed of on the first application of the potentialvwhichJ

"upon the removal of the potential restores the coin magnet’ -

12. STUCK COIN

12,1

to normal and no current should, flow through (I) on the (
subsequent ‘application of the coin potentials., With (B) =~
operated and (I) normal, (') releases, in turn releasing (HH,
(BHHM) released, removes ground from the sleeve of the line

finder, which releases and also restores the aeirouit ta
" normale : '

"BB" and "S" 6k n"T® Wiring

.If the coin is nyt disposed of, (I) will reoperato'each‘time

coin potential is\ applied to-the line and will hold (H) each .
time (B) operates ‘thereby preventing the release. of (FH) o <
This will hold the . tru~k to the line, After an Anterval the,
battery thru the (4) lamp over the "A" lead will bring in 7

. an alarms
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1242 "BA™ and "§" or "I" Wiring L '

s w, £ {
. er control 2§ (I). 1s ob=

e S tained from the "IB" lead in the associated "Goin Box Tzuﬁk;a
"=, Release Cidcuit." Continued attempts ofwthe "Coin,Box,Truhk \.
‘Oipouit™ to dispose of the coin are limited by the ‘timing of -

‘the Release Circduit. At "the end of the time period, battery -.

’is removed .from the ‘"IB" lead and the circuit functions as

. though the coin had been disposed, restoring to normal as -

“ . described in Péaragraph 1ll, : ; L

Battery"foi"‘5 lding (H)«pperatéf'uﬁd

13, CALLS TO SPECIAL SERVICE QPZRATOR ("S™ WIRING)
i . i //——' WPt . j' 5 i .
On calls.to a speclal operator, the selector level trunk is -
. 80 arranged that the battery and ground are reversed immedi~
‘ately when the operator answers., This gauses (P} to operate .
and (Pl) to release, operating (J) and A€). (J) locks, RJ§
operates (K), short—circuits (P}, w@;cﬁ releases and reverses
the line leads which causes (PI) to’operates (K) operates "4
(K1) after (P) releases. (K1) operated locks and removes the 7
short circuit from (P). If coin co6llect current is supplied .
to the line from -the trunk, (P) remains released anmd (Pl) i
releases, If coln return current is applied teo the line .
from the truhk, (P) operates and (Pl) remains operated. The -
function of (Pi) is tc make the operation of (P) ineffective
at this time, thereby preventing a buzzer action between (T)y
(K) and (K1) which might result in acoustic shocks due.to L
‘e the momentary short-circuits of the tip and ring at the’(J) .
contactse On a rering by the special service operator, (P)* %”
?
i

A

may operate on ringing current. If (P) remains operated due..!
to earth potential with (Pl) released, it, shunts down (J)s
(J) releases (X) and short—circuits (P). (P) releases and. '
shunts down (Kl). (K1) in this case prevents a buzzer action
between (J), (K) and (K1), (Pl) being released under this :
condition, The earth potential which may have held the (P}, ¥

will not operate it after the short—cireuit is removed, ;%
14. TEST JACKS S e Re U A
*14a1 ~(T) Jack | S o SRR S

: If a piug is inséﬁped into &he (T) Jack\br.the_fruﬁk ground E?
will -be connected to the "S" lead to the line finder by the -

operation of the test jack spring. ,
_ I o e i \ . ? :
14,2 (TT) Jack = "W" Wiring and "A" or "B" Wir{yng and Apparatys

' The (TT) jeck in cbnjunction with the (T)’ Jack provides
~* . means for.applying pulse repeating requiremepts to the (R) ~7
' ~relays By connecting & seurce .of pulses to the (T) jack and/
' a per cent break meter to the (TT) jack the output of the ./
/ {R) can be read onl|the per fent break meter.. en "A™ /.

. apparatus is used ground myst be connected. to $re~"gn 1had/
1/fJiﬁAo§§the se;egtor in"order \to hold,relays in - ~ouit-
, { e g Y » o



15, PIRST SELECTOR MADE BUSY o B

17 OPBRATION WHEN "T" WIRING IS USED

w7 . ;o s

A g ¥ 7 e g% : ; TSy
T , et

i A 3 .! . ' v AR, . : ¥ % iy P B

\ . CD=31592+«01 — ISSUE 3~D = PAGE 8 ST i
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. whzie testinge With "B" aggaratus inserting =& plug'into the !
- (7T} jack cunnacts ground to the."3" lead. ‘ N\ Vi,

) . : L # o
| N
When the first selector associated with this cirouit is made.:
busy by comnecting ground to the sleeve-lead this ground ™ -
is extended through the back oontacts of (HH? to the sleeve
of the line finder cirecuit. This causes a relay 4m the linel";
finder to busy the circuit so that It will not them be jused .=
on an incowing calla. | e

Bt
2

.16. CONTACT PROTECTION

Resistances (D) and (F) at the (DD) relay are connected to
the (A) and (B} condensers during the application of coin
battery to the line and in this connection are used to prom. .
tect the contacts which control the application of shis - ~
battery to the coin magnet. Condenser "D" end "E" resis— -§
~tance are used to protect the pulsing contacts of the (R)f%%
relaya : : s

.

“The "T" wiring is ﬁsed only when a'part of the lines’in the

- associated line finder group are equipped with long line

circuits. The line finders are then equipped with normal
post springs that operate on the multiple bank levels on
which all the working lines are provided with long line cir-
cuitse When the normal post springs on the line finder.
. operate leads "E" and "I™, which are connected together
when the rfinder is normal for the purpose of making the
finder busy when the sleeve of the associated first selector i
/ is grounded, are opened and lead M"F" is connected to lead = *“
S wan, When a call is originated the long line circuit closes-
a bridge across the tip and ring which operates (LYo (L} *
operates (W) and (DD), (N) operates (NN} s (NN) closes a
bridge across the tip and ring toward the first selectore
The only useful function of (DD) at this time is that it !
grounds thegleeve so as to hold the line finder until (HH)
operates. Tpe bridge across the tip and ring causes the 3
operation of relays in the first selector that supply a. ;
holding ground over the "S" lead. When ground is returned f‘
over the "S" lead from the~first-se1e3tor (A) and (3) oper— -
“ate {A) operating over the "A" snd "F leads)s The opera- .
tion of (A) oloses the tip and ring through from the long °
line circuit to the rirst selector #nd allows (L}, (W] %NN}
- and_(DD) to relemse, The operation of (3) operates (Hs and
e (qH) which locks to the sleeve. The tesgt for the presence -
' of the coin at the substation is made {n ‘the long line cir«
; cuit and therefore (RT) and (BT) de rot enter into the cir-
* cult operattom-en-this callj similzriy, the dial pulses are
repeated in the long ™ €1irgird& so that (R) is not yseds.
When tie call is angw P)- opeifutes amd ~’rouit functlons”

J A
My :1«,}

¢

f
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a8 described in paragrdph 8 .except that the (A) has beem .
operated by the NP springs Instead . of by, the (i}, ' However .
the only useful funciion in the opsratiom of (?T and release
of (P1) is to oparate (C) which loeks tg the sléevg and sets' »
thz circult in a'position to collect the coin when the sub= -~}
scriber disconnects. When the calling subscriber diseéba~ -
nects the circult functions as described under paragraph ™
10,1s 1If the call is dnswered:(C)  is operatcd causing codn

.collect current to be applied to the line and if the call .-

is not answered (C) is normal ‘emd coin return current is- <’
then anplied to the line, On‘'calls to the special servdice '
operator (P} operates &nd (Fl) releases which opérates (C)
and sets the circuit in a position to collect -Lhe coin. when

.the subscriber dis¢dnnects, The' operation of (J), (K) and Y,

7z

')

“}Y}’

(K1) serves no useful function 'on this type of cell because v
the repeating coil in the leng line circult prevents the R
coin ground from grouncing the tip conductor in this cirw oy
cuit. ' ‘ | T

F
¢
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GLRCUIT DESCRIPTION
SYSTENS DEVELOPMENT DEPARTMENT
PRINTED IN U.Sone

CDg31592-01
Issue 2«D.
Appendix 3-D
April 6, 1939
(1 Page) Page 1

\

~ STEP-BY-STEP SYSTEM .
COIN BOX TRUNK CIRCUIT
FOR' USE PRECEUING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES

CHANGES
B. CHANGES IN APPARATUS
B.,1 The 8E resistance lamp

continued" replaced by
maintenance and by the

has been rated "Manufacture Dis-
the 12L lamp for additions and
13L lamp for new circuits.

'D. DESCRIPTION OF CIRCUIT CHANGES

' D.1  Cirouit Note 110 is added to record the change in

_apparatus.

All other headings, No

Changee

BELL TELEPHONE LABORATORIES, INC,

DEPT. 332

MCG
st; TI

P T ey
» o .




CIRCUIT DESCRIP7LION CD-31592«01
SYSTEMS DEVELOPMENT DEPARTMEN Issue 2=D
PRINTED IN UJSo.A. : Appendix 2~B

November 9, 1937
(1 Page) Page 1

STEP-BY-STEP SYSTEM
COIN BOX TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
§ERVING PREPAYMENT COIN LINES

CHANGES
B. CHANGES IN APPARATUS /
B.l Superseded : Superseded By
239B Jack (1TT) 240 Type Jack (TT)
D. DESCRIPTION OF CIRCUIT CHANGES
Del The change in types of jacks (TT) is made to provide
improved maintenance by making it unnecessary to block
re;aya operated during per cent break meter test.
D.2 Circui® note 109 is added.
Ds3 The word "control" is changed to ihe word "box"™ in the
designation of leads at bottom of sheet 1l and in Fig. K.
All other headings, No Change,
BELL TELEPHONE LABORATORIES, INC.
DEPT. 332
3o



CIRCUIT DESCRIPTION CD-31592-01

SYSTENMS DEVELOFPNMENT DEPARTMENT Issue 2-D

PRINTED IN U.S.A. liarch 18, 1935
(8 Pagess Page 1

Sl : STEP-BY-STEP SYSTHEM

R COIN BOX TRUNK CIRCUIT
p - FOR USE PRECEDING A FIRST SELECTOR
5 SERVING PREPAYMENT COIN LINES

‘ CHANGES

B. CHANGES IN APPARATUS
B.1 Added
' R2010 Relay (BT)

C. CHANGES IN CIRJUIT REQUIREMENTS OTHER THAN THOSY APPLYING TO
ADDED OR RELIOVED APPARATUS

Csl  Requirements are jadded for the (RT) relay to be used with
"L" wiring and the requirements formerly shown are desig-
nated for use with "K" wiring.

—

D. DESCRIPTION OF GIRCUIT CHANGES
Dol "L" wiring and apparatus are added replacing "K" wiring.
D.2 Circuit llote 107 and the references thereto are added.
DEVELOPMENT
l. PURPOSE OF CIRCUIT
‘ 1.1 This circuit is used to provide dial service to prepaymént
coin stations from a step-by-step central office., It is
S arranged to automatically collect or return the coin de-
ol posited as required, after each call.
. 2. WORKING LIMITS

; e Maximum external circuit loop resistance for subscriber's
r‘ pulsing and supervision - 750 ohms.,
t'(

A}
°
v}

Harth votential limits:
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206N Relay (P) 239GU Relay ()
Neg. Limit Maximum 10 V Maximum 10 V
Min. Min.
Conduc. Max. Pos. Conduc, Max. Pos.
Lp. Eo P. Lp. E. P.
Positive 0 Ohms 7.5 V 0 Ohms 9.5 V
Limits 105 L 8 g 105 10 "
240 " 8.5 " 220 " 16.5 ®
370 " 9 Ly 20 © 11 "
500 " 9.5 " 425 " 1l.5 7
530 " 12 "

203 Minimum insulation resistance - 20,000 ohms.
OPERATION
3. FUNCTIONS

3e X To provide for connecting a pre-payment coin station to
a first selector. i

3.2 To provide for transmitting dial tone from the selector
circuit to the calling subscriber.

3.3 To test for the presence of a coin in the coin box.
3.4 To repeat dial pulses after the coin is deposited.

3.5 To automatically return the coin on all uncompleted
calls and on completed calls on which there is no charge.

3.6 To automatically collect the coin on completed calls to
stations on which a charge is to be made.

3.7 To automatically collect the coin on completed calls to
the special service operator unless the operator other-
wise disposes of the coin before disconnecting.

3.8 To automatically busy the associated line finder when a
ground is connected to the sleeve of the associated
first selector.

4. CONNECTING CIRCUITS

4,1 Line Finder circuit.

4.2 Selector circuit.

4,3 | Alarm circult for coin box trunks.
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5. ORIGINATING A CALL

When a pre-payment coin station is connected to this
circuit by a line finder, relay (L) operates over the
subscribert's loop in turn operating the (N) and (DD)

: relays. The (N) relay operated operates the (NN) relay.
. The (NN) relay operated closes the circuit to the as-
i societed first selector, provides a holding eircuit for
o the (DD) relay, removes the short circuit from the
8 6,000 ohms in series with the primary winding of the (L) /

relay and changes from battery to the ring through the

non-inductive winding of the (RT) relay to battery

through the operating winding of the (RT) relay, and

A (with "L" wiring) the primary winding of the (BT) relay,
‘ The (DD) relay operated, connects ground to the sleeve

lead to hold the line flinder or line switch and (with

"Z" wiring and apparatus) closes in part the circuit

~for disl tone to the calling subseriber. When "X" wir-
ing i1s provided the ground is connected to the sleeve
through the CL retardation coil to permit a number
checking tone which may be connected to the sleeve of
the subscriber's line to be transmitted over the sleeve
lead through condenser (C) to a selector level trunk to
indicate to the operator the class of service. The "B"
and "C" resistances are used to prevent a transient cur-
rent flow through the (B) condenser from operating the .
(RT) relay falsely. When the "C" retardation coil is
connected across the tip and ring leads by the operation
of the (NN) relay, the (A) relay in the first selector
operates and an associated common shelf relay completes
the dial tone path to the line through a winding of the
(A) relay of the selector. When "Z" wiring and apparatus
are omitted, the dial tone path is not closed to the
calling subscriber until the coin is deposited, as de-
seribed in Paragreph 6 below. z

6. COIN DEPOSITED

6.1 ("K" Wiring)
' When the coin is deposited by the calling subseriber
L the (RT) relay operates. -The (RT) relay operated,
G operates the (S) relay. The (S) relay operated, short-

circuits the (L) relay, releasing it, locks to battery
~ through its front contact, operates the (H) and (HH)
relays, short-circuits the "B" resistance ("2Z" wiring
only), supplies dial tone to the calling subscriber
[ ("Z" wiring omitted) connects the (R) relay to the ring
‘ of the line.and removes battery from the (RT) relay,
which releases, The (R) relay operates; in turn clos-
ing a path for holding the (A) relay of the first selec-~
tor when the (NN) relay releasés and also operating the
(D) relay. The (D) relay operated, holds the (DD) re-
lay operated. The (H) relay operated, takes over the
control of the (HH) relay from the (83 relay. The

~



6.2

7.

 CD-31592-01 - Issue 2-D - Page 4

(HH) relay operated releases the (NN) relay, separates
the sleeves of the line finder and first selector and
supplements the ground on the sleeve from the (DD) re-
lay to the line finder. The (L) relay released, re-
leases the (N) relay. The (NN) relay released short-
circuits the "C" resistance ("Z" wiring only). Relays
(N) and (NN) are slow in releasing in order to insure
that relay (R) is fully operated before relay (NN) re- .
leases and opens the bridge to the first selector in case :
the (L) relay releases when the coin is deposited. -

("L" Wiring and Apparatus)

When the coin is devosited by the calling subscriber,
the (RT) relay operates. The (RT) relay operated,
operates the (S) relay. The (S) relay operated, locks
to battery through its front contacts, operates the (H)
and (HH) relays, short-circuits the "B" resistance

("z" wiring only), supplies dial tone to the calling sub-
seriber ("Z" wiring omitted), connects the (R) relay to
the ring of the 1ine and removes battery from the (RT)
relay which releases, The (R) relay operated closes a
path for holding the (A) relay of the first selector
when the (NN) relay releases and operates the (D) relay.
The (D) relay operated holds. the (DD) relay operated.
The (H) relay operated, takes over the control of the
(HFH) relay from the (S’ relays The (HH) relay operated,
releases the (N) and (NN) relays, separates the sleeves
of the line finder and first selector and supplements
the ground on the sleeve from the (DD) relay to the line
finder., The (NN) relay released ("2Z" wiring only),
short-circuits the "C" resistance. The (N) relay re-
leased short-circuits the (L) relay releasing it. Re-
lays (N) and (NN) are slow in releasing in order to in-
sure that relay (R) is fully operated before relay (NN)
releases and opens the bridge to the first selector in
case the (L) relay releases when the coin is deposited.

The purpose of the (BT) relay is to block the operation
of the coin trunk in case of an irregular condition on
the line, The (BT) relay operated locks to the sleeve, B
opens the circuit to the (S? relay preventing its opera- ¢
tion and removes battery from the line by connecting IS
direct ground on the ring, releasing the (L) relay. The

(L) relay released releases the (N) and in turn the (NN)

relays. The (NN) relay released releases the (DD) relay
and the (A) relay of the selector, which in turn releases
the (B) relay of the selector, removing ground from the

sleeve, releasing the (BT) and (RT) relays, restoring _ 7
the ecircuit to normal, . 5

DIALING

Relay (R) functions to repeat pulses from the subscrib-
er's dial to the first selector. Relay (D) is slow in
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operating and releases on the first dial pulse, and re-
mains released during the pulsing of each digi%. This
causes the (DD) relay to remain normal during the pulsing
of each digit to aid the pulsing condition. :

8. CALL CHARGED

\

If the call is one on which a charge should be made, the
line current is reversed, operating the (P) relay and re-
leasing the (Pl) relay which was previously operated.
With the (Pl) relay released and the (P) relay operated,
the (J) and (C) relays operate and lock. The (J) relay
operated operates the (K) relay, short-circuits the (P)
relay which releases and reverses the tip and ring leads
from the first selector which causes the (Pl) relay to
operate. The (K) relay operated operates the (K1) relay
through the back contact of the (P) relay. The (K1) re-
lay operated locks and removes the short circuit from

the (P) relay. The (C) relay operated locks and operates
the (A) relay and also sets the circuit so as to collect
the coin when the calling subscriber disconnects. The
(A) relay operated disconnects the tip and ring of the
calling line from the "T" retardation coil and (R) relay,
releasing the (R) relay, and connects the tip and ring
through the (P) and (Pls relays to the first selector.
The (R) relay released releases the (D) and in turn the
(DD) relay. The (DD) relay released performs no useful
function at this time. The reversal. of the line by the
operation of the (J) relay is necessary to keep the (P)
relay always connected to the ground side of the connection.

9, CALL NOT CHARGED

If the call is one on which no charge is to be made, the-
line current is not reversed. Relays (P), (K) and (K1)
will, therefore, not operate and the circuit remains in
a condition to return the coin when the calling party
disconnects. On this type of call, relay (A) does not
operate and the "A"™ and "B" condensers placed in the tip
and ring leads provide the talking circuit,

10. DISCONNECT

10.1

Call Charged ((C)VRelay Operated)

When the calling subscriber disconnects, the line finder
is still held operated by ground at the contacts of the
(HH) relay.. Reley (S) releases when ground is remowved
from the selector sleeve and causes relay (Y) to operate
under control of a ground interruption on lead (P) of
the coin control alarm circuit, and lighting the green
alarm lamp (A). The coin control alarm circuit is ar-
ranged so that ground is intermittently and alternately
connected to leads "P" and "I" for an interval of 1/2
second duration. This feature is used to cause the coin
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_control battery of this circuit, as described later, to

be connected to the subscriber's line for 1/2 second
duration and thereby insure sufficient time for proper
operation of the coin box magnet. The (Y) relay operated
locks under control of the (HH) relay and connects bat-
tery to the winding of the (B) relay. The (B) relay
operates when ground is received on the "I" lead. It

the called subscriber should hang up before the calling
subscriber, the line current is reversed when the called
station disconnects, operating the (P) relay and the

(P1) relay releases. The (P) relay operated with the

(P1) relay released short-circuits the winding of the

(J1) relay causing it to release., The (J) relay re-
leased releases the (K) relay and short-circuits the (P)
relay. The (P) relay and the (K) relay released releases
the (K1) relay. The (J) relay released places the (P)
relay again on the ground side of the line. If the call-
ing party disconnects first, the (J), (K) and (K1) re-
lays release when ground is removed from the selector
sleeve, '

‘Non-Charge Call ((C) Relay Normal)

When the calling station disconnects the (R) relay re-
leases, releasing the (D) and (DD) relays, and opens

the loop to the succeeding switches, After an interval,
ground is removed from the sleeve of the selector.

From this point on, the circuit functions as described
in the preceding paragraph, except that the (J), (XK) and
(K1) relays will not be operated. .

COIN CONTROL

The operation of the (B) relay connects 110 volts posi-
tive or negative battery to the line to dispose of the
coin, If the coin is to be collected, 110 volts posi=-
tive battery is connected to the_winding of relay (I)
through the front contact of relay (C). If the coin is
to be returned, the 110 volt negative battery is connected
to the line through the front contact of relay (B) and
the back contact of relay (C), through the winding of re-
lay (I). The (I) relay now operates in series with the
coin magnet and remains operated during the time that the-
batte is connected to the line. The operation of re-
lay (I) connects battery to hold relay (H) operated since
the operating circuit for this relay is opened when the
(B) relay operates. When the (I) lead ground is removed
the (B) relaey releases, removing the coin collect or re-
turn current, releasing the (I) relay and holding the (H)
relay operated. At the next closure of ground to the "I"

lead the (B) relay reoperates connecting coin disposal

current to the line. The coin should have been disposed
of on the first apvlication of the potential which upon
the removal of the potential restores the coin magnet to
normal and no current should flow through the (I) relay
on the subsequent application of the coin potential.
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Wwith the (B) relay operated and the (I) relay normal,

the (H) relay releases, in turn releasing the (HH) relay.
The (HH) relay released, removes ground from the sleeve
of the line finder, which releases and also restores the
circuit to normal.

12. STUCK COIN

If, for any reason the coin is not properly disposed of,
relay (B) continues to function under control of the "I"
lead ground. After an interval of time, the associated
alarm circuit will indicate a trouble condition by aud-
ible and visual alarms. ’

13. CALLS TO SPECIAL SERVICE OPERATOR

On calls to a special operator, the selector level trunk
is so arranged that the battery and ground are reversed
imnmediately when the operator answers., This causes relay
(P) to operate and (Pl) to release, operating relays (J)
and (C). The (J) relay operated locks, operates the (X)
relay, short-circuits the (P) relay, which releases and
reverses the line leads which causes the (Pl) relay to
operate. The (K) relay operated operates the (X1) relay
after the (P) relay releases. The (K1) relay operated
locks and removes the short circuit from the (P) relay.
If coin collect current is supplied to the line from the
trunk, the (P) relay remains released and the (Pl) relay
releases., If coin return current is applied to the line
from the trunk, the (P) relay operates and the (Pl) relay

‘remains operated. The function of the (Pl) relay is to

make the operation of the (P) relay ineffective at this
time, thereby preventing a buzzer action between the (J),
(K) and (K1) relays which might result in acoustic shocks
due to the momentary short circuits of the tip and ring at
the (J) relay contacts. On a rering by the special -
service operator, the (P) relay may operate on ringing
current, if the (P) relay remains operated due to earth
potential with th& (Pl) relay released, it shunts down the
(J) relay. The (J) relay released releases the (X) relay
and short-circuits the (P) relay. The (P) relay releases
and shunts down the (K1) relay. The (K1) relay in this
case prevents the buzzer action between the (J), (X) and
(K1) relays, the (Pl) relay being released under this
condition. The earth potential which may have held the
(P) relay, will not operate it after the short circuit is
removed.,

14, TEST PLUG INSERTED IN TEST JACK

If a test plug is inserted into the test jack of an idle

‘trunk or into the test jack of the trunk on which a call

is in progress, ground will be maintained on the "S" lead
to the line finder by the operatlon of the test jack
spring.
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15. FIRST SELECTOR MADE BUSY

When the first selector associated with this circuit is
made busy by connecting ground to the sleeve lead, this
ground is extended through the back contacts of the (HH)
relay to the sleeve of the line finder circuit. This
causes a relay in the line finder to busy this circuit
so that it will not then be used on an incoming call.

164 CONTACT PROTECTION

Resistances 18AE and 19BF at the (DD) relay are connected to
the "A"™ and "B" condensers during the application of coin
battery to the line and in this connection are used to pro-
tect the contacts which control the application of this
battery to the coin magnet. Condenser "D" and 19HE resis-
tance are used to protect the pulsing contacts of the (R):

relay.

BELL TELEPHONE LABORATORIES, INC.
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