PRINTED IN U.S.A. AMERICAN TELEPHONE AND TELEGRAPH COMPANY 02‘?‘ a

296 NORTH MAPLE AVENUE

BASKING RIDGE, NEW JERSEY 07920 el /)
. DRAWING NOTICE \ ) 1N
f;»,;/d/f
TITLE SD-31592-02 ISSUE
STEP-BY-STEP SYSTEMS CDISSUE  11B | appx 52
NO. 1, 350A, 355A, 360A, OR 35E97 RATING MFR DISC
. COIN TRUNK CIRCUIT SYSTEM STEP-BY-STEP
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES pAaTE APR 2 9 1982
ARRANGED FOR DELAYED CHARGING DRAWING DISTRIBUTION CODE:

CLEI BASIC CODE:
DESCRIPTION
. 6.1 COIN TRUNK CIRCUIT
(a) FUNCTIONAL DESCRIPTION OF CHANGE: Prior to this
change the life expectancy of the CDP neon lamp
in Figure "G" was too short.
The wiring configuration is changed and an OPTO-
isolator added to reduce the current flow through
the neon lamp.
This change is required when the coin trunk
circuit SD-31592-02 is associated with the local
coin overtime (LCOT) feature.
. ' (b) EXTENT OF CHANGE: A KS20289L6C 7.15K or a
KS20289L6C 4.64K RES, a 4B OPTO-isolator, a 458H
diode and a KS20423L1ll 50MF capacitor along with a
wiring change is required per coin trunk circuit to
be changed.
(c) COORDINATING CIRCUIT CHANGES: None.

(d) EQUIPMENT INFORMATION: affected, covered by WE
drawing J33015B~-( ).

(e) EQUIPMENT DESIGN REQUIREMENTS: not affected.
. (f£) TRANSMISSION: not affected.
(g) TRAFFIC: not affected.
6.2 SUPPLEMENTARY INFORMATION
(a) DIRECT CURRENT DRAIN DATA: is not affected.

. (b) ALTERNATING CURRENT DRAIN DATA: is not affected.

E-1077 (2-81)

38A

ADD.

3D99
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CLRCULT DESCRIPTION

/3

. STEP-BY~STEP SYSTEMS
NO. 1, 350A, 355A, 360A, OR 35E97
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED FOR DELAYED CHARGING

CHANGES

D. Description of Changes

D.01 The connection on lead C was changed
from contact 5B to 3T on relay C.

D.02 The connection on lead S was changed
from contact 3T to 5B on relay C.

D.03 These changes were made on a D no-
record basis to agree with the manu-
facturing information.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 55213-DAJ

WE DEPT 45230-RWH-JTT-PG

Printed in U.S.A.
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AMERICAN TELEPHONE AND TELEGRAPH COMPANY
295 NORTH MAPLE AVENUE

AN 20 1981 4,

BASKING RIDGE, NEW JERSEY 07920

DRAWING NOTICE

TITLE

STEP-BY-STEP SYSTEMS

NOo. 1, 350A, 355A, 360A OR 35E97

COIN TRUNK CIRCUIT

FOR USE PRECEDING A FIRST SELECTOR

SERVING PREPAYMENT COIN LINES
ARRANGED FOR DELAYED CHARGING

DESCRIPTION
6.1 LOCAL COIN OVERTIME CHARGING (LCOT)

E-1077 (5-77)

(a) FUNCTIONAL DESCRIPTION OF CHANGE: 1.

020772
SD-31592-02 ISSUE 36A
CDISSUE 11B APP X 3A ADD.
RATING MFR. DISC.
SYSTEM STEP-BY-STEP

oate AUG 2 2 1980

DRAWING DISTRIBUTION CODE: 3D99
CLE BASIC CODE:

This change is made

to increase the life of lamp CDP which is used with the

LCOT feature.

(b) EXTENT OF CHANGE:

Resistor CR Option YL or resistor

CRP Option YM and diodes CCB and CRB are added while lamp
CDN and resistor CDP are removed.

(c) COORDINATING CIRCUIT CHANGES: none

(d) EQUIPMENT INFORMATION:
(e) EQUIPMENT DESIGN REQUIREMENTS:

(f) ENGINEERING COMPLAINT:

(g) TRANSMISSION:

(h) TRAFFIC:

6.2 SUPPLEMENTARY INFORMATION
(a) DIRECT CURRENT DRAIN DATA:

(b) ALTERNATING CURRENT DRAIN DATA:

not affected

not affected

job basis

not affected

NTU-9076
\

is not affected

is not affected



PRINTED IN U.S.A.
AMERICAN TELEPHONE AND TELEGRAPH COMPANY

295 NORTH MAPLE AVENUE
BASKING RIDGE, NEW JERSEY 07920

DRAWING NOTICE

TITLE SD-31592-02 ISSUE  35B
' STEP-BY-STEP SYSTEMS CD ISSUE 11B APPX 2B ADD.

NO. 1, 350A, 355A, 360 OR 35E97 RATING 'MFR DISC

COIN TRUNK CIRCUIT SYSTEM STEP-BY-STEP

FOR USE PRECEEDING A FIRST SELECTOR

SERVING PREPAYMENT COIN LINES DATENQOV 2 7 1979

ARRANGED FOR DELAYED CHARGING DRAWING DISTRIBUTION CODE: 3p99

CLE BASIC CODE:

. DESCRIPTION DO oy
6.1 COIN TRUNK

(a) FUNCTIONAL DESCRIPTION OF CHANGE: This change adds Option
YK to remove the initial coin test that is made by the RT
relay.

(b) EXTENT OF CHANGE: This change requires a wiring change only.

(c) COORDINATING CIRCUIT CHANGES: none

(d) EQUIPMENT INFORMATION: job basis

. (e) EQUIPMENT DESIGN REQUIREMENTS: not affected

(f) TRANSMISSION: not affected

(g) TRAFFIC: not affected

(h) NOTIFICATION TO TEL: required

6.2 SUPPLEMENTARY INFORMATION
\

(a) DIRECT CURRENT DRAIN DATA: is not affected

(b) ALTERNATING CURRENT DRAIN DATA: is not affected

APR 4 1980 B2 ¢

E-1077 (5-77)
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CIRCUIT DESCRIPTION

NO.

1,

T 311980
0 Qe

STEP-BY-STEP SYSTEMS
350A, 355A, 360A, OR 35E97
COIN TRUNK CIRCUIT

FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED FOR DELAYED CHARGING

CHANGES

B. Changes in Apparatus

B.01 Added

CCB Diode 533K - Fig. G

CRB Diode 533K - Fig. G

B.02 Removed

CD-31592-02
ISSUE 11B
APPENDIX 3A
DWG ISSUE 36A
DISTN CODE 3D99

CDN Neon Lamp S5AHB - Fig. G

CDP Resistor KS-13492 L2, 510 - Fig. G

D. Description of Changes

D.01 Option YL has been added to Fig. 1 and

rated Standard.
CR.

Option YL adds resistor

CR Resistor KS-20289 L6C, 383 - Fig. 1 - D.02 Option YM has been added to Fig. 1 and

Option YL

CRP Resistor KS-20289 Lé6C,
Fig. 1 - Option YM

L.

rated Standard.
CRP.

Option YM adds resistor

0K - D.03 Figure G is modified by removing neon
lamp CDN and resistor CDP and adding

diodes CCB and CRB.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5413-DAJ

WE DEPT 45230-BRS-JTT-MS

Printed in U.S.A.

Page 1
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CIRCUIT DESCRIPTION CD-31592-02
/’rB < 8 198 ISSUE T1B’

0 appEnDIX 2B

- DWG ISSUE 35B]

‘ DISTN CODE 3D99

NO. 1, 350A, 355A, 360 OR 35E97
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED FOR DELAYED CHARGING

STEP-BY-STEP SYSTEMS
:
I

i
|

CHANGES F.02 In SECTION II, under 1. COIN TRUNK
SEIZURE - PREPAY SERVICE, change 1.05
D. Description of Changes to read as follows:

D.0l Option YK is added to Fig. 1 to defeat 1.05 Without YK the initial rate deposited
the initial coin present test. provides a resistance ground of japprox-
imately 1000 ohms. Thus relay RT operates
D.02 Circuit Note 103 on sheet 4 is updated. with option YK, the loop current is syfficient
to operate relay KT even if the coin dround

D.03 Circuit Notes 117 and 118 are added to is not present. Relay RT operated, closes

set 4. the operate path for relay S.
F. Changes in CD Sections F.03 In SECTION II, under 1. COIN TRUNK
SEIZURE - PREPAY SERVICE, add the folft
F.0l In SECTION I, under 2. GENERAL DE=- lowing to the end of 1.06 (d): ‘
SCRIPTION OF OPERATION, add the follow- i
ing at the end of 2.01: Operates over the customers loop, if option
. . YK is provided. If option YK is not pro-
With option YK a ground start line circuit vided, relay R operates to the 1000-~ohm
must be used. coin ground. '

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5242-DAJ

WE DEPT 45820-GRB-WEA-SVB

Page .1l
Printed in U.S.A. 1 Page!
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CIRCUIT DESCRIPTION

STEP-BY-STEP SYSTEMS
NO. 1, 350A, 355A, 360A OR 35E97
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED FOR DELAYED CHARGING

CHANGES

B. Changes in Apparatus

B.01 Added
K Diodes 533K, Fig. 1, Option YD

D. Description of Changes

D.01 The operate battery for relay BT is
changed from -110 volt to -48 volt, in

Fig. 1 under option YD.

D.02 Diode K is added to Fig. 1 under option
YD to prevent a ground feedback path

with the LCOT feature.

D.03 Leads DS5 and DS5A to LCOT are removed.

D.04 Leads S1 and S2 to the LCOT circuit

have been rerouted to allow the forced
disconnect function of LCOT to operate.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5242-DAJ

WE DEPT 45820-BRS-WEA-GLW

Printed in U.S.A.

CD-31592--02
ISSUE 11B
APPENDIX 1A
DWG ISSUE 34A
DISTN CODE 3D99
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PRINTED IN U.S.A.

E-1077 (7-74)

FEB2 1978

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
195 BROADWAY, NEW YORK, N.Y. 10007

DRAWING NOTICE

TITLE Step-by-Step Systems-No. 1,350A, SD-31592-02 ISSUE 33B
355A, 360A or 35E97 - Coin CD ISSUE 11B APPX ADD.
Trunk Circuit - For Use RATING Manufacture Discontinued
Preceding a First Selector SYSTEM SXS
Serving Prepayment Coin :

Lines - Arranged for Delayed pATE UONE 13 1975
Charging DRAWING DISTRIBUTION CODE: 3D99

DESCRIPTION

6.1 Project: Local Coin Overtime Charging

6.2 This change for TELCO consideration is to add a feature.

6.21 This circuit is modified to provide the Local Coin Overtime
Charging Feature when used with an LCOT charging circuit,
SD-35046-01.

6.22 When modified for the LCOT feature, the following apparatus must
be added: three 446 type diodes, 2 glow lamps and one KS type
carbon resistor. This apparatus is added per Option YD.

6.23 A 535 type capacitor replaces a 439 type capacitor per Option YH
or YdJ.

6.3 This change covers: Manufacturing change.

6.4 This B change does not require WECO notification to TELCO.

6.5 Transmission is not affected by changes in this issue.

6.6 Direct Current Drain Data is affected by this issue but is

negligible.

6.7 Equipment information is on a job basis.

6.8 Equipment Design Requirements are not affected.

0CT1 975
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AMERICAN TELEPHONE AND TELEGRAPH COMPANY
195 BROADWAY, NEW YORK, N.Y. 10007

SD-31592-02 ISSUE 32B

cD 10D APP. 2B
DRAWING NOTICE RATING Manufacture Discontinued

SYSTEM SXS

DATE December 26, 1973

DWG DIST CODE: 3D99
TITLE

Step-By-Step Systems - No. 1, 350A, 355A, 360A, Or 35E9T - Coin Trunk Circuit - For

Use Preceding A First Selector - Serving Prepayment Coin Lines -~ Arranged For
Delayed Charging

DESCRIPTION

PROJECT : Improved Coin Trunk Operation (SG7-W22)
This change for TELCO consideration is to improve coin trunk
operation by eliminating the possibility of a lock-up condition
from a false ground (E.C. PTS-2251)
Option ZZ is added and rated Standard. This option provides
field modification information for the elimination of false
ground lock-up.

Option YB is added and rated Standard. This option provides
for elimination of false lock-up on a standard basis.

This change covers: Improvements in design with no added service,
testing, or maintenance features.

This B change does not require WECO notification to TELCO.
Transmission is not affected by changes in this issue.
Direct Current Drain Data 1s not affected by this issue.

Equipment information is on a job basis.

Equipment Design Requirements are not affected.



CIRCUIT DESCRIPTION

CD-31592-02
ISSUE 10D
APPENDIX 2B
DWG ISSUE 32B

STEP-BY-STEP SYSTEMS
NO. 1, 3504, 355A, 360A OR 35-E-97
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED FOR DELAYED CHARGING

CHANGES

B. Changes in Apparatus

B.1 Added

BT, 221B Resistor, 6040 ohms +2%,
Option YB Fig. 1

D. Description of Changes

D.1 Option ZZ is added and rated standard.

This option provides means for apply-
ing a field modification to disable the
function of the BT relay. This option
eliminates the possibility of a false
ground lock-up.

D.2 Option YB is added and rated standard
and options YZ and YC are designated
and rated standard. Options YA and YC pro-
vide the BT relay-false ground fraud test.
Option YB eliminates the BT relay feature.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5245-1CB
WECO DEPT 5152-REA-WEA

Printed in U.S.A.

D.3 Circuit Notes 102 and 103 are changed

to reflect the above modification.
Circuit Notes 112, 113 and 114 are added
to reference the above modifications.

F. Changes in Description of Operation

F.1 Aadded

SECTION V - MANUFACTURING TESTING
REQUIREMENTS

This circuit shall meet all the require--
ments listed in the circuit requirements

table; particularily the operate require-
ment on the (RT) relay should be insured.

Page 1
1 Page



PRINTED IN U.S.A.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
195 BROADWAY, NEW YORK, N.Y. 10007

SD-31592-02 ISSUE 31D
cD 10D APP. 1D
DRAWING NOTICE RATING  Mfr. Disc.

SYSTEM  SXS
DATE September 27, 1972

DWG DIST CODE: 3D99
TITLE

Step-By-Step Systems - No. 1, 3504, 355A, 360A Or 35E97 - Coin Trunk Circuit - For

Use Preceding A First Selector - Serving Prepayment Coin Lines - Arranged For De-
layed Charging o
y S\

DESCRIPTION Q\@'\ W
¥

6.1 Project: 911 Emergency Service

6.2 This change for TELCO co..sideration, is to add options for
connection to 911 Emergency Service Trunks.

6.21 Option ZX is designated and Option ZY is added to furnish
more reliable coin refund operation when used with the
911 Emergency Service Trunk. Both options are rated Standard.

6.22 References to Options ZX and ZY are added to Notes 102 and
103. Note 11 is added.

6.23 This change requires minor wiring changes only.

6.3 This circuit is rerated to Manufacture Discontinued. The
distribution code is changed and replacement information is
added to the title box.

6.4 Connecting information is added to Figs. A, B, E and F.

6.5 Option ZW is added to Option S in Fig. 1. This addition was
previously omitted on Issue 30D.

6.6 The Circuit Requirements Table is changed to include test note 8
for the B relay.

The battery variations table is corrected.

This change covers: Rating change.

This D change does not require WECO notification to TELCO.
.10 Transmission is not affected by changes in this issue.

.11 Direct Current Drain Data is not affected by this issue.

O O O O O O
O & N

.12 Equipment information is affected and will be covered by WECO
drawing J33015B-( ) which will be available about 3/1/%3.

6.13 Equipment Design Requirements will be available about 6/1/72
in J33015, BSP Section 814-523-151, Issue 10, Addendum 1.
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STEP-BY-STEP SYSTEMS
‘ NO. 1, 350A, 355A, 360A OR 35-E-O7
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES

ARRANGED FOR DELAYED CHARGING

CIRCUIT DESCRIPTION ocr 4 1972 CD=31592-02

' CHANGES

D. Description of Changes
‘ D.1 Option ZX is designated and Option ZY 1s added to

furnish more reliable coin refund operation when
this circuit is used with 911 Emergency Service Trunks.
Options ZX and ZY are both rated Standard.

D.2 References to options ZX and ZY are added to notes

102 and 103.

D.3 The circuit rating is changed to "MFR. DISC." on this
issue. Replacement information is added to the

title box.

D.4 oOption ZW is added to option S in Fig. 1 to correct
an error on Issue 30D,

D.5 The Circuit Requirements table is changed to include

test note 8 for the pulse repeating requirements for
- relay R.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5225-LCB
WECO DEPT 5152-JMS-WEA

PAGE 1
PRIITED IN U.S.A. 1 PAGL
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TITLE

%

AMERICAN TELEPHONE AND TELEGRAPH COMPANY "‘é/u‘)
195 BROADWAY, NEW YORK, N.Y. 10007 . (9)0
SD-31592-02 iIssue 30D
’ cD 10D APP.
DRAWING NOTICE RATING AT&TCo. Std.
SYSTEM Step By Step
DATE December 8, 1969

DWG DIST CODE D99

Step By Step Systems - No. 1, 350A, 355A, 360A Or 35E97- Coin Trunk Circuit -
For Use Preceding A First Selector - Serving Prepayment Coin Lines - Arranged
For Delayed Charging

EM/EL is not required.

DESCRIPTION

6.1 Project: Coin Service Improvement

6.2 This change requires coordination with another circuit, Auxiliary Coin
Trunk SD-32538-01.

6.3 This change for TELCO consideration, is to add feature. This change
will permit loop operation for coin service (Dial Tone Firsp) service
when under control of the new auxiliary coin trunk SD-32538-01. Five
new leads are added to provide inter-connection with the auxiliary
coin trunk.

6.4 D changes. Does not require WECO notification to TELCO.

6.5 Transmission is not affected by changes in this issue.

6.6 Direct Current Drain Data is not affected by this issue.

6.7 Equipment information is affected and will be covered by WECO drawing
J33015B, which will be available on/about the first quarter of 1970.

6.8 Equipment Design Requirements will be available on/about the second

quarter of 1970 in J33015, BSP sec. 814=523-151 issue 10.




CIRCUIT DESCRIPTION

NO. 1, 350a,

3554,

1970,
c/

CD-31592-02
ISSUE 10D
DWG ‘ISSUE. 30D

FEB 16

STEP-BY-STEP SYSTEMS

360A OR 35E97

COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED FOR DELAYED CHARGING

TABLE OF CONTENTS PAGE 11. _OPERATION WHEN T _WIRING OK WITH A_LINE
FINDER «occcscsccccsscssassccascoacas O
SECTION I - GENERAL DESCRIPTION +ceceeoses 1 12, OPERATION WHEN FIG, 4 AND T _WIRING ARE
USED_WITH A_ROTARY SWITCH .eccececces 5
1. _PURPOSE OF CIRCUIT .ccceaccss e saan 1 13. TEST _JACKS ccccssccccsevcasccscesssss b
SECTION II -~ DETAILED DESCRIPTION secseeces 2 T JACK cceccccossccssesoscscsasssssces b
1. ORIGINATING A _CALL .cecces T - TT JACK ceccccecscssccscsssasnsscsces O
2. COIN DEPOSITED eeceses iEwveR iR e e £ OT JACK cecsscocosccsscsscsccsencsncs O
Ss  PULEBING inweiminesamionsssesssisyssesssyse 2 A4. _CLASS_OF SERVICE TONE_-_LINE NO, METHOD
_COIN CONTROL = FIG. 2 <ecsvecccnns
ROTARY DIALING «ccooe .o cesstecscsssces
® 15, _CUTOFF_KEYS_FOR A, I, AND P_LEADS -_
"TOUCH-TONE @1 CALLING «evevivecnnanes 2 EIGs 3 . o v eievess & woiais w wein o7 o & 56850 2 & 91 070 0
4, CALL CHARGED «¢ttveccccscecssscocscees 2 16, USE_IN OFFICES_EQUIPPED WITH_ YCAMA!
TRUNKS = FIG. 2_(Z2H OPTION) eccececss
NO DELAYED OR OVERTIME CHARGING =
FIG: A eueececcoencenancas eeeseenscess 2 17, _CLASS OF SERVICE TONE 35-E97_ONLY
YN OPTION). 500 s snwiers v wrwinince s o i 815w of sis e
WITH DELAYED CHARGING AND NO OVERTIME -
FIGe B eveesccscessasscsceassacsansces 3 18, LINE IDENTIFICATION ccccoccsccsccccss
OVERTIME CHARGING WITH NO DELAY 19, _LINE GROUP_EQUIPPED WITH AUXILIARY COIN
CHARGING - FIG. E tevecencnnns ceeeenese 3 TRUNKS_ (ZW_OPTION) eccecccacssccsccss 6
OVERTIME CHARGING WITH DELAYED LINE FINDER AND LINE SWITCH OFFICE ..
CHARGING = FIGe F cescccacccsecccans ese 3
SECTION III - REFERENCE DATA .ccece. ceeeee 7
5. CALL_NOT CHARGED SO B s ey 3
1. _WORKING LIMITS ceccscsenscscncsccances 7
6. DISCONNECT ..eos- ceesscns vesevessannacs U
2. _FUNCTIONAL_ DESIGNATIONS .cceccccccacans 7
CALL CHARGED - C RELAY OPERATED <eceo. U
3, FUNCTIONS «eccccsesscccasascsconassane 1
NONCHARGE CALL - C RELAY NORMAL <ecee. U
4. _CONNECTING CIRCUITS «veveccacecccsccs. B
7. COIN CONTROL cecsossassccas eacvsasssce U
SECTION IV - REASONS FOR REISSUE <.cces... 8
RELEASE OF CIRCUIT - A OR G OPTION ... 4
RELEASE OF CIRCUIT = F OPTION .+eesse.. 4 SECTION I - GENERAL_DESCRIPTION
B, STUCK COIN weeeccacscacacanssnsansecass & 1, PURPOSE OF CIRCUIT
X WIRING ecececcecccans escessssesssssns U 1.01 This circuit is used to provide dial
service to coin stations. It is arranged to
Y WIRING cccees cfensesanies cvoseneeensa U automatically collect or return the coin
) deposited, as required, after each call.
9. CALLS TO SPECIAL SERVICE OPERATOR «ses 5 When Fig. B is used, it is arranged to delay
setting up the charge condition until 2 to S
10. CONTACT PROTECTION «cececcscsscnncnncs O seconds after the called party answers. It
Printed in U.S.A. Page 1



CD-31592-02 - ISSUE 10D

functions with circuits arranged to time the
call and collect the coin for each 5-minute
interval of conversation.

SECTION II - DETAILED DESCRIPTION
1. ORIGINATING A_CALL

1.01 The following descriptdion applies to
S wiring or to T wiring on calls not ori-
ginating on lines equipped with 1long 1line
circuits. When T wiring is used, leads E and
F are normally connected through normal post
springs of the line finder; or if+Fig. 4 |is
used, springs 2 and 3T LL, except on levels
on which long line circuits are used.

1.02 When a prepayment coin station is
connected to this circuit by a preceding
circuit, relay L operates over the subscriber
loop, in turn operating N and DD. N operated
operates NN, which closes the circuit to the
associated first selector operating relay P1,
provides a holding circuit for DD, and
changes from battery to the ring through the
noninductive winding of RT to battery through
the operating winding of RT. and the primary
winding of BT. It also removes ground from
relay L, secondary winding, which then holds
in series with the 6000-ohm winding of BT,

but BT does not operate at this time. Relay
DD operated connects ground to the sleeve
Jead to hold the 1line finder. When the C

inductor is connected across the tip and ring
leads by the operation of DD, 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 this circuit is
connected to a TOUCH-TONE converter or com-=

mon control originating register, the return
of dial tone is under control of these
circuits. The dial tone path is closed to

the calling subscriber through resistors B
and C when 2 option is used. Otherwise, it
is not closed until the coin is deposited, as
described in 2.01.

2. COIN DEPOSITED

2.01 When the coin is deposited by the
calling subscriber, RT operates, operating S,
which 1locks to battery through its front
contacts; operates H and HH; supplies dial
tone to the calling subscriber, if not
already supplied through 2 option; connects R
to the ring of the line; and removes battery
from RT, which releases, and from the 29-ohm
winding of relay L, which is held operated by
the 800-ohm winding for a time. R operated
operates D and closes a path for holding the
A relay of the first selector when NN
releases. D operated holds DD operated. H
operated takes over the control .of HH from S.
HH operated releases N and NN, separates the
sleeves of the line finder and first selec-
tor, supplements the ground on the sleeve
from DD to the line finder, and with F option
connects coin return battery to relay C. N
released short-circuits L, releasing it. N

and NN are slow in
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.

releasing in order to

2.02 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
operation is as follows: BT operated locks
to the sleeve, through its tertiary winding,
and resistor J (the function of which is to
prevent BT from overheating on its tertiary
winding) and opens the circuit to S, prevent-
ing its operation and preventing dialing. It
is necessary for the calling subscriber to
hang up his receiver after the irregular
condition ceases before a further attempt can
be made on the call.

3.__PULSING

ROTARY DIALING

3.01 Relay R functions to repeat pulses
from the subscriber'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 causes DD to remain normal during the
pulsing of each digit to aid the pulsing
condition.

"TOUCH-TONE" CALLING

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 DELAYED OR OVERTIME CHARGING - FIG. A

4.01 If the call is one on which a charge
should be made, the line current is reversed
when the called party answers, operating P
and releasing P1 which was previously
operated. With P1 released and P operated, J
and C operate and lock. The J relay operated
operates K, reverses the tip and ring leads

from the first selector, and short-circuits
P, which releases. The reversal of the tip
and ring leads causes P1 to operate. K

operates K1 through the front contact of P1.
K1 operated locks and removes the short
circuit from P. If, due to an irregular
operation at the called station, kattery and
ground ajain reverse hefore K1 operates, P1
will release, but K1 will operate through the
back contact of P.

4.02 Relay C operated locks and operates
A and also sets the circuit so as to collect
the coin when the calling subscriber discon-
nects. Relay A operated disconnects the tip
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and ring of the calling 1line from the T
inductor and R relay, releasing R, and con-
nects the tip and ring through P and P1 to
the first selector. R released releases D
and, in turn, DD. DD released performs no
useful function at this time. The reversal
of the 1line by the operation of J is neces-
sary to keep the tip side of the line, which
is grounded at the station as long as a coin
is in the box, always connected through relay
P to the ground side of the connection.

WITH DELAYED CHARGING AND NO OVERTIME - FIG.
B

4.03 With Fig. B the operation is as
described in 4.01 and 4.02, except that the
operation of C, instead of connecting posi-
tive coin battery to relay I, connects that
relay to the 2B spring of T1, and the relays
of Fig. B function as follows.

4.04 When the called subscriber answers,
P2 operates, in turn closing the circuit of T
to lead PKU or A. This lead is grounded for
172 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 (when J option is wused, to
start the interrupter or to keep it operat-
ing) . When H option is used, T operates to
close contacts 5/6T and 3/u4B only, operating
fully when lead A is opened. T locks to P2
through T1. 2-1/2 seconds after ground is
removed from lead A, this 1lead is again
grounded; or 2 seconds after lead PKU is
opened, ground 1is connected to lead INT.
Either of these through a make contact of T
operates T1.

4.05 T1 operated 1locks to off-normal
ground, releases T, and connects positive
instead of negative coin battery to relay 1I.
If P2 releases before T operates, T1 is
released and the above sequence of operation
will be repeated when P2 again operates.
Fig. B thus insures against false charging
when busy flashes or other transient condi-
tions operate P2. !

OVERTIME CHARGING WITH NO DELAY CHARGING -
FIG. E

4.06 With Fig. E the operation is as
described in 4.01 and 4.02, except that the
operation of relay C grounds the C and B
leads for the purpose of starting the asso-
¢iated timer. Relay C locks under control of
the timing circuit F lead, operates relay A,
and also sets the circuit so as to collect
the coin when the calling subscriber discon-
nects. The start relay in the timing circuit
locks to lead B. During the interval from
the time that the coin is collected by the
associated coin collect and monitor circuit
after 4-1/2 minutes of conversation until the
5-minute period is reached, battery is
removed from the F lead, allowing relay C to

release, so that if Ehe subscriber discon-
nects during this interval, any coin depo-
sited will be returned by this circuit.
Relay A operated disconnects the tip and ring
of the calling line from the T inductor and R
relay, thus releasing R, and connects the tip
and ring through P and P1 relays to the first
selector. Relay R released releases D and
DD.

OVERTIME CHARGING WITH DELAYED CHARGING -
FIG. F

4.07 With Fig. F the operation is the
same as described in 4.03 through 4.05
except that the operation of relay C, insteaé
of connecting positive coin battery to relay
I, connects that relay to the 2B spring of
relay T1, and the relays in Fig. F function
as follows.

4.08 When the called subscriber answers,
P2 relay operates, in turn closing the cir-
cuit of . T to 1lead PKU or A. This lead is
grounded for 1/2 second once every 3 seconds,
(except that when the interrupter circuit is
not in wuse, 1lead PKU is grounded). When T
operates, it grounds lead ST (when ZE option
is used, to start the interrupter or keep it
operating) . When 2D option is used, relay T
operates to close contacts 5/6T and 3/4B
only, operating fully when lead A is opened.
Relay T 1locks to P2 through relay T. 2-1/2

seconds after ground is removed from lead A,"

the A 1lead 1is again grounded; or 2 seconds
after lead PKU is opened, ground is connected
to lead INT. Either of these leads through a
make contact of T operates T1.

4.09 Relay T1 operated 1locks to off-
normal ground, releases T, and connects posi-
tive instead of negative coin Lattery to
relay I. If P2 releases before T operates,
T1 is released and the above sequence of
operation.will be repeated when P2 again
operates. Fig. F thus insures against false
charging when busy flashes or other transient
conditions operate P2. During the interval
from the time that the coin is collected by
the associated coin collect and monitor cir-
cuit, after 4-1/2 minutes of conversation
until the 5-minute period is reached, kattery
is removed from the T1 relay, allowing it to
release so that, if the subscriber discon-
nects during this interval, any coin depo-
sited will be returned by this circuit.

5. _CALL_NOT CHARGED

5.01 If the line current is not reversed,
P, K, and K1 will 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 capacitors placed in the tip and ring
leads provide the talking circuit, and relay
R and inductor T provide the talking battery
and ground supply.

Page 3
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6. DISCONNECT

CALL CHARGED - C RELAY OPERATED

6.01 When the calling subscriber discon-
nects, the line finder is still held operated
by gqround at the contacts of HH. S and A
release when ground is removed from the
selector sleeve and cause X to operate under
control of a ground interruption on lead D,
lighting the green alarm lamp A. Ground is
intermittently and alternately connected to
leads P and I for an interval of 1/2-second
duration each. This feature is used to cause
the coin control battery of this circuit, 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. Y operated
locks under control of HH and connects bat-
tery to the winding of B, which operates when
ground is received on the I lead. If the
called subscriber should hang up before the
calling subscriber, +the 1line current is
reversed when the called station disconnects,

operating P and releasing P1. P operated
with P1 released short-circuits the winding
of J, causing it to release. J released
releases K and short-circuits P. P1 operated
and K released releases K1. J released
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. B
or F, T releases when HH releases (see 7.02).

NONCHARGE CALL - C RELAY NORMAL

6.02 When the «calling station discon-
nects, R releases, releasing D and DD, and
opens the 1loop to the succeding 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 J, K, and Kl will not have been
operated.

7. COIN_CONTROL

7.01 The operation of B connects positive
or negative coin Dbattery to the line to
dispose of the coin. If the coin 1is to be
collected, positive battery is connected to
the winding of I through the front contact of
c, and with Fig. B or Fig. F, through front
contact of T1. The operation of a relay in
the timing circuit, after extending the talk-
ing circuit through the +trunk finder and
associated coin collect circuit, grounds the
G lead through contacts U4/5B of relay T1,
holds relay S operated, and grounds the
sleeve to prevent the connection from releas-
ing until the coin collect circuit has
collected the coin. If the coin 1is to be
returned, the negative battery is connected
to the line through the front contact of B or
HH, and back contact of relay T1, and front
contact of C, with Fig. B or F, through the
winding of I. I now operates in series with
the coin magnet and remains operated during
the time that the battery is connected to the

line. Battery through the coin magnet should
cause disposal of the coin, but the magnet
will hold ground on the tip of the line as
long as it is operated. 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,
connecting 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 potential.

RELEASE OF CIRCUIT - A OR G OPTION

7.02 wWith 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, (c) connects Lattery to RB1 of RT,
(d) opens leads CT and cT1, and (e) removes
battery from lead A. The release of B
connects the incoming tip and ring to relay
L, thus restoring the circuit to normal.

RELEASE OF CIRCUIT - F OPTION

7.03 The circuit functions as described
in 7.02, except that when HH releases, B
remains locked to lead I, and HH removes the
coin return battery from 5B(C) with Fig. A,
B, or E furnished, or 3(C) with Fig. F.
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 release before
the incoming tip and ring are connected to
relay L.

8.__STUCK_COIN

X WIRING

8.01 If for any reason the coin 1is not
properly disposed of, B continues to function
under control of the I lead ground. After an
interval of time, the associated alarm cir-
cuit will indicate a trouble condition by
audible and visual alarms.

Y WIRING

8.02 Y wiring provides a connection to
battery on the IB lead in the associated Coin
Trunk Timed Release Circuit. When this cir-
cuit is wused, the 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 IR 1lead and the circuit
functions as though the coin had been dis-
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posed of, restoring to normal as described in
7.01 through 7.03.

9. CALLS TO_SPECIAL SERVICE OPERATOR

9.01 On calls to a special service opera-
tor, the selector level trunk is so arranged
that battery and ground are reversed immedi-
ately when the operator answers. This causes
the circuit to function as described in 4.01
through 4.09. If 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 line from
the trunk, P operates and P1 remains
operated. Neither relay performs a useful
function at this time.

9.02 On a rering 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. H
released releases K and short-circuits P.
The earth potential which may have held P
will not operate if the short-circuit is
removed. The release of J also reverses the
tip and ring, operating P1, which shunts down
K1.

10. _CONTACT PROTECTION

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

11. OPERATION WHEN T WIRING OK_WITH_A_LINE
FINDER

11.01 The T wiring is used only when the
lines on certain levels 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 kank 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 by
grounding the sleeve at the associated first
selectors) are opened, and lead F is con-
nected to lead A. When a call is originated,
the 1long 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 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
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operate (relay A operating over the A and F
leads, in turn operating S which locks to the
sleeve). The operation of A closes the tip
and ring through from the long line circuit
to the first selector, operates P1, and
allows L, N, NN, and DD to release. The
operation of S operates H and HH. H 1locks
under control of B. The test for 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, P1 releases, and the circuit func-
tions as described in 4.01.. However, the
only useful function in the operation of P
and release of P1 is to operate C from a
ground on HH and set the circuit in a
position to collect the coin when the sub-
scriber disconnects. When the calling sub-
scriber disconnects, the circuit functions as
described in 6.01 and 6.02. If the call is
answered, C is 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.
On calls to the special service operator, 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 1long 1line circuit
prevents the coin ground from grounding the
tip conductor in this circuit.

12, _OPERATION WHEN_FIG. 4 AND T _WIRING ARE

12.01 Fig. 4 and T wiring are used when
this circuit is assocaited with a subscriber
rotary 1line circuit, which, in turn, is
associated with a 1long line circuit. When
this circuit is seized by the subscriber
rotary line circuit, ground is advanced on
lead A which operates LL of Fig. 4. Leads E
and F (which are connected together through 2
and 3 break of LL are opened and lead F is
connected to lead A or D. 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 sub-
scriber rotary line circuit 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 operates
over the A and F leads, in turn operating S
which locks to the sleeve. The operation of
A closes the tip and ring through from the
long line circuit to the first selector,
operates P1; and releases L, the slow release
N, NN, and DD. The operation of S operates H
and HH. H locks under control of B, HH
separates the S lead between the subscriber

Page 5
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rotary line circuit and first selector, and
grounds the S lead to the subscriber rotary
line circuit. The test for presence of the
coin at the substation is made in the 1long
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 1long line circuit so that R is not
used. When the call is answered, P operates,
P1 releases, and the circuit functions as
described in 4.01. However, the only useful
function in the operation of P and release of
P1 is to operate C from a ground on HH and
set the circuit in a position to collect the
coin when the subscriber disconnects. When
the calling subscriber disconnects, the cir-

cuit functions as described 6.01 and 6.02,
except instead of a line finder circuit, a
subscriber rotary line circuit is used. When

the 1line circuit disconnects, ground is
removed from lead A, thereby releasing LL and
reconnecting leads E and F together.

12.02 1If the call is answered, C is
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 line. On calls to the
special service operator, P operates and P1
releases, which operates C and sets the
circuit in a position to collect the coin
when the subscriber disconnects. The opera-
tion of J, KX, and K1 serves no useful
function on this type of call because the
transformer in the long line circuit prevents

the coin ground from grounding the tip con-
ductor in this circuit.
13. TEST JACKS
T JACK

13.01 Insertion of a plug in jack T
grounds the S lead toward the line finder,
making that circuit busy.
TT JACK

13.02 Pulse repeating tests of relay R

are made by connecting the pulsing test set
to jacks T and TT. TT cuts off the asso-
ciated selector and provides locking ground
for relay S. Momentary operation of key SC
in all but the earliest pulse repeating test
sets operates RT and, in turn, S. Where the
pulse repeating test set is not so arranged,
RT must be momentarily operated manually.

OT JACK

13.03 The OT Jjack is provided for the
purpose of controlling the operation of the
coin collect and monitor circuit when testing
without waiting for the timer to time out the
4-1/2 minute and 5-minute intervals. The OT
jack may also be used to check the accuracy
of the timer.

14. _CLASS_OF SERVICE TONE - LINE NO. _METHOD
OF COIN CONTROL - FIG. _2
14.01 Where the 1line number method of

coin control is used, a class of service tone
is required. This is provided by Fig. 2.

15, __CUTOFF_KEYS_FOR A, I, AND P_LEADS -
FiG. 3

15.01 If .the A lead becomes accidentally
grounded, no alarm will be sounded, and the
interrupter circuit will not start. If the P
lead is grounded, the first coin pulse may be
short, resulting in a stuck coin condition at
the coin box. If the P lead is grounded, the
coin trunk will not release at the end of the
call.

15.02 To aid in locating such troubles,
the A, I, and P leads are carried through the
key of Fig. 3, which will isolate the trunks
in groups of 10. To guard against leaving
the key inadvertently operated, a guard lamp
is associated with the key.

16. _USE_IN OFFICES_EQUIPPED WITH "CAMAY
TRUNKS_-_FIG,_ _2_(ZH OPTION) - -

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

17.__CLASS_OF_SERVICE TONE_35-E97 _ONLY (ZN
OPTION)

17.01 The CL inductor and CL capacitor
are arranged to permit a number checking tone
which may be connected to the sleeve of the
subscriber 1line to be transmitted to the
operator to indicate the class of service.

18. _LINE_IDENTIFICATION

18.01 cCapacitor CL allows an identifying
tone or pulse to pass over the sleeve lead
from the selector circuit to the line 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 line 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 A also
maintains a low resistance holding ground on
the line finder sleeve and is used to provide
a high impedance to identifying pulses over
the sleeve lead in offices with ANI-TYPE C.

19. _LINE_GROUP_EQUIPPED WITH AUXILIARY COIN
TRUNKS_(ZW_QOPTION)

LINE FINDER AND LINE SWITCH OFFICE

19.01 oOption ZW is used when this circuit
is preceded by an auxiliary coin trunk. When
this circuit is seized, ground is placed on
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the A 1lead from the auxiliary coin trunk to
operate the A relay. The A relay operated
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,
supplies 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
operation of 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 used. Wwhen the call is answered,
relay P operates and the circuit functions as
described in 4. and 5. of this section,
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 is reversed. By disabling
the J relay, this reversal passes positive
battery on the ring and ground on the tip
from the recording completing trunk back to
the coin station to disable the TOUCH-TONE
dial.

19.02 Upon disconnect of the call, the
circuit will function as described under 6.,
with one exception. If the call was directed
to an announcement in the auxiliary coin
trunk, the subscriber 1loop 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 HH relay
operated will maintain a supervisory ground
on this circuit and on the S lead towards the
line finder until the calling subscriber
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

1.01 Maximum external circuit loop resis-
tance for subscriber pulsing and supervision
- See Range Chart.

1.02 Earth Potential Limits

Relay (P)
Neg Limit Maximum 10V
Min Max.
Conduc Pos
Lp EP
Positive 0 Ohms 9.5 V
Limits 105 Ohms 10 v
220 Ohms 10.5 Vv
320 Ohms 11 v
425 Ohms 1.5 Vv
530 Ohms 12 v

1.03 Minimum__Insulation Resistance: 20,
000 ohms.

2, __FUNCTIONAL DESIGNATIONS

None. .

A R

3.01 To provide for connecting a rprepay-
ment coin station to a first selector or
selector repeater.

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 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 stations on which a charge
is to be made.

3.07 To automatically collect the coin on
completed calls to the special service opera-
tor unless the operator otherwise disposes of
the coin before disconnecting.

3.08 To cut out the coin test and pulse
repeating equipment when preceded by a 1long
line circuit.

3.09 With Fig. B, to defer setting up
the charge condition until 2 to 5 seconds
after answer by the called party.

3.10 To indicate a trunk which has failed
to dispose of a coin.

3.11 To start the associate timer when

the called party answers on local charge
calls.

Page 7
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3.12 To extend the talking circuit to the
associated coin collect and monitor circuit.

3.13 To provide direct ground to the A
lead in Fig. 2 in offices equipped with CAMA
trunk.

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
and the coin stations are arranged for
tone-first operation.

coin trunk precedes this circuit
dial-

——

3.16 To elimininate 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 When this circuit is listed on a

keysheet, the connecting information thereon
shall be followed as indicated in Table A.

SECTION IV_-_REASONS_FOR_REISSUE

Cc. cChanged_and_Added_Functions

c.1 This circuit is changed to function
with an auxiliary coin trunk which is
required when coin stations are arranged for

dial-tone-first operation.

D. Description_of_Changes

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

TABLE A
r v ) | Al ki ;|
| | | | | |
| Circuit | No. 1 or 350A] 360A | No. 355A | 35E97 |
- — + + t ————— t . 4
| | | | | |
| (@) Line Finder Circuit | SD-31530-01% | SD-31530-01 | SD-32000-01%| SD-32000-01
| | | | | |
| (b) Selector Circuit | SD-30200-01% | SD-30200-02%| SD-31735-01%| SD-30910-01%*|
| | | | | |
| (€) Interrupter and Alarm Circuit| | | | |
| for Prepay Coin Trunks | SD-30852-01%* | SD-31975-01 | SD-31975-01 | SD-31975-01
| | | | | |
| (d) Coin Trunk Timred Release | | | | |
| Circuit | spD-31861-01 | SD-31861-01 | sD-31861-01 | SD-31861-01
| | | | | |
| (¢) Subline Circuit Equipped With| | | | |
| Rotary Line Switch | SD-31259-01 | SD-31259-01 | SD-31259-01 | |
| | | | | |
| (f) Miscellaneous Alarm Circuit | | | | |
| for Prepayment Coin Box | | | | |
| Trunks | | SD-31978-01 | SD-31978-01 | SD-31978-01
| | | | | |
| () Selector Repeater | SD-31914-01% | | SD=-31914-01%| |
| | | | | |
| (h)y Pulsing Test Set | SD-90469-02 | SD-90469-02 | sp-31858-01 | SD-31858-01
| | | | | |
| (1) Timing Circuit for Coin | sD-31893-01 | | SD-31893-01 | |
| Trunks | or sSpecial | | or Special | |
| | sD-32115-01 | | SD-32115-01 | |
| | | | | |
| (§) Interrupter and Alarm Circuit| | | | |
| To Provide a Delay Interval | | | | |
| for Use With 804C Ringing | | | | |
| Power Plant | sD-32180-01 | | SD-32180-01 | |
F A I ' I} ‘e
| |
| (k) Converter Trunk - TOUCH-TONE Calling - SD-32326-01. |
| |
| (1) Register Trunk and Link - SD-34535-01 (trunk position). |
| |
—_}(m) Auxiliary Coin Trunk - SD-32538-01. |
J

* Typical circuit
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D.2 Option ZV is added to reflect the
fact that in dial-tone-first operation the
ring side of the 1line 1is open when coin
potentials are applied to the tip side.

D.3 The BC 1lead (option ZW) is added to
place the alarm relays for this circuit under
control of the auxiliary coin trunk during
the coin return function.

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

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

D.6 The S1 1lead (option ZW) is added to
permit the auxiliary coin trunk to monitor
the S lead toward the first selector on a
noncharge-type call.

D.7 Contacts 2T and 3T of the BT
are strapped together (ZW option)

relay
to assure

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5823-CRH-MR
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continuity to the S relay winding when asso-
ciated with an auxiliary coin trunk.

D.8 Option 2ZW designates that the A lead
is cross-connected to the auxiliary coin
trunk instead of the line finder or Fig. U
when an auxiliary coin trunk precedes this
circuit.

D.9 The caption under Fig. 2 previously
read, "Class of Service Tone Control for Line
No. Method of Coin Control or for Use in
Restricting Coin Lines From CAMA Trunks."

D.10 Reference to ZV and ZW is
added to Note 102.

options

D.11 Circuit Note 111 is added with
reference to the use of options ZV and ZW.

D.12 Figqg. 56 and 58 are rated Mfr Disc.

on this issue.
D.13 Fig. 59, 60, and 61 are added on

this issue to reflect cross-connect informa-
tion to the auxiliary coin trunk.

Page 9
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' SD-31592-02 Issue 29D
cD 9D APP. 8D
DRAWING NOTICE RATING AT&TCo. Std.
SYSTEM Step-By-Step
DATE December 8, 1969
DWG DIST CODE D99
TITLE
‘ Step-By-Step Systems - No.l, 350A, 355A, 360A Or 35E97 - Coin Trunk Circuit -
For Use Preceding A First Selector - Serving Prepayment Coin Lines - Arranged

For Delayed Charging

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 pro-
vides 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 28D which
is in agreemeht with WECO's drawings
6.21 Option "ZT" is removed and former wiring designated "ZS" option is re- N\
stored 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
diode from the S lead.

6.22 This change is made on a D no-basis per agreement with WECo.
6.23 Changes shown on issue 28D are canceled 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 not affected.

6.6 Equipment Design Requirements are not affected.
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AMERICAN TELEPHONE AND TELEGRAPH COMPANY UCC/ y@.
1985 BROADWAY, NEw YORK, N.Y. 10007
SD-31592-02 ISSUE 28D
cb 9D APP. 7D
DRAWING NOTICE RATING AT&TCo. Stg.

SYSTEM S'bep-By-Step
DATE May 2, 1968

DWG DIST CODE 1D99
TITLE

DESCRIPTION

6.1 A change is made which allows the circuit to function with Calling
Line Identification equipment .

6.11 The change 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 CLI Sscamning equipment. The sleeve
decoupling provides for the use of ANI tones prior to calling party
disconnect.

6.13 This change 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.

6.3 D change. Requires WECo notification to Telco.

6.4 Equipment informatior is affected and will be covered by drawing
J33015B to be Prepared by WECo,

6.5 Equipment, Design Requirements are not affected.
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SD-31592-02 ISSUE 27D
cD 9D APP. 6D
DRAWING NOTICE RATING AT&TCo Standard

SYSTEM Step-by-Step
DATE December 17, 1965

‘ TITLE

Step-by-Step Systems - No. 1, 350A, 355A, 360A Or 35E97 - COIN TRUNK CIRCUIT - For
Use Preceding A First Selector - Serving Prepayment Coin Lines - Arranged For
Delayed Charging

DESCRIPTION

. 6,1 Provision is made for the class of service tone features of this circuit
to be used with other methods of coin control, such as the inband method.

6,11 This is accomplished by removing specific reference to the line number method
of coin control in Note 102 for class of service functions, No change in
wiring or apparatus is required,

6.2 Overtime charging is rated Mfr. Disc, due to lack of demand.

6.3 The Current Drain Data for this circuit is not affected by changes on this
issue, '

6.4 D change, Does ndt require WECo notification to Tel Co,

6.5 Equipmexit information is affected and will be covered by drawing J33015B to
be prepared by WECo, ’

6.6 Equipment Design Reqﬁirements will be covered in B,S.P, Section AA231,820
(J33015) Iss. 6 Appx. 8.

No engineering letter will be issued.
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DRAWING NOTICE

TITLE | ‘ s

RATING AT&TCo, Std, A&M Only For -
350A, 360A & 35E97

System Step-by-Step

Date November 17, 1964

Step-By-Step systems - No. 1, 350A, 355A 360A Or 35E97 - Coin Trunk Circuit -
For Use Preceding A First Selector - Serving Prepayment Coin Lines - Arranged

For Delayed Charging - And Overtime Charging

DESCRIPTION

6.1 On this reissue the drawing is rated A&M Only for SXS 350A offices in line
with the general program for rating 350A offices A&M Only.

6.2 This eirecuit is reissued to elarify note 102 in regard to the use of options

when connection is made to ANI type B or C,

6.3 The Current Drain Data for this circuit is not affected by changes on this

issue,

6.4 D change, Does not require WECo., notification to Tel Co.

6.5 Equipment information is not affected,

6.6 FEquipment Design Requirements are not affected.

No engineering letter will be issued.

|
{
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DRAWING NOTICE RATING  AT&TCo. Std.
SYSTEM  Step-By-Step
DATE February 11, 1964

TITLE
Step-By-Step Systems - No. 1, 3504, 355A, 360A or 35E97 - Coin Trunk Circuit -

For Use Preceding A First Selector - Serving Prepayment Coin Lines - Arrenged .
For Delayed Charging - And Overtime Charging

DESCRIPTION

6.1 This circuit is reissued to permit line identification in offices employing
ANI - Type B,

6.11 To accomplish this revision an existing option ZN is designated for use
where ANI - Type B is required. This option had previously been used
only where a class of service tone had been required in a 35E97 office.

6.2 This circuit is also reissued to permit line identification in offices
employing ANI Type C.

6.21 To accomplish this change 1-426F diode is added, and a CL2M,F capacitor,
presently shown as used only in 35E97 offices is required. Option ZQ is
assigned for use with ANI type C.

6.3 CRT test requirements are revised.

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

6.5 D change, Does not require WECo, notificetion to Tel. Co,
6.6 Equipment information is affected and will be covered by drawing LJ33015B.

6.7 Equipment Design Requirements will be covered in B,S.,P, Section AA231,820
(J33015) Iss. 6. Appx. 2.

No engineering letter will be issued.
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SD-31592-02 ISSUE 23D
. 9D APP. 2D
DRAWING NOTICE RATING AT&TCo. Std.
SYSTEM Step-By-Step
. DATE  August 23, 1963

TITLE
Step-By-Step Systems - No. 1, 350A, 355A, 360A Or 35E97 - Coin Trunk Circuit -

For Use Preceding A First Selec'bor - Serving Prepayment Coin Lines - Arranged
For Delayed Charging - And Overtime Chargmg

. DESCRIPTION

6.1 This circuit is arranged to provide operation with Non-Common Control
Touch-Tone Calling Equipment & Step-By-Step Common Control Equipment.

6.11 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 on this
issue,

6.3 D change. Requires WECo, notification to Tel. Co.
6.4 Equipment information is not affected.
6.5 Equipment Design Requirements are not affected.

No engineering letter will be issued.
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SD-31592-02  ISSUE  24B

cD . 9D APP. 3B

DRAWING NOTICE RATING  AT&TCo. Std.
' . -~ 'SYSTEM  Step-By-Step
DATE August 23, 1963

TITLE

Step-By-Step Systems - No. 1, 350A, 355A, 360A Or 35E97 - Coin Trunk Circuit -
For Use Preceding A First Selector - Serv1ng Prepayment Coin Llnes - Arranged
For Delayed Charging = And Overtime Charging

DESCRIPTION

6.1 To improve the reliability of the pulsing circuit a new circuit requirement
note is added for relay D.

6.2 This note calls for a pulsing test at Loop "O" 6PPS to be made. If the D
relay tends to follow the pulses it should be stiffened within its test
requirement. :

6.3 The Current Drain Date for this circuit is not affected by changes on this
issue.

6.4 B change. Requires WECo. notification to Tel Co.
6.5 Equipment information is not affected.
6.6 .Equipment Design Requirements are not affected.

No engineering letter will be issued.
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SD-31592-02 ISSUE 22D
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DRAWING NOTICE RATING AT&TCo Standard
SYSTEM SXS

MT:A Mar, 15’ 1963

TITLE

Step-by-Step Systems - No.l, 350A, 3554, 360A Or 35E97 - Coin Trunk Circuit -
For Use Preceding A First Selector ~ Serving Prepayment Coin Lines - Arranged
For Delayed Charging - And Overtime Charging

DESCRIPTION » e

6.1 Reissued sheets 1, 2, 3
Total reissued sheets 3

6.2 The Mfr. Dise. 111A-60chm resistor (Z0 option) is superseded by the
227C -59 ohm resistor (ZP option)

6.3 Circuit Note 103 and the Options Used Table are revised to reflect this
change.

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

6.5 D change. Does not require WECo notification to Tel. Co.
6.6 Equipment information is affected and will be covered by drawing J33015B-().
6.7 Equipment Design Requirements are not affected,

No engineering letter will be issued.
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PRINTED IN US.A,

SD=31592-021-023 ISSUE 21D
CD 9D APP,
DRAWING NOTICE RATING AT&TCo Std.

DATE  October 13, 1961

TITLE

Step-By-Step Systems - No. 1, 3504, 355A, 360A Or 35E97 = Coin Trunk Circult -
For Use Preceding A First Selector - Serving Prepayment Coin Lines - Arranged
For Delayed Charging = And Overtime Charging

DESCRIPTION

6.1 To permit the operation of this cireuit with a Subscribers Rotary Line
Circuit equipped with a Dial Long Line Circuit, Figure 4 was added.

642 Tigure 4, consisting of one U type relay controls the A or D, E and F
leads of this circuit, This figure in effect replaces the action, the
line finder normal post springs had on these leads.

6.3 The Current Drain Data for this circuit is not affected by changes on
this issue,

6.4 Equipment information is affected and will be covered by drawing J=-33015B=1.

6.5 Equipment Design Requirements are covered in BSP Section AA231.820
(J-33015) Iss. 5 Appx. 3.

No engineering letter will be issued.
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PRINTED IN.U.S.A,

SD-31592-021-023 ISSUE 20B

cD 8D - APP. 1B
DRAWING NOTICE RATING AT&TCo Std.
- . ‘ SYSTEM Step-By-Step
by S : DATE February 21, 1961

TITLE L
Step—Bbetep Systems No. 1, 350A, 355A, 360A Or 35E97 - Coin Trunk Circuit -

For Use Preceding A First Selector - Serving Prepayment Coin Lines - Arranged
For Delayed Charging ~ And Overtime Charging )

DESCRIPTION

6.1 The "RLS"™ leads inthe cross connecting figﬁrés are rated "A&M Only."

6.2 The operate current flow values and the spring gauging requirements are
changed on the "S" relay to prevent the false operation of the BT relay
when used with the 233 coin station.

6.3 The following information previously covered in Bell System Practices
is made, on-this issue, a part of the SD and CD information:
[Cross—connection Procedures].

6.4 kThe Current ‘Drain Data for this circuit is not affected by changes
-.on this 1s§ue.

6.5 E¥uipment %nformation is not affected.
6.6 Equipment Design Requirements are not affected.
“ ;

No‘enéineering letter will be issued.
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DRAWING NOTICE

TITLE

SD—31592—021—023 ISSUE 154
cb 8D APP.

RATING AT&TCo Standard

SYSTEM Step-By-Step

DATE January 28, 1959

Step-By-Step Systems - No. 1, 350A, 3554, 360A Or 35E97 -
Coin Trunk Circuit - For Use Preceding A First Selector -
Serving Prepayment Coin Lines - Arranged for Delayed Charging =-

And Overtime Charging
DESCRIPTION

6.1 Reason for reissued is to provide class of serwvice tone transmission

tothe operator in 35-E-97 offices.

6,2 Current Drains are not affected.

6.3 Equipment information will be covered by J=33015B,

6.4 Equipment Design Requirements will be available in Section
AA231,820 (J33015) Iss. 5, of the Bell System Practices about June, 1959.

No engineering letter will be issued,
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DRAWING NOTICE

: JAN 131959
R

SD-31592-021-023 ISSUE  18B
cb 7B APP.

RATING AT&TCo Std.

SYSTEM Step-By-Step

DATE October 22, 1958

. ) TITLE
: Step-By-Step Systems - No. 1, 3504, 355A, 360A Or 35E97 - Coin Trunk
. Circuit -~ For Use Preceding A First Selector = Serving Prepayment Coin

DESCRIPTION

Lines ~ Arranged For Delayed Charging -~ And Overtime Charging

6.1 Reissued to provide a direct ground on the "A" lead when this trunk
is used in offices equipped with CAMA trunks, thereby controlling

restricted service over the fourth lead.
6.2 Current Drains are not affected,
6.3 Equipment information is not affected.
6.4 Equipment Design Requirements are not affected.

An engineering letter will be issued.
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SD=-31592-021-023 ISSUE17-D

cb 6-D APP. 1D
DRAWING NOTICE RATING AT&TCo Std.

SYSTEM Step-By-Step - Ckt.

DATE Dec. 28, 195

TITLE
Step-By-Step Systems - No. 1, 350A, 355A, 360A, Or 35-E-97 - Coin Trunk Circuit -

For Use Preceding A First Selector - Serving Prepayment Coin Lines - Arranged
For Delayed Charging - And Overtime Charging.

DESCRIPTION

Provision is made for the use of this circuit in 360A and 35-E-97 offices,
arranged for the line number method of coin control. o

Current drain not affected.
Equipment information is covered on J33015B, Iss. 8.
Engineering Requirements are covered in BSP AA231.820 (J33015), Iss. L.

An engineering letter will be issued.
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: SD=31592-021-023 ISSUE 16+D
cD 6=D L L ARP
DRAWING NOTICE @ - RATING AT&TCo Std.
SYSTEM Step~by-Step = Ckte
DATE March 31, 195k

TITLE

Step-by-Step Systems - No. 1, 350A or 3554 = Coin Trunk Circuit = For Use
Preceding a First Selector - Serving Prepayment Coin Lines = With or Without
Delayed Charge - Arranged For Overtime Charging

. DESCRIPTION \ |
1.1 A non-operate requirement is added for the Y relay to prevent its operation
on the charging current of the contact protecting condenser in the agsociated
interrupter and Alarm Circuit SD-30852-01, Such false operation may result
in a short pulse of a coin control current, and a stuck coin at the statione.

1.2 Fig. 2 is added for use with the line number method of coil control to
provide a direct or 3000 ohm ground, which indicates to the Aux. Trunk -
SD-32025-01, that a coin station is calling. Heretofore there has been no
uni form method of supplying this ground.

1.3 Fige. 3 provides for sectionalizing the A, I, and P leads as an aid in
restoring service and locating a ground when any of these becomes accidentally
grounded. ‘

Bquipment Information is covered on J33015.

Bngineering Requirements will be covered in B.S.P. AA231.820 (J33015), on the
next reissue to add supple lists 8 & 9 under J33015B for Ckt. Figs. 2 &3
respectively.

No engineering letter will be {ssuede
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SD-31592-021-023 ISSUE 15-D
co - S=D : APP.
DRAWING NOTICE RATING AT&TCo Std
b SYSTEM Step-By-Step = Ckt.
DATE August 27, 1953

TITLE

Step-By-Step Systems - No. 1, 350A Or 355A - Coin Trunk Circuit - For Use :
Preceding A First Selector - Serving Prepayment Coin Liness - With Or Without
Delayed Charge - Arranged For Over time Charging

DESCRIPTION

1.1 The use ot'mlap ES89, E626, BS00 and 149CG is rated "Mfr. Disc.® for this
circuit. This is in''furtherance of a general program of rerating obaoleacent
apparatus to carry realistic ratings.

1.2 A feature for overtime charging is added on an optional basis., Figurc E
covers the feature for no delay charging and figure F for delayed charging.

[
Current drain is not affected.
Equipment information is covered on ED-31043-01, Issue 2-D. .
Engineering Requirements are covered in BSP AA231.820 (J33015) Issue 3, App. g.

No engineering letter will be issued.



CIRCUIT DESCRIPTION

STEP BY STEP SYSTEMS
NO. 1, 350A, 355A, 360A OR 35E97
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED FOR DELAYED CHARGING

CHANGES

A. Changed and Added Functions

A.1 The feature that provides for operation with calling

line identification (CLI) equipment is removed from the
circuilt in accordance with a change in design of the CLI
system. The circult 1s restored without record to its con-
dition prior to Issue 28D per agreement with WECo.

B. Changes 1in Apparatus

B.1 Removed
Diode B, U26F, Option ZT

D. Description of Changes

D.1 Option 2T is removed and former wiring designated 2S 1s

restored as fixed wiring. This involves elimination of
the T-, R-, and S-lead multiple to the CLI Scanner Access
Circuilt and removal of the B dlode in the S lead to the first
selector,

D.2 Circuilt Note 109 1s removed and reference to options ZS

and ZT 1s removed from the Record Note 103 and the
Options Used table.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5823-JLB-MR

Printed in U.S.A.

CD-31592-02
ISSUE 9D
APPENDIX 8D
DWG ISSUE 29D
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(S). Where the pulse repeating test set is
not so arranged, (RT) must be momentarily
operated manually. )

17,3 (OT) Jack

The (OT) Jjack is provided for the pur-
pose of controlling the operation of the
coin collect and monitor circuit when test-
ing without waiting for the timer to time-
out the 4-1/2 minute and 5 minute intervals.
The..(OT) jack may also be used to check the
accuracy of the timer.

18. CLASS OF SERVICE TONE-LINE NO. METHOD
OF COIN CONTROL - FIG. 2 :

Where the line number method of coin

control 1s used, a class of service tone is
required. This is provided by Fig. 2.

19. CUT-OFF KEYS FOR A, I AND P LEADS FIG, 3
' If the A lead becomes accldentally
grounded, no alarm will be sounded, and the

interrupter circult will not start. If the
P lead 1s grounded, the first coin pulse may

»

BELL TELEPHONE LABORATORIES; INCORPORATED

DEPT. 2363-WF-FBB-EP

be short, resulting in a stuck coin con-
dition at the coin box., If the P lead is
grounded, the coin trunk will not release
at the end of the call,- ' ¢

To aid in locating such troubles, the
A, I, and P leads are carried thru the key
of Fig. 3, which will isolate the trunks in
groups of 10. To guard against leaving the
key inadvertently operated, a guard lamp is
assoclated with the key.

20. USE IN OFFICES EQUIPPED WITH CAMA
TRUNKS - FIG, 2 ("ZH"OPTION)

Direct ground 1s required on "A" lead
to restrict coin lines from CAMA trunks.

21, CLASS OF SERVICE TONE 35-E97 ONLY
(zN OPTION) .

The (CL) retard coil and (CL) capaci-
tor are arranged to permit a number check-
ing tone which may be connected to the
sleeve of the subscriber's line to be trans-
mitted to the operator to indicate the class
of service.

Page 7
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returned, the negative battery is connected
to the line through the front contact of (B)
or (HH) and the back contact of relay (T1)
and front contact of (c% with Fig. B or F,
through the winding of (I). (I) now oper-
ates in series with the coin magnet and re-
mains operated during the time that the
battery i1s connected to the line. Battery
through the coin magnet should cause dis-
posal of the coin, but the magnet will hold
ground on the tip of the line as long as it
is operated. The operation of (I) connects
battery to hold (H) operated since the oper-
ating circuit for this relay i1s opened when
(B) operates. When the "I" lead ground is
removed (B) releases, removing the coin col-
lect or return current, releasing (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 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 coiln potential.
11.2 Release of Circuit - "A" or "G" Option
With (B) operated and (1) normal (H)
releases, releasing (HH) which (a) removes
round from the line finder sleeve, (b) re-
geases (B), (Y), and also (C), (K), (K1) and
T1) if operated, (C) connects battery to
"RB1" of (RT), (d) opens leads "CT" and
"cT1", and (e’ removes battery from lead
"A". The release of (B) connects the in-
coming tip and ring to relay (L) thus re-
storing the circuit to normal. :

11.3 Release of Circuit - "F" Option

The circuit functions as described in

the preceding paragraph except that when

$HH) releases (B) remains locked to lead

I", and (HH) removes the coln return bat-
tery from 5B(C) with Figs. A, B or E fur-
nished or 3(C) with Fig. F. Thus (B) remains
operated for approximately 1/2 second until
ground is removed from lead "I", This in-

sures sufficient time for the line finder cut

through relay to release before the incoming
tip and ring are connected to relay (L).

12. STUCK COIN
12,1 "X" Wiring

If for any reason the coin is not prop-
erly disposed of, (B) cogtinues to function
under control of the "I"Dlead ground. After
an interval of time the associated alarm . .
circuit will indicate a trouble condition
by audible and visual alarms.

12.2 "Y" Wiring

"Y" wirin vides a connection to
battery on the ('IB" lead in the associated

"Coin Trunk Timed Release Circuit". When
this circuit is used the continued attempts
of the Coin Trunk Circuit to dispose of the
coin are limited by the timing of the Re-
lease Circuit. At the end of the time period
battery 1s removed from the "IR" lead and
the circult functions as though the coin had
been disposed of, restoring to normal as
described in Paragraph 11. '

13. CALLS TO SPECIAL SERVICE OPERATOR

On calls to a special service oper-
-ator, the selector level trunk is so ar-
ranged that battery and ground are reversed
immediately when the operator answers. This
causes the clrcuit to function as deseribed’
in Paragraph 8. If coin collect current is
supplied to the line from the trunk, (P)
remains released and (Pl) releases. If coin
return current is applied to the line from
the trunk, (P) operates and (Pl) remains
operated., Neither relay performs a useful
function at this time.

On a rering by the special service'
operator, (P) may operate on ringing cur-
rent. If (P) remains operated due to earth
potential with (Pl) released it shunts down'

J). (J) releases releases (K) and short-
circuits (P). The earth potential which may
have held (P) will not operate if after the
short-cireult is removed. The release of

J) also reverses the tip and ring operating

P1) which shunts down (K1).

114, CONTACT PROTECTION

Resistances (D) and (F) at relay (DD)
are connected to the "A" and "B" condensers
during the application of coin battery to
fhe 1ine and in this connection are used to
protect the contacts which control the ap-
plicqtion of thhs battery to the coin magnet.
Condenser (D) and resistance (E) are used to

‘protect the pulsing contacts of relay (R).

15. OPERATION WHEN "T" WIRING OK WITH A
LINE FINDER

The "T" wiring is used only when the
lines on certain levels in the associated
line finder group are equipped with long'
line circuits. The line finders are then
equipped with normal post.springs that oper-
ate 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, leads "E" and
"F", (which are connected together when the
finder is normal for the purpose of making
the finder busy by grounding the sleeve at
the assoclated first selectors) are opened
and lead "F" is connected to lead "A". When
a call 1s originated the long line circuit
closes a brldge 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

Page 5
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of (DD) at this time is that it grounds the
. 8leeve s0 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 (relay (a)
operating over the "A" and "F" leads in turn
operating (S) which. locks to the sleeve),
The operation of (A) closes the tip and ring
through from the long line circuit to the
first selector, operates (Pl) and allows (L),
(N), (NN) and (DD), to release. The oper-
ation of (S) operates (H) and (HH). (H) locks
under control of (B), The test for presence
of the coin at the substation 1s made in the
long line ‘circuit and therefore (RT) and
(BT? do not enter into the circuilt operation
on thils call; similarly, the dial pulses are
repeated in the long line circult so that

R§ 18- not used. When the call 18 answered
P) operates, (Pl) releases, and circuit
functions are described in the first para-
graph of Section 8. However the only useful
function in the operation of (P) and release
of (P1) 1s to operate (C) from a ground on
(HH) and sets the circuit in a position to
collect the coin when the subscriber dis-
connects, When the calling subscriber dis-
connects the clrcult functions as described
under Sectlon 10, If the call 1s answered
(C) 1s operated causing coln collect current
to be applied to the line and if the call

is not answered (C) is normal and coin
return current 1s then applied to the line.
On calls to the special service operator (p)
operates and (Pl) releases which operates
(C) and sets the circult in a position to
collect 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 coll in the
long line circuilt prevents the coin ground
from grounding the tip conductor in this
circult.

16. OPERATION WHEN FIGURE 4, AND "T" WIRING
ARE USED WITH A ROTARY SWITCH

Figure 4 and "T" wiring are used when
this circuilt is assoclated with a subscribers
rotary line circult, which in turn is associ-~
ated with a long line circuit. When this
circult 1s seized by the subscribers rotary
line circuit ground is advanced on lead "A"
which operates (LL) of Figure 4, Leads "E"
and "F" (which are connected together
’throuﬁh 2 and 3 break of (LL) are opened and
lead "F" 1s connected to lead "A or D".

When a call is originated the long line cir-
cult 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 subscribers rotary
line circult until (HH) operates. The bridge
across the tip and ring causes the operation
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‘peated in the long line circuit so that SR;

of relays in the fiprst selector that supply
a holding ground over the "S" lead. When
ground 1s returned over the "S" lead from
the first -selector (A) operates over the "A"
and "F" leads in turn operating (S) which
locks to the sleeve. The operation of (A)
closes the tip and ring through from the
long line ecircuit to the first selector,
operates (P1l) and releases (L), the slow
release (N), (NN), and (DD), The operation
of (S) operates (H) and (HH). (H) locks
under control of (B). (HH) separates the
'S" lead between the subscribers rotary line
circult and first selector, and grounds the
"s" lead to the subscribers rotary line
circult. The test for presence of the coin
at the substation is made in the long line
c¢ircult and therefore (RT) and (BT) do not
enter into the ecircuit operation on this
call; similarly, the dial pulses are re-

1s not used. When the call 1s answered (P
operates, (P1) releases, and circult funec-
tions as described in the first paragraph of
Section 8. However the only useful function
in the operation of (P) and release of (P1)
1s to operate (C) from a ground on (HH) and
sets the circult in a position to collect
the coln when the subscriber disconnects.
When the calling subscriber disconnects

the circult functions as deseribed under
Section 10, except instead of a line finder
circuit a subscribers rotary line circuit is
used. When the line circuit disconnects
ground 1s removed from lead "A", thereby
releasing (LL) and reconnecting leads "E"
and "F" together.

If the call is answered (C) is oper-
ated causing coin collect current to be
applied to the line and if the call is not
answered (C) is normal and coin return
current 1s then applied to the line. On
calls to the special serviee operator (P)
operates aad (P1) releases. which operates (0
and sets the circuit in . a position to collect
the coin when the subseriber 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.

17. TEST JACKS
17.1 (T) Jack

Insertion of a plug in jack (T) grounds
the "S" lead toward the line finder, making
that circuit busy.

17.2 (TT) Jack

, Pulse Repeating tests of relay (R) are
made by connecting the pulsing test set

to Jacks (T) and %TT). (TT) cuts off the
assoclated selector and provides locking
ground for relay (S). Momentary operation

of key (SC) in all but the earliest pulse
repeating test sets operates (RT) and in turn
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finder and first selector and supplements
the ground on the sleeve from (DD) to the
line finder, and with "F" option connects
coin return battery to relay (C). (N) re-
leased short-circults (L), releasing it,
(N) and (NN) are slow in releasing in order
to insure that (R) i1s 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 the (ET) relay is to
block the operation of the coin trunk in
case of an irregular condition on the line.
The operation is as follows: (BT) operated
locks to the sleeve, through its tertiary
winding and resistance J (thé function of
which is to prevent (ET) from overheating
on 1ts tertiary winding). and opens the cir-
cuit to (S) preventing its operation and
preventing dlaling. It 1s necessary for the
calling subscriber to hang up his receiver .
after the irregular condition ceases before
a further attempt can be made on the call.

7. DIALING

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

8. CALL CHARGED

8.1 No Delayed or Overtime Charging -
Fig. A . :

If the call 1s one on which a charge
should be made, the line currert is reversed
when the called party answers, operating (P)
and releasing (Pl) which was previously
operated, With §P1) released and (P) oper-
ated, (J) and (C) operate and lock. The (J)
relay operated operates (K), reverses the
tip and ring leads from the first selector
and short-circuits (P) which releases. The
reversal of the tip and ring leads causes
(P1) to operate., (K) operates (K1) through
the front contact of (P1), (K1) operated

.locks and removes the short circuit from

(P), 1If due to an irregular operation at
the called station battery and ground agailn
reverse before (K1) operates, (P1l) will re-
lease, but (K1) will operate through the
back contact of (P).

Relay (C) cperated locks and operates
(A) and also sets the circuit so as to col-
lect the coin when the calling subscriber
disconnects. Relay (A) operated disconnects
the tip and ring of the calling line from
the (T) retardation coil and (R) relay, re-
leasing (R), and connects the tip and ring
through (P) and (Pl1) to the first selector.
R) released releases (D) and in turn (DD).
DD) released performs no useful function at

this time. The reversal of the line by the
operation of (J) is necessary to keep the
tip side of the line, which 1s grounded at
the statlion as long as a coin 1s in the box,
always connected through relay (P) to the
ground side of the connection.

8.2 With Delayed Charging and No Over-
time - Fig. B

With Fig. B the operation is as de-
scribed in Par. 8.1 except that the oper-
ation of (C), instead of connecting posi--
tive coln battery to relay (I) connects
that relay to the 2B spring of (T1), and the
relays of Fig. B function as follows:

When the called subscriber answers
(P2) operates, in turn closing the circuit -

‘of (T) to lead "PKU" or "A". This lead is

grounded for 1/2 second once every 3 sec-
onds (except that when the interrupter
circuit is not in use, lead "PKU" is
grounded). When (T) operates, it grounds
lead "ST" (when "J" option 18 used, to start
the interrupter or to keep it operating).
When "H" option i1s used, (T) operates to
close contacts 5/6T and 3/4B only, operating
fully when lead "A" is opened. (T) locks to
(P2) thru (T1). 2-1/2 seconds after ground
is removed from lead "A", this lead is again
grounded or 2 seconds after lead "PKU" is
opened, ground is connected to lead "INT",
Either of these thru a make contact of (T),
operates (T1).

|

(T1) operated locks to off normal
ground, releases (T), and connects positive
coin battery to relay (I) instead of nega-
tive. If (P2) releases before (T) operates,
(T1) 1s released and the above sequence of
operation will be repeated when (P2) again
operates. Fig. B thus insures against false
charging when busy flashes or other tran-
sient conditions operate (P2).

8.3 Overtime Charging With No Delay
Charging - Fig. E

With Fig. E the operation is as de-
scribed in Par. 8,1 except that the oper-
ation of relay (C) grounds the "C" and "B"
leads for the purpose of starting the as-
soclated timer, Relay (C) locks under
control of the timing circuit "F" lead,
operates relay (A) and also sets the cirocuit
so as to collect the coin when the calling
subscriber disconnects. The start relay in
the timing circuit locks to lead "B", -
During the interval from the time that the
coin 18 collected by the associated coin
collect and monitor circuit after 4-1/2
minutes of conversation until the 5 minutes
period 1s reached, battery is removed from
the "P" leak allowing relay (C) to release
so that if the subscriber disconnects during
this 1nterval, any coin deposited will be
returned by this circuit. Relay (A) oper-
ated disconnects the tig and ring of the
calling line from the (T) retard coil and
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(R) relay thus releasing (R), and connects
the tip and ring thru (P) and gPl) relays
to the first selector. Relay (R) released
releases (D) and (DD). :
8.4 Overtime Charging With Delayed
Charging - Fig. F

With Fig. F the operation is the same
as described in Par., 8.2 except that the
operation of relay (C), instead of connect-
ing positive coin battery to relay (I),
connects that relay to the 2B spring of
relay (T1l), and the relays in Fig. F func-
tion as follows:

When the called subscriber answers (P2)
relay operates, in turn closing the circuit
of (T) to lead "PKU" or "A". This lead is

rounded for 1/2 second once every 3 seconds,
%except that when the interrupter circuit is
not in ‘use, leak "PKU" 1s grounded). When
gT) operates, it grounds lead "ST" (when
"ZE" option is used, to start the interrupter
or keep 1t operating). When "ZD" option is
used, relay (T) operates to close contacts
5/6T and 3/4B only, operating fully when
lead "A" 1s opened. Relay (T) locks to (P2)
thru relay (T). 2-1/2 seconds after ground
1s removed from lead "A", the "A" lead 1is
again grounded or 2 seconds after lead

"PKU" 1s opened, ground is connected to lead
"INT". Either of these leads thru a make
contact of (T), operates (T1).

Relay (T1) operated, locks to off
normal ground, releases (T) and connects
positive coln batte to relay (I) instead
of negative. If (Pg¥ releases before (T)
operates, (f1) 1s released and the above
‘sequence of operation will be repeated when
(P2) again operates. Fig., F thus insures
agailnst false charging when busy flashes or
other transients conditions operate (P2).
During the interval from the time that the
coln is collected by the ‘associated coin
collect and monitor circult after 4-1/2
minutes of conversation until the 5 minutes
perlod 1s reached, battery is removed from
the (T1) relay allowing it to release so
that i1f the subscriber disconnects during
thls interval, any coln deposited will be
returned by this circuit.

9. CALL NOT CHARGED

If the line current 1s not reversed
(P), (K) and (K1) will not operate and the
circult remains 1n 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 placed in the tip
and ring leads provide the talking circult,
and relay (R) and retardation coll (T) pro-
vide the talking battery and ground supply.
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10. DISCONNECT

10.1 Call Charged ((C) Relay Operated)

When the calling subscriber dis-
connects, the line finder is still held op-
erated by ground at the contacts of (HH).
(8) and (A? release when ground is removed
from the selector sleeve and cause (X) to
operate under control of a ground interrup-
tion on lead "D", lighting the green alarm
lamp (A). Ground is intermittently and
alternately connected to leads "P" and "I"
for an interval of 1/2 second duration each.
This feature 1s used to cause the coin
control battery of this circuit, as de-
scribed later, to be connected to the sub-
scriber's line for 1/2 second duration and
thereby insure sufficient time for proper
operation of the coin box magnet. (Y) oper-
ated locks under control of (HH) and con-
nects battery to the winding of (B) which
operates when ground i1s received on the "I"
lead. If the called subscriber should hang
up before the calling subscriber, the line
current 1s reversed when the called station
disconnects, operating (P) and releasing
(P1). (P) operated with (Pl) released
short-circuit the winding of (J) causing 1t
to release. (J) released releases (K) and
short-circuits (P). (Pl) operated 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 2K1; and with Fig. B or
F, (T5 release when (HH) releases (see 11.2),

10.2 Noncharge Call ((C) Relay Normal)

When the calling station disconnects
(R) releases, releasing (D) and (DD), 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 circult functions as described in the
preceding paragraph, except the (J), (K)
and (K1) will not have been operated.

11. COIR CONTROL

11.1 The operation of (B) connects positive

or negative coln battery to the line
to dispose of the coin. If the coin-is to
be collected, positive battery 1s connected
to the winding of (I) through the front con-
tact of (C) and with Fig. B or Fig. F through
front contact of (Tl). The operation of a
relay 1n the timing circult, after extending
the talking circuilt through the trunk finder
and assoclated coin collect circuilt grounds
the "G" lead through contacts 4/5B of relay
(T1), holds relay %S) operated and grounds
the sleeve to prevent the connection from
releasing until the coln collect circuit has
collected the coin. If the coin 1s to be
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CIRCUIT DESCRIPTION

CD-31592-02

Issue 9-D
Dwg. Issue 21-D

STEP-BY-STEP SYSTEMS
NO. 1, 350A, 355A, 360A or 35E97
: : COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
© SERVING PREPAYMENT COIN LINES
ARRANGED FOR DELAYED CHARGING
AND OVERTIME CHARGING

CHANGES
B. CHANGES IN APPARATUS
B.1 Added ’

Figure 4
Ull4 " (LL) Relay

D. DESCRIPTION OF CIRCUIT CHANGES

D.1 Figure 4 1s added to facilitate the

use of this circuit with a Subscribers
mmeMemtewmmdumaDnlmM
Line Ckt.,

1. PURPOSE OF CIRCUIT

1.1 This circult is used to provide dial
N servide to prepayment coin stations,
It 1s arranged to automatically collect or
return the coin deposited as required, after
each call. When Fig. B is Wsed, it is
erranged to delay setting up the charge
condition until 2 to 5 seconds after the
called party answers. It functions with
clrcuits arranged to time the call and
collect the coin for each five minute in-
terval of conversation.

2. WORKING LIMITS

2.1 Maximum~externél.circu1t loop re-
sistance for subscriber's pulsing and

supervision - See Range Chart.

2.2 Earth Potential Iimits:

Relay (P)
Neg. Limit Maximum 10V
Min, } Max,
Conduc. Pos,
Lp. E.P,
Positive 0 Ohms 9.5 Vv
Limits 105 " 0 "
220 " 10,5 "
20 " 11 "
25 " 11,5 "
530 " 2 "

2.3 Minimum Insulation Resistance -
20,000 Ohms.

Printed in U, S. A,

3. FUNCTIONS

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

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

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

3.04 To repeat dial pulses after the coin
is depositgd.

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 stations on which
& charge is to be made.

3.07. To automatically collect the coin on .
completed calls to the specilal service

operator unless the operator otherwise dis-

poses of the coin berora-disconnecting.

3.08 To cut out the coin test and pulse
. repeating equipment when pPreceded by
a long line circuit.

3.09 With Fig. B, to defer setting up the
charge condition until 2 to 5 seconds

after answer by the called party.

3.10 To indicate a trunk which has failed
to dispose of a coin.

3.11 To start the assoclate timer when the
1 called party answers on local charge
calls, '

3.12 To extend the talking eircuit to the

assoclated coin collect and monitor
circult,

3.13 To provide direct ground to the A lead

in Fig. 2 in offices equipped with
CAMA trunk.

Page 1
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4, CONNECTING CIRCUITS

When this circuit is shown on a

be followed.

No. 1 or 350A

_keysheet, the connecting information thereon shall

360A No. 355A 35E97
B.01 Line Finder Circuit SD-31530-01* SD-31530-01  SD-32000-01* SD-32000-01
4,02 Selector Circuit SD-30200-01* SD;30200-02* SD-31735-01* SD-30910-01%*
4,03 Interrupter and Alarm
Circult for Prepay Coin - _
Trunks SD-30852-01* SD-31975-01 SD-31975-01 SD-31975+01
L4.04 Coin Trunk Timed Release
Circuit SD-31861-01 SD-31861-01 ' SD-31861-01  SD-31861-01
4,05 Subline Circuit Equipped _
with Rotary Line Switch SD-31259-01 SD-31259-01  SD-31259-01
4,06 Miscellaneous Alarm Circuit’
» . for Prepayment Coln Box
. Trunks SD-31978-01  SD-31978-01  SD-31978-01
4.07 Selector Repeater SD-31914-01* SD-31914-01%
4.08 Pulsing Test Set SD-90469-02 SD-90469-02 " SD-31858-01‘ ' 8D-31858-01
. 4,09 Timing Circuit for Coin -
Trunks SD-31893-01 SD-31893-01
or Specilal or Special
SD-32115-01 SD-32115-01
. 4,10 Interrupter and Alarm
Circult to Provide a Delay /
Interval for Use with 804C Ringing C g
Power Plant SD-32180-01 SD-32180-01

*Typical Circuit

DESCRIPTION OF OPERATION
5. ORIGINATING A CALL

The followling description appliee to
"S" wiring or to "T" wiring on calls not
originating on lines equipped with long line
circuits. When "T" wiring 1s used, leads
"E" and "F" are normally connected through
normal post springs of the line finder or if
Figure 4 1s used, springs 2 and 3T(LL), ex-
cept on levels on which long line clrcuits
are used. '

When a prepayment coin station 1s
connected to this circuit by a preceeding
clrcult relay (L) operates over the sub-
scriber's loop, in turn operating (N) and
(DD). (N) operated operates (NN?, which
closes the circult to the assoclated first
selector operating relay (Pl), provides a
holding circult for (DD); and changes from
battery to the ring through the noninductive
winding of (RT) to battery through the oper-
ating winding of (RT) and the primary wind-
ing of (BT). It also removes ground from
relay (L), secondary winding, which then
holds in series with the 6000 ohm winding of
(BT), but (BT) does not operate at this time.
Relay (DD) operated connects ground to the
sleeve lead to hold the line finder. When

Page 2

the (C) retardation coil 1s connected across

the tip and ring leads by the operation of

.(DD), the (A) relay in the first selector

operates and an associated common shelf re-
lay completes the dial tone path to the line
through a winding of the (A) relay of the
selector. The dlal tone path 1s closed to
the calling subscriber through resistances
(B) and (C) when "2" option is used. Other-
wlse, 1t 18 not closed until the coin 1s
deposited, as described in Paragraph 6.

6. COIN DEPOSITED
When the coin is deposited by the

calling subseriber, (RT) operates, operating

(S), which locks to battery through its

'front contacts, operates (H) and (HH), sup-

plies dial tone to the calling subscriber,
if not already supplied through "2Z" option,
connects (R) to the ring of the line and
removes battery from (RT) which releases and

. from the 29 ohm winding of relay (L), which,
‘however is held operated by the 800 ohm

winding for a time. (R) operated operates
(D) and closes a path for holding the (A)
relay of the first selector when (NN) re-
leases. (D) operated holds (DD) operated
(H) operated takes over the control of (HH)
from (S). (HH) operated, releases (N) and
(NN), separates the sleeves of the line

-

)
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- CIRCUIT DESCRIPTION

\

STEP BY STEP SYSTEMS
NO. 1, 350A, 355A, 360A OR 35E97
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED FOR DELAYED CHARGING
AND OVERTIME CHARGING

CHANGES

B. CHANGES IN APPARATUS

'B.l Superseded Superseded by
111A - 60-ohm Resistor, 227C - 59-ohm Reslstor,
"Zo" option "ZP" option

D. DESCRIPTION OF CHANGES

D,1 The Mfr Disc., 111A 60-ohm resistor ("ZO" option) is supersedec

by the 2270 59-ohm resistor ("ZP" option).

D.2 Oircuit Note 103 and the Options Used Table are revised to

reflect this change,

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 6261-PJH-AFB

Printed in U.S.A,

CD-31592-02
Issue 9D
Appendix 1D
Dwg Issue 22D
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CIRCUIT DESCRIPTION

CD-31592-02
Issue 9D
Appendix 2D
Dwg Issue 23D

STEP-BY-STEP SYSTEMS

-

'NO, 1, 350A, 355A, 360A OR 35E97
COIN TRUNK CIRCULT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES

g : ARRANGED FOR DELAYED CHARGING
; AND OVERTIME CHARGING

] - v
| CHANGES '
D. DESCRIPTION OF CHANGES
D.1 In Fig. A and B at leads "s", "R",and
/. "p® Tor to trunk circuit" is added to
/ the connectin§ information., In Fig. E and
' F at leads "A", "s", "R", and "T", "or to
trunk circuit" is added to the connecting
information.

F. CHANGES IN CD SECTIONS

F.1 Change 3,02 to read, "to provide for
transmitting dial tone from the se-

lector, TOUCH-TONE Converter or Originating

Register Circult to the calling subscriber."

‘F.2 Under 4., Connecting Circuits, add:

4,11 Converter Trunk - TOUCH-TONE Calling -

SD-32326-01.

4,12 Regilster Trunk and Link ~ SD-32353-01
(Trunk Portion).

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 2363-RJJ-GO

Printed in U.S.A.

F.3 In 5., second subparagraph, add the

following after the fifth sentence:
"When this circult is connected to a
TOUCH-TONE converter or Common Control orig-
inating register, the return of dial tone is
under control of these circuits."”

F.4 Change the heading of 7. to read
"PULSING" and number the present sub-
paragraphs

7.1 Rotary Dial Calling
F.5 Adds

-t

7.2 TOUCH-TONE Calling

On TOUCH-TONE calls, the R relay re-
mains 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.

Pﬁgerl
1 Page



CIRCUIT DESCRIPTION

STEP BY STEP SYSTEMS
NO. 1, 350A, 355A, 360A OR 35E9T -
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED FOR DELAYED CHARGING
AND OVERTIME CHARGING

CHANGES

C. CHANGES IN CIRCUIT REQUIREMENTS OTHER THAN THOSE CAUSED
- BY CHANGES IN APPARATUS

C.1 Circuit requirement Note 3, Page 1 and circuit requirement
Note 7, Page 4 are removed and replaced by a new note.

The removed note reads When operating on lead "A", relay DD

should remain normal, If 1t tends to operate, stifren relay D

within present limits.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 2363-_CEH;RJJ

Printed in U.S.A.

CD-31592-02

Issue 9D

Appendix BB
Dwg Issue 2
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' CIRCUIT DESCRIPTION

‘ STEP-BY-STEP SYSTEMS ‘
NO. 1, 350A, 355A, 360A OR 35E97
COIN TRUNK CIRCUIT .

FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED FOR DELAYED CHARGING
AND OVERTIME CHARGING

CHANGES
A, Changed and Added Functions

A.l Permits identification of calling humber where ANI-type B
or ANI-type C is provided.

B. <Changes in Apparatus
B.1 ADDED
1-426F Diode, Option 2Q

D. Description of Changes

D.1 The Feature or Option Table, Note 102, is revised to show
that option ZN 1s also for use with ANI-type B offices.

D.2 Option ZQ is added to allow this circult to operate with
ANI-type C offices. Reference to this option is added
to the Options Used Table and Notes 102 and 103.

D.3 Optioﬁ ZR shows the former wiring, and is designated for
use when option ZQ is not required. Reference to this
option is added to -the Options Used Table and Notes 102 and 103.

D.4 The CL capacitor had previously beeﬁ designated for use
only with option 2N.

D.5 Note 102 is modified. to show that ANI-type C cannot be used
with the class-of-service tone feature in 35E97 offices.

BELL TELEPHONE LABORATORIES, INCORPORATED

‘ DEPT 2363-RJA-RJIJ

Printed in U.S.A..

CD-31592-02
: ISSUE 9D
APPENDIX 4D
DWG ISSUE 25D
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ISSUE 9D
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STEP BY STEP SYSTEMS
. NO. 1, 350A, 355A, 360A OR 35E97
COIN TRUNK CIRCUIT
C FOR USE PRECEDING A FIRST SELECTOR
" SERVING PREPAYMENT COIN LINES
ARRANGED FOR DELAYED CHARGING
AND OVERTIME CHARGING

CHANGES _
D. Deseription of Changes

D.1 This circult is reissued to rate it A&M Only for 350A offices.

D.2 This circuit is reissued to clarify Note 102 in regard to
the use of options when connection 1s made to ANI type B

or C,

-BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 2363-NPS-RJJ,J:.
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CIRCUIT DESCRIPTION -
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STEP BY STEP SYSTEMS
NO. 1, 350A, 355A, 360A OR 35E97
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED -FOR DELAYED CHARGING

CHANGES

D. Description of Changes

D.1
B or
D.2
D.3

D.4

D.5
D.6

Circuit Note 102 1s revised to clarify the use of options
when connection is made to class of service tone or ANI-type
c.

Note 301 1s added to the circult to supplement thils revisicn.

Fig. E and F are rated Mfr Disc. on thls issue and so desig-
nated in Note 103. ’

Fig. 56 and 57 are revised to reflect the change 1n rating
of Fig. E and F and Note 207 1s added.

Reference to Fig. E and F 1s removed from Note 10C2.

Options ZD, ZE,and ZJ are rated Mfr Disc. and reference to
them 1s removed from Note 102, in conjunction with the rating

change of Fig. E and F.

D07

D.8

Option ZG 1s rated Mfr Disc. on this issue and shown 1n
Note 103.

Reference to overtime charglng 1s remdoved from the circuilt
title on this 1issue.

LL TELEPHONE LABORATORIES, INCORPORATED

DEPT 2363-WCB-RJJ

Printed in U.S.A.

¢o-31592-02
ISSUE §D
AFPFENDIX 6D

w3 ISSUE 27D

Page 1
1 Page
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STEP BY STEP SYSTEMS
NO. 1, 350A, 355A, 360A, OR 35E97
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED FOR DELAYED CHARGING

CHANGES

»

A. Changes and Added Functions

4.2 Pe“mits Immediate ANI 1dentification

of calling line when calling line iden-
tification is provided.
B. Changes in Apparatus

B.,1 Added

B Diode 426F, Fig. 1, Option ZT
Wire Option ZT and ZS, Fig. 1

D. Description of Changes

D.1 Option ZT 1is added to give calling
line identification equipment access
to coln box tip, ring, and sleeve leads.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5643-@FP-MR

Printed in U.S.,A.

D.2 Diode B 1s added to decouple all

sleeve holding grounds from the point
at which the ANI tone 1s applied,

D.3 Option Z8 shows former wiring and is
rated Mfr Disc.

F. Changes in Circuit Description

'F.1 Under DESCRIPTION OF OPERATION, add:

22. CALLING LINE IDENTIFICATION (CLI)

Option ZT is added to gilve the CLI
scanner access to the tip, ring, and sleeve
leads.

Dlode B provides for ANI identification
of the calling coin station before discon-
nect. The CLI equipment applies a sufficient
dc potential to the scanner sleeve access
lead to back bias diode B. This decouples
all sleeve holding grounds from the ANI
circuit during the identification process.
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returned, the -negative battery is connected
to.the line through the front contact of (B)
or (HH) and the back contact of relay (T1
and front contact of (Cz with Fig. B or F,
through the winding of (I (I) now oper-
ates in series with the coin magnet and re-
mains operated during the time that the
battery is connected to the line. Battery
through the coin magnet should cause
disposal ofthe coin, but the magnet will
hold.ground on the tip of the line as long
as it is operated. - The operation of (I)
connects battery to hold (H) operated since
the operati circuit for this relay 1is i
opened whenn%B) operates. When the "I" lead
ground is removed (B) releases, removing the
‘ecoin collect -or return current, releasing
(I) and holding (H) operated.. At the next
closure of ground to the "I" lead (B) re-
operates, connecting coin disposal current
to the line.” The coln should have been
disposed of on the first application of the
potential, which upon the removal of the
potential, restores the coln magnet to
normal, and no current should flow through
(I) on the subsequent application of the
c¢oin potential.

11.2 Release-of Circult - "A" or "G" Option

With (B) operated and (1) normal (H)
releases, releasing (HH) which (a) removes
ground from the line finder sleeve, (b) re-
leases (B), (Y), and also (C), (K), (K1) and

T1) if operated, (c) connects battery to
RB1" of (RT), (d) opens leads "CT" and
"CT1", and (e) removes battery from lead "A'"
The release of (B) connects the incoming tip
and ring to relay (L) thus restoring the
eircuit to normal.

11.3 Release of Circuit - "F" Option

) The circuit functions as described in
theé preceding paragraph except that when '
(HH) releases (B) remains locked to lead "I,
and (HH% removes the coin return battery

C) with Figs. A, B or E furnished or
3(C) with Fig. F. Thus (B) remains operated
for approximately 1/2 second until ground is
removed from lead "I". This 1lhsures suffi-
cient time for the line finder cut through
relay to release before the incoming tip
and ring are connected to relay (L).

12, STUCK COIN
12.1 "X" Wiring

If for any reason the coin is not,
properly disposed of, (B) continues to func-
tion under control .of the "I" lead ground.
After an interval of time theassoclated
alarm circult will indicate a trouble ¢ondi-
tion by audible and visual alarms.

12,2 "Y" Wiring

"Y" wiring provides a connection to
battery on the "IB" lead in the assoclated

" (pb). (N) operates (NN

"Coin Trunk Timed Release Circuit". When
this circuit 1s used the continued attempts
of the Coin Trunk Circuit to dispose of the
coin are limited by the timing of the Re-
lease Circult. At the end of the time
period battery 18 removed from the "IR" lead
and the circult functions as though the coin
had been disposed of, restoring to normal

as described in Paragraph 1l.

13. ' CALLS TO SPECIAL SERVICE OPERATOR

. On calls to a special service oper-
ator, the selector level trunk is so ar-
ranged that battery and ground are reversed
immediately when the operator answers. ;
This causes the circuit to function as de-
scribed in Paragraph 8. If coin collect
current 1s supplied to the line from the
trunk, (P) remains released and (P1l) re-
leases, If coin return current is applied
to the line from the trunk, (P) operates

-and (P1) remains operated, Nelther relay

performs a-useful function at this time.’

‘On a rering by the special service
operator, (P) may operate on ringling cur-
rent. If Pg remains operated due to earth
potential with.(Pl) released it shunts down
(J). (J) released releases (K) and short-
circuits (P). The earth potential which may
have held (P) will not operate if after the
short circult is removed. The release of
(J) also reverses the tip and ring oper-
ating (P1) which shunts down (K1).

14. CONTACT PROTECTION

Resistances (D) and (F) at relay (DD)
are connected to the "A" and "B" condensers
during the application of coiln battery to
the 1line and in this connection are used to
protect the contacts which control the ap-
plication of this battery to the coin magnet
Condenser (D) and resistance (E) are used
to protect the pulsing contacts of relay (R:

15. OPERATION WHEN "T" WIHING IS USED

The "T" wiring is used only when the
lines on certain levels in the associlated
1ine finder group are equipped with lorig
line circuits., The line finders are then
equipped with normal post springs that oper-
ate on the multiple bank levels on which all
the working lines areé provided with long i
line circuits. When the normal post springs
on the line finder operate, leads "E" and
"p", (which are connected together when the
finder is normal for the purpose of making
the finder busy by grounding the sleeve at
the assoclated first selectors) are opened
and lead "F" is connected to lead "A". When
a call is originated the long line circult
closes a-bridge across the tip and ring
which operates (L). (L) operates (N) and

. (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
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~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 QS) operate (relay (A) op-
erating over the "A" and "F" leads in turn
.operating (S) which locks to the ‘sleeve).
The operation of (A) closes the tip amnd ring
through from the long line circuit to the
first selector, operates (Pl) and allows (L),
(N), SNN) and (DD), to release. The operation
of (S) operates (H) and (HH). (H) locks
under control of (B). The test for pres-
ence of the coin at the substation is made
in the long line circuit and therefore (RT)
and (BT) do not enter into the circuit op-
eration 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, (Pl) releases, and
circuit functions as described 1n the first
paragraph of Section 8. However the only
useful function in the operation of SP)
and release of (P1l) is to operate (C), which
locks to the sleeve and sets. the circuilt in
a position to collect the coin when the sub-
scriber disconnects. When the calling sub-
scriber disconnects the circuit functions
as described under Section 10. If the call
is answered (C) is operated causing coin
collect current to be applied to the line
and 1f the call is not answered (C) is
normal and coli. return current 1s then
applied to the line. On calls to the spe-
cial service operator (Pz operates and (P1)
releases which operates (C) and sets the
circult 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 be-
cause the repeating coll in the long line
circult prevents the coin ground from
grounding the tip conductor in this circuit.

16. TEST JACKS

(T) Jack

Insertion of a plug in jack (T)
grounds the "S" lead toward the line finder
making that circuilt busy.
16.2 (TT) Jack

Pulse Repeating tests of relay (R)
are made by connecting the pulsing test set

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 2336-AH-RCD-AC
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to jacks (T) and (TT). (TT) cuts off the
agsociated selector and provides locking
ground for relay (S). Momentary operation
of Key (SC) in all but the earliest pulse
repeating test sets operafes (RT) and in
turn (S). Where the pulse repeating test
set 1s not so arranged, (RT) must be
momentarily operated manually.

16.3 (OR) Jack

The (OT) jack is provided for the pur-
pose of controlling the operation of the
coin collect and monitor circuit when test-
ing without waiting for the timer to time
out the 4-1/2 minute and 5 minute intervals.
The (OT) jack may also be used to check
the accuracy of the timer.

17. CLASS OF SERVICE TONE-LINE NO.
METHOD OF COIN CONTROL - FIG. 2

Where the line number method of coln
control is used, a class of service tone
is required. This 1is provided by Fig. 2.

18. CUT-OFF KEYS FOR A, I AND P LEADS
FIG. 3

If the A lead becomes accldentally
grounded,. no alarm will be sounded, and the
interrupter circuit will not start. If the
P lead is grounded, the first coin pulse
may be short, resulting in a stuck coln
condition at the coin box. If the P lead
is grounded, the coin trunk will not
release at the end of the call.

To aid 1n locating such troubles,
the A. I. and P. leads are carried thru
the key of Fig. 3, which will isolate the
trunks in groups of 10. To guard agalnst
leaving the key inadvertently operated,

a guard lamp 1s associated with the key.

19. USE IN OFFICES EQUIPPED WITH CAMA
TRUNKS - FIG. 2 ("ZH" OPTION)

Direct ground is required on "A" lead
to restrict coln lines from CAMA trunks.

20. CLASS OF SERVICE TONE 35-E-97 ONLY
(ZN OPTION)

The -(CL) retard coil and (CL) capac-
itor are arranged to permit a number
checking tone which may be connected to the
sleeve of the subscriber's line to be
transmitted tothe operator to indicate the
class of service.
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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, and with "F" option connects
coin return battery to relay (C). (N) re-
leased short-circuits (L), releasing 1it.
(N) and (NN) are slow in releasing in order
to insure that (R) i1s 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 the (BT) relay 1s to
block the operation of the coin trunk in
case of, an irregular condition on the line.
The operation is as follows: (BT) operated
locks to the sleeve, through its tertiary
winding and resistance J (the functien of
which is to prevent (BT; from overheating
on its tertiary winding) and opens the cir-
cuit to (S) preventing its operation and
preventing dlaling. It is necessary for the
calling subscriber to hang up hls recelver
after the irregular condltion ceases before
a further attempt can be made on the call.

T. DIALING

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

8. CALL CHARGED

8.1 No Delayed or Overtime Charging -
Fig. A

If the call is one on which a charge
should be made, the line current is reversed
when the called party answers, operating (P)
and releasing Plg which was previously op-
erated. With (Pl) released and (P) opera-
ted, (J) and (C) operate and lock. The (J)
relay operated operates (K), reverses the
tip and ring leads from the first selector

.and short-circuits (P) which releases. The

reversal of the tip and ring leads causes
(P1) to operate. (K) operates SKI) through
the front contact of (Pl1). (K1) operated
locks and removes the short circult from
(P). 1If due to an irregular operation at
the called statlion battery and ground again
reverse before (K1) operates, (P1) will re-
lease, but (K1) will operate through the
back contact of (P);

Relay (C) operated locks and operates
(A) and also sets the circuit so as to col-
lect the coin when the calling subscriber
disconnects. Relay (A) operated disconnects
the tip and ring of the calling line from
the (Tg retardation coil and (R) relay, re-
leasing (R), and connects the tip and ring

through (P) and (P1) to the first selectonr.
R) released releases (D) and in turn (DD).
DD) released performs no useful function at
this time. The reversal of the line by the
operation of (J) 1s necessary to keep the
tip side of the line, which 18 grounded at
the station as long as a coin is in the box,
always connected through relay (P) to the
ground side of the connection.

8.2 With Delayed Charging and No Over-
time - Fig. B

With Fig. B the operation 1s 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 the 2B spring of (Tl), and
the relays of Fig. B function as follows:

When the called subscriber answers
(Pzz operates, in turn closing the circuit
of (T) to lead "PKU" or "A". This lead 1is
grounded for 1/2 second once every 3 sec-
onds (except that when the interrupter -
circuit 1s not in use, lead "PKU" 1is
grounded). When (T) operates, it grounds
lead "ST" (when "J" option is used, to
start the interrupter or to keep it oper-
ating). When "H" option 1is used, (T) oper-
ates to close contacts 5/6T and 3/4B only,
operating fully when lead "A" is opened.
(T) locks to (P2) thru (T1). 2-1/2 seconds
after ground is removed from lead "A", this
lead,is again grounded or 2 seconds after
lead "PKU" 1s opened, ground is connected
to lead "INT". Either of these thru a make
contact of (T), operates (T1).

(T1) operated locks to off normal
ground, releases (T), and connects positive
coin battery to relay (I) instead of nega-
tive. If (P2) releases before (T) oper-
ates, (Tl1) i1s released and the above
sequence of operations will be repeated
when (P2) again operates. Fig. B thus
insures against false charging when busy
flashes or other transient conditions opei-
ate (P2). S

8.3 Overtime Charging With No Delay
Charging - Fig. E

With Fig. E the operation is as de-
scribed in Par. 8.1 except that the oper-
ation of relay (C) grounds the "C" and "B"
leads for the purpose of starting the
assoclated timer. Relay (C) locks under
control of the timing circult "F" lead,
operates relay (A) and also sets the circuit
so as to collect the coin when the calling
subscriber disconnects. The start relay in
the timing circuit locks to lead "B".
During the interval from the time that the
coin is collected by the associated coin
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collect and monitor circult after 4-1/2
minutes of conversation until the 5 minutes
period is reached, battery is removed from
the "F" lead allowing relay (C) to release
80 that if the subscriber disconnects during
this interval, any coin deposited will be
returned by this circuit. Relay (A) oper-
ated disconnects the tip and ring of the
calling line from the (T) retard coil and
(R) relay thus releasing (R), and connects
the tip and ring thru (P) and $P1) relays
to the first selector. Relay (R) released
releases (D) and (DD).

8.4 Overtime Charging With Delayed
Charging - Fig. F

With Fig. F the operation is the same
as described in Par. 8.2 except that the
operation of relay (C), instead of connect-
ing positive coin battery to relay (I),
connects that relay to the 2B spring of
relay (T1), and the .relays in Fig. F func-
tion as follows:

When the called subscriber answers
(P2) relay operates, in turn closing the
circuit of (T) to lead "PKU" or "A". This
lead is grounded for 1/2 second once every
3 seconds, (except that when the inter-
rupter circiit is not in use, lead "PKU" is
grounded). When (T) operates, it grounds
lead "ST" (when "ZE" option 1is used, to
start the interrupter or keep 1t o erating).
When "ZD" option is used, relay (T) operates
to close contacts 5/6T and 3/4B only, oper-
ating fully when lead "A" is opened. Re-
lay %T) locks to (P2) thru relay (T).
2-1/2 seconds after ground is removed from
lead "A", the "A" lead 1s again grounded or
2 seconds after lead "PKU" is opened, ground
18 connected to lead "INT". Either of these
%ea?s thru a make contact of (T), operates
T1).

Relay (T1) operated, locks to off
normal ground, releases (T) and connects
positive ¢oin battery to relay (I) instead
of negative. If (PEK releases before (T)
operates, (T1) is released and the above
sequence of operations will be repeated when
(P2) again operates. Fig. F thus insures
against false charging when busy flashes or
other transignts conditions operate (P2).
During the interval from the time that the
coin 1s collected by the associated coln
collect and monitor circuit after 4-1/2
minutes of conversation until the 5 minutes
period is reached, battery i1s removed from
the (T1) relay allowing it to release so
that if the subscriber disconnects during
this interval, any coin deposited will be
returned by this circuit.

9. CALL NOT CHARGED
‘ If the line current is not reversed
(P), (K) and (K1) will not operate and the

circuit remains in a condition to return the
coin when the calling party disconnects. On

Page 4

this type of call, (A) does not operate and
the (A¥ and (B) condensers placed in the tip
and ring leads provide the talking circult,
and relay (R) and retardation coil (T) pro-
vide the talking battery and ground supply.

10. DISCONNECT
10.1 Call Charged ((C) Relay Operated)

When the calling subscriber dis-
connects, the line finder is still held op-
erated by ground at the contacts of (HH).
(s) and (A) release when ground is removed
from the selector sleeve and cause (X) to
operate under control of a ground interrup-
tion on lead "D", lighting the green alarm
lamp (A). Ground is intermittently and
alternately connected to leads "P" and "I"
for an interval of 1/2 second duration each.
This feature 1s used to cause the coln
control battery of this circuit, as de-
scribed later, to be connected to the sub-
scriber's line“for 1/2 second duration and
thereby insure sufficient time for proper
operation of the coin box magnet. (Y) oper-
ated locks under control of %HH) and con-
nects battery to the winding of (B) which
operates when ground is received on the "I"
lead. If the called subscriber should hang
up before the calling subscriber, the line
current 1s reversed when the called station
disconnects, operating (Pz and releasing
(P1). (P) operated with (P1) released
short-circuit the winding of (J) causing it
to release. (J) released releases (K) and
short-circults Pz. (P1) operated and (K)
released release (Kl1). (J) released places
the (P) relay again on the ground side of
the 1line. If the calling party disconnects
first, (J), (K) and (K1) and with Fig. B onr
F, (T) release when (HH) releases (see 11.2)

10.2 Noncharge Call ((C) Relay Normal)

When the calling station disconnects
(R) releases, releasing (D) and (DD), and
opens the loop to the succeeding switches.
After an interval ground 1s removed from the
sleeve of the selector. From this point on,
the circuit functions as described in the
preceding paragraph, except the (J), (K)
and (K1) will not have been operated.

11. COIN CONTROL

11.1 The operation of (B) connects positive
or negative coin battery to the line
to dispose of the coin. If the coln 1is to
be collected, positive battery is connected
to the winding of (I) through the front con-
tact of (C) and with Fig. B or Fig. F thragh
front contact of (T1). The operation of a
relay in the timing circuit, after extending
the talking circuit through the trunk finder
and assoclated coin collect circuit grounds
the "G" lead through contacts 4/5B of relay
(T1), holds relay %S) operated and grounds
the sleeve to prevent the connection from
releasing until the coin collect circult has
collected the coin. If the coin is to be
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CIRCUIT DESCRIPTION

CD-31592-02
Issue 8-D
Dwg. Issue 19-D

STEP BY STEP SYSTEMS
- NO. 1, 350A, 355A, 360A OR 35E97
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED FOR DELAYED CHARGING
AND OVERTIME CHARGING

CHANGES
B. CHANGES IN APPARATUS
B.1 Added
(CL) Inductor
274 K
ZN option
(CL) Capacitor
2 M.F,
ZN option
D. DESCRIPTION OF CIRCUIT CHANGES
D.1 Added ZN optlon to provide class of

service tone transmission to the
operator in 35-E-97 office.

D.2 Designated ZM option to be used when

ZN 1s not required.

D.3 Revised Notes 102 and 103 to reflect
above changes.

All other headings under Changes, no change.
1. PURPOSE OF CIRCUIT

b [ § This circuilt is used to provide dial
service to prepayment coin stations.
It is arranged to automatlcally 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
conditlion until 2 to 5 seconds after the
called party answers. It functions wlth

. eircuits arranged to time the call and

collect the coin for each five minute in-
terval of conversation.

2. WORKING LIMITS

2.1 Maximum external circuit loop re-
sistance for subscriber's pulsing and

supervision - See Range Chart.

2.2 Earth Potential Limits:

Relay (P)
Neg. Limit Maximum 10V
: Min. Max.
Conduc. . Pos.
Lp. E.P.

Printed in U. S. A.

Positive O Ohms 9.5V
Limits 105 " 10 "
220 " 10.5 "
320 : 11 :
. 425 hy 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 or selector repeater.

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 complet-
ed calls on which there 1s 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 the specilal
service operator unless the operator other-
wise disposes of the coin before discon-

necting.

3.08 To cut out the coin test and pulse
repeating equipment when preceded by
a long line circuit.

3.09 With Fig. B, to defer setting up the
charge condition until 2 to 5 seconds
after answer by the called party.

3.10 To indicate a trunk which has falled
to dispose of a coin. '

3.11 To start the associate timer when the
called party answers on local charge
calls.

3.12 To extend the talking circuit to the
assoclated coin collect and monitor

circuit.
3.13 To provide direct ground to the A lead

in Fig. 2 in offices equipped with
CAMA trunk.

Page 1
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4. CONNECTING CIRCUITS

when this circult is ahowﬁ on a keysheet, the connectling 1nfoimat10n thereon shall
be followed.

No. 1 or 350A 360A No. 355A 35E97
4.1 Line Finder Circult SD-31530-01* sSDp-31530-01 SD-32000-01* SD-32000-01
k.2 Selector Circuit SD-30200-01* SD-30200-02* SD-31735-01* SD-30910-01*
4.3 Interrupter and Alarm '

Circuit for prepay Coin
Trunks SD-30852-01* SD-31975-01 SD-31975-01 SD-31975-01
4.4 Coin Trunk Timed Release

Circult SD-31861-01 SD-31861-01 SD-31861-01 SD-31861-01
4.5 Subline Circult Equipped :

with Rotary Line Switch SD-31259-01 SD-31259-01 »
4.6 Miscellaneous Alarm Circult

for Prepayment Coin Box
Trunks SDp-31978-01 SD—31978-01 SD-31978-01
n.T Selector Repeater SD-3191N-01* SD-31914-01'
4.8 Pulsing Test Set SD-90u69-02 SD-90469-02 SD-31858-01 Sp-31858-01
4.9 Timing Circult for Coin SD-31893-01 sD-31893-01

Trunks or Specilal or Speclal

SD-32115-01 SD—32115-01

4.10 Interrupter and Alarm
Circuit to Provide a Delay
Interval for Use with 804C Ringing
Power Plant SD-32180—01 SD-32180-01
#Typical Circuilt

DESCRIPTION OF OPERATION the (C) retardation coil is connected across
the tip and ring leads by the operation of

5. ORIGINATING A CALL (pD), the (A) relay in the first selector

) operates and an associated common shelf re-
: The followlng description applies to lay completes the dial tone path to the line
wg" wiring or to "T" wiring on calls not through a winding of the (A) relay of the
originating on lines equipped with long line selector. The dial tone path is closed to
eircuits., When wp" wiring 1s used, leads the calll subscriber through resistances
wg" and "F" are normally connected through (B) and (3% when "zZ" option is used. Other-
normal post springs of the line finder ex- wise, 1t 1s not closed until the coin 1s
cept on levels on which long line circults deposited, as described in Paragraph 6.

are used.

When a prepayment coin station is 6. COIN DEPOSITED

connected to this circult by a line finder, N
relay (L) operates over the subscriber's When the coin 18 deposited by the
loop, in turn operating (N) and (pp). (N) calling subscriber, (RT) operates, operating U
operated operates (NN), which closes the (s), which 1ocks to battery throu h 1ts I,
circult to the associated firat selector front contacts, operates (H) and HH), sup-

operating relay (P1); provides a holding plies dial tone to the calling subscriber, :
circuit for (pD); and changes from battery 1f not already gupplied through uz% option, K
to the ring through the noninductive winding connects (R) to the ring of the 1ine and

of (RT) to battery through the operating removes battery from (RT) which releases and

winding of (RT) and the primary winding of from the 29 ohm winding of relay (L), which,

iBT). It also removes ground from relay however is held operated by the 800 ohm

L), secondary winding, which then holds in winding for & time. (R) operated operates

series with the 6000 ohm- winding .of (BT), (p) and closes a path for holding the (A)
but iBT does not operate at this time. Re- relay of the first selector when (NN) re-

lay (DD operated connects ground to the 1eases. (D) operated holds (pp) operated’

aleeve lead to hold the line finder. When (H) operated takes over the control of (HH)

Page 2
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CIRCUIT DESCRIPTION

STEP-BY-STEP SYSTEMS
NO. 1, 350A, 355A, 360A or 35E97
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED FOR DELAYED CHARGING
AND OVERTIME CHARGING

CHANGES

C. CHANGES IN CIRCUIT REQUIREMENTS OTHER THAN
THOSE APPLYING TO ADDED, SUPERSEDED OR
REMOVED APPARATUS

C.1 The operate current flow values and the
spring gauging of the "S" relay is
changed to prevent the false operation of the

"BT" relay when used with the 233-type coin
station.
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onnects (R) to the ring of the line and
gemoves bgtzery from (RT) which releases and
from the 29 ohm winding of relay (L), which,
However is held operated by the 800 ohm
winding for a time. (R) operated operates
(D) and closes a path for holding the (A)
relay of the first selector when (NN) re-
leases. (D) operated holds (DD) operated
(H) operated takes over the control of (HH)
from (S). (HH) operated, releases (N) and
(NN), separates the sleeves of the line
finder and first selector and supﬁlements
the ground on the sleeve from (DD) to the
line finder, and with "F" option connects
coin return battery to relay (C). (N) re-
leased short-circuits (L), releasing it.
(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 1s 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 operation is as follows: (BT) operated
locks to the sleeve, through 1ts. tertlary
winding and resistance J (the function of
which is to prevent (BTg from overheating
on its tertiary winding) and opens the cir-
cuit to (S) prevénting its operation and
preventing dialing. It 1s necessary for the
calling subscriber to hang up his receiver
after the irregular condition ceases before
a further attempt can be made. on the call.

7. DIALING

Relay (R) functions to repeat pulses
from the subscriber's dial to the. first
selector. (D) 1s slow 1in operating and
releases on the first dial pulse, and re-
mains released duril the pulsing of each
digit. This causesn%DD) to remain normal
during the pulsing of each digit to aid the
pulsing condition.,

8. CALL CHARGED

8.1 No Delayed or Overtime Charging -
Fig. A

If the call is one on which a charge
should be made, the line current 1s reversed
when the called party answere, operating (P)
and releasing (Pl) which was previously op-
erated. With Plg released and (P) opera-
ted, (J) and (C) operate and lock. The (J)
relay operated operates (K), reverses the
tip and ring leads from the first selector
and short-circuits (P) which releases. ' The
reversal of the tip and ring leads causes
(P1) to operate. (K) operates (K1) through
the front contact of (Pl1). (K1) operated
locks and removes the short circult from
(P). If due to an irregular operation at
the called station battery and ground again
reverse before (K1) operates, (P1) will re-
lease, but (K1) will operate through the
back contact of (P).

Relay (C) operated locks and operates

(A) and also sets the circuit so as to col-
lect the coin when the calling subscriber
disconnects. Relay (A) operated disconnects
the tip and ring of the calling line from
the (T?-retardation coil -and (R) relay, re-
leasing (R), and connects the tip and ring
through (P) and (P1) to the first selector..
iR)'released releases (D) and in turn (DD).
DD) released performs no useful function at
this time. The reversal of the line by the
operation of (J) is necessary to keep the
tip side of the line, which is grounded at
the station as long as a coin is in the box,
always connected through relay (P) to the
ground side of the connection.

8.2 With Delayed Charging and No Over-
time - Fig. B

With Fig. B 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 the 2B spring of (Tl), and
the relays of Fig. B function as follows:

When the called subscriber answers
(P2) operates, in turn closing the circuit
of (T) to lead "PKU" or "A". This lead is
rounded for 1/2 second once every 3 seconds
except that when the interrupter circult is
not in use, lead "PKU" is grounded), When
(T) operates, it grounds lead "ST" (when "J"
option is used, to start the interrupter or
to keep 1t operating). When "H" option 1s
used, (T) operates to close contacts 5/6T
and 3/4B only, operating fully when lead "A"
is opened. (T) locks to (P2) thru (T1).
2-1/2 seconds after ground is removed from
lead "A", this lead is again grounded or 2
seconds after lead "PKU" is opened, ground
is connected to lead "INT". Either of these
thru a make contact of (T), operates (T1).

; (T1) operated locks to off normal
ground, releases (T), and connects positive
coiln battery to relay (I) instead of nega-
tive. If (P2) releases before (T) oper-
ates, (T1l) is released and the above
sequence of operations will be repeated when
(P2) again operates. Fig. B thus insures
against false charging when busy flashes or
other transient conditions operate (P2).

8.3 Overtime Charging with No Delay
Charging - Fig. E

With Fig. E the operation 1is as de-
scribed in Par. 8.1 except that the oper-
ation of relay.(C) grounds the "C" and "B"
leads for the purpose of starting the
assoclated timer. Relay (C) locks under
control of the timing circuit "F" lead,
operates relay (A) and also sets the circuit
so as to collect the coin when the calling
subscriber disconnects. The start relay in
the timing circuit -locks to lead "B".
During the interval from the time that the
coln 1s collected by the assoclated coin

Page 3



CD-31592-02

collect and monitor circuit after 4-1/2
minutes of conversation until the 5 minutes
period is reached, battery 1s removed from
the "F" lead allowing relay (C) to release
80 that if the subscriber disconnects during
this interval, any coln deposited will be
returned by this circuit. Relay (A) oper-
ated disconnects the tip and ring of the
calling line from the (T) retard coil and
(R) relay thus releasing (R), and connects
the tip and ring thru (P) and (Pl) relays

to the first selector. Relay (R) released
releases (D) and (DD).

8.4 Overtime Charging with Delayed
Charging - Fig. F

With Fig. F the operation is the same
as described in Par. 8.2 except that the
operation of relay (C), instead of connect-
ing positive coin battery to relay (I),
connects that relay to the 2B spring of
relay (T1), and the relays in Fig. F func-
tion as follows:

When the called subscriber answers
(P2) relay operates, in turn closing the
circuit of (T) to lead "PKU" or "A". This
lead is grounded for 1/2 second once every
3 seconds, (except that when the inter- |
rupter circuilt is not in use, lead "PKU" is

grounded). When (T} operates, it grounds
lead "ST" (when "ZE" option is used, to
start the interrupter or keep it o erating).
When "ZD" option'is used, relay (T) operates

to close contacts 5/6T and 3/4B only, oper-
ating fully when lead "A" is opened. Re-
lay %T) locks to (P2) thru relay (T).

2-1/2 seconds after ground 1s removed from
lead "A", the "A" lead is again grounded or
2 z-conds after lead "PKU" 1s opened, ground
1s connected to lead "INT". Either of these
%ea?s thru a make contact of (T), operates
T1).

Relay (T1) operated, locks to off
normal ground, releases (T) and connects
positive coin battery to relay (I) instead
of negative. If (PSX releases before (T)
operates, (Tl) is released and the above
sequence of operations will be repeated when
(P2) again operates. Fig. F thus insures
against false charging when busy flashes or
other transients conditions operate (P2).
During the interval from the time that the
coln is collected by the associated coiln
collect and monitor circuilt after 4-1/2
minutes of conversation until the:5 minutes
period is reached, battery is removed from
the (T1) relay allowing it ta release so
that if the subscriber disconnects during
this interval, any coin deposited will be
returned ‘by this circuit,

9. CALL NOT CHARGED

If the line current is not reversed:
(P), (K) and (K1) will not operate and the
circuit remains in a condition to return the
coin when the calling party disconnects. On
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this type of call, (A) does not operate and
the (A) and (B) condensers placed in the tip
and ring leads provide the talking circuit,
and relay (R) and retardation coil (T) pro-
vide the talking battery and ground supply.

10. DISCONNECT

10.1 Call Charged ((C) Relay Operated)
When the calling subscriber dis-
connects, the line finder is still held op-
erated by ground at the contacts of (HH).
(s) and (A% release when ground is removed
from the selector sleeve and cause (X) to
operate under control of a ground interrup-
tion on lead "D", lighting the green alarm
lamp (A). Ground is intermittently and
alternately connected to leads "P" and "I"
for an interval of 1/2 second duration each,
This feature is used to cause the coln
control battery of this circult, as de-
scribed later, to be connected to the sub-
scriber's line for 1/2 second duration and
thereby insure sufficient time for proper
operation of the coin box magnet. (Y) oper-
ated locks under control of (HH) and con-
nects battery to the winding of (B) which
operates when ground is received on the "I"
lead. If the called subscriber should hang
up before the calling subscriber, the line
current 1s reversed when the called station
disconnects, operating (P) and releasing
(P1). (P) operated with (Pl) released
short-circuit the winding of (J) causing it
to release. (J) released releases (K) and
short-circuits (P). (P1) operated and (K)
released release (K1). (J) released places
the (P) relay dgain on the ground side of
-the 1line. If the calling party disconnects
first, (J), (K) and SKl and with Fig. B or
F, (T) release when (HH) releases (see 11.2).

10.2 Noncharge Call ((C) Relay Normal)

When the calling station disconnects
(R) releases, releasing (D) and (DD), .and
opens the loop to the succeeding switches.
Afterian interval ground is removed from the
sleeve of the selector. From this point on,
the circult functions as-described in the
preceding paragraph, except the (J), (K) and
(K1) will not have been operated.

11. COIN CONTROL

11.1 The operation of (B) connects positive
: or negative coin battery to the line
to dispose of the coin. If the coin 1s to
be collected, positive battery is connected
to the winding of (I) through the front con-
tact of (C) and with Fig. B or Fig. F through

front contact of (Tl). The operation of a
relay in the timing circuit, after extending
the talking circuit through the trunk finder
and assoclated coin collect circuit grounds
the "G" lead through contacts 4/5B of relay
(T1), holds relay (S) operated and grounds
the sleeve to prevent the connection from
releasing until the coin collect circuit has
collected 'the coin. If the ¢oin is to be
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returned, the negative battery 1s connected
to the line through the front contact of (B)
or (HH) and the back contact of relay (T1)
and front contact of (C) with Fig. B or F,
through the winding of (I). (I) now oper-
ates in series with the coin magnet and re-
mains operated during the time that the
battery 1s connected to the line. Battery
through the coin magnet should cause
disposal of the.coin, but the magnet will
hold ground on the tip of the line as long
as 1t is operated. The operation of (I)
connects battery tohold (H) operated since
the operating circuit for this relay is
opened when %B) operates. When the "I" lead
ground 1s 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) re-
operates, connecting coin disposal current
to the 1line. 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 potential.

I1.2 Release of Circuit - "A" or "G" Option

With (B) operated and (1) normal (H)
releases, releasing (HH) which (a) removes
ground from the line finder sleeve, gb) re-
leases (B), (Y), and also (C), (K), (K1) and
(T1) if operated, (c) connects battery to
"RB1" of (RT),. (d) opens leads "CT" and
"er1", and (ej removes battery from lead "A"
The release of (B) connects the incoming tip
and ring to relay (L) thus restoring the
circuit to normal.

11.3 Release of Circuit - }F" Option

The circult functions as described in
the preceding paragraph except that when
(HH) releases (B) remains locked to lead "I',
and (HH) removes the coln return battery
from 5B(C) with Figs. A, B or E furnished or
3(€) with Fig. F. Thus (B) remains operated
for approximately 1/2 second until ground is
removed from lead "I". This insures suffi-
cient time for the line finder cut through
relay to release before the incoming tip
and ring are connected to relay (L).

12, STUCK COIN
2.1 "X" Wiring

If for any reason the coin is not
properly disposed of, (B) continues to func-
tlon under control of the "I" lead ground.
After an interval of time the assoclated
alarm circuit will indicate a trouble condi-
tion by audible and visual alarms.

I3 Uyt Wirling

' wiring provides a connection to
battery.on the "IB" lead in the associlated

"Coin Trunk Timed Release Circuit". When
this circult is used the continued attempts
of the Coln Trunk Circult to dispose of the
coin are limited by the timing of the Release
Circult. At the end of the time period bat-
tery 1s removed from the "IR" lead and the
circult- functions as though the coin had

been disposed of, restoring to normal as de=
scribed in Paragraph 11.

13. CALLS TO SPECIAL SERVICE OPERATOR

On calls to a speclal service operator,
the selector level trunk is so arranged .that
battery and ground are reversed immediately
when the eperator answers. This causes the
circult to function as described in Para-
graph 8., If coin collect current is
supplied to the line from the trunk, (P)
remains released and (Pl) releases. If coin
return current 1s applied to the line from
the trunk, (P) operates and (Pl) remains
operated. Nelther relay performs a useful
function at this time.

On a rering by the special service
operator, gP' may operate on ringing cur-
rent. If (P) remains operated due to earth
potential with (P1) released it shunts down
(J). (J) released releases (K) and short.-
circults (P). The earth potential whdch may
have held (P) will not operate if after the
short circuit is removed. The release of- (J)
also reverses the tip and ring operating
(P1) which shunts down (K1),

14. CONTACT PROTECTION

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

15. OPERATION WHEN "T" WIRING IS USED

The "T" wiring is used only when the
lines on certain levels in the associated
line finder group are equipped with long
line eircuits. The line finders are then
equipped with normal post springs that oper-
ate 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; leads "E" and
"F", (which are connected together when the
finder 18 normal for the purpose of making
the finder busy by grounding the sleeve at
the assoclated first selectors) are opened
and lead "F" 1s 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) eloses 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
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sleeve so as to hold the 1ine finder until
(HH) operates. The bridge across the tip
and ring causes the operation »f relays in
the first selector that supply a holding
ground over the "S" lead. When -ground 1s re-
turned over the "S" lead from the first
selector (A) and (S) operate (relay (A) op-
erating over the "A" and "F" leads in turn
operating (S) which locks to the sleeve).
The operation of (A) closes the tip and ring
through from the long line -circult to the
rirst selector, operates (P1l) and allows (L),
(N), (NN) and (DD§ to release. The operation
of (8) operates (H) and (HH). (H) locks
under control of (B). The test for pres-
ence of the coiln at the substation is made
in the long line circult and therefore (RT)
and (BT) do not enter into the circuit op-
eration on this call; similarly, the dial
pulses are repeated in the long line circult
so that (R) is not used. When the call is
answered (P) operates, (Pl) releases, and
circult functions as described in the first
paragraph of Section 8. However the only
useful function in the operation of (P)

and release of (P1l) is to operate (C), which
locks to the sleeve and sets the circuilt in
a position to collect the coin when the sub-
gcriber disconnects. When the calling sub-
scriber disconnects the circuit functions

as described under Section 10. If the call
is answered (C) is operated causing. coin
collect current to be applied to the line
and 1f the call 1s not answered (C) is
normal and coln return current is then
applied to the line. On calls to the spe-
clal service operator (P) operates and (P1)
releases which operates (C) and sets the
circult in a position to collect the .coin
when the subscriber dlsconnects. The .
operation of (J), (K) and (K1) serves no
useful function on this type of call be-
cause the repeating coil in the long line
circuit prevents the coin ground from
grounding the tip conductor in this circuit.

16, TEST JACKS
(T) Jack

Insertion of a plug in Jjack (T)
grounds the "S" lead toward the line finder,
making that circuilt busy.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 2336-AH-RCD-KM
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16.2 (TT) Jack

Pulse Repeating tests of relay (R) are
made by connecting the pulsing test set to
Jacks (T) and (TT). (TT) cuts off the asso-
clated selector and provides locking ground
for relay (S). Momentary operation of key
(SC) in all but the earliest pulsc repeating
test sets operates (RT) and in turn (S)
Where the pulse repeating test set 1s not so
arranged, (RT) must be momentarily operated
manually.

16.3 (OT) Jack

The (OT) jack is provided for the pur-
pose of controlling the operation of the coln
collect and monitor circuit when testing
without waiting for the timer to time out
the 4-1/2 minute and 5 minute intervals.

The (OT) Jjack may also be used to check
the accuracy of the timer,

i7. CLASS OF SERVICE TONE-LINE NO.
METHOD OF COIN CONTROL - FIG. 2

Where the line number method of cein
control is used, a class of service tone
1s required. This is provided by Fig. 2.

18. CUT-OFF KEYS FOR A, I AND P LEADS
FIG. 3

I. the A lead becomes accldentally
grounded, no alarm will be sounded, and the
interrupter circuit will not start. If the
P lead is grounded, the first coin pulse
may be short, resulting in a stuck coin
condition at the coin box. If the P lead
1s grounded, the coin trunk will not
release at the end of the call.

To aid in locating such troubles,
the A, I. and P. leads are carried thru
the key of Fig. 3, which will 1solate the
trunks in groups of 10, To guard against
leaving the key inadvertently operated,

a guard lamp 1s associated with the key.

19. USE IN OFFICES EQUIPPED WITH CAMA
TRUNKS ~ FIG. 2 ("ZH" OPTION)

Direct ground is required on "A" lead
to restrict coin lines from CAMA trunks.
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STEP BY STEP SYSTEMS
NO. 1, 350A, 3554, 360A OR 35E97
COIN TRUNK CIRCUIT
FOR USE PRECEDING ‘A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED FOR DELAYED CHARGING
AND OVERTIME CHARGING

CHANGES
A, CHANGED AND ADDED FUNCTIONS

Al To provide direct ground to the A lead
in Fig. 2 in offices equipped with
CAMA trunk.

C. CHANGES IN CIRCUIT REQUIREMENTS OTHER
THAN THOSE APPLYING TO ADDED OR REMOVED
APPARATUS :

C.1 The current flow values for the (B)
relay were formerly: Operate test
24.5, Readj: 23. (No nonoperate was shown).

c.2 Circuit preparation information for
(I) relay was revised to facilitate
adjustment procedure.

C.3 The (P) and (P2) relays were regrouped
on the table to clarify which require-
ment was applied.

D. DESCRIPTION OF CIRCUIT CHANGES

D.1  Added "or for use in offices eqguipped

with CAMA trunks" to Fig. 2 title to
facilitate grounding the A lead when CAMA
trunks are required,

D.2 Revised Note 102 to provide use in
offlces equipped with CAMA truqks.

All other headings under Changes, no change.
1. PURPOSE OF CIRCUIT

3d ThHis circult is used to provide dial

service to prepayment coin stations.
It i1s arranged to automatically 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. It functions with
eircults arranged to time the call and
collect the coin for each five minute in-
terval of conversation.

2, WORKING LIMITS
241 Maximum external circuit loop re-

sistance for subscriber's pulsing and
supervision - See Range Chart.

Printed in U. S. A.

2.2 Earth Potential Limits:

Relay (P)
Neg. Limit Maximum 10V
Min. Max.
Conduec. Pos.
Lp. E.P.
Pogitive .0 Ohms 9.5V
Limits 105 " ; €
220 * 0.5 ¢
320 " 11 o
Iog M 33.85"
530 " 12 n

2.3 Minimum Insulation Resistance -
20,000 Ohms, f

3. FUNCTIONS

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

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

3.03 To test for the presence of a coin
1n 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 comple-
ted calls on which there is no charge.

3.06 To automatically collect the coin on
. completed calls to stations on which
a charge 1s to be made.

3.07 To automatically collect the coin on

completeq calls to the special i
service operator unless the operator other-
wise disposes of the coin before discon-
necting., T 4 §

3.08 To cut out the coin test and pulse '

repeating equipment when preceded by
a long line circuit. : -
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3.09 With Fig. B, to defer setting up the
charge condition until 2 to 5 seconds
after answer by the called party.

3.10 To indicate a trunk which-has failed
to dispose of a coin.

4. CONNECTING CIRCUITS

3.11 To start the associate timer when the
called party answers on local charge
calls,

3.12 To extend the talking circuit to the
associated coin collect and monitor
circuit.

When this circuit is shown on' a key sheet, the connecting information thereon shall

be followed.

4,01 Line Finder Circuit

4,02 Selector Circuit

4,03 Interrupter and Alarm Circuit for Prepay

Coin Trunks
4,04 Coin Trunk Timed Release Circuit

4,05 Sub-Line Circuit Equipped with Rotary
Line Switch

4,06 Miscellaneous Alarm Circuit for Prepayment

Coin Box Trunks
4.07 Selector Repeater
4.08 Pulsing Test Set

4.09 Timing Circuit for Coin Trunks

4,10 Interrupter and Alarm Circuit to Provide

a Delay Interval for Use with 804C
Ringing Power Plant

No. 1 or 350A No. 355A
SD-31530-01%* SD-32000-01%*

SD-30200-01* SD-31735~01*%

SD-30852-01* SD-31975-01
SD-31861-01 SD-31861-01
SD-31259-01 SD-31259-01

SD-31978-01

SD-31914-01* SD—31914-Ol*

SD-90469-01 or SD-90469-01 or

SD-90469-02 SD-97469-02
SD-31893-01 SD-31893-01

or Special or Special
SD-32115-01 SD-32115-01
SD-32180-01 SD-32180-01

*Typical Circuit

DESCRIPTION OF OPERATION
5. ORIGINATING A CALL

The following description applies to
"3" wiring or to "T" wiring on calls not
originating on lines equipped with long line
circuits. When "T" wiring is used, leads
"E" and "F" are normally connected through
normal post springs of the line finder ex-
cept on levels on which long line circuits
are used.

When a prepayment coin station is
connected to this circuit by a line finder,
relay (L) operates over the subscriber's
loop, in turn operating (N) and (DD).  (N)
operated operates (NN), which closes the
circuit to the associated first selector
operating relay (P1); provides a holding
circuit for (DD); and changes from battery
to the ring through the noninductive winding
of (RT) to battery through the operating
winding of (RT) and the primary winding of
(BT). It also removes ground from relay
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(L), secondary winding, which then holds in
series with the 6000 ohm winding of (BT),
but éBT; does not operate at this time. Re-
lay (DD) operated connects ground to the
sleeve lead to hold the line finder. When
the (C) retardation coil is connected across
the tip and ring leads by the operation of
(DD), the (A) relay in the first selector
operates and an assoclated common shelf re-
lay completes the dial tone path to the line
through a winding of .the (A) relay of the
selector. The dial tone path is closed to
the calling subscriber through resistances
(B) and (C) when "Z" option is used. Other-
wise, it is not closed until the coin 1is
deposited, as described in Paragraph 6.

6. COIN DEPOSITED

When the coin 1s deposited by the
calling subscriber, (RT) operates, operating
(S), which locks to battery through its
front contacts, operates (H) and (HH), sup-
plies dial tone to the calling subscriber,
if not already supplied through "Z" option,
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CIRCUIT DESCRIPTION ,
EWITCHING SYSTEMS DEVELOPMENT DEPARTMEN

STEP-BY-STEP SYSTEMS
NO. 1, 3504, 355A, 360A OR 35E97
: COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED FOR DELAYED CHARGING |
AND OVERTIME CHARGING

CHANGES prepayment coin lines with or without de-

e d char A
C. CHANGES IN CIRCUIT REQUIREMENTS OTHER TR IRENS Tor overtiing S
THAN THOSE APPLYING TO ADDED OR RE- D.2 In Figs. B and F, the multinle T
" MOVED APPARATUS information for leads INT and Pxopwa;

"To max 9 other Figs. B (or F)."
C.1 The Readjust nonoperate for relay Y 2 " L

was formerly 9.5. D.3 In Note 102 reference to 360A and
35E97 was added, and the information
C.2 Note 3 is added on page 3. for Fig. 3 under "Feature or option"was
only "Cutoff key for ™A," ®wI™ and "pm
D. DESCRIPTION OF CIRCUIT CHANGES leads." Reference to ZK and ZL options was
associated with Y, ZA and X, A options
D.1 The title formerly was respectively instead of with Fig., 3.
gngiBY:SSEPOEYSTE%S D.4 Voltage limits were formerly shown
COLN TRUNK cIRCOIT AR h0-00%,
. D:5 Cross-connection Figs. 56 and 57 are
for use preceding a first selector serving revised.

k. - CONNECTING CIRCUITS

When this circuit is shown on a key sheet, the connecting information thereon
shall be followed.

No. 1 or 350A 3604 No. 355A 35E97
oL Line Finder Circuit SD=31530-~01*% SD=31530-01 SD-32000-01* SD-32000-01
he2 Selector Circuit 'SD-30200-01* SD-30200-02% SD-31735-01% SD-30910-01%

43 Interrupter and Alarm
Circuit for Prepay Coin

Trunks SD-30852~01% SD-31975-01 SD-31975-01  SD-31975-01
Lol Coin Trunk Timed Release :

Circuit SD-31861-01  SD-31861-01 SD-31861-01  SD-31861-01
h.5 ‘Subline Circuit Equipped

with Rotary Line Switch SD-31259-01 SD-31259-01

4.6 Miscellaneous Alarm Circuit
for Prepaymenp Coin Box

Trunks SD-31978-01  SD-31978-01  SD-31978-01
4.7 ~ Selecter Repeater SD-31914-01% SD-31914-01%

4.8 Pulsing Test Set SD-90469-02  SD-90469-02 SD-31858-01 SD-31858—01.

*Typical Circuit
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No. 1 or 350A 360A No. 355A 35E97
4.9 Timing Circuit for Coin SD-31893-01 : $D-31893-01
Trunks or Special or Special
SD-32115-01 SD-32115-01
L.10 Interrupter and Alarm $D-32130-01 5D-32120-01 '

Circuit to Provide a Delay

Int 804C Ringi
Pngivgiagzr Uz wiih o ABLOE All other headings, no change.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 2313-0CH-RLL-HK
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CIRCUIT DESCRIPTION CD-31592-02
SWITCHING SYSTEMS DEVELOPMENT DEPARTMEN Issue 6-D
Dwg. Issue 16-D

STEP-BY-STEP SYSTEMS
NO. 1, 350A OR 355A
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
WITH OR WITHOUT DELAYED CHARGE
ARRANGED FOR OVERTIME CHARGING

CHANGES D.4 Notes 102 and 103 are revised to
. refer to Figs, 2 and 3 and options
B. CHANGES IN APPARATUS ZH, ZI, and ZJ.
B.l Added D.5 Wiring for Fig. 2 and ZI and ZH
options is added in Fig. 56 ZJ
18BD Res. (K) Fig. 2 wiring is indicated and the A lead to
2AF Key Unit,)Fi 3 line findersis rated Mfr, Disc., In Figs,
2Y Lamp ) 54 and 55 the RS and A jumpers to line
finder circuit is rated Mfr. Disc. and the
C. CHANGES IN CIRCUIT REQUIREMENTS OTHER A jumper between the coin trunk and Selec-
THAN THOSE APPLYING TO ADDED OR REMOVED tor Circuit T,S. and the A lead cable
APPARATUS conductor to Fig. 52 or 56 is added. Re=-

, ference to circuit Fig. 2 is added.
C.1 The current flow values for the (Y)

relay were formerly: Operate Test D.6 The P, A and I leads to alarm and
20, Readj. 18. (No non-operate was shown), timed release circuits in Fig, 56
are rated Mfr, Disc., replaced by the
D. DESCRIPTION OF CIRCUIT CHANGES added P, A and I lead wiring in Kig. 57
and added Fig. 58. Reference to Circuit
D.1 Fig. 2 is added to provide direct Fig. 3 is added in Fig. 57. Note 205 is
or 3000 ohm ground on the "A" lead added.
to the first selector, when the line number
method of coin control is used, This All other headings under changes, no change.
indicates to the Auxiliary Trunk beyond the
first selector that the call is from a 1. PURPOSE OF CIRCUIT

coin line.
1.1 This circuit is used to provide dial

D.2 "ZJ" option is assigned to lead "A" service to prepayment coin stations.

Fig. E to eliminate conflicting It is arranged to automatically collect or
information as to the use of the "A" lead return the coin deposited as required, after
since in Fig. E, the "A" lead is used when each call. When Fig, B is used, it is
special service trunks provide access to arranged to delay setting up the charge
the operator. In this case the "A" lead condition until 2 to 5 seconds after the
ground indicates that overtime charging called party answers, It functions with
is not required. Special service trunks circuits arranged to time the call and
are not used with the line number method collect the coin for each five minute in-
of coin control. terval of conversation,
D.3 Fig. 3 is added to provide for 2, WORKING LIMITS

sectionalizing the A, I, and P leads
to facilitate restoring service and loca- 2,1 Maximum external circuit loop re-
ting trouble when any of these leads be- sistance for subscriber's pulsing and
comes accidently grounded. supervision - See Range Chart,

Page 1
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2+2 Earth Potential Limits:

Relay (P)
Neg. Limit Maximum 10V
Min, Max,
Conduc. Pos.
Lp. E.P.
Positive 0 Ohms 9.5V
Limits 105 10 "
220 " 1O0.5 "
320 v 11 "
h25 ” 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 or selector repeater,

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.

L4, CONNECTING CIRCUITS

3.05 To automatically return the coin on -

all uncompleted calls and on comple-
ted 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 the special '
service operator unless the operator other-
wise disposes of the coin before discon-
necting.

3.08 To cut out the coin test and pulse
repeating equipment when preceded by
a long line circuit.

3.09 With Fig. B, to defer setting up the
charge condition until 2 to 5 seconds
after answer by the called party.

3.10 To indicate a trunk which has failed
to dispose of a coin.

3.11 To start the associate timer when thé

called party answers on local charge
calls,

3.12 To extend the talking circuit to the
associated coin collect and monitor .
circuit. :

When this circuit is shown on a key sheet, the connecting information thereon shall

be followed.

4.1 Line Finder Circuit

4o 2 Selector Circuit

L.3 Interrupter and Alarm Circuit for
Prepay Coin Trunks

Lob Coin Trunk Timed Release Ckt.

4 5 Sub-Line Circuit Equipped with
Hotary Line Switch

4.6 Miscellaneous Alarm Circuit for Pre-
payment Coin Box Trunks

L.7 Selector Hepeater

4.8 Pulsing Test Set

4.9  Timing Circuit for Coin Trunks

4.10 Interrupter and Alarm Ckt. to Provide
a Delay lnterval for Use with 804C
Ringing FPower Plant
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© SD-90469-01 or

No. 1 or 350A No. 355A
SD-31530-01% SD-=32000-01x*

SD-30200-01% SD-31735-01%

SD-30852-01x* SD-31975-01
SD-31861-01 SD-31861-01
SD-31259-01 SD-31259-01

SD-31978-01

SD-31914-01% SD-31914~01%

SD-90469-01 or

SD-90469-02
SD-31893-01
or Special
SD-32115-01

SD-32180-01

*Typical Circuit

SD-90469-02
SD-31893-01
or Special
SD-32115-01

SD-32180-01
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DESCRIPTION OF OPERATION
5. ORIGINATING A CALL

The following description applies to
"S" wiring or to "T" wiring on calls not
originating on lines equipped with long line
circuits., When "T" wiring is used, leads
"E" and "F" are normally connected through
normal post springs of the line finder ex-
cept on levels on which long line circuits
are used,

When a prepayment coin station is
connected to this circuit by a line finder,
relay (L) operates over the subscriber's
loop, in turn operating (N) and (DD)., (N)
operated operates (NN), which closes the
circuit to the associated first selector
operating relay (Pl); provides a holding
circuit for (DD); and changes from battery

" to the ring through the noninductive winding

of (RT) to battery through the operating
winding of (RT) and the primary winding of
(BT). 1t also removes ground from relay
(L), secondary winding, which then holds in
series with the 6000 ohm winding of (BT),
but (BT) does not operate at this time. Re-
lay (DD) operated connects ground to the
sleeve lead to hold the line finder. When
the (C) retardation coil is connected across
the tip and ring leads by the operation of
(DD), the (A) relay in the first selector
operates and an associated common shelf re-
lay completes the dial tone path to the line
through a winding of the (A) relay of the

selector. The dial tone path is closed to
the calling subscriber through resistances
(B) and (C) when "Z" option is used. Other-

wise, it is not closed until the coin is
deposited, as described in Paragraph 6.

6. COIN DEPOSITED

When the coin is deposited by the
calling subscriber, (RT) operates, operating
(S), which locks to battery through its
front contacts, operates (H) and (HH), sup~
plies dial tone to the calling subscriber,
if not already supplied through "Z" option,
connects (R) to the ring of the line and
removes battery from (RT) which releases and
from the 29 ohm winding of relay (L), which,
however, is held operated by the 800 ohm
winding for a time. (R) operated operates
(D) and closes a path for holding the (A)
relay of the first selector when (NN) re-
leases., (D) operated holds (DD) operated.
(H) operated takes over the control of (HH)
from (8). (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, and with "F" option connects
coin return battery to relay (C). (N) re-
leased short-circuits (L), releasing it.

(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.

The purpose of the (BT) relay is to
block the aperation of the coin trunk in
case of an irregular condition on the line.
The operation is as follows: (BT) operated
locks to the sleeve, through its tertiary
winding and resistance J (the function of
which is to prevent (BT) from overheating
on its tertiary winding) and opens the cir-
cuit to (8) preventing its operation and
preventing dialing. It is necessary for the
calling subscriber to hang up his receiver
after the irregular condition ceases before
a further attempt can be made on the call.

7. DIALING

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

8, CALL CHARGED
8.1

No Delayed or Overtime Charging -
Fig. A

If the call is one on which a charge
should be made, the line current is reversed
when the called party answers, operating (P)
and releasing (Pl) which was previously op-
erated, With (Pl) released and (P) opera-
ted, (J) and (C) operate and lock. The (J)
relay operated operates (K), reverses the
tip and ring leads from the first selector
and short-circuits (P) which releases. The
reversal of the tip and ring leads causes
(P1) to operate. (K) operates (K1) through
the front contact of (Pl). (K1) operated
locks and removes the short circuit from
(P). If due to an irregular operation at
the called station battery and ground again
reverse before (K1) operates, (Pl) will re-
lease, but (K1) will operate through the
back contact of (P).

Relay (C) operated locks and operates
(A) and also sets the circuit so as to col-
lect the coin when the calling subscriber
disconnects. Relay (A) operated disconnects
the tig and ring of the calling line from
the (T) retardation coil and (R) relay, re- -
leasing (R), and connects the tip and ring
through (P) and (P1) to the first selector.,
(R) released releases (D} and in turn (DD).
(DD) released performs no useful function at
this time. The reversal of the line by the
operation of (J) is necessary to keep the
tip side of the line, which is grounded at
the station as long as a coin is in the box,
always connected through relay (P) to the
ground side of the connection,

8.2 With Delayed Charging-and No Over-
time - Fig., B

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

When the called subscriber answers

(P2) operates, in turn closing the circuit
of {T) to lead "PKU" or "A", This lead is
rounded 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" (when "J"
option is used, to start the interrupter or
to keep it operating). When "H" option is
used, (T) operates to close contacts 5/oT
and 3/4B only, operating fully when lead "A"
is opened. (T) locks to (P2) thru (T1).
2-1/2 seconds after ground is removed from
lead "A", this lead is again grounded or 2
seconds after lead "PKU" is opened, ground
is connected to lead "INT", KEither of these
thru a make contact of (T), operates (T1),

(T1) operated locks to off normal
ground, releases (T), and connects positive
coin battery to relay (1) instead of nega-
tive. If (P2) releases before (T) oper-
ates, (Tl) is released and the above
sequence of operations will be repeated when
(P2) again operates. Fig. B thus insures
against false charging when busy flashes or
other transient conditions operate (P2).

8.3 Overtime Charging with No Delay
Charging -~ Fig. E

With Fig. E the operation is as de-
scribed in Par. 8,1 except that the oper-
ation of relay (C) grounds the "C" and "B"
leads for the purpose of starting the
associated timer., Relay (C) locks under
control of the timing circuit "F" lead,
operates relay (A) and also sets the circuit
so as to collect the coin when the calling
subscriber disconnects, The start relay in
the timing circuit locks to lead "B",
During the interval from the time that the
coin is ccllected by the associated coin
“collect and monitor circuit after 4-1/2
minutes of conversation until the 5 minutes
period is reached, battery is removed from
the "F" lead allowing relay (C) to release
so that if the subscriber disconnects during
this interval, any coin deposited will be
returned by this circuit. Relay (A) oper-
ated disconnects the tip and ring of the
calling line from the (T) retard coil and
(k) relay thus releasing (R), and connects
the tip and ring thru (P) and (Pl) relays
to the first selector. Relay (R) released
releases (D) and (DD).

8.4 Overtime Charging with Delayed
Charging - Fig., F

With Fig. F the operation is the same
as cescribed in Par. 8.2 except that the
operation of relay (C), instead of connec-
ting positive coin battery to relay (1),
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connects that relay to the 2B spring of
relay (Tl), and the relays in Fig. F func-
tion as follows:

When the called subscriber answers
(P2) relay operates, in turn closing the
circuit of (T) te lead "FKU" or "A"™. 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" (when "ZL" option is used, to
start the interrupter or keep it operating).
When "ZD" option is used, relay (T? operates
to close contacts 5/6T and 3/4LB bonly, oper-
ating fully when lead "A" is opened. Relay
(T) locks to (P2) thru relay (T). 2-1/2
seconds after ground is removed from lead
"A", the YA" lead is again grounded or 2
seconds after lead "FKU" is opened, ground
is connected to lead "INT", Either of these
%ea?s thru a make contact of (T), operates
T1).

Relay (Tl) 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, (Tl) is released and the above’
sequence of operations will be repeated when
(P2) again operates. Fig. F thus insures
against false charging when busy flashes or
other transients conditions operate (FP2),
During the interval from the time that the
coin is collected by the associated coin
collect and monitor circuit after 4-1/2
minutes of conversation until the 5 minutes
period is reached, battery is removed from
the (Tl) relay allowing it to release so
that if the subscriber disconnects during
this interval, any coin deposited will be
returned by this circuit.

9. CALL NOT CHARGED

If the line current is not reversed
(P), (K) and (K1) will 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 placed in the tip
and ring leads provide the talking circuit,
and relay (KR) and retardation coil (T) pro-
vide the talking battery and ground supply.

10, DISCONNECT
10.1 Call Charged ((C) Relay Operated)

“hen the cal.iing subscriber dis-
connects, the line finder is still held op-
erated by eround at the contacts of (ilil).
() and (A) releas. when ground is rem-ved
from the selector sleeve and cause (V) to
operate under coutrol of a grouna interrup-
tion on tead "P", ‘lighting the green alarm
lamp (A). OGround is intermittently and
alternately connected to leads "P" and "1"
for an interval of 1/2 second duration each,
This feature is used to cause the coin
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control battery of this circuit, as de-
scribed later, to be connected to the sube-
scriber's line for 1/2 second duration and
thereby insure sufficient time for roper
operation of the ccin box magnet, FY) oper-
ated locks under control of (HH) and cone
nects battery to the winding of (B) which
operates when ground is received on the "I"
lead, If the called subscriber should hang
up before the calling subscriber, the line
current is reversed when the calied station
disconnects, operating (P) and releasing
(P1)., (P) operated with (Pl) released
short-circuits the winding of (') causing it
to release, (J? released releas:s (K) and
short-circuits (P). (Pl) operated 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, B or
F, (T) reléase when (HH) releases (see 11.2).

10,2 Noncharge Call ((C) Relay Normal)

When the calling station disconnects

(R) releases, releasing (D) and (DD), and
opens the loop to the succeeding switches,
After an interval ground is removed from the
8leeve of the selector. From this point on,
the circuit functions as described in the
receding paragraph, except the (J), (K) and
?Kl) will not have been operated,

11, COIN CONTROL

11,1 The operation of (B) connects positive

or negative coin battery to the line
to dispcse of the coin, If the coin is to be
collected, positive battery is connected to
the winding of (I) through the front contact
of (C) and with Fig. B or Fig. F through
front contact of (Tl). The operation of a
relay in the timing circuit, after extending
the talking circuit through the trunk finder
and associated coin collect circuit grounds
the "G" lead through contacts 4/5B of relay
(Tl), holds relay (S) operated and grounds
the sleeve to prevent the connection from
releasing until the coin collect circuit has
collected the coin, If the coin is to be re-
" turned, the negative battery is connected to
the line through the front contact of (B) or
(HH) and the back contact of (C) with Fig. A-
or E and through the front contact of (B% or
(HH) and the back contact of relay (Tl) and
front contact of (C) with Fig, B or F,
through the winding of (I). (I) now oper=
ates in series with the coin magnet and re-
mains operated during the time that the
battery is connected to the line. Battery
through the coin magnet should cause
disposal of the coin, but the magnet will
hold ground on the tip of the line as long
a8 it is operated. The operation of (I)
connects battery to hold (H) operated since
the operating circuit for this relay is opa-
ed 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

with Fig., F,

closure of ground to the "I" fead (B) re-
operates, connecting 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 shculd flow through
(I) on the subsecuent application of the

. coin potential,

11,2 Release of Circuit « "A" op nGn Option

With (B) operated and (1) normal (H)
releases, releasing (HH) which (a) removes
ground from the line finder sleeve, (b) re=
leases (B),(Y), and also (C), (K), (K1) and
(T1) if operated, (¢) connects battery to
"RB1" of (RT), (d) opens leads "CT" and
"CT1l", and (e; removes battery from lead "A",
The release of (B) connects the incoming tip
and ring to relay (L) thus restoring the
¢ircuit to normal,

11.3 Release of Circuit - "F" Option

The circuit functiéns as described in
the preceding naragraph except that when (HH
releases (B) remains locked to lead "I", and
(HH) removes tne coin return battery from
5B(C) with Figs. A, B or E furnished or 3(C)
Thus (B) remains operated for
approximately 1/2 second until ground is re=
moved from lead "I", This insures sufficient
time for the line finder cut through relay
to release before the incoming tip and ring
are connected to relay (L),

12, STUCK COIN
12,1 X" Wiring

If for any reason the coin is not
properly disposed of, (B) continues to funce
tion under control of the "I" lead ground,
After an interval of time the associated
alarm circuit will indicate a trouble condie
tion by audible and visual alarms,

12,2 "Y' Wiring

"Y" wiring provides a connection to
battery on the "IB" lead in the associated
"Coin Trunk Timed Release Circuit". When
this circuit is used the continued attempts
of the Coin Trunk Circuit to dispose of the
coln are limited by the timing of the Release
Circuit, At the end of the time period bate
tery 1s removed from the "IR" lead and the
circuit functions as though the coin had
been disposed of, restoring to normal as de=-
scribed in Paragraph 11,

13, CALLS TO SPECIAL SERVICE OPERATOR

On calls to a special service operator,
the selector level trunk is so arranged that
battery and ground are reversed immediately
when the operator answers. This causes the
circuit to function as described in, Para=
graph 8, If coin collect current is
supplied to the line from the trunk, (P)
remalns released and (Pl) releases, 1If coin
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roturn current is applied to the line from
the trunk, (P) operates and (Pl) remains
operated. Neither relay performs a useful
function at this time,

On a rering by the special service
operator, (P) may operate on ringing cur-
rent, If (P) remains operated due to earth
potential with (Pl) released it shunts down
{(J)o (J) released releases (K) and short-
circuits (P); The earth potential which may
have held (P) will not operate if after the
short circuit is removed, The release of (J)
also reverses the tip and ring operating
{P1) which shunts down (K1),

14. CONTACT PROTECTION

Resistances (D) and (F) at relay (DD)
are connected to the M" and "B" condensers
during the application of coin battery to
the line and in this connection are used to
protect the contacts which controcl the ap-
plication of this battery to the coin magnet.
Condenser (D) and resistance (E) are used to
protect the pulsing contacts of relay (R).

15, OPERATION WHEN "T" WIRING IS USED

The "T" wiring is used only when the
lines on certain levels in the associated
line finder group are equipped with long
line circuits, The line finders are then
equipped with normal post springs that oper=
ate 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, leads "E" and
"Fr.. (which are connected together when the
finder is normal for the purpose of making
the finder busy by grounding the sleeve at
the associated first selectors) are opened
and lead "F" is connected to lead "A", When
& 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
firat selector. The only useful function
of (DD) at this time is that it grounds the
sleesve 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 re-
turned over the "S" lead from the first
selector (A) and (S) operate (relay (A) op=
erating over the "A" and "F" leads in turn
operating (S) which locks to the sleeve).
The operation of (A) closes the tip and ring
through from the long line circuit to the
first selector, operates (Pl) and allows (L),
(N), (NN) and (DD? to release. The operation
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of (S) operates (H) and (HH). (H) locks
under control of (B). The test for pre~
sence 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
pulges are repeated in the long line circuit
so that (R) is not used, When the call is
answered (P) operates, (Pl) releases, and
circuit functions as described in the first
paragraph of Section 8, However the only
useful function in the operation of SP)
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 sub-
scriber disconnects., When the calling sub-
scriber disconnects the circuit functions

as described under Section 10, If the call
is answered (C) is operated causing coin
collect current to be applied tco 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 spe-
cial service operator (P) operates and (Pl)
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 be-
cause the repeating coil in the long line
circuit prevents the coin ground from
grounding the tip conductor in this circuit,

16, TEST JACKS .
16.1 (T) Jack

Insertion of a plug in jack (T)
grounds the "S5" lead toward the line finder,
making that circuit busy,

16.2 (TT) Jack

Pulse Repeating tests of relay (R) are
made by connecting the pulsing test set t»
jacks (T) and (TT%. (TT) cuts off the asso=
ciated selector and provides locking ground
for relay (S). Momentary operation of key
(SC) in all but the earliest pulse repeating
test sets operates (RT) and in turn (S).
Where the %ulse repeating test set is not so

arranged, (RT) must be momentarily operated
manually,
16,3 (0OT) Jack

The (OT) jack is provided for the pur=-
pose of controlling the operation of the coin
collect and monitor circuit when testing,
without waiting for tie timer to time out
the 4=1/2 minute and 5 minute intervals.

The (OT) jack may also be used to check
the accuracy of the timer,
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17, CLASS OF SERVICE TONE-LINE NO,
METHOD OF COIN CONTROL - FIG, 2

Where the line number method of coin
.control is used, a class of service tone
is required, This is provided by Fig. 2,

18, CUT=-2%F KEYSFCR A, I AND P LEADS
FIG, 3

If the A lead becomes accidental’y
grounded, no alarm will be sounded, and the
interrupter circuit will not start, If the

BELL TELEPHONE LABORATORIES, INC,

DEPT, 2313-0CH=RIL-QE

P lead is grounded, the first coin pulse
may be short, resuiting in a stuck coin
condition at the coin box, If the P lead
is grounded, the coin trunk will not '
release at the end of the call,

To aid in locating such troubles,
the A. I. and P leads are carried thru
the key of Fig. 3, which will isolate the
trunksin groups of 10, To guard against
leaving the key inadvertently operated,

a guard lamp is associated with the keye,
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CIRCUIT DESCRIPTION
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT

CD-31592-02
Issue 5-D
Dwg. Issue 15=D

STEF BY STEP SYSTEMS
NO. 1, 350A OR 355A
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
WITH OR WITHOUT DELAYED CHARGE
ARRANGED FOR OVERTIME CHARGING

CHANGES

A, CHANGED AND ADDED FUNCTIONS

A.l1 An optional feature is added for over-
time charging with no delay or with

delayed charging.

B, CHANGES IN APPARATUS

B.l Added

Figure E
(0T) 238 Type Jack

Figure F
(OT) 238 Type Jack
(T1) U327 Relay

B.2  Superseded Superseded By

Relay E589 Relay El446
Relay E626 Relay E888
Relay B500 Relay B36
Relay 149CG Relay 149AR
Relay E626)

or )"ZB" Option Relay R200 -
Relay E888) "ZC" Option

C. CHANGES IN CIRCUIT REQUIREMENTS
OTHER THAN THOSE APPLYING TO
ADDED OR KREMOVED APPARATUS

C.l Test note 5 for the (BT) relay former-
ly read: "Conn. bat. to 3B (CY for
Fig. A or 1B (Tl) for Fig. B.

D, DESCRIPTION OF CIRCUIT CHANGES

D,01 The use of the E589, E626, B500 and

149CG relays is rated Mfr. Disc. to
show realistic ratings for obsolescent
apparatus.

D.02 The multiple strap information for
"PKU"™ and "INT" leads on Fig. B
formerly read: "To max. 49 other ckts.,"

D.03 The use of "ZB" option is rated Mfr,
Disc, and is superseded by "ZC" option
in order to provide for charging.

D.0O4 Figures E and F and options "ZD" and
"ZE" are added to note 102 and to
options used table,

Printed in U. S. A.

D.05 Options "ZB", "ZC", Figs. E and F,

and relays E888, E626, B36, B500,
149AR, 149CG, E1446 and E589 are added to
note 103,

D.,06 The "F" lead is added for Fig. E to
provide battery to relay (C) from the
timing ckt.

D.07 Note 107 is added.

D.08 Options "ZB", "ZC"™, "ZF" and "ZG" are
added to options used table,

D,09 Figs. E and F are added to provide
for overtime charging.

D.10 Cross-connection Fig. 57 is added.

D.11 Prior to this issue Fig. 56 applied

for Figs. 1, A or B and D, Reference
to options "ZB", "ZC"™, "ZD" and "ZE" is
added in Fig., 56.

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.
It is arranged to automatically 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, It functions with
circuits arranged to time the call and
collect the coin for each five minute inter=
val of conversation,

2, WORKING LIMITS
2,1 Maximum external circuit loop re-

sistance for subscriber's pulsing and
supervision - See Range Chart.
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2.2 Earth Potential Limits:

Relay (P)
Neg. Limit Maximum 10V
Min. Max.
Conduc. Pos.
Lp. E.P.
Positive 0 Ohms 9.5V
Limits 105 " 10 "
220 " 10.5 "
320 " 11 i
L25 "™ 11.5 "
530 " 12 n

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 or selector repeater.

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.

4L, CONNECTING CIRCUITS

- ISSUE 5-D

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 stations on which
a charge is to be made. ‘

3,07 ' To automatically collect the coin on
completed calls to the special
service operator unless the operator other-

wise disposes of the coin before disconnect- .4
ing.

>
3,08 To cut out the coin test and pulse %

repeating equipment when preceded by

a long line circuit.

3,09 With Fig, B, to defer setting up the
charge condition until 2 to 5 seconds

after answer by the called party.

3,10 To indicate a trunk which has failed
to dispose of a coin.
3,11 To start the associate timer when the

called party answers on local charge
calls,

3,12 To extend the talking circuit to the -
associated coin collect and monitor
circuit.

When this circuit is shown on a key sheet, the connecting information thereon shall

shall be followed.

4.1 Line Finder Circuit
Lo2 Selector Circuit

Le3 Interrupter and Alarm Circuit for
Prepay Coin Trunks

Lok Coin Trunk Timed Release Ckt,

Leb5 Sub-Line Circuit Equipped with
Rotary Line Switch

L.6 Miscellaneous Alarm Circuit for Pre-
payment Coin Box Trunks

Le? Selector Repeater

4.8 Pulsing Test Set

L.9 Timing Circuit for Coin Trunks

4,10 Interrupter and Alarm Ckt., to Provide
a Delay Interval for Use with 804C

Ringing Power Plant
Page 2

No. 1 or 350A No. 355A
SD=31530-01% SD-32000-01%*
SD-30200-01% SD=31735=-01%*
SD-30852-01%* SD-31975-01
SD-31861-01 SD-31861-01
SD-31259-01 SD=31259-01 .
5$D-31978-01
SD-31914-01% SD-31914-01% :
SD-90469-01 or SD-90469-01 or
SD-90469-02 SD=90469-02
SD-31893-01 SD-31893-01
or Special or Special
SD-32115=01 SD-32115-01
SD-32180-01 SD-32180-01

*Typical Circuit
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DESCRIPTION OF OPERATION

5 ORIGINATING A CALL

The following description applies to
"S" wiring or to "T" wiring on calls not
originating on lines equipped with long line
circuits., When "T" wiring is used, leads
"E" and "F" are normally connected through
normal post springs of the line finder
except on levels on which long line circuits
are used.

When a prepayment coin station is
connected to this circuit by a line finder,
relay (L) operates over the subscriber's
loop, in turn operating (N) and (DD), (N)
operated operates (NN), which closes the
circuit to the associated first selector
operating relay (Pl); provides a holding
circuit for (DD); and changes from battery
to the ring through the noninductive winding
of (RT) to battery through the operating
winding of (RT) and the primary winding of
(BT). It also removes ground from relay
(L), secondary winding, which then holds in
series with the 6000 ohm winding of (BT),but
(BT) does not operate at this time, Relay
(DD) operated connects ground to the sleeve
lead to hold the line finder. When the (C)
retardation coil is connected across the tip
and ring leads by the operation of (NN), 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,
The dial tone path is closed to the calling
subscriber through resistances (B) and (C)
when "Z" option is used. Otherwise, it is
not closed until the coin is deposited, as
described in Paragraph 6.

6, COIN DEPOSITED

When the coin is deposited by the
calling subscriber, (RT) operates, operating
(S), which locks to battery through its
front contacts, operates (H) and (HH),
supplies dial tone to the calling subscriber,
if not already supplied through "Z" option,
connects (R) to the ring of the line and re-
moves battery from (RT) which releases and
from the 29 ohm winding of relay (L), which,
however, is held operated by the 800 ohm
winding for a time. (R) operated operates
(D) and closes a path for holding the (A)
relay of the first selector when (}N) re-
leases. (D) operated holds (DD) operated.
(H) operated takes over the control of (HH)
from %S). (HH) operated, relzases (N) and
(NN), separates the sleeves of the line
finder and first selector and supplements
the ground on the sleeve from (DDF to the
line finder, and with "F" option connects
coin return battery to relay (C). (N) re-
leased short-circuits (L}, releasing it.
(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,
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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 operation is as follows: (BT) operated
locks to the sleeve, through its tertiary
winding and resistance J (the function of
which is to prevent (BT) from overheating
on its tertiary winding) and opens the cir-
cuit to (S) preventing its operation and
preventing dialing, It is necessary for the
calling subscriber to hang up his receiver
after the irregular condition ceases before
a further attempt can be made on the call,

7. DIALING

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

8.
8.1

CALL CHARGED

No Delayed or Overtime Charging -
Fig. A

If the call is one on which a charge
should be made, the line current is reversed
when the called party answers, operating (P)
and releasing (Fl) which was previously
operated, With (Pl) released and (P) oper=-
ated, (J) and (C) operate and lock., The
(J) relay operated operates (K), reverses
the tip and ring leads from the first
selector and short-cireuits (P) which re-
leasess The reversal of the tip and ring
leads causes (Pl) to operate. fK) operates
(K1) through the front contact of (P1l)., (K1)
operated locks and removes the short circuit
from (P), If due to an irregular operation
at the called station battery and ground
again reverse before (K1) operates, (Pl)
will release, but (K1) will operate through
the back contact of (P).

Relay (C) operated locks and operates
(A) and also sets the circuit so as to
collect the coin when the calling subscriber
disconnects, Relay (A) operated disconnects

the ti? and ring of the calling line from
the (T) retardation coil and (R) relay, re-
leasin 2R;. and connects the tip and ring

throu P) and (P1l) to the first selector.

R) released releases (D) and in turn (DD).

DD) released performs no useful function at
this time, The reversal of the line by the
operation of (J) is necessary to keep the
tip side of the line, which is grounded at
the station as long as a coin is in the box,
‘always connected through relay (P) to the
ground side of the connection,

8.2 With Delayed Charging and No Over-

time - Fig. B
With Fig. B the operation is as

described in Par. 8.1 except that the oper-
ation of (C), instead of connecting positive
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coin battery to relay (I) connects that re-
lay to the 2B spring of (T1l), and the relays
of Fig. B function as follows.

When the called subscriber answers
(P2) operates, in turn closing the circuit
of (T) to lead "PKU" or "A". This lead is
grounded for 1/2 second once every 3 sec-
onds, (except that when the interrupter cir-
cuit is not in‘use, lead "PKU" is grounded).
When (T) operates, it grounds lead "ST"
(when "J" option is used, to start the
interrupter or to keep it operating). When
"H" option is used, (T) operates to close
contacts 5/6T and 3/LB only, operating full
when lead "A" is opened. {T) locks to (P2¥
thru (T)., 2-1/2 seconds after ground is
removed from lead "A", this lead is again
grounded or 2 seconds after lead "PKU" is
opened, ground is connected to lead "INT",
Either of these, thru a make contact of (1),
operates (T1).

(T1) operated locks to off normal
ground, releases (T), and connects positive
coin battery to relay (I) instead of neg-
ative, If (P2) releases before (T) oper-
ates, (Tl) is released and the above
sequence of operations will be repeated when
(P2) again operates. Fig. B thus insures
against false charging when busy flashes or
other transient conditions operate (P2).

8.3 Overtime Charging with No Delay
Charging - Fig. E

With Fig. E the operation is as
described in Par. 8.1 except that the oper-
ation of relay (C) grounds the "C" and "B"
leads for the purpose of starting the
associated timer. Relay (C) locks under
control of the timing circuit "F" lead,
operates relay (A) and also sets the circuit
8o as to collect the coin when the calling
subscriber disconnects. The start relay in
the timing circuit locks to lead "B".
During the interval from the time that the
coin is collected by the associated coin
collect and monitor circuit after 4-1/2
minutes of conversation until the 5 minutes
period is reached, battery is removed from
the "F" lead allowing relay (C) to release
so that if the subscriber disconnects during
this interval, any coin deposited will be
returned by this circuit., Relay (A) oger-
ated disconnects the tip and ring of the
calling line from the (T) retard coil and
(R) relay thus releasing (R), and connects
the tip and ring thru (P) and (Pl) relays
to the first selector. Relay (R) released
releases (D) and (DD).

8.4 Overtime Charging with Delayed
Charging - Fig. F

With Fig. F the operation is the same
as described in Par. 8.2 except that the op-
eration of relay (C), instead of connecting
positive coin battery to relay (I), connects
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that relay to the 2B spring of relay (Tl),
and the relays in Fig. F function as follows:

When the called subscriber answers
(P2) relay operates, in turn closing the
circuit of (T) to lead "PKU™ or "A", 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" (when "ZE" option is used, to
start the interrupter or keep it o erating) .
When "ZD" option is used, relay (T) operates
to close contacts 5/6T and 3/4LB only, oper=
ating fully when lead "A" is opened. Relay
(T) locks to (P2) thru relay (T). 2-1/2
seconds after ground is removed from lead
"A" . the "A"™ lead is again grounded or 2
seconds after lead "PKU™ is opened, ground
is connected to lead "INT", Either of these
%;a?s thru a make contact of (T), operates

1).

Relay (T1) operated, locks to off
normal ground, releases (T) and connects
positive coin battery to relay (I) instead
of negative., If (P;¥ releases before (T)
operates, (Tl) is released and the above
sequence of operations will be repeated when
(P2) again operates. Fig. F thus insures
against false charging when busy flashes or
other transients conditions operate (P2).
During the interval from the time that the
coin is collected by the associated coin
collect and monitor circuit after 4=1/2
minutes of conversation until the 5 minutes
period is reached, battery is removed from
the (T1l) relay allowing it to release so
that if the subscriber disconnects during
this interval, any coin deposited will be
returned by this circuit. ’

9. CALL NOT CHARGED

If the line current is not reversed
(P), (K) and (K1) will 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 placed in the tip
and ring leads provide the talking circuit,
and relay (R) and retardation coil (T) pro=-
vide the talking battery and’ ground supply.

10. DISCONNECT
10.1 Call Charged ((C) Relay Operated)

When the calling subscriber dis-
connects, the line finder is still held op-
erated b ound at the contacts of (HH),
(S) and {A%rrelease when ground is removed
from the selector sleeve and cause (Y) to
operate under control of a ground interrup-
tion on lead "P", lighting the green alarm
lamp (A). Ground is intermittently and
alternately connected to leads "P™ and "I"
for an interval of 1/2 second duration each.
This feature is used to cause the coin
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control battery of this circuit, as de-
scribed later, to be connected .o the sub-
scriber's line for 1/2 second duration and
thereby insure sufficient time for proper
operation of the coin box magnet. (Y) oper-
ated locks under control of %EH) and con-
nects battery to the winding of (B) which
operates when ground is 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, operating (P) and releasing
(P1), (P) operated with (Pl) released
short-circuits the winding of (J) causing it
to release. (J) released releases (K) and
short-circuits (P). (Pl) operated and (K)
released release (Kl1). (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. B or
F, (T) release when (HH) releases (see 11.2).

10.2 Noncharge ball ((C) Relay Normal)

When the calling station disconnects

(R) releases, releasing (D) and {DD), 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
receding paragraph, except the (J), (K) and
FKI) will not have been operated.

11, COIN CONTROL

11.1 The operation of (B) connects positive
or negative coin battery to the line
to dispose of the coin. If the coin is to be
collected, positive battery is connected to
the winding of (I) through the front contact
of (C) and with Fig. B or Fig. F through
front contact of (Tl). The operation of a
relay in the timing circuit, after extending
the talking circuit through the trunk finder
and associated coin collect circuit grounds
the "G" lead through contacts 4/5B of relay
(T1) , holds relay (S) operated and grounds
the sleeve to prevent the connection from
releasing until the coin collect circuit has
collected the coin. If the coin is to be re-
turned, the negative battery is connected to
the line through the front contact of (B) or
(HH) and the back contact of (C) with Fié. A
or E and through the front contact of (B) or
(HH) and the back contact of relay (Tl) and
front contact of (C) with Fig. B or F,
through the winding of (I), (I) now oper-
ates in series with the coin magnet and re-
mains operated during the time that the
battery is connected to the line. Battery
through the coin magnet should cause
disposal of the coin, but the magnet will
hold ground on the tip of the line as long
as it is operated. The operation of (I) con-
nects battery to hold (H? operated since the
operating circuit for this relay is opened
wgen (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,
connecting 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 potential,

11.2 Release of Circuit - "A™ or "G" Option

With (B) operated and (I) normal (H)
releases, releasing (HH) which (a) removes
ground from the line finder sleeve, (b) re-
leases (B), (Y), and also (C), (K), (K1) and
(T1) 3¢ oFerated, (c) connects battery to
"RB1" of (RT), (d) opens leads "CT" and
"CT1", and (e) removes battery from lead "A"™,
The release of (B) connects the incoming tip
and ring to relay (L) thus restoring the
circuit to normal,

11.3 Release of Circuit - "F" Option

The circuit functions as 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) with Fi%s. A, B or E furnished or 3(C)
with Fig. F, Thus (B) remains operated for
approximately 1/2 second until ground is re-
moved from lead "I"™, This insures sufficient
time for the line finder cut through relay
to release before the incoming tip and ring
are connected to relay (L),

12, STUCK COIN
12,1 "X" Wiring

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

12,2 "Y" Wiring

"Y" wiring provides a connection to
battery on the "IB" lead in the associated
"Coin Trunk Timed Release Circuit". When
this circuit is used the 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 bat-
tery is removed from the "IB" lead and the
circuit functions as though the coin had
been disposed of, restoring to normal as de-
scribed in Paragraph 11,

13, CALLS TO SPECIAL SERVICE OPERATOR

On calls to a special service operator,
the selector level trunk is so arranged that
battery and ground are reversed immediately
when the operator answers, This causes the
circuit to function as described in Para-
graph 8, If coin collect current is
supplied to the line from the trunk, (P)
remains released and (Pl) releases. If coin
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return current is applied to the line from
the trunk, (P) operates and (Pl) remains
operated., Neither relay performs a useful
function at this time.

On a rering by the special service
operator, (P) may operate on ringing cur-
rent, If (P) remains opera*ed due to earth

otential with (Pl) relessed it shunts down
J). (J) released releases (K) and short-
circuits (P), The earth potential which may
have held (P) will not operate it after the
short circuit is removed, The release of (J)
also reverses the tip and ring operating
(P1) which shunts down (K1),

14, CONTACT PROTECTION

Resistances (D) and (F) at relay (DD)
are connected to the "A"™ and "B" condensers
during the application of coin tattery to
the line and in this connection are used to
protect the contacts which control the ap-
glication of this battery to the coin magnet,

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

15, OPERATION WHEN "T" WIRING IS USED

The "T" wiring is used only when the
lines on certain levels in the associated
line finder group are equipped with long
line circuits. The line finders are then
equipped with normal post springs that oper-
ate 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, leads "E" and
"F", (which are connected together when the
finder is normal for the purpose of making
the finder busy by grounding the sleeve at
the associated first selectors) 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 relays in
the first selector that supply a holding
ground over the "S"™ lead. When ground is re-
turned over the "S" lead from the first
selector (A) and (S) operate (relay (A) op-
erating over the "A" and "F" leads in turn
ogerating (S) which locks to the sleeve).
The operation of (A) closes the tip and ring
through from the long line circuit to the
first selector, operates (Pl) and allows (L),
(N), (NN) and (DD} to release. The operation
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of (S) operates (H) and (HH). (H) locks under
control of (B). 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 (F)
operates, (Pl) releases, and circuit func-
tions as described in the first paragraph of
Section 8, However the only useful function
in the operation of (P) and release of (P1) ’
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 Section
10, If the call is answered (C) is 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 line, On calls to the special
service operator (P) operates and (Pl) re-
leases which operates (C) and sets the cir-
cuit in a positicn 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,

16, TEST JACKS
16,1 (T) Jack

Insertion of a plug in jack (T) grounds =
the "3S" lead toward the line finder, making
that ecircuit busy.

16,2 (TT) Jack

Pulse Repeating tests of relay (R) are
made b{ connecting the pulsing test set to
jacks (T) and (TT%. (TTY cuts off the asso-
ciated selector and provides locking ground
for relay (S). Momentary operation of key (SC)
in all but the earliest pulse repeating test
sets operates (RT) and in turn (S),., Where
the pulse repeating test set is not so

arranged, (RT) must be momentarily operated
manually, .
16,3 (OT) Jack

The (OT) jack is provided for the pur-
pose of controlling the operation of the coin
collect and monitor circuit when testing,
without waiting for the timer to time out the
4~1/2 minute and 5 minute intervals. The (OT)
Jack may also be used to check the accuracy
of the timer,

BELL TELEPHONE LABORATORIES, INC,
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DESCRIPTION OF OPERATION
5. ORIGINATING A CALL

The following description applies to
"S" wiring or to "T" wiring on calls not
originating on lines equipped with long line
circuits, When "T" wiring is used, leads
"E" and "F" are normally connected through
normal post springs of the line finder
except on levels on which long line circuits
are used.

When a prepayment coin station is
connected to this circuit by a line finder,
relay (L) operates over the subscriber's
loop, in turn operating (N) and (DD)., (N)
operated operates (NN), which closes the
circuit to the associated first selector
operating relay (Pl); provides a holding
circuit for :(DD); and changes from battery
to the ring through the noninductive winding
of (RT) to battery through the operating
winding of (RT) and the primary winding of
(BT), It also removes ground from relay
(L), secondary winding, which then holds in
series with the 6000 ohm winding of (BT),but
(BT) does not operate at this time. Relay
(DD) operated connects ground to the sleeve
lead to hold the line finder. When the (C)
retardation coil is connected across the tip
and ring leads by the operation of (NN), 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,
The dial tone path is closed to the calling
subscriber through resistances (B) and (C)
when "Z" option is used. Otherwise, it is
not closed until the coin is deposited, as
described in Paragraph 6.

6. COIN DEPOSITED

When the coin is deposited by the
calling subscriber, (RT) operates, operating
(S), which locks to battery through its
front contacts, operates (H) and %HH),
supplies dial tone to the calling subscriber,
if not already supplied through "Z" option,
connects (R) to the ring of the line and re-
moves battery from (RT) which releases and
from the 29 ohm winding of relay (L), which,
however, is held operated by the 800 ohm
winding for a time. (R) operated operates
(D) and closes a path for holding the (A)
relay of the first selector when (}NN) re-
leases. (D) operated holds (DD) operated.
(H) operated takes over the control of (HH)
from %S). (HH) operated, relzases (N) and
(NN), separates the sleeves of the line
finder and first selector and supplements
the ground on the sleeve from (LCD) to the
line finder, and with "F" option connects
coin return battery to relay (C). (N) re-
leased short-circuits (L), releasing it.

(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) relesases 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 operation is as follows: (BT) operated
locks to the sleeve, through its tertiary
winding and resistance J (the function of
which is to prevent (BT) from overheating
on its tertiary winding) and opens the cir-
cuit to (S) preventing its operation and
preventing dialing, It is necessary for the
calling subscriber to hang up his receiver
after the irregular condition ceases before
a further attempt can be made on the call,

7. DIALING

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

8. CALL CHARGED
8.1

No Delayed or Overtime Charging -
Fig. A

If the call is one on which a charge
should be made, the line current is reversed
when the called party answers, operating (P)
and releasing (Fl) which was previously
operated, With (Pl) released and (P) oper-
ated, (J) and (C) operate and lock., The
(J) relay operated operates (K), reverses
the tip and ring leads from the first
selector and short-circuits (P) which re-
leases. The reversal of the tip and ring
leads causes (F1l) to operate. (K) operates
(K1) through the front contact of (Pl). (K1)
operated locks and removes the short circuit
from (P). If due to an irregular operation
at the called station battery and ground
again reverse hefore (K1) operates, (P1)
will release, but (K1) will operate through
the back contact of (P),

Relay (C) operated locks and operates

(A) and also sets the circuit so as to
collect the coin when the calling subscriber
disconnects., Relay (A) operated disconnects
the tl? and ring of the calling line from
the (T) retardation coil and (K) relay, re-
leasinﬁ R;, and connects the tip and ring
through (P) and (F1l) to the first selector.

released releases (D) and in turn (DD).
DD) released performs no useful function at
this time, The reversal of the line by the
operation of is necessary to keep the
tip side of the line, which is grounded at
the station as long as a coin is in the box,
always connected through relay (P) to the
ground side of the connection,

8.2 With Delayed Charging and No Over-

time - Fig, B
With Fig. B the operation is as

described in Par. 8.1 except that the oper-
ation of (C), instead of connecting positive
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coin battery to relay (I) connects that re-
lay to the 2B spring of (Tl), and the relays
of Fig. B function as follows,

When the called subscriber answers
(P2) operates, in turn closing the circuit
of (T) to lead "PKU" or "A". This lead is
grounded for 1/2 second once every 3 sec-
onds, (except that when the interrupter cir-
cuit is not in-use, lead "PKU" is grounded).
When (T) operates, it grounds lead "ST"
(when ™J" option is used, to start the
interrupter or to keep it operating). When
"H? option is used, (T) operates to close
contacts 5/6T and 3/4B only, operating full
when lead "A"™ is opened. (T) locks to (F2
thru (T). 2=-1/2 seconds after ground is
removed from lead "A", this lead is again
grounded or 2 seconds after lead "PKU" is
opened, ground is connected to lead "INT",
Either of these, thru a make contact of (T),
operates (Tl).

{T1) operated locks to off normal
ground, releases (T), and connects positive
coin battery to relay (I) instead of neg-
ative. If (P2) releases before (T) oper-
ates, (T1l) is released and the above
sequence nof operations will be repeated when
(P2) again operates, Fig. B thus insures
against false charging when busy flashes or
other transient conditions operate (P2).

8.3 Overtime Charging with No Delay
Charging - Fig. E

With Fig. E the operation is as
described in Par., 8.1 except that the oper-
ation of relay (C) grounds the "C" and "B"
leads for the purpose of starting the
associated timer. HRelay (C) locks under
control of the timing circuit "F" lead,
operates relay (A) and also sets the circuit
so as to collect the coin when the calling
subscriber disconnects. The start relay in
the timing circuit locks to lead "B".
During the interval from the time that the
coin is collected by the associated coin
collect and monitor circuit after 4-1/2
minutes of conversation until the 5 minutes
period is reached, battery is removed from
the "F" lead allowing relay (C) to release
so that if the subscriber disconnects during
this interval, any coin deposited will be
returned by this circuit. Relay (A) oger-
ated disconnects the tip and ring of the
calling line from the (T) retard coil and
(R) relay thus releasing (R), and connects
the tip and ring thru (P) and (Pl) relays
to the first selector. Relay (R) released
releases (D) and (DD).

8.4, Overtime Charging with Delayed
Charging - Fig. F

With Fig. F the operation is the same
as described in Par. 8.2 except that the op-
eration of relay (C), instead of connecting
positive coin battery to relay (I), connects

Page 4

that relay to the 2B spring of relay (Tl1),
and the relays in Fig. F function as follows:

When the called subscriber answers
(P2) relay operates, in turn closing the
circuit of (T) to lead "PKU™ or "A", This
lead is grounded for 1/2 second once every
3 geconds, (except that when the interrupter
circuit i3 not in use, lead "PKU" is
grounded). When (T) operates, it grounds
lead "ST"™ (when "ZE" option is used, to
start the interrupter or keep it operating).
When "ZD" option is used, relay (TY operates
to close contacts 5/6T and 3/4B only, oper-
ating fully when lead "A" i3 opened. Relay
(T) locks to (F2) thru relay (T). 2-1/2
seconds after ground is removed from lead
"AM  the "A" lead is again grounded or 2
seconds after lead "PKU" is opened, ground
is connected to lead "INT", Either of these
%ea?s thru a make contact of (T), operates
T1).

Relay (Tl) operated, locks to off
normal ground, releases (T) and connects
positive coin battery to relay (I) instead
of negative., If (P;¥ releases before (T)
operates, (Tl) is released and the above
sequence of operations will be repeated when
(P2) again operates. Fig. F thus insures
against false charging when busy flaches or
other transients conditions operate (F2).
During the interval from the time that the
coin is collected by the associated coin
collect and monitor circuit after 4=1/2
minutes of conversation until the 5 minutes
period is reached, battery is removed from
the (T1l) relay allowing it to release so
that if the subscriber disconnects during
this interval, any coin deposited will be
returned by this circuit. ‘

9, CALL NOT CHARGED

If the line current is not reversed
(P), (K) and (K1) will 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 placed in the tip
and ring leads provide the talking circuit,
and relay (R) and retardation coil (T) pro-
vide the talking battery and ground supply.

10. DISCONNECT
10.1 Call Charged ((C) Relay Operated)

When the calling subscriber dis-
connects, the line finder is still held op-
erated b ound at the contacts of (HH),
(S) and {A%rrelease when ground is removed
from the selector sleeve and cause (Y) to
operate under control of a ground interrup-
tion on lead "P", lighting the green alarm
lamp (A). Ground is intermittently and
alternately connected to leads "P" and nin
for an interval of 1/2 second duration each.
This feature is used to cause the coin
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control battery of this circuit, as de-
scribed later, to be connected "o the sub=-
scriber's line for 1/2 second duration and
thereby insure sufficient time for proper
operation of the coin box magnet. (Y) oper-
ated locks under control of (HH) and con-
nects battery to the winding of (B) which
operates when ground is 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, operating (P) and releasing
(P1). (P) operated with (Pl) released
short-circuits the winding of (J) causing it
to release, (J) released releases (K) and
short-circuits (P). (Pl) operated and (K)
released release (Kl). (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., B or
F, (T) release when (HH) releases (see 11.2).

10.2 Noncharge Call ({C) Relay Normal)

When the calling station disconnects
(R) releases, releasing (D) and {DD), 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
receding paragraph, except the (J), (K) and
?Kl) will not have been operated.

11, COIN CONTROL

11.1 The operation of (B) connects positive
or negative coin battery to the line
to dispose of the coin. If the coin is to be
collected, positive battery is connected to
the winding of (I) through the front contact
of (C) and with Fig. B or Fig. F through
front contact of (T1l). The operation of a
relay in the timing circuit, after extending
the talking circuit through the trunk finder
and associated coin collect circuit grounds
the "G" lead through contacts 4/5B of relay
(T1), holds relay (S) operated and grounds
the sleeve to prevent the connection from
releasing untif the coin collect circuit has
collected the coin. If the coin is to be re-
turned, the negative battery is connected to
the line through the front contact of (B) or
(HH) and the back contact of (C) with Fif’ A
or E and through the front contact of (B) or
(HH) and the back contact of relay (Tl) and
front contact of (C) with Fig. B or F,
through the winding of (I), (I) now oper-
ates in series with the coin magnet and re-
mains operated during the time that the
battery is connected to the line. Battery
through the coin magnet should cause
disposal of the coin, but the magnet will
hold ground on the tip of the line as long
as it is operated. The operation of (I) con-
nects 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,
connecting 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 potential,

11.2 Release of Circuit - WA™ o~ ngn Option

With (B) operated and (I) normal (H)
releases, releasing (HH) which (a) removes
ground from the line finder sleeve, (b) re-
leases (B), (Y), and also (C), (K), (K1) and
(T1) if operated, (c) connects battery to
TRBIM of ?RT), (d) opens leads "CT" and
"CT1", and (e) removes battery from lead "A",
The release of (B) connects the incoming tip
and ring to relay (L) thus restoring the
circuit to normal,

11,3 Release of Circuit - "pn Option

The circuit functions as deseribed 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) with Figs. A, B or E furnished or 3(C)
with Fig. F. Thus (B) remains operated for
approximately 1/2 second until ground is re-
moved from lead "I", This insures sufficient
time for the line finder cut through relay
to release before the incoming tip and ring
are connected to relay (L),

12, STUCK COIN
12,1 "X" Wiring

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

12,2 "Y" Wiring

"Y" wiring provides a connection to
battery on the "IB" lead in the associa*ed
"Coin Trunk Timed Release Circuit"., When
this circuit is used the continued attempts
of the Coin Trunk Circuit to dispose of the
coin are limited by the timing of the Relecase
Circuit, At the end of the time period bat-
tery is removed from the "IB" lead and the
circuit functions as though the coin had
been disposed of, restoring to normal as de-
scribed in Paragraph 11,

13, CALLS TO SPECIAL SERVICE OPERATOR

On calls to a special service operator,
the selector level trunk is so arranged that
battery and ground are reversed immediately
when the operator answers, This causes the
circuit to function as described in Para-
graph 8, If coin collect current is
supplied to the line from the trunk, (P)
remains released and (Pl) releases, If coin
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return current is applied to the line from
the trunk, (F) operates and (Pl) remains
operated., Neither relay performs a useful
function at this time.

On a rering by the special service
operator, (F) may operate on ringing cur-
rent, If (P) remains opera-ed due to earth

otential with (Pl) relezsed it shunts down
J). (J) released releases (K) and short-
circuits (P), The earth potential which may
have held (F) will not operate it after the
short circuit is removed, The release of (J)
also reverses the tip and ring operating
(P1) which shunts down (K1}.

14, CONTACT PROTECTION

Resistances (D) and (F) at relay (DD)
are connected to the "A" and "B" condensers
during the application of coin tattery to
the line and in this connection are used to
protect the contacts which control the ap-
plicaticn of this battery to the coin magnet.,
Condenser (D) and resistance (E) are used to
protect the pulsing contacts of relay (R).

15, OPERATION WHEN "T" WIRING 1S USED

The "T" wiring is used only when the
lines on certain levels in the associated
line finder group are equipped with long
line circuits. The line finders are then
equipped with normal post springs that oper=-
ate 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, leads "E" and
n"Fn . (which are connected together when the
finder is normal for the purpose of making
the finder busy by grounding the sleeve at
the associated first selectors) 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 functicn 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 re-
turned over the "S" lead from the first
selector (A) and (S) operate (relay (A) op-
erating over the "A" and "F" leads in turn
operating (S) which locks to the sleeve).
The operation of (A) closes the tip and ring
through from the long line circuit to the
first selector, operates (Pl) and allows (L),
(N), (NN) and (DD} to release. The operation
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of (Z) operates (H) and (HH). (H) locks under
contr.i of {£). The test for the presernce of
the coin at the substation is made in the
lony line circuit and therefore (RT) and (BT)
do not enter into the circult speration 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 ()
operates, (Fl) releases; and circuit func-
tions as described in the first paragraph of
Section 8, However the only useful function
in the operation cf (F; and release cf (I1)
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 Section
10, If the call is answered (C) is operated
causing ccin collect current to be applied

to the line and if the call is not aiswered
(C) is normal and coin return current is then
applied to the line. On calls to the special
service operator (F) oper:tes and (I1l} re=-
leases which operates (C} and sets the cir-
cuit in a positicn 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,

16, TEST JACKS
16,1 (T) Jack

Insertion of a plug in jack (T) grounds
the "S" lead toward the line finder, making
that circuit busy.

16,2 (TT) Jack

Pulse Repeating tests of relay (R) are
made by connecting the pulsing test set to
jacks ¥T) and (TT). (TT? cuts off the asso=
ciated selector and provides locking ground
for relay (S). Momentary operation of key (SC)
in all but the earliest pulse repeating test
sets operates (RT) and in turn (S). Where
the pulse repeating test set is not so
arranged, (RT) must be momentarily operated
manually,

16,3 (OT) Jack

The (OT) jack is provided for the pur-
pose of controlling the operation of the coin
collect and monitor circuit when testing,
without waiting for the timer to time out the
L-1/2 minute and 5 minute intervals. The (OT)
jack may also be used to check the accuracy
of the timer,

BELL TELEPHONE LABORATORIES, INC,
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Issue 5-D

Dwg. Issue 15-D

STEF BY STEP SYSTEMS
NO. 1, 350A OR 355A
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
WITH OR WITHOUT DELAYED CHARGE
ARRANGED FOR OVERTIME CHARGING

CHANGES

A. CHANGED AND ADDED FUNCTIONS

A.1 An optional feature is added for over-
time charging with no delay or with

delayed charging.

B. CHANGES IN APPARATUS

B.1  Added

Figure E
(0T) 238 Type Jack

X Figure F
(OT) 238 Type Jack
(T1) U327 Relay

B.2 Superseded Superseded By

Relay E589 Relay El446
Relay E626 Relay E888
Relay B500 Relay B36
Relay 149CG Relay 149AR
Relay E626)

or  )"ZB" Option Relay R200 -
Relay E888) "ZC" Option

C, CHANGES IN CIRCUIT REQUIREMENTS
OTHER THAN THOSE APPLYING TO
ADDED Or kEMOVED AFPPARATUS

C.l1 Test note 5 for the (BT) relay former-
ly read: "Conn. bat. to 3B (C) for
Fig. A or 1B (Tl) for Fig. B,

D, DESCRIPTION OF CIRCUIT CHANGES

D.01 The use of the E589, E626, B500 and

149CG relays is rated Mfr. Disc. to
show realistic ratings for obsolescent
apparatus.

D.,02 The multiple strap information for
"PKU" and "INT" leads on Fig. B
formerly read: "To max. 49 other ckts.,”

D.03 The use of "ZB" option is rated Mfr.
Disc, and is superseded by "ZC"™ option
in order to provide for charging.

D.04 Figures E and F and options "ZD" and
"ZE" are added to note 102 and to
options used table.

Printed in U, S. A.

D.05 Options "ZB", "ZC", Figs. E and F,

and relays E888, E626, B36, B500,
149AR, 149CG, El446 and E589 are added to
note 103.

D.06 The "F" lead is added for Fig. E to
provide battery to relay (C) from the
timing ckt.

D.0O7 Note 107 is added.

D.08 Options "ZB", "ZC", "ZF" and "ZG" are

added to options used table.

D.09 Figs. E and F are added to provide

for overtime charging.

D.10 Cross-connection Fig. 57 is added.

D.11 Prior to this issue Fig. 56 applied

for Figs. 1, A or B and D, Reference
to options MZB"™, "ZC®, "ZD" and-"ZEN'1S§
added in Fig. 56.

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.
It is arranged to automatically 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, It functions with
circuits arranged to time the call and
collect the coin for each five minute inter=-
val of conversation,

2, WORKING LIMITS
2,1 Maximum external circuit loop re-

sistance for subscriber's pulsing and
supervision - See Range Chart,
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22 Earth Fotential Limits: 3.05 To automatically return the coin on

all uncompleted calls and on completed

Relay (F) calls on which there is no charge.
Neg. Limit Maximum 10V 3.06 To automatically collect the coin on
completed calls to stations on which
Min. Max. a charge is to be made.
Conduc. Pos.
Lps E.P. 3,07 To automatically collect the coin on
completed calls to the special
Positive O Ohms 9.5V service operator unless the operator other-
Limits 105 " 10 " wise disposes of the coin before disconnect- '
220 " 10,5 " ing.
320 ® i1 "
L25 " 11,5 ™ 3,08 To cut out the coin test and pulse t,
530 " 12 " repeating equipment when preceded by
a long line circuit.
2.3 Minimum Insulation Hesistance -
20,000 Ohms. 3,09 With Fig. B, to defer setting up the
charge condition until 2 to 5 seconds
3. FUNCTIONS after answer by the called party.
3.01 To provide for connecting a pre- ‘
payment coin station tc a first 3,10 To indicate a trunx which has falled
selector or selector repeater, to dispose of a coin.

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

3.11 To start the associite timer when the
called party answers on local charge
calls.

3.03 To test for the presence of a coin
in the coin box.
3.12 To extend the talking circuit to the
associated coin colliect and monitor
circuit.

3.04 To repeat dial pulses after the coin
is deposited.

4, CONNECTING CIRCUITS

When this circuit is shown on a key sheet, the connecting information thereon shall
shall be followed.

No. 1 or 350A No., 255A
4.1 Line Finder Circuit SD-31530-01% 5D=32000-01%
L.2 Selector Circuit SD-30200-01% 5D=31735-01%
Le3 Interrupter and ilarm Circuit for SD-30852-01% SD-31975-01
Prepay Coin Trunks .
Lot Coin Trunk Timed Release Ckt. SD-31861-0 5D-31861-01
L.5 Sub-Line Circuit Equipped with SD-31259-01 5D-31259-01
Rotary Line Switch
4
L.6 Miscellaneous Alarm Circuit for Pre- 5D-31978-01 i
payment Coin Box Trunks
L.7 Selector Repeater SD-31914-01% SD-31914-01% R
4.8 Pulsing Test Set SD-90469-01 or SD-90469-01 or
SD=90469-02 SD-90469-02
4.9 Timing Circuit for Coin Trunks 5D-31893-01 S$D-31893-01
or Special or Special
SD-32115-01 SD-32115-01
4,10 Interrupter and Alarm Ckt. to Provide SD-32180-01 SD-32180-01

a Delay Interval for Use with 804C

Ringing Power Plant

Page 2
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CIRCUIT DESCRIPTION
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT

RO 1oY3 3%k

CD-31592-02
Issue 4-B
Dwg. Issue 12-B

P _SYSTEMS
OR 355A

COIN 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 REMOVED APPARATUS

C.l ?o%e 4 page 1 was added for relay
B

D. DESCRIPTION OF CIRCUIT CHANGES

D.1 Option F is added to provide for
locking relay (B) to 60 IPM lead

I to hold this relay after (HH) re-

leases, and thus prevent reoperation of

(L) and (DD) before the associated line

finder has had time to release.

All other headings under Changes,
no change.

1. PURPOSE OF CIRCUIT

l.1 This circuit is used to provide

service to prepayment coin
stations, It is arranged to automat-
ically collect or return the coin de-
posited 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. WORKING LIMITS
2.1 Maximum external circuit loog re-
sistance for subscriber's pulsing
and supervision - See Range Chart.

2.2 Earth potential limits:

Relay (P)
Neg. Limit Maximum 10V
Min.
Conduc, Max. Pos,
Lp. E.P.
{z:itive lo0 Oans 18-5 X
it
. i 228 " 10,5 »
320 " 11 "
L2 m dle5- "
530 " 12 "

Printed in U. S, A.

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 or selector repeater.,

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
completed 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 the special
service operator unless the operator
otherwise disposes of the coin before
disconnecting.

3.08 To cut out the coin test and
pulse repeating equipment when
preceded by a long line circuit.

3.09 With Fig. B, to defer setting

up- the charge condition until
2 to 5 seconds after answer by the
called party. :

3.10 To indicate a trunk which has
failed to dispose of a coin.

Page 1
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4. CONNECTING CIRCUITS
When this circuit is shown on a
key sheet, the connecting information
thereon shall be followed.
4.1 Line Finder Circuit
he2

4.3 Interrupter and Alarm Circuit for
Prepay Coin Trunks

Selector Circuit

Lol Coin Trunk Timed Release Ckt.

4,5 Sub-Line Circuit Equipped with
Rotary Line Switch

4.6 Interrupter and Alarm Circuit for
delay interval

4.7 Selector Repeater

No. 1 or 350A No. 355A

SD-31530-01* SD-32000-01%*
SD-30200-01%

SD-30852-01%

SD-31735-01%
SD-31975-01

SD-31861-01 SD-31861-01
SD-=31259-01 SD-31259-01
SD-31494-01 $D-31978-01
SD=31914-01% SD=31914-01%*

*Typical Circuit

DESCRIPTION OF OPERATION
5. ORIGINATING A CALL

The following description applies to
"S" wiring or to "T" wiring on calls not
originating on lines e%uipped with long
line circuits. When "T" wiring is used,
leads E and F are normally connected
through normal post springs of the line
finder except on leveia on which long
line circuits are used.

When a prepayment coin station is
connected to this circuit by a line
finder, relay (L) operates over the sub-
scriber's loop, in turn operating (N)
and (DD). (Ny\operated operates (NN),
which closes the circuit to the associ-
ated first selector operating relay

Pl); provides a holding circuit for

DD); and changes from battery to the
ring through the noninductive winding

of (RT) to batter¥ through the operat-
ing winding of (RT) and the primary
winding of (BT). It also removes ground
from relay (L), secondary winding, which
then holds in series with the 6000 ohm
winding of (BT), but (BT) does not
operate at this time. Relay (DD)
operated connects ground to the sleeve
lead to hold the line finder. When the
(C) retardation coil is'connected across
the tip and ring leads by the operation
of (NN), the (A) relay in the first
selector operates and an associated com-
mon shelf relay completes the dial tone
path to the line through a winding of

Page 2

the (A) relay of the selector. The dial
tone path is closed to the calling sub-
scriber through resistances (B) and (C)
when "Z" option is used. Otherwise, it
is not closed until the coin is deposited,
as described in Paragraph 6.

6. COIN DEPOSITED

When the coin is deposited by the
callin% subscriber, (RT? operates, oper-
ating (S), which locks to battery
through its front contacts, operates (H)
and (HH), supplies dial tone to the call
ing subscriber, if not already supplied
through "Z" option, connects {R) to the
ring of the line and removes batter
from (RT) which releases and from tge
29 ohm winding of relay (L), which,
however, is held operated by the 800 ohm
winding for a time. (R) operated oper-
ates (D) and closes a path for holding
the (A) relay of the first selector when
(NN) releases. (D) operated holds (DD)
operated. (H) operated takes over the
control of (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,
and with "F" option connects coin re-
turn battery to relay (C). (N) re-
leased short-circuits (L), releasing it.
(N) and (NN) are slow in releasing in
order to insure that (R) is fully oper-
ated before (NN) releases and opens the
bridge to the first selector, in case (L)
releases when the coin is deposited.
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. -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 operation is as follows:
(BT) operated locks to the sleeve,
through its tertiary winding and resist-
ance J (the function of which is to pre-
vent (BT) from overheating on its terti-
ary winding) and opens the circuit to (S)
preventing its operation and preventing
dialing. It is necessary for the calling
subscriber to hang up his receiver after
the irregular condition ceases before a
further attemnt can be made on the call.

7« DIALING

Relay (R) functions to repeat pulses
from the subscriber'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 causes (DDg to remain
normal during the pulsing of each digit
to aid the pulsing condition,

8. CALL CHARGED
8.1 No Delayed Charging - Fig. A

If the call is one on which a
charge should be made, the line current
is reversed when the called party an-
swers, operating (P) and releasing (Pl)
which was previously operated. With

Pl) released and (P) operated, (J) and
C) operate and lock, The (J) relay
operated operates (K), reverses the tip
and ring leads from the first selector
and short circuits (P) which releases.
The reversal of the tip and ring leads
causes (Pl1) to operate. (K) operates
(K1) through the front contact of (Pl).
(K1) operated locks and removes the
short circuit from {(P). If due to an
irregular operation at the called sta-
tion battery and ground again reverse
before (K1) operates, (Pl) will re-
lease, but (K1) will operate through
the back contact of (Pg. >

Relay (C) operated locks and oper-
ates (A) and also sets the circuit so
-as to collect the coin when the calling
subscriber disconnects. Relay (A) op-
erated disconnects the tip and ring of
the calling line from the (T) retarda-
tion coil and (R) relay, releasing (R),
and connects the tip and ring through
P) and (Pl) to the first selector.:
R) released releases (D) and in turn
DD). (DD) released performs no useful
function at this time. The reversal of
the line by the operation of (J) is
necessary to keep the tip side of the
line, which is grounded at the station
as long as a coin is in the box, always
connected through relay (P) to the
ground side of the connection.

8.2 With Delayed Charging - Fig. B

With Fig. B 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 the 2B spring of
Tl, and the relays of Fig. B function
as follows.

When the called subscriber answers
(P2) operates, in turn closing the cir-
cuit of (T) to lead PKU or A. 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 "3T" (when "J" option is
used, to start the interrupter or to
keep it operating). When "H" option is
used, (T) operates to close contacts
5/6T and 3/4LB only, operating fully
when lead A is opened. T1 locks to P2
thru T, 2-1/2 seconds after ground is
removed from lead "AM™, this lead is
again grounded or 2 seconds after lead
PKU is opened, ground is connected to
lead INT. Either of these, thru a make
contact of T, operates Tl.

Tl 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, Tl is released and the above
sequence of operations will be repeated
when P2 again operates. Fig. B thus
insures against false charging when
busy flashes or other transient con-
ditions operate P2.

9. CALL NOT CHARGED

If the line current is not reversed
(P), (K) and (K1) will 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) an@&(ﬁ)
condensers placed in the tip and ring
leads provide the talking circuit, and
relay ?R) and retardation coil (Tf pro-
vide the talking battery and ground
supply.

10. DISCONNECT
10.1 Call Charged ((C) Relay Operated)

When the calling subscriber dis-
connects, the line finder is still held
operated by ground at the contacts of
(HH). (S) and (A) release when ground
is removed from the selector sleeve and
cause (Y) to operate under control of
a ground interruption on lead "P",
‘lighting the green alarm lamp (A).
Ground is intermittently and alternate-
ly connected to leads "P" and "I" for
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an interval of 1/2 second duration
each. This feature is used to cause
the coin control battery of this cir-
cuit, as described later, to be con-
nected to the subscriber'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 con-
nects battery to the winding of (B)
which operates when ground is received
on the "I" lead . If the called sub-
scriber should hang up before the
calling subscriber, the line current is
reversed when the called station dis-
connects, operating (P) and releasing
(P1). (P) operated with (Pl) released
short-circuits the winding of (J) caus-
ing it to release., (J) released re-
leases (K) and short-circuits (P).

(P1) operated and (K) released release
(K1). (J) released places the (P) re-
lay again on the ground side of the
line. If the calling party discon-
nects first, (J), (K? and (K1) and with
Fig. B, (T) release when (HH) releases
(see 11.2).

10.2 Noncharge Call ((C) Relay Normal)

When the calling station discon-
nects (R) releases, releasing (D) and
(DD), and opens the loop to the suc-
ceeding 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 the (J), (K)
and' (K1) will not have been operated.

11. COIN CONTROL
11.1 The operation of (B) connects
positive or negative coin battery
to the line to dispose of the coin. If
the coin is to be collected, positive
battery is connected to the winding of
(I) through the front contact of (C)
and with Fig. B, (T). If the coin is to
be returned, the negative battery is
connected to the line through the front
contact of (B) or (HH) ard the back con-
tact of (C), through the winding of (I).
(I) now operates in series with the coin
magnet and remains operated during the
time that the battery is connected to
the line. Battery through the coin
magnet should cause disposal of the
coin, but the magnet wigl hold ground
on the tip of the line as long as it
is operated. The operation of (I) con-
nects 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 hold-
ing (H) operated. At the next closure
of ground to the "I" lead (B) reoper-
ates, connecting coin disposal current
to the lime. The coin should have been
disposed of on the first application of
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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 potential.

11.2 Release of Circuit - A or G
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 oper-
ated, (cf connects battery to RBl of
(RT), (d) opens leads "CT" and "CT1",
and (e) removes battery from lead "A".
The release of (B) connects the in-
coming tip and ring to relay (L) thus
restoring the circuit to normal.

11.3 Release of Circuit, F Option

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

12. STUCK COIN

12,1 "X" Wiring
If for any reason the coin is not
properly disposed of, (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 audible and
visual alarms.
12,2 "Y" Wiring
"Y" wiring provides a connection
to batterz on the "1B" lead in the as-
sociated "Coin Trunk Timed Release
Circuit™. When this circuit is used
the continued attempts of the Coin
Trunk Circuit to dispose of the coin
are limited by the timing of the Re-
lease Circuit., 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
of, restoring to normal as described
‘in Paragraph 1l1l.
13. CALLS TO SPECIAL SERVICE OPERATOR
On calls to a special service oper-
ator, the selector level trunk is so
arranged that battery and ground are
reversed immediately when the operator
answers. This causes the circuit to
function as described in Paragraph 8.
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If coin collect current is supplied to
the line from the trunk, (P) remains re-
leased and (Pl) releases. If coin re=-
turn current is applied to the line from
the trunk, (P) operates and (Pl) remains
operated. Neither relay performs a
useful function at this time.

On a rering 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) released re-
leases (K) and short-circuits (P). The
earth potential which may have held (P)
will not operate it after the short cir-
cuit is removed. The release of (J)
also reverses the tip and ring operating
(P1) which shunts down (Kl).

l4. CONTACT PROTECTION

Resistances (D) and (F) at relag
(DD) are connected to the "A" and "B
condensers during the application of
coin battery to the line and in this
connection are used to protect the con-
tacts which control the application of
this battery to the coin magnet. Con-
denser (D) and resistance (E) are used
t%)protect the pulsing contacts of relay

15. OPERATION WHEN "T" WIRING IS USED
The "T" wiring is used only when
the lines on certain levels in the as-
sociated 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-
cuits. 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 by grounding the
sleeve at the associated first selectors)
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 (KH) op-
erates. The bridge across the tip and
ring causes the operation of relays in
the first selector that supply a hold-
ing ground over the "S" lead. ihen
ground is returned over the YS"™ lead
from the first selector (A) and (S)
operate (Relay (A) operating over the

DEPT. 3310-0CH-RLL=-HJ

"A" and "F" leads in turn operating (S)
which locks to the sleeve). The opera-
tion of (A) closes the tip and ring
through from the long line circuit to
the first selector, operates (Pl) and
allows (L), (N), (NN) and (DD) to re-
lease. The operation of (S) operates

(H) and (HH). (H) locks under control
of (B). 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,
(P1) releases, and circuit functions as
described in the first paragraph of
Section 8 However the only useful
function in the operation of (P) and re-
lease 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 cir-
cuit functions as described under Section
10. If the call is answered (C) is oper-
ated causing coin collect current to ge .
applied to the line and if the call is
not answered (C) is normal and coin re-
turn current is then applied to the line.
On calls to the special service operator
(P) operates and %Pl) 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
repeating coil in the long line circuit
prevents the coin ground from grounding
the tip conductor in this circuit.

16.
16.1

TEST JACKS
(1) Jack

Insertion of a plug in jack,
(T) grounds the "S" lead toward the
%ine finder, making that circuit
usy .

16.2 (TT) Jack

Pulse Repeating tests of relay
(R) are made by connecting the pulsing
test set to jacks (T) and (TT). (TT)
cuts off the associated selector and
provides locking ground for relay

S), Momentary operation of Key
SC) in all but the earliest pulse
repeating test sets operates (RT)

and in turn (S). Where the pulse
repeating test set is not so arranged,
(RT) must be momentarily operated
manually,

BELL TELEPHONE LABORATORIES, INC,.
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CIRCUIT DESCRIPTION
SWITCHING SYSTiMS DEVELOPHENT DEPARTMENT

STEP BY STuP SYSTiMS
NO. 1, 3504 OR 3554
COIN TRUNK CIKCUIT
FOR USk PKnCEDING A FIKST SmLECTOR
SuKVING PHEPAYM:NT COIN LINES
WITH OR WITHOUT DsLAYED CHARGE

CHANGES
B. CHANGLS IN APPARATUS

B.l Superseded Superseded By

R109 Relay (HH) U914 Kelay (HH)
' 78 elay (H) )
Y78 Relay

149CG Helay (N))"D" Option  yo03 pelay (H))

rig. C
1495 Relay (H) )

LA b Optiqn

CD=31592-02
Issue 4=-B
Appendix 1=l
bwg. Iss. 13=D

Added

K2 Lamp (A)
4A Option

D. DESCRIPTION OF CIRCUIT CHANGzS

D.l1 Fig. C is set oft and rated Mifr.
Disc. and Fig. D is added. This
provides additional contacts on the
HH relay which permit a) starting the
interrupter circuit over leads "CT" and
"CT1l" when the interrupter circuit re-
quires this connection (similar to R
opt. Fig. C), b) provides separate off
normal and line finder sleeve grounds
(similar to G option of Fig. C? and c’
provides tor opening coin return battery
on disconnect, required when 10¢ initial
charge coin service is provided =
(similar to F option of Fig. C).

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3310-OCH-RLL-YP

D.2 The 149 Type relays (H) and (N)
are replaced by "Y" Type relays to
secure the advantages of lower first
cost and lower maintenance.

D03

L.y

Printed in U. S.

Notes 102 and 103 are revised for
record of the above changes.

The K2 lamp is shown as an option
for use when the coin trunk timed
release circuit is used to maintain
satisfactory illumination when in series
with 125 ohms in the "A" lead of the
coin trunk timed release circuit.

D.5 Notes 105 and 106 added.
All other headings, no change.

A.

Page 1
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CIRCUIT DESCRIPTION

CD=31592-02
SWITCHING SYSTEMS UEVELOPMENT DEPARTMENT

Issue 4-B
Appendix 2-B
Dwg. Iss. 14-B

JUL 19 1351
STEP BY STEP SYSTEMS
NO. 1, 350A or 355A
COIN TRUNK CIRCUIT
FOR USE PRECEVING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
WITH OR WITHOUT DELAYED CHARGE

CHANGES C.2 Test note No. 5 is added to test

) secondary of (BT) R 2099 relay.

C. CHANGES IN CIRCUIT REQUIREMENTS OTHER
THAN THOSE APPLYING TO ADUEL OR C.3 Test clip data for (I) B 500 relay
REMOVED APPARATUS formerly read connect battery to IT

Cd Test clip data formerly read: to
3B (c) for secondary test of (BT)
R 2099 relay.

All other headings, no change.

BELL TELEPHONE LABORATORIES, INC.

UVEPT. 3310-CFC-RLL-FI

Printed in U. S. A. 1 Page



CIRCUIT DESCRIPTION ;
SYSTEMS DEVELOPMENT DEPARTMENT

CD-31592-02
Issue 3-D
Dwg. Issue 10-D

STEP-BY-STEP SYSTEMS
NO. 1, 350A OR 355A

COIN 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 circuit is arranged for delayed
charging.

B. CHANGES IN APPARATUS
B.1l Added

206GG Relay (P2) rated Mfr. Disc.
280H Relay (P2) rated Std.

U851 Relay (T)

U564 Relay (T1)

C. CHANGES IN CIRCUIT REQUIREMENTS
OTHER THAN THOSE APPLYING TO ADDED
OR REMOVED APPARATUS

C.1 For the Pl relay, the "Block" inf.
was formorly_"(R’ o, (DD) NO, (C)

(J) NO".

C.2 "Block (S) O" was removed for the

(R) relay pulsing test and the last

sentence of note 3 p. 2 was added,

C.3 Prior to Iss. 10-D curroﬁt flow
operate requirements forrelay (S)
were Test 39, Readj. 4l.

D. DESCRIPTION OF CIRCUIT CHANGES

D.1 Fig. A was formerly part of Fig. 1.
Fig. B is added for use where a

delay period is required before setting

the circuit for charging. 4

D.2 Information at Multiple Taps was
added.

.. D.3 The connecting information for

- Leads "P", "CT", and "CT1" was
formerly the s ame as for leads "A", nyv
and "IB".

EX D., In Notes 102 and 103, information
: for options K, M, H & J and Figs.
A ang B was added, and Note 104 was
added.

D.5 In Note 1C3, R Option was listed

for Issue 5-D as follows. If job
records do not specify R, R was fur-
nished - see Note 102-R was A & M Only.
This statement was incorrect after
Issue 5-D, as job records would not list
R, end R was not furnished. R was

Printed in U. S. A.

unnecessary, as the new Interrupter cir-
cuit SD-30852-01 did not have CT &and
CT1l leads connecting to this circuit.
The listing for Iss. 5 was therefore
removed. On Iss. 10-D, G option was
added alternate to R to use 3/4 top (HH)
for off normal ground, retaining 5
bottom (HH) for sleeve ground to improve
circuit operation.

D.6 Cross Connection Figs. 51 and 52
were revised to agree with the
above changes.

D.7 Note 201 formerly read: "Relays
239GU and 206N shall be mounted on
not less than 3-1/2" centers horizon-
tally 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, roplacing two lines which
"ARRANGED TO BRING IN AN ALARM
TROUBLE GROUND EXISTS ON RING OF
LINE",

The Equipment Desigﬁation of this
circuit was (CC TRK).

read
WHEN
COIN

D.9

E. CHANGES IN TRANSMISSION REQUIREMENTS
E.l1 The Transmission Requirements

formerly showed a figure for the
circuit arrangement for a local call on
which no charge is made; - i.e., Similar
to the left hand figure from A to B.

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. It is arranged to automat-
ically collect or return the coin de-
posited 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. WORKING LIMITS
2.1 Maximum external circuit loop re-

sistance for subscriber's pulsing
and supervision - See Range Chart.

Page 1
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2.2 Earth potential limits:

Relay (P)
Neg. Limit Maximum 10V
Min.
Conduc. Max. Pos.
Lp. E.P.
Positive O Ohms 9.5V
Limits 105 " 10 *»
220 " 10.5 "
320 " 11 "
L25 " 115 "
530 " 1z "
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 or selector repeater.

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

4. CONNECTING CIRCUITS
When this circuit is shown on a
keysheet, the connecting information
thereon shall be followed.
4.1 Line Finder Circuit
Le2

4.3 Interrupter and Alarm Circuit for
Prepay Coin Trunks

Coin Trunk Timed Release Ckt.

Sub-Line Circuit Equipped with
Rotary Line Switch

Selector Circuit

Lol
Le5

4.6 Interrupter and Alarm Circuit for

delay interval

4.7 Selector Repeater

3,03 To test for the presence of a coin

in the coin box.
3.04 To repeat dial pulses sfter 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 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 the special
service operator unless the operator
otherwise disposes of the coin before
disconnecting.

3,08 To cut out the coin test and pulse
repeating equipment when preceded
by a long line circult.

3.09 With Fig. B, to defer setting up
the charge condition until 2 to 5
seconds after answer by the called partx

3.10 To 1ndicate a trunk which has
failed to dispose of a coin.

No. 1 or 350A

No. 3554
SD-31530-01% SD-32000-01%*
SD-30200-01*. SD-31735-01%
SD-30852-01% SD-31975-01
SD-31861-01 SD-31861-01
SD-31259-01 SD-31259-01
SD-31494-01 SD-31978-01
SD-31914-01* SD=31914-01%

*Typicel Circuit

DESCRIPTION OF OPERATION
5. ORIGINATING A CALL

The following description applies to
"S" wiring or to "T" wiring on calls not
originating on lines equipped with long
line circuits. When "T" wiring is used,
leads E and F are normally connected
through normal post springs of the line
finder except on levels on which long
line circuits are used.

When a prepayment coin station is
connected to this circuit by a line
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finder, relay (L) operates over the sub-
scriber's loop, in turn operating (N

and (DD). (u? operated operates (NN
which closes the circuit to the associ-
ated first selector operating relay
(P1); provides a holding circuit for
(DD); and changes from battery to the

ring through the noninductive winding
ofn?RT) to battery through the operat-
ing winding of (RT) and the primary
winding of (BT). It also removes ground
from relay (L), secondary winding, which
then holds in series with the 6000 ohm
winding of (BT), but (BT) does not
operate at this time. Relay (DD)
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operated connects ground to the sleeve
ead to hold the line finder. When the
C) retardation coil is connected across
the tip and ring leads by the operation
of (NN), the (2§‘rclny in the first
selector operates and an associated com-
mon shelf relay completes the dial tone
path to the line through a winding of
the (A) relay of the selector. The dial
tone path is closed to the calling sub-
scriber through resistances (B), and (C)
when "Z" option is used. Otherwise, it
is not closed until the coin is deposited,
as described in Paragraph 6.

6. COIN DEPOSITED

When the coin is deposited by the
calling subscriber, (RT) operates, oper-
ating (S), which locks to battery
through its front contacts, operates (H)
and (HH), supplies dial tone to the call-
ing subscriber, if not already supplied
through "2Z" option; connects (R) to the
ring of the line and removes battery
from (RT) which releases and from the
29 ohm winding of relay (L), which
however, is held operated by the &do ohm
winding for a time. (R) operated oper-
ates (D) and closes a path for holding
the (A) relay of the first selector when
(NN) releases, (D) operated holds (DD)
operated. tH) operated takes over the
control of (HH) from (S). (HH) oper-
ated, releases (N) and (NN), separates
the sleeves of the line finder and
first selector and supplements the

round on the sleeve from (DD) to the

ine finder. (N) released short-circuits
(L), releasing it. (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.

- 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 operation is as follows:
(BT) ogeratod locks to the sleeve,

thro its tertiary winding and resist-
ance J (the function of which is to pre-
vent (BT) from overheating on its terti-
ary winding) and opens the circuit to (S)
preventing its operation and preventing
dialing. It is necessary for the calling
subscriber to hang up his receiver after
the irregular condition ceases before a
further attempt can be made on the call.

7. LDIALING

Relay (R) functions to repeat pulses
from the subscriber's dial to the first
selector. (D) is slow in operating and
releases on the first dial pulse, and
remains released during the yulsing of
each digit. This causes (DD) to remain
normal during the pulsing of each digit
to aid the pulsing condition,

8. CALL CHARGED
8.1 No Delayed Charging - Fig, A

If the call is one on which a
charge should be made, the line current
is reversed when the called party an-
swers, operating (P) and releasing (P1)
which was freviously operated, With
iPl) released and (P) oggrated, (J) and

C) operate and lock. e (J) relay
operated operates (K), reverses the tip
and ring leads from the first selector
and short circuits (P) which releases.
The reversal of the tip and ring leads
causes (Pl) to operate. (K) operates
éKl} through the front contact of (P1).

K1) operated locks and removes the
short circuit from (P). If due to an
irregular operation at the called sta-
tion battery and ground again reverse
before (K1) operates, (P1) will re-
lease, but (K1) will operate through the
back contact of (P).

Relay (C) operated locks and oper-
ates (A) and also sets the circuit so
as to collect the coin when the calling
subscriber disconnects. Relay (4) op-
erated disconnects the tip and ring of
the calling line from the (T) retarda-
tion coil and (R) relay, releasing (R),
and connects the tip and ring through
(P) and (P1) to the first selector.

R) released releases (D) and in turn
DD). (DD) released performs no useful
function at this time. The reversal of
the line by the operation of (J) is
necessary to keep the tip side of the
line, which is grounded at the station
as long as a coin is in the box, always
connected through relay (P) to the
ground side of the connection.

8.2 With Delayed Charging - Fig. B

With Fig. B 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 the 4B spring of
T1, and the relays of Fig. B function
as follows,

When the called subscriber answers
(P2) operates, in turn closing the cir-
cuit of (T) to lead PKU or A. This lead
is grounded for 1/2 second.once every 3
seconds, (except that when the inter=
rupter circuit is not in use, lead PKU
is grounded.) When (T) operates, it
grounds lead "ST" (when "J" option is
used, to start the interrupter or to
keep it operating). When "H" option is
used, (T) operates to close contacts
5/6T and 3/4,B only, operating fully
when lead A is opened. Tl locks to P2
thru T, 2-1/2 seconds after ground is
removed from lead "A", this lead is
again grounded or 2 seconds after lead
PKU is opened, ground is connected to

Page 3
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lead INT. Either of these, thru a make
contzct of T, operates Tl,

Tl 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, Tl is released and the above
sequence of operations will be repeated
when P2 again operates. Fig. B thus
insures sgainst false charging when
busy flashes or other transient con-
ditions operate P2,

9. CALL NOT CHARGED

If the line current is not reversed
(P), (K) and (K1) will not operate and
the circuit remains in a condition to re-
turn the coin when the calling party
disconnects. On this type of call, (A)
does not operate and the (A) and (B)
condensers placed in the tip and ring
leads provide the talking circuit, and
relay ?R) and retardation coil (T) pro-
vide the talking battery and ground
supply.

10. DISCONNECT
10.1 Call Charged ((C) Relay Operated)

When the calling subscriber dis-
connects, the line finder is still held
operated by ground at the contacts of
(HH). (S) and (A) release when ground
is removed from the selector sleeve and
cause (Y) to operate under control of
a ground interruption on lead "P",
lighting the green alarm lamp (A),
Ground is intermittently and alternately
connected to leads "P" and "I" for
an interval of 1/2 second duration
each, This feature is used to cause
the coin control battery of this cire
cuit, as described later, to be con=-
nected to the subscriber's line for
1/2 second duration and thereby insure
sufficient time for proper. opergtion
of the coin box magnet. (Y) operated
locks under control of (HH) and con-
nects battery to the winding of (B)
which operates when ground is received
on the "I" lead. If the called sub-
scriber should hang up before the
calling subscriber, the line current is
reversed when the called station dis-
connects, operating (P) and releasing
(P1). (P) operated with (Pl) released
short-circuits the winding of (J) caus-
ing it to release. (J) released re-
leases (K) and short-circuits (P).

(P1) operated and (K) released release
(K1). (J) released places the (P) re-
lay again on the ground side of the
line. If the calli party discon-
nects first, (J), (2% and (K1) and with
Fig. B, (T) release when (HH) releases
(see 11.2),
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10.2 Noncharge Call ((C) Relay Normal)

When the calling station discon-
nects (R) releases, releasing (D) and
(DD), and opens the loop to the suc-
ceeding 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 the (J), (K)
and (K1) will not have bsen operated.,

11. COIN CONTROL

11.1 The operation of (B) connects
positive or negative coin battery
to the line to dispose of the coin. If
the coin is to be collected, positive
battery is connected to the winding of
(I) through the front contact of (C)
and with Fig. B (T). If the coin is to
be returned, the negative battery is
connected to the line through the front
contact of (B) and the back contact of
(C), through the winding of (I). (I)
now operates in series with the coin
magnet and remains operated during the
time that the battery is connected to
the line. Battery through the coin
magnet should cause disposal of the
coin, but the magnet will hold ground
on the tip of the line as long as it is
operated. The operation of (I) con-
nects battery to hold (H) operated
gince the operating circuit for this
relay is ogened when (B) operates.
When the "I" lead ground is removed (B)
releases, removing the coin collect or
return current, releasing (I) and hold-
ing (H) operated. At the next closure
of ground to the "I" lead (B) reoper-
ates, connecting 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 potential.

11,2 With (B) operated and (I) nor-

mal, (H) releases, in turn re-
leasing (HH) and removing ground from
the sleeve of the line finder, which
releases and also restores the circuit
to normel.

12, STUCK COIN
12,1 "X" Wiring

If for any reason the coin is not
properly disposed of, (B) continues to
function under control of the "I"™ lead
ground. After an interval of time, the
Bssociated alarm circuit will indicate
a trouble condition by audible and
visual ‘alarus.,
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12,2 "Y" Wiring

~ "Y" wiring provides a connection
to bltterx on the "1B" lead in the as-
sociated "Coin‘Trunk Timed Release
Circuit”. When this circuit is used
the 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" lead
and the circuit functions as though the
coin had been disposed of, restoring to
normal as described in Paragraph 11l.

13, CALLS TO SPECIAL SERVICE OPERATOR

On calls to a special service oper-
ator, the selector level trunk is so ar-
ranged that battery and ground are re=-
versed immediately when the operator
answers. This causes the circuit to
function as described in Paragraph 8.

If coin collect current .is supplied to
the line from the trunk, (P) remains re-
leased and (Pl) releases. If coin re-
turn current is applied to the line from
the trunk, (P) operates and (Pl) remains
operated. Neither relay performs a
useful function at this time,

On a rering 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) released re-
leases (K) and short-circuits (P). The
earth potential which may have held (P)
will not operate it after the short cir-
cuit is removed. The release of (J)
also reverses the tip and ring operating
(P1) which shunts down (K1).

14, CONTACT PROTECTION

Resistances (D) and (F) at rolaz
(DD) are connected to the "A" and "B
condensers during the application of
coin battery to the line and in this
connection are used to protect the con-
tacts which control the application of
this battery to the coin magnet. Con-
denser (D) and resistance (E) are used
to protect the pulsing contacts of relay

15. OPERATION WHEN "T" WIRING IS USED

The "T" wiring is used omly when
the lines on certain levels in the as-
sociated line finder group are equipped
with long line circuits. ‘The line
finders are then equipped with normal

ost springs that operate on the multiple
gank levels on which all the working
lines are provided with long line cir-
cuits. 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 by grounding the
sleeve at the associated first selectors)
are oaened 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 oyeratea (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) op-
erates. The bridge across the tip and
ring causes the operation of relays in
the first selector that supply a hold-
ing ground over the "S" lead. When
ground is returned over the "S" lead
from the first selector (A) and (8S)
operate (Relay (A) operating over the
"A" and "F" leads in turn operating (S)
which locks to the sleeve). The opera=-
tion of (A) closes the tip and ring
through from the long line circuit to
the first selector, operates (Pl) and
allows (L), (N), (NN) and (DD) to re-
lease. The operation of (S) operates
(H) and (HH). (H) locks under control
of (B). 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; similarli, the
dial pulses are repeated in the long line
circuit so that (R) is not used. When
the call is answered (P) operates, (Pl)
releases, and circuit functions as de-
scribed  in the first paragraph of Section
8. However the only useful function in
the operation of (P) and release of (Pl1)
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 Section 10, If the

call is answered (C) is 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 line. On calls to
the special service operator (P) oper-
ates and (Pl) releases which operates
(C) and sets the-circuit in a position
to collect the coin when the subscribe:
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,

16. TEST JACKS
16.1 (T) Jack

Insertion of a plug in jack
(T) grounds the "S"™ lead toward the

Page 5
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line finder, making that circuit
busy.

16,2 (TT) Jack
Pulse Repeating test of relay

(R) are made by connecting the pulsing

test set to jacks (T) and (TT). (TT)
cuts off the associated selector and

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3310-0CH-RLL-AU

Page 6
6 Pages

provides locking ground for relay

(S). Momentary operatioa of Key

(SC) in all but the earliest pulse
repeating test sets operates (RT)

and in turn (S). Where the pulse
repeating test set is not so arranged,
(RT) must be momentarily operated
manually.




CIRCUIT DESCRIPTION CD-31592-02
SYSTEMS DEVELOPMENT DEPARTMENT Tssue 3-D
Appendix l1l-D

Dwg. Issue 1ll=D.

STEP-BY-STEP SYSTEMS
NO. 1 350A OR 355A
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
WITH OR WITHOUT DELAYED CHARGE

CHANGES D. DESCRIPTION OF CIRCUIT CHANGES
C. CHANGES IN CIRCUIT REQUIREMENTS D.1 2B of Relay (Y) was formerly con-
OTHER THAN THOSE APPLYING TO ADDED nected in error to 2T(C), instead
OR REMOVED APPARATUS  of, as now shown, to 4T(C).
C.1 Test Note 3, page 1, was added. All other headings, no change.

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3310=-0CH~RLL-ES

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



CIRCUIT DESCRIPTION

SYSTEMS DEVELOPMENT DEPARTMENT

$ CHANGES
B. CHANGES IN APPARATUS

" B.1 Superseded

54C Retard
Coil (C)
"W" Option

CD-31592-02
Issue 2-AR
Appendix 1-D
Dwg. Iss. 8-D

STEP-BY-STEP SYSTEMS
NO. 1, 350A OR 355A
: COIN TRUNK CIRCUIT
‘ FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED TO BRING IN ALARM WHEN TROUBLE
g GROUND EXISTS ON RING OF COIN LINE

Superseded By

274LC Retard
Coil (C)
"V" QOption

B.2 Note 103 was revised to record

this change.

B.3 The core symbol "D" was added

for relay BT since

this relay

acts on a differential basis when a
coin is deposited in the coin box at
the calling subscriber station.

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3320-0CH-RCD-NM

D. DESCRIPTION OF CIRCUIT CHANGES

D.1 Fig. 53 is rated Mfr. Disc. since

the cross connection information
shown therein is covered on the line
finder circuit drawings, and corres-
ponding information will be added to
the rotary line switch drawings on the
next reissue.

D.2 Figs. 54 and 55 are added to
provide for cross connecting coin

trunks to selector or selector repeater

circuits at the distributing frame

when required.

All other headings no change.

Pege 1

Printed in U. S. A. ' . Page
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CIRCUIT DESCRIPTION . CD-31592~02
SYSTEMS DEVELOPMENT DEPARTMENT Issue 2-AR
; Appendix 2-D

Dwg. Issue 9=D

STEP-BY-STEP SYSTEMS
NO, 1, 350A OR 355A
, COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED TO BRING IN ALARM WHEN TROUBLE
GROUND EXISTS ON RING OF COIN LINE

CHANGES (P1) Relay "QM apt,iong the After Soak

was Opr.— 25. NeOoe 12
B. CHANGES IN APPARATUS
De DESCRIPTION OF CIRCUIT CHANGES

B.1 Superseded ~ Superseded By D1 MU, "Q" npm & WNW. options were
: g " not'shown in Option Table U,
:g: ggggu :ﬁ: gggg Trans, Reg. or Record of Figs. Table

’ 4 . and (P) & (P1) 280U relay were not shownl
C. CHANGES IN CIRGUIT. REQUIREMENTS B rs e il "

q. Table the (P1) 206N

OTHER THAN THOSE APPLYING TO ADDED Rel, After Soak was Opr.-125,
- OR REMOVED APPARATUS R Ly

Cod T st Reqe Table (P) relny nyn
ggcion the After Soak was : ]
Opr.= « 80, 1In Ckt, Req. Table All other heedings, no changee
v N 4 \

&

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3330-AJB=CCP-YT

o«

Page 1
Printed in U, S. A, 1-5:30



CIRCULT DESCRIPTION

SYSTENMS DEVELOPMENT DEPARTMENT

CD-31592-02
Issue 2-AR
Dwg. Issue 7-AR

STEP-BY~-STEP SYSTEMS

NO. 1,.350A OR 355A
COIN TRUNK CIRCUIT

FOR USE PRECEDING A FIRST SELECTOR
‘ SERVING PREPAYMENT COIN LINES

ARRANGED TO BRING IN ALARM WHEN TROUBLE
e GROUND EXISTS ON RING OF COIN LINE

- CHANGES

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

C.l1 For the (BT) relay, Sec. Operate
the test clip data was formerly
Conn. Bat. 3YT (BT) and the test set
preparation was "Bat."; "Insulate™ in-
formation and Test Note 2 were not
shown. With this Circuit Preparation
the operate current could not be ob-
tained. Test Clip datum for T winding
was "Conn. Grd." YBl (BT). The test
note "Insert dummy plug in jack (T)"
was added on pages 2 and 3 with refer-
ence thereto for relays (K1) and (S).

D. DESCRIPTION CF CIRCUIT CHANGES

D.1 The lead between 3(P) and 2(Pl)

- was added to insure operation of
(K1) after (J) and (K) operate, in case
the reversal causing (P) and (Pl) to
operate (J) is terminated before (K1)
operates.

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. It is arranged to automat-
ically collect or return the coin de-
posited as required, after each call.

L ‘ 2. WORKING LIMITS

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

ol 2.1

Printed in U. S. a.

2.2 Earth potential limits:

Relay (P)
Neg. Limit Maximum 10V
Min.
Conduc. Max. Pos.
Lpo E.PO
Positive 0 Ohms 9.5 ¥V
Limits 105 ® 107w
220 FO0S5 %
320 % 11 L
L25 " I¥d5 "
530 ® 12 "
2.3 Minimum insulation resistance -
20,000 ohms.

3. FUNCTIONS

3.1 To provide for connecting a pre=-
payment coin station to a first
selector or selector repeater.

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.

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

on
which a

¥ % i

3ol

automatically collect the coin
completed calls to stations on
charge is to be made.

automatically collect the coin

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

3.8 To cut out the coin test and pulse

repeating equipment when preceded
by a long line circuit.

Page 1
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4. CONMECTING CIRCUITS
¥When this circuit is shown on a

keysheet, the connecting information
thereon shall be followed.

ko1 Line Finder Circuit

ko2 Selector Circuit

hke3 Coin Trumk Alarm Circuit

4ok Coin Trunk Timed Release Ckt.

ko5 Sub-Line Circuit Equipped with
Rotary Line Switch

k.6 Selector Repeater

*Typical Circuit

No. 1 or 350A No. 355A
SD-31530-01x SD-32000-01x%
SD-30200-01* SD-31735-01%*
SD-30852-01%* SD-31975-01
SD-31861-01 SD-31861-01
SD-31259-01 SD-31259-01
SD-31914-01 * SD-31914-01%*

DESCRIPTION QOF OPERATION

5. ORIGINATING A CALL

The following description applies to
®S® wiring or to "T" wiring on calls not
originating on lines e%gipped with long
line circuits. When "T" wiring is used,
leads E and F are normally connected
through normal post springs of the line
finder except on levels on which long
line circuits are used.

When a prepayment coin station is
connected to this circuit by a line
finder, relay (L) operates over the sub-
scriber's loop, in turn operating (N
and (DD). (HY operated operates (NN),
which closes the circuit to the associ-
ated first selector operating relay
(Pl); provides a holding circuit for
(DD;; and changes from battery to the
rin% through the noninductive winding
of (RT) to battery through the operat-
ing winding of (RT) and the primary
winding of (BT). It also removes ground
from relay (L), secondary winding, which
then holds in series with the 6000 ohm
winding of (BT), but (BT) does not
operate at this time. Relay (DD) oper-
ated connects ground to the sleeve lead
to hold the line finder. When the (C)
retardation coil is connected across the
tip and ring leads by the operation of
(NN), the (A) relay in the first
selector operates and an associated com-
mon shelf relay completes the dial tone
path to the line through a winding of
the (A) relay of the selector. The dial
tone path is closed to the calling sub-
scriber through resistances (B) and (C)
when "Z" option is used. Otherwise, it
is not closed until the coin is deposited,
as described in Paragraph 6.

6. COIN DEPOSITED
When the coin is deposited by the
callinfssubscriber, (RT) operates, oper-

ating (S), which locks to battery
through its front contacts, operates (H)

Paswa 2

and (HH), supplies dial tone to the cal-
ling subscriber, if not already supplied
through "Z" option, connects (R) to the
ring of the line and removes battery
from (RT) which releases and the 29 ohm
winding of relay (L), which, however,

is held operated by the 800 ohm winding
for a time. (R) operated operates (D)
and closes a path for holding the (A)
relay of the first selector when (NN)
releases. (D) operated holds (DD) op-
erated. (H) operated takes over the
control of (HH) from (S). (HH) oper-
ated, 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. (N) released short-circuits
(L), releasing it. (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.

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 operation is as follows:
(BT) operated locks to the sleeve,
through its tertiary winding and resist-
ance J (the function of which is to pre-
vent (BT) from overheating on its tertiary
winding) and opens the circuit to (S)
preventing its operation and preventing
further dialing. It is necessary for
the calling subscriber to hang up his
receiver after the irregular condition
ceases before a further attempt can be
made on the call. -

DIALING

Relay (R) functions to repeat pulses
from the subscriber'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 causes (DD? to remain
normal during the pulsing of each digit
to aid the pulsing condition.

7.
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8, CALL CHARGED

If the call is one on which a charge
should be made, the line current is re-
versed when the called party answers,
operating (P) and releasing (P1) which
was previously operated. With (Pl) re-
leased and (P) operated, (J) and (C)
operate and lock. The (J) relay oper-
ated operates (K), reverses the tip and
ring leads from the first selector and
short circuits (P) which releases. The
reversal of the tip and ring leads
causes (P1l) to operate. (K) operates
éKl) through the front contact of (Pl).

K1) operated locks and removes the
short circuit from (P). If due to an

irregular operation at the called station

battery and ground again reverse before
ixl operates, (Pl) will release, but
K1) will operate through the back con-
tact of (P).

Relay (C) operated locks and oper-
ates (A) and also sets the circuit so
as to collect the coin when the calling
subscriber disconnects. Relay (A) op-
erated disconnects the tip and ring of
the calling line from the (T) retarda-
tion coil and (R) relay, releasing (R),
and connects the tip and ring through

P) and (P1) to the first selector.

R) released releases (D) and in turn
DD). (DD) released performe no useful
function at this time. The reversal of
the line by the operation of (J) is
necessary to keep the tip side of the
line, which is grounded at the station
as long as a coin is in the box, always
connected through relay (P) 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. (Pf, (K) and (K1)
will, therefore, nd operate and the
c¢ircuit remains in a condition to re-
turn the coin when the calling party
disconnects. On this type of call, (A)
does not operate and the (A) and ()
condensers placed in the tip and ring
leads provide the talking circuit, and
relay 73) and retardation coil (T} pro-
vide the talking battery and ground

supply.
10. DISCONNECT
10.1 Call Charged ((C) Relay Operated)

When the calling subscriber dis-
connects, the line finder is still held
operated by ground at the contacts .of
(HH). (S) and (A) release when ground
ie removed from the selector sleeve and
cause (Y) to operate under control of
a ground interruption on lead "P%,
lighting the green alarm lamp (A).

Ground is intermittently and alternately

connected to leads "P"™ and "1I" for

an interval of 1/2 second duration
each., This feature is used to cause
the coin control battery of this cir-
cuit, as described laterz t0 be con-
nected to the subscriber'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 con-
nects battery to the winding of (B)
which operates when ground is received
on the "I" lead. If the called sub-
scriber should hang up before the
calling subscriber, the line current is
reversed when the called station dis-
connects, operating (P) and releasing
(P1). (P) operated with (Pl) released
short-circuits the winding of (J) caus-
ing it to release. (J) released re-
leases (K) and short-circuits (P).
(P1) operated and (K) released release
(K1). (J) released places the (P) re-
lay again on the ground side of the
line. If the calling party discon-
nects first, (J), (K? and (K1) release
when (HH) releases (see 11.2).

10.2 Noncharge Call ((C) Relay Normal)

When the calling station discon-

-nects (R) releases, releasing (D) and

(DD), and opens the loop to the suc-
ceeding 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 the (J), (K)
and (K1) will not have been operated.

11. COIN CONTROL

11.1 The operation of (B) connects 110
~ Vvolts 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 con-
tact of (C). If the coin is to be re-
turned, the 110 volts negative battery
is connected to the line through the
front contact of (B) and the back con-
tact of (C), through the winding of (I).
(I) now operates in series with the coin
magnet and remains operated during the
time that the battery is connected to
the line. Battery through the coin mag-
net should cause disposal of the coin,
but the magnet will hold ground on the
tip of the line as long as it is oper-
ated. The operation of (I) conmnects
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, re-

moving the coin collect or return current,

releasing (I) and holding (H) operated.
At the next closure of ground to the
nI" Jead (B) reoperates, connecting
coin disposal current to the line.

The coin should have been disposed of

Page 3
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on the first application of the poten-

tial, which upon the removal of the po-
tential, restores the coin magnet to
normal, and no current should flow
through (I) on the subsequent applica-
tion of the coin potential.

11.2 With (B) operated and (I) nor-.

mal, (H) releases, in turn re-
leasing (HH) and removing ground from
the sleeve of the line finder, which
releases and also restores the circuit
t0 normal.

12. STUCK COIN
12.1 "X" Wiring

If for any reason the coin is not
properly disposed of, (B) contimues to
function under control of the ®I¥ lead
ground. After an interval of time, the
associated alarm circuit will indicate
a trouble condition by audible and
visual alarms.

12.2 "I Wiring

*Y" wiring provides a connection
to batter! on the *1B" lead in the as-
sociated "Coin Trunk Timed Release Cir-
euit®. When this circuit is used the
continued attempts of the Coin Trumk
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 “1B" lead
and the circuit functions as-though the
coin had been disposed of, restoring to
normal as described in Paragraph 1ll.

13. CALLS TO SPECIAL SERVICE OPERATOR

On calls to a special service oper-
ator, the selector level trunk is so ar-
ranged that battery and ground are re-
versed immediately when the operator
answers. This causes the circuit to
function as described in Paragraph 8. -
If coin collect current is supplied to
the line from the trunk, (P) remaimsre-
leased and (Pl) releases. If coin re-
turn current is applied to the line
from the trunk, (P) operates and (Pl) re-
mains operated. Neither relay performs
a useful function at this time.

On a rering by the special service
operator, (P) may operate on ringing
current. I1f (P) remains operated due
to earth potential with (Pl) released
it shunts down (J). (J) released re-
leases (K) and short-circuits (P).

The earth potential which may have held
(P) will not operate it after the short
eircuit is removed. e release of (J)
also reverses the tip and ring operat-
ing (Pl) which shunts dowm (K1).

Page &

lko CONTACT PROTECTION

Resistances (D) and (F) at relay
(DD) are connected to the "A™ and "B"
condensers during the application of
coin battery to the line and in this
connection are used to protect the con-
tacts which control the application of
this battery to the coin magnet. Con-
denser (D) and resistance (E) are used
to protect the pulsing contacts of re-
lay (R).

15. OPERATION WHEN "T" WIRING IS USED

The "T® wiring is used only when
the lines.on certain levels in the as-
sociated line finder group are equipped
with long line circuits. The line
finders are then equipped with normal
post springs that operate on the mul-
tiple bank levels on which all the work-
ing lines are provided with long line cir-
cuits. When the normal post springs on
the line finder operate, leads "E" and
wFn  (which are connected together when
the finder is normal for the purpose of
making the finder busy by grounding the
sleeve at the associated first selectors)
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).
operates (N) and (DD).- fN) 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) op-
erates. The bridge across the tip and
ring causes the operation of relays in
the first selector that supply a hold-
ing ground over the "S" lead. When
ground is returned over the ®S" lead
from the first selector (A) and (S)
ogerate (Relay (A) operating over the
wA" and "F" leads in turn operating (S)
which locks to the sleeve). The opera-
tion of (A) closes the’ tip and ring
through from the long line circuit to
the first selector, operates (Pl) and
allows (L), (N), (NN) and (DD) to re-
lease. The operation of (S) operates (H)
and (HH). (H) locks under control of (B).
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. en the call is
answered (P) operates, (Pl) releases, :and
circuit functions as described in the first
paragraph of Section 8, However, the
only useful 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
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the calling subscriber disconnects the releases which operates (C) and sets
* circuit functions as described under the circuit in a position to collect
Section 10. If the call is answered (C) the coin when the subscriber disconnects.
is operated causing coin collect current The operation of (J), (K) and (K1)
to be applied to the line and if the call serves no useful function on this type

is not answered (C) is normal and of call because the repeating coil in
coin return current is then applied the long line circuit prevents the coin
to the line. On calls to the special ground from grounding the tip conductor
service operator (P) operates and (Pl) in this circuit.

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3330-0CH-FJS-ML
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CIRCUIT DESCRIPTION CD=31592-02
SYSTEMS DEVELOPMENT DEPARTMENT Issue 1

Appendix 5-B
Dwg., Iss. 6-B

STEP BY STEP SYSTEMS
NO, 1, 350A OR 355A

COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
; SERVING PREPAYMENT COIN LINES

ARRANGED TO BRING IN ALARM WHEN TROUBLE
- GROUND EXISTS ON RING OF COIN LINE

3
* 2
; CHANGES
r : C. CHANGES IN CIRCUIT REQUIREMENTS OTHER THAN THOSE APPLYING TO ADDED OR
REMOVED APPARATUS t i
‘ C.l Requirements for the (BT) R2099 relay ére changed from:
Block Test See
or Conn, Conn. Set: Test Test
Insulate Bat, Grd. Prep, Note No, = Wdg, Remarks
(S)NO : LB(NN)  GRD iR P ‘
(s)No LB(NN)  GRD. 2 P
(s)NO 3B(C) 1B(NN) M 1/2 S - Insulate 1B(NN)
(S)NO 1T(BT) GRD. 1/2 T :
Test Notes:

l, Arm, need not touch core,
& 2. Make ckt. busy from Jack (T).

All other headings, no change.

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3330-MCK-FJS-KM

.,.
1
A

2 Page 1

Printed in U. S. A. 1 Page



CIRCUIT DESCRIPTION
SYSTEMS DEVELOPMENT DEPARTMENT

CD=31592-02
= Issue 1
‘Appendix 4-D
Dwgo ISSQ 5-D

STEP-BY-STEP SYSTEMS
NO. 1, 350A OR 355A
: COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED TO BRING IN AN ALARM WHEN TROUBLE
GROUND EXISTS ON RING OF COIN LINE

- CHANGES

D. DESCRIPTION OF CIRCUIT CHANGES

D.1 Lead "A" is added to Common Number

and Class Circuit to provide for
the use of this circuit in offices hav-
ing Automatic Ticketing.

D.2 "R"™ Option is rated "A&M Only"
since it is not required with the
new Interrupter and Alarm circuit
SD-30852-01 for Prepay Coin Trunks.
That circuit is arranged to start from
battery over lead "A". Circuit note

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3330-MCK-FJS-AW

Printed in U. S. A.

103 is added and Note 102 is revised to
record this change.

D.3 In Figs. 51 and 52, the "A" lead

to the Common Number and Class Ckt.
is added and the "CT" and "CT1l" leads
are indicated as "R" Option. For the
time being, at least, it is considered
economical for reasons of uniformity to
retain the internal wiring for the "CT"
and "CT1"™ leads in all cases.

All other headings, no change.

)

Page 1
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CIRCUIT DESCRIPTION
SYSTEMS DEVELOPMENT

DEPARTMENT

STEP-BY-STEP SYSTEMS
NO. 1, 350A OR 355A
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED TO BRING IN AN ALARM WHEN TROUBLE
GROUND EXISTS ON RING OF COIN LINE

CHANGES

C. CHANGES IN CIRCUIT REQUIREMENTS

OTHER THAN THOSE APPLYING TO ADDED
-OR REMOVED APPARATUS

C.1 Blocking information for the (P) and
(55} (P1) relays is changed from (K)O to
DD)NO.

All other headings, no change.

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3330-MCK-FJS-AX

Printed in U. S. A.

CD-31592-02
Issue 1
Appendix 3-B
Dwg. Issue 4-B
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CIRCUIT DESCRIPTION
SYSTEMS DEVELOPMENT DEPARTMENT

STEP-BY-STEP SYSTEMS
NO. 1, 350A, OR 355A
COIN TRUNK CIRCUIT
FOR USE -PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED TO BRING IN ALARM WHEN TROUBLE
GROUND EXISTS ON RING OF COIN LINE

CHANGES

C. CHANGES IN CIRCUIT REQUIREMENTS
OTHER THAN THOSE APFLYING TO ADDED
OR REMOVED APPARATUS

C.1 Page 3 - (S) relay - "Cont. Press."
column changed from SPL. to L.

. All other headings, no change.

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3330-VJA-FJS-IF

Printed in U. S. A.

CD-31592-02
Issue 1
Appendix 2-B
Dwg. Issue 3-B
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CIRCUIT DXSCRLPTION
SYSTEMS DEVELOPMENT DEPARTMENT

STEP-BY-STEP
NO. 1, 3504,

CD=31592-02
Issue 1
Appendix 1-D
vwge. Iss. 2-D

SYSTEMS
OR 3554

COIN TRUNK CIRCUIT

FOR USE PRECEDING A

FIRST BELECTOR

SERVING PREPAYMENT COIN LINZ&S
ARRANGED TO BRING IN ALARM WHEN TRCUBLE
GROUND EXISTS ON RING OF COIN LINE

CHANGES
C. CHANGES IN CIRCUIT REQUIREMENTS

tension for "L"™ cont. press. on all
other springs."”

OTHER THAN THOSE APPLYING TO ADDED D. DESCRIPTINN OF CIRCUIT CHANGES

OR REMOVED APPARATUS

Cel A non-operate ldiustmont was

added for the (S) relay, and the
operate adjustment was changed from
Test 47, readj. 33, to the new values
shown, Note 1 which applied to the (S)
relay was removed. It read, "Min. 8 gm.
on the 6T spring and the specified

4. CONNRCTING CIRCUITS
When this ocirocuit is shown on a
keysheet, the connecting information
thereon shall be followed.
4.1 Line Finder Circuit
4,8 Selector Circuit
4.3 Coin Trunk Alarm Circuit
4.4 Coin Trunk Timed Release Ckt.

4,5 Sub Line Circuit Equipped with Rotary
Line Switch

4.6 Selector Repeater

All other headings, No changs,

BELL TELEPHONE LABORATORIBS, INC.

- DEPT. 3330-0CH-¥JS-BZ

D.1 The replacement note was added,
and "355A" was added in the
second line of the title,

D.8 Cross connection Fig. 51 was
revised, and Figs. 52 and 53
were added.

Noe. 1 or 3504 No., 355A
SD-31530-01 SD-32000-01
SD-30800-01 SD-31735-01
SD-30852-01 8D-31975-01
SD-31861-01 SD=-31861-01
SD-31259-01 SD-312859=01
SD-31914-01 SD-31914-01

Printed in U, S. A.



CIRCUIT DESCRIPTION
SYSTEMS DEVELOPMENT DEPARTMENT

l. PURPOSE OF CIRCUIT

1.1 This circuit is used to provide

dial service to prepayment coin
stations. It is arranged to automat-
ically collect or return the coin de-
pcsited as required, after each call.

2, WORKING LIMITS

2,1 Maximum external circuit loop re-
sistance for subscriber's pulsing
and supervision - See Range Chart.

2.2 Earth potential limits:

Relay (P)
Neg. Limit Maximum 10V
; Min,
Conduc. Max. Pos.
LP. E.P.
Positive 0 Ohms 9.5V
s : Limits 105 * 10 »
2 220 " 10:5.%
320 Ohms 11 V
425 " 31.5. "
530 " 12 hid

2.3 Minimum insulation resistance -

20,000 ohms.
3. FUNCTIONS

3.1 To provide for connecting a pre-
payment coin station to a first
selector or selector repeater.

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

3.3 To test for the presence of a coin
'x; in the coin box.
3.4 To repeat dial pulses after the
coin 1s deposited.
3.5 To automatically return the coin
on all uncompleted calls and on
completed calls on which there is no
charge. :

Printed in U. S, A.

CD-31592-02
Issue 1
Dwg.AIssue 1

STEP-BY-STEP SYSTEMS
NO., 1 OR 350A
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING PREPAYMENT COIN LINES
ARRANGED TO BRING IN ALARM WHEN TROUBLE
GROUND EXISTS ON RING OF COIN LINE

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

3.7 To automatically cocllect the coin.

on completed calls to the special
service operator unless the operator
otherwise disposes of the coin before
disconnscting.

3.8 To cut out the coin test and pulse
repeating equipment when preceded
by a long line circuit.

4. CONNECTING CIRCUITS

When this circult is shown on a Key
sheet, the connecting information there-
on shall be followed.
4.1 Line Finder Circuit - SD-31530-01.
4.2 Selector Circuit - SD-30200-01.

Coin Trunk Alarm Circuit - (Coin
Trunk) SD-30852-01, SD-31227-01.

4.3

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

4.4

4.5 Subscriber line circuit equipped

with rotary line switch SD-31259-(L

4.6 Selector Repeater - SD-31914-01.

DESCRIPTION OF OPERATION
5. ORIGINATING A CALL

The following description applies to
"S" wiring or to "T" wiring on calls not
originating on lines equipped with long
line circuits. When "T" wiring is used,
leads E and F are normally connected
through normal post springs of the line
finder except on levels on which long
line circuits are used.

When a prepayment coin station is
connected to this circuit by a line
finder, relay (L) operates over the sub-
soriber's loop, in turn opesrating (N)
and (DD). (N) operated operates (NN),
which closes the circuit to the associ-

Page 1



ated first selector operating relay
(P); provides a holding circuit for
(DD); and changes from battery to the
ring through the noninductive winding
of (RT) to battery through the operat-
ing winding of (RT) and the primary
winding of (BT). It also removes groumd
from relay (L), which then holds in
series with 8000 ohms (winding of BT),
but (BT) does not operate at this time.
Relay (DD) operated connects ground to
the sleeve lead to hold the line finder.
When the (C) retardation coil is con-
nected across the tip and ring leads by
the operation of (NN), the (A) relay in
the rfirst selector operates and an as-
sociated common shelf relay completes
the dial tone path to the line through
a winding of the (A) relay of the se-
lector. The dial tone path is closed
to the calling subscriber through re-
sistances (B) and (C), when "Z" option
is used. Otherwise, it is not closed
until the coin is deposited, as de-
scribed in Paragraph 6.

6. COIN DEPOSITED

When the coin is deposited by the
calling subscriber, (RT) operates, oper-
ating %S), which locks to battery
through its front contacts, operates (H)
and (HH), supplies dial tone to the cal-
ling subscriber, if not already supplied
through "Z" option, connects (R) to the
ring of the line and removes battery
from (RT) which releases and the 29 ohm
winding of relay (L), which, however,
is held operated by the 800 ohm winding
for a time. (R) operated operates (D)
and closes a path for holding the (A)
relay of the first selector when (NN)
releases. (D) operated holds (DD) op-
erated. (H) operated takes over the
control of (HH) from (S). (HH) oper-
ated, 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. (N) released short-cir-
cuits (L), releasing it. (N) and (NN)
are slow in releasing in order to in-
sure that (R) is 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 the (BT) relay is to
block the operation of the coin trunk
in case of an irregular condition on
the line. The operation is as follows:
(BT) operated locks to the sleeve, thru
its tertiary winding and resistance J
(the function of which is to prevent
(BT) from overheating on its tertiar
winding) and opens the circuit to (S
preventing its operation and preventing
further dialing. It is necessary for
the calling subscriber to hang up his
receiver after the irregular condition

Page 2
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ceases before a further attempt can be
made on the call.

7. DIALING

Relay (R) functions to repeat pulses
from the subscriber'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 causes (DD) to remain
normal during the pulsing of each di-
git to aid the pulsing condition.

8. CALL CHARGED

. If the call is one on which a charge
should be made, the line current is re-

versed when the called party answers,

operating (P) and releasing (Pl) which
was previously operated. With (P1l) re-
leased and (P) operated, (J) and (C)
operate and lock. The (J) relay oper-
ated operates (K), reverses the tip and
ring leads from the first selector and
short circuits (P) which releases. The
reversal of the tip and ri leads
causes (Pl) to operate. (§% operates
(K1) through the front contact of (Pl).
(K1) operated locks and removes the
short circuit from (P).

Relay (C) operated locks and oper-
ates (A) and also sets the circuit so
as to collect the coin when the calling
subscriber disconnects. Relay (A) op-
erated disconnects the tip and ring of
the calling line from the (T) retarda-
tion coil and (R) relay, releasing (R),
and connects the tip and ring through
(P) and (P1) to the first selector.

(R) released releases (D) and in turn
(DD). (DD) released performs no useful
function at this time. The reversal of
the line by the operation of (J) is
necessary to keep the tip side of the
line, which is grounded at the station
as long as a coin is in the box, always
connected through relay (P) 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. (PS, (K) and (K1)
will, therefore, not operate and the
circuit remains in a condition to re-
turn the coin when the calling party
disconnects. On this type of call, (A)
does not operate and the (A) and (B)
condensers placed in the tip and ring
leads provide the talking circuit, and
relay (R) and retardation coil (T) pro-
vide the talking battery and ground
supply.

10. DISCONNECT
10.1 Call Charged ((C) Relay Operated)

When the calling subscriber dis-
connects, the line finder is still held
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operated by ground at the contacts of
(HH). (8) and (A) release when ground
is removed from the selector sleeve and
cause (Y) to operate under control of
a ground interruption on lead *P",
lighting the green alarm lamp (A).
Ground is intermittently and alternate-
1y connected to leads ™P" and “I" for
an interval of 1/2 second duration
each. This feature is used to cause
the coin control battery of this cir-
“ouit, as described later, to be con-
nected to the subscriber'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 con-
nects battery to the winding of (B)
which operates when ground is received
on the "I" lead. If the called sub-
scriber should hang up before the
calling subscriber, the line current is
reversed when the called station dis-
connects, operating (P) and releasing
(P1). (P) operated with (Pl) released
short-circuits the winding of (J) caus-
ing it to release. (J) released re-
leases (K) and short-circuits (P).
(P1) operated and (K) released release
(K1). (J) released places the (P) re-
lay ageain on the ground side of the
line. If the calling party discon-
nects rirst, (J), (K) and (K1) release
when (HH) releases (see 11.2).

10.2 Noncharge Call ((C) Relay Normal)

When the calling station discon=-
nects (R) releases, releasing (D) and
(DD), and opens the loop to the suc-
ceeding switchea. 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 the (J), (K)
and (K1) will not ‘have been operated.

11, COIN CONTROL

11.1 The operation of (B) connects 110
volts positive or negative batiery
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 (I) through the front con-
tact of (C). If the coin is to be re-
turned, the 110 volts negative battery
is connected to the line through the
front contact of (B) and the back con-
tact of (C), through the winding of (I).
(X) now operates in series with the coin
magnet and remains operated during the
time that the battery is connected to
the line. Battery thru the coin magnet
should cause disposal of the coin, but
the magnet will hold ground on the tip
of the line as long as it is operated.
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, re-
leasing (I) and holding (H) operated.
At the next closure of ground to the
nIn lsad (B) reoperates, connecting
coin disposal eurrent to the line,

The coin should have been disposed of
on the first application of the poten-
tial which upon the removal of the po-
tential restores the coin magnet to
normal and no current should flow
through (I) on the subsequent applica-
tion of the coin potential,

11.2 With (B) operated and (I) nor-

mal, (H) releases, in turn re-
leasing (HH) and removing ground from
the sleeve of the line finder, which
releases and also restores the circuit
to normal,

12, STUCK COIN

12,1 "X™ Wiring

If for any reason the coin is not
properly disposed of, (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 audible and
visual alarms.

12.2 "Y" Wiring

"Y" wiring provides a connection
to battery on the "1B" lead in the as~-
sociated "Coin Trunk Timed Release Cir-
cuit”. When this circuit is used the
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 "1B" lead
and the circuit functions as though the
coin had been disposed of, restoring to
normal as described in Paragraph 11.

13, CALLS TO SPECIAL SERVICE OPERATOR

On calls to a special service oper-
ator, the selector level trunk is so
arranged that battery and ground are re-
versed immediately when the operator
answers. This-causes the circuit to
function as described in Paragraph 8.

If coin collect current is supplied to
the line from the trunk, (P) remains re-
leased and (Pl) releases. If coin re-
turn current is applied to the line

from the trunk, (P
mains operated, Neither relay performs
a useful function at this time.

On a rering by the special service
operator, (P) may operate on ringing
current. If (P) remains operated due
to earth potential with (Pl) relsased
it shunts down (J). (J) released re-
leases (K) and short-circuits (P).

The earth potential which may have held
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(P) will not operate it after the short the first selector that supply a hold-
circuit is removed. The release of (J) ing ground over the ng" lead. "When
elso reverses the tip and ring operat- ground is returned over the "s" lead
ing (Pl) which shunts down (K1). from the first selector (A) and (S)
operate (Relay (A) operating over the
14. CONTACT PROTECTION wan gnd "F" leads). The operation of
(A) closes the tip and ring through
Resistances (D) and (F) at relay from the long line circuit to the first
(DD) are connected to the "A" and :4 selector and allows (L), (N), (NN) and
condensers during the application of (DD) to release, The operation of (s)
coin battery to the line and in this  operates (H) and (HH) which locks to
connection are used to protect the con= the sleeve. The test for the presence
tacts which control the application of of the coin at the substatlon 1s made
this battery to the coin magnet. Con~ in the long line circuilt and therefore
denser (D) and resistance (E) are used (rT) and (BT) do not enter inmto the
to protect the pulsing contacts of re- circuit operation on this call; simi-
lay (R). larly, the dial pulses are repeated in
the long line circult so that (R) is
15. OPERATION WHEN "T" WIRING IS USED not used. When the cell is answered
(P) operates and circuit functions as
The "™ wiring is used only when described in the first paragraph of
the lines on certain levels in the as- Section 8. However, the only useful
sociated line finder group are equipped function in the operation of (P) and .
with long line circuits. The line : release of (Pl) is to operate (c) ‘
finders are then equipped with normal post which locks to the sleeve and sets /
springs that operate on the multiple the circuit in a position to collect N
bank levels on which all the working the coin when the subscriber discon-
lines are provided with long line cir- pects. When the calling subscriber
cuits. When the normal post springs on disconnects the circuit functions
the line finder operate, leads *E® and as described. under Section 10, If
wgn  (which are connected together when the call is answered (c) is operated ’l
the finder is normal for the purpose of causing coin collect current to be
making the finder busy by grounding the- applied to the line and if the call
sleeve at the associated first selectors) is not answered (C) is normal end P
are opened and lead "P" is connected to coin return ocurrent is then applied s

jead "A"., When a call 1is originated the to the line. On calls to the special
long line circuit closes a bridge across service operator (P) operates and (Pl) o
the tip and ring which o%erates (L). (L) releases which operates (C) and sets

operates (N) and {(DD). N) operates the circuit in a position to collect -
(NN). (NN) closes a bridge across the the coin when the subscriber disconnects. X
tip and ring toward the first selector. The operation of (J), (k) and (K1)

The only useful function of (DD) at this serves no useful function on this type
time is that it grounds the sleeve 80 &s of call because the repeating coil in

+o hold the line finder until (HH) op- the long line cirocuit prevents the coin
erates., The bridge across the tip and ground from grounding the tip conductor
ring causes the operation of relays in in this eircuit.

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3330-0CH-FJS
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