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£ lssue 1

INTRODUCTION

1. GENERAL

101 The purpose of this manuval is to familiarize

coin personnel with the many intricate phases
of coin service. This includes an overview of the
total coin operation with emphasis on:

1. Station Equipment

2. Central Office testing and circuit design
requirements,

3. Trouble analysis of station, loop and central
office equipment.

4, Cord board and “TSPS" operation
5. Loop plant
6. Coin Improvement Items including DTF

1.02 To understand and effectively clear troubles
on coin service, a basic knowledge of the
above items i3 necessary.

1.03  Coin service today, consists of Dial-Tone-First

(DTF), Coin-First (CF) and Post-pay type
service. All utilize the single slot coin station and
all place different demands upon central office and
test desk eguipment.

Note I: This manual is not intended to
replace any BSP, Booklet, or Manual, but is
provided to supplement information already
available to the craftsperson.

Note 2: Information in this manual pertaing
to 1A/2A, 1C/2C, and 1E-type sets only and
does not include the old multislot sets nor
the new D-type sets.

1.04 Prior to the development of the single slot

coin telephone and introduction of DTF
service, coin operation was relatively simple. The
coin station (multislot) placed very few demands
upon the central office and test desk equipment.

If the central office equipment could furnish a
threshold capable of collecting or refunding a coin
deposit, test for the presence of a coin, provide a
minimum amount of talking battery and ring the
station ringer, the station performed quite effectively.

1.05 Social changes, during the 19603 made the

multislot. coin station a prime target for:
vandalism, strong arm robbery, fraud, and theft
of service. This brought about the introduction
of the more rugged single slot coin station and a
new environment for coin service.

1.06 Presently there are three types of single
glot coin stations all having an identical
outside appearance:

“A" Beries—designed for all coin first areas
for use in coin first operation

“C” Series—a convertible set that can be
used in either a dial-tone-first mode or a
coin-first mode.

YE" Series—for post-pay eperation only.

Note: 1D/2D-type sets presently being
introduced will be compatible in dial-tone-firat
made only.

1.07 Components for the single slot eoin stations

although appearing the same and physically
fitting the same mountings are not always compatible
when intermixed. Station component compatibility
charts will be found in Chapter 1, Part 4.

1.08 The operational description of the single slot

coin station is explained in Chapter 1. The
operational description must be understood by the
central office and test desk force maintaining eoin
service, The station totalizes assembly ag outlined
in Chapter 1 affords a natural trouble indicator
and trouble analyzer for loop plant, station and
central office trouble conditions, The master test
frame, maintenance control center, district junector
test frame, J test boxes and coin supervisory test

TCI Library: www.telephonecollectors.info



COIN CRAFTS MANUAL 0-1

sets are good test facilities bul lack the trouble
detecting features that the coin station totalizer
provides.

“A' SERIES COIN STATION

1.09 The operational description for the A"

series eoin station ig gimilar to that of the
“C" series station wirdd in the coin first mode
(Chapter 1, Part 1). The difference being—the
“A" geries coin station reguires that talking battery
always be negative to the ring side of the line with
ground on the tip side. The “A" gzeries station
therefore, will not operate with office or loop
condition when reversals are present. In central
offices providing both DTF and CF type service it
becomes neceasary to modify the “A™ series stations
to “C" series.

1.10  With closing of cord boards and implementation

of TEPS, personnel involved in coin service
must be aware of the polarity sensitivity of the
“A" series coin station.

EXAMPLES:

1. The trunks to “TSPS" provide +48 wvolt
talking battery on the ring side of the line
when serving DTF service. This is deposit
recognization for less than initinl rate and
alzo utilized to prevent TT fraud.

2, Toll diversion option on No. 6 Crosshar
trunks to TSPS reversea the talking hattery.

3. In Step-by-Step offices polarity reversals
may be experienced due to malfunction of
switching operations or loeal ealls completed
to a coin station. :

1.11  The above examples will render the “A"
series coin station out of serviee

1.12 At the time of this printing the 1D/2D series

coin telephone sets were just being introduced.
Subsequent issues of the Coin Crafts Manual will
take these DTF only sets into consideration. In
the interim, refor to Bell System Practice Section
506-410-401 and TOP 506-410-402 for information
on these sets,

Page 2

2. GEMERAL SYSTEM CONSIDERATIONS FOR DTF
CONVERSION

2,01 The following items are of & general nature

and pertain to all switching systems. It
should be noted that they are not listed in any
particular order relating to their importance or
prgency but are considerations in converting an
exiating Central Office (C0) to Dial-Tone-First
{DTF) coin operation.

202 Cutover Coordination:

(a) Conversion of offices to DTF operation

requires coordination of the central office
and station changes if unimpaired ¢oin telephone
service i to bhe maintained during eutover,
Cutover to DTF coin operation can eause customer
confusion. This confusion is compounded when
temporary incompatibilities are introduced between
the central office and eoin telephones by the
cutover procedures used. The central office
serving arrangements permit gide-by-gide operation
of Coin-First and Dial-Tone-First stations without
line segregation during and following eutover,
However, full cutover of all coin telephones to
DTF operation in a loeal central office will allow
the customer to more rapidly learn the new
methed of operation without need to identify
the type of station (Coin-First or Dial-Tone-First)
whieh he is trying to use.

2.03 Cutover Procedures:

{a) The following DTF cutover procedure has

been wsed by several companies with minimal
impact of the cutover (other than customer
unfamiliarity with the new serviee) on ecoin
telephone operations.

(1) Modify:
G ER

Test desk, test cabinets, teat
(2) Modify: COeguipment with the exception
of +48-volt options,

(1) Modify or change: Stationz to “C"
series,

(4} Modify: Toll equipment with the exception
of +48-volt options.

{5) Prepare announcement circuits and
announcements,
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(6) Implement +48-volt options.

(7) Test all circuits vsing a “C" series coin
station wired in the DTF mode,

(8) Convert: Line relays to loop start,
(9) Convert: Stations to the DTF mode.
(10) Change: Dial instruction cards,

(11} Make final test of station in DTF mode.

(12} Make final test of all associated CO, Toll
and Test Desk equipment.

(13} Make final check of announcements.

2.04 Deposit Required Annoucement:

(a) The standard announcement that is

recommended for use when the required
initial rate eein depesit has not been detected
i3 as follows: “The call you have made requires
a 10-cent (initial rate) deposit. Please hang up,
wait for dial tone, deposit 10 cents {initial rate)
and dial your call sgain In addition, when all
announcement trunks are busy during heavy
traffic conditions, calls should be routed to
reorder  tone.  Routing to another recording
can only confuse the customer.

(b) The next revision of the Central Offiee

Management Practices Division D, Section
2, Appendix 1 will contain the recommended
announcement phrase.

205 Coin Present Tests:

{a) Coin present tests prior to coin return on

abandoned calls and coin disposal tests to
determine succesaful coin collect or coin return
actions must be made using positive (+48 volt)
battery. Coin deposits of less than the initial
rate will not be detected by a negative battery
test (-48 volts), since the unoperated initial rate
contact (T1) at the station will prevent coin
ground detection,

206 SLM Operation:

{a) The Subscriber Line Multiplex (SLM) has
been arranged to serve Coin-First coin
telephones. It cannot serve Dial-Tone-First or

155 1, COIN CRAFTS MAMUAL 0-1

Coin-First coin telephones in a DTF equipped
offiee. Alternative [acilities muslt be provided
for all SLM coin lines when the office is cutover
to DTF operation.

2.07 Talking Battery Polarity on Operator

Trunks:

(a) As covered in the varioug letters, +48-volt

battery is necessary at the DTF wired coin
telephone when an operator iz monitoring coin
deposits, Unless the trank provides this polarity
the operator will be unable to monitor initial
deposits which are leas than the local eall initial
rate (5 cents in 10-cent areas, 5 cents and 10
cents in 15-cent areas and 5 cents, 10 eents,
and 15 cents in 20-cent areas), This reguirement
covera trunks which handle terminating traffie
requiring coin deposits at the coin telephone,
ie, colleet ealls to coin telephones as well as
trunks handling originating traffic.

2,08 Toll Grade Battery:

{a) The coin service improvement program which

initiated IHal-Tone-First serviee included
option changes in central office circuitry to
eliminate toll grade battery. The low
impedance presented by this supply can result
in currents at the coin station (on short loops)
in exeess of 200 ma which limits the design
options for new station eircuitry. All circuits
which supply toll grade hattery toward the station
should therefore be modified per the appropriate
drawing issue which eliminates the toll grade
battery supply.

2.09 Coin Station Test Line:

{a) A Coin Station Test Line Circuit SD-1C207-01

is available to assist the coin station
repairperson in testing the capabilities of the
coin telephone without the need for a test
deskperson. This circuit, which was introduced
in 1971 was covered by EL 1388 (GL T71-07-150),
can teat either CF gr DTF wired coin stations
in all types of central offices. When changing
from CF to DTF operation there is an option
change which must be made in the test eircuit
(remove option “8" on 8D-1C297-01).

Page 3
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2.10 Coin Instruction Cards:

{a} The recommended format for coin ingtruction

cards is covered in GL 73-11-069. This letter
eovers the recommended format for 20-cent initial
deposit rates at Coin-First or Dial-Tone-First
telephones and is adaptable to other rate situations.
The more standard Lhe instruction cards are
made the more easily the customer can identify
the services the coin telephone provides,

2,11  Coinless Call Completion:

(#) Implementation of Dial-Tone-First coin

operation provides the coin telephone customer

with the ability to reach the operator, directory

assistance operator, or emergency center (911)
without the need for an initial coin deposit.
While thiz gives the customer the capability of
making information or zpecial toll calls (collect,
credit card, or third number billed) even without.
epins, it also increases the probability of other
types of calls.

2.12 Permanent Signals:

{a) A receiver off-hook will result in a permanent

gignal. With Coin-First operation a coin
deposit in additien to a receiver off-hook is
required to get a call into the permanent signal
eondition,

TABLE A
CODE SIGNIFICANCE
MODE OF
CODE HOUSING EPERATION DIAL
1A1 Rotary
Box Type
1A2 Coin First TOUCH-TONE
241 Only Rotary
Panel Type
2A2 TOUCH-TONE
1C1 Rotary
Box Type
1C2 Cein First TOUCH-TONE
or
2C1 Dial Tone First Rotary
Panel Type
202 TOUCH-TONE
1E1 ' Rotary
Box Type Post Pay
1E3 None (Manual)

Page 4
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1. GENERAL
1.01  The 1C/2C coin telephone set is capable of
providing eoin service in either coin first
(CF) or dial tone first (DTF) systems. The set
can be converted in the field from one mode of
operation to the other.
Components in this set are designed
to operate reliably in a femperature
range between — 20 degrees and + 140
degrees Fahrenheit.

1.02 The 1C/2C set is available with rotary or
TOUCH-TONE® dial.

%

1.03 This issue does not inelude all of the latest
design equipment such as the dual frequency
oseillator and the LB-type handset receiver.

1.08 Abbreviations used in thiz section are as
follows:

CF—Coin-First

DTF—Dial-Tone-First

TT—TOUCH-TONE Dial

DP—Dial Pulse

DON—Dial Off Normal

HT—Hopper Trigger

CR—Coin Relay

RE—Rezet Electromagnet

CO—Central Office

Page &

TEPE—Traific Service Position System
SH—Switchhook

SCR—Silicon Controlled Rectifier (voltage and
eurrent controlled eleetronic switching)

2. FUNCTIONS
Coin Chute (Fig. 1)

2.01 Nickel Operation—Valid Coin Aecepted
(Fig. 2)

(1) Nickel is deposited in coin entrance and
passes magnetic trap.

(2) Nickel continues and is checked for size and
weight as the nickel separator rotates.

(3) Nickel is channeled into the nickel magnet
Ares,

(4) The nickel magnet sets up an eddy current
effect in the coin which slows its movement
down the chute,

(5) The nickel continues on, falls toward the
rear of the chute, hits the nickel anvil,
bounces over the nickel divider, and iz accepted.

202 Nickel Operation—Coin Rejected (Fig. 2):

{1) Light weight magnetic coins will be stopped
by the magnetic trap. Heavier coins will
be stopped by the nickel magnet.

(2) If the size or weight is incorrect, it will be

stopped at various locations in the chute
and must be retrieved by operation of the coin
release mechanism.

(3) If the eddy current characteristics are
incorrect, the bounce on the nickel anvil will
cause the coin to be rejected.

2.03 Dime Operation—Valid Coin Accepted
(Fig. 3k

(1} Dime iz depozited in coin entrance and passes
magnetic trap,

(2) Dime continues and is checked for size and
weight as the dime separator rotates.

TCI Library: www.telephonecollectors.info
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Fig. 1—Typical Cain Chute
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MAGNETIC TRAP, [RMPER
ENTRANCE
SWEEP
AR
HICKEL / 1EREL
SEPRRATOR /tmr
—— NIEKEL
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DWIDER
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CHANNEL
ACCEPT BATH = —
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Fig. 2—Nickal Path in @ Typicol Coin Chute

(3) Dime iz channeled into the dime magnet
area.

(4) The dime magnet sets up eddy current effect
in the coin which slows its movement down
the chute.

(5} Dime drops through the dime divider and
is aecepted.

DIdE
SEPARATOR

swEEs
e

T——DIME
MAINET

DINE
GIvinER

B

ACCEPT
CHAMMEL —
3
~REJECT
ACCEPT POTH ——— RURRINEL

REJECT PATH .

Fig, 3—Dime Path in a Typical Coin Chute
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2.04 Dime Operation—Coin Rejected (Fig. 3}

{1) Light weight magnetic coins will be stopped
by the magnetic trap. Heavier coins will
be stopped by the dime magnet.

(#) If the size or weight is incorrect, such as a

penny used in coin phone tests, it will be
stopped at various locations in the chute and
must be retrieved by operation of the coin
release mechanism,

(3) If the eddy current characteristics are incorrect
the dime magnet, with the aid of the divider,
will rejeet the coin.

205 Quarter Operation—Valid Coin Accepted

(Fig. 4k

(1) Quarter is deposited in coin entrance and
passes magnetic trap.

(2) Quarter continues and is checked for size
and weight as the quarter separator rotates.

(8) Quarter is channeled into the quarter magnet
area,

(4) The quarter magnet sets up an eddy eurrent
effect in the coin which slows its movement
down the chute,

(6} Quarter hits the right side (as viewed in
Fig. 4) of quarter divider and is accepted.

206 Quarter Operation—Coin Rejected (Fig. 4):

(1} Light weight magnetic coinz will be stopped
by the magnetic trap. Heavier coins will
be stopped by the quarter magnet.

{(2) If the size or weight i incorrect, it will be

stopped at various locations in the chute
and must be retrieved by operation of the coin
release mechanism.

(3) If the eddy eurrent characteristics are
incorrect, the bounce on the sweep arm will
cause the coin to be rejected.

2.07 Coin Release Mochanism Operation:

(1) The magnetic trap is withdrawn to release
trapped magnetic material,
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REJECT
CHARMEL

ACCERT PATH = =n
REJECT PATH 1

Fig. 4—Quarter Path in o Typical Coin Chute

(2) The chute opens to release coins stopped at
various locations.

(3) Sweep arms clear material from the coin
magnet areaz and direct stopped material
to the reject channels,

Totalizer (Fig. 5)

2.08 The totalizer is an electromechanical device

that has the ability to register initial rate
deposits, prepare the set for calling, and signal
coin denominations to the operator. Minimum loop
current required to operate the totalizer reliably
is 23 milliamps in the talk mode.

2.09 Accepted coins fall through the chute and

strike totalizer arms, which project into the
chute, Nickels and dimes strike the lower arm
while quarters strike the upper arm. Arm deflection
causes a ratchet wheel to rotate and operate a
cam. Each cog on the ratehet wheel represents a
5-cent increment. The cam shaft is rotated 10
degrees by each nickel deposited, 20 degrees by
each dime, and 50 degrees by each quarter.

1SS 1, COIN CRAFTS MANUAL 1-1

210 The totalizer contains several components
described as follows:

A. DTF Mode
(1) T (Initial Rate) Contacts:

(a) Its normally open contacts, when operated,
provide a path for the initial rate ground
test.

(b) Its normally closed contacts allow totalizer
to store deposits up to initial rate before
reading out.

(2) T2 (Totalizer Off Normal) Contaeis:

(a) Operate (transfer) when any coin is
deposited,

(b) The normally cloged contacts short the
totalizer during talking.

(¢} The normally open contacts, when operated,

provide a path through the speech network
to allow totalizer to restore to normal on
hang-up.

(3) & (Stepping) Relay and its 81 Contacts:

{a) The operating and releasing action of the
S relay steps the totalizer back 10 degrees
each time it operates.

(b) This action continues until T2 goes back
to normal thus shorting the totalizer.

(¢) Operation of 81 Lrgnsfer contacts alternately

applies power to the 8 relay and coin tone
oscillator, thus stepping totalizer back to home
position and generating coin signals.

{d) The de resistance of the 8 relay coil is
230 ohms 45 percent.

(4) € (Coin Arm Off-Normal) Contacts:
{a) On all coin deposits, the C contacts transfer
to prevent the totalizer from stepping
back while the coin arm is held down by a
coin,

{b) The normally clesed C contacts, when
opened, remove the eurrent path from

Page 9
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the S relay while the normally open contacts,

(8) Polarity Guard: The polarity guard around
when closed, connect a click suppression cireuit,

the totalizer circuit allows it to operate on
positive or negative battery.
(6) 8 (Coin Signal Speed Changing) Contacts:

(a) The CS contacts operate only on quarter
deposits, B. CF Mode

(b} The normally closed C3 contacts open to {1} 1 ¢Initial Rate) Contacts:

allow more voltage across the § relay,
thus providing & faster readout.

(e} The normally open CS contacts bypass

the normally cloged C contacts to allow
the 8 relay coil to energize therebhy allowing
early totalizer response before the quarter
arm returns to normal,

(6) RE (Reset Electromagnet):

(a) The primary function of the RE relay is
to reset the T1 contacts to normal on
coin collect or refund pulses,

(b) When the initial rate is registered in the

totalizer, the T1 contacts operate and the
spring loaded rate latch engages holding T1
in its operated position.

{c} When the RE armature operates, it
disengages the rate lateh and T1 restores
to normal,

(d) A second function of the RE relay is to
control the F (frand) switch,

(T} Antifraud Provisions (F Switch Contacts

and Fraud Latch)

(a) Operation of the RE opens the F switch,

(b) The fraud lateh drops down each time
the totalizer goes off home position.

(c} If the RE operates while the fraud lateh

is down (totalizer off home position) the
F switch will open and be held open by the
fraud latch until the totalizer steps back to
home position, thus preventing the possibility
of fraudulently satisfying the initial rate ground
check. This prevents calls from being made
for less than initial rate.

(a) The normally open contacts operate to
close the ring lead and cause CO ground

start when initial rate is deposited.

(b) The normally clesed contacts open to
remove dial short when initial rate is

deposited.

(2) T2 (Totalizer Off-Normal) Contacts:

(a) Operate (transfer) when any coin is
deposited.

(b) The normally closed contacts short the
totalizer during talking.

{¢) The normally open contacts when operated,

provide & path through the apeech network
to allow totalizer to restore to normal on
hang-up.

(3) 8 (Stepping) Relay and Its 81 Contacts:

{a) The operating and releasing action of the
S relay steps the totalizer back 10 degrees
each time ét operates.

{b) Thiz action continues until T2 goes back
to normal thus shorting the totalizer,

(e} Operation of 81 transfer contacts alternately

applies power to the 3 relay and coin tone
oscillator, thus stepping totalizer back to home
position and generating coin signals.

(d) The de resistance of the 8 relay coil is
230 ohms +5 percent,

(4) € (Coin Arm Off-Normal) Contacts;

(a) On all coin deposits, the C contacts transfer

te prevent the totalizer from stepping
back while the coin arm is held down by a
coin.

Page 11
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(b) The normally closed C contacts, when

opened, remove the current path from
the 8 relay; while the normally open contacts,
when closed, connect a eclick suppression circuit,

(5) G (Coin Signal Speed Changing) Contacts:

(a) The CS contacts operate only on quarter
deposita,

(b) The normally closed CS contacts open to
allow more voltage across the 8 relay,
thus providing a faster readout.

(¢) The normally open CS contacts bypass

the normally closed C contacts to allow
the S relay coil to energize, thereby allowing
early totalizer response before the quagter
arm returng to normal.

(6) RE (Reset Electromagnet):

(a) The primary function of the RE relay is
to reset the T1 contacts to normal on
eoin collect or refund pulses.

(b) When the initial rate is registered in the

totalizer, the T1 contacts operate and the
spring loaded rate latch engages and holds
T1 in its operated position,

(¢) When the RE armature operates, it
disengages the rate latch and T1 restores
o normal.

(d) A second function of the RE relay is to
control the F (fraud) ewitch,

(7) Antifraud Provision (F Switch Contacts
and Fraud Latch):

(a) The F switch provides no essential funetion
in the CF mode.

(b} The fraud latch operates when totalizer
is off normal and RE is operated, thus
preventing fraudulent ground start.

{B) Polarity Guard: The polarity guard around
the totalizer ecircuit allows it to operate on
pogitive or negative battery.

Page 12

211 Output characteristics of the totalizer are
as follows:

(1) Tone Pulsing:
(a) Fast readout (quarter only)}—& beep tones
{1) Pulsing rate—12-17 PP8
(b} Slow readout (nickel and dime only)
(1) Nickel—1 beep tone
(2) Dime—2 beep tone
(3} Pulsing rate—5-8.5 PPS

Coin Chassis (Fig. 6)

2.12  The coin chassis is a framework for mounting
electrical components as follows:

(1) B Relay—The B relay contacts close during

totalizer readout and place a capacitor across
the speech circuit to prevent the customer from
hearing coin signals,

(2) Coin Signal Oscillator—Generates tone

signal, controlled by totalizer readout indicating
to the operator what value of coin has been
deposited.

(3) A Relay—Provides ground lifting in DTF
mode and controls totalizer readout in CF
maode.

Dial and Housing Assembly (Fig. 7)

2.13  The dial and housing assembly contains the

switchhook contacts and rotary or TOUCH-TONE
dial. The switchhook contacts are operated as the
handset is lifted. Contacts SH1, SH2, and SH4
perform the same functions in both CF and DTF
modes. SH3 differs as described in (3).

(1) SHi—When operated, SH1 connects the

receiver in the speech circuit. The normally
closed contacts (when handset is on hook) provide
for insufficient deposit refund.

(2) SH2—A mercury switch, connected in parallel
with SH4, to prevent switchhook dialing.
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{6) TOUCH-TONE dial common switch:

{a) The break contact {y-z) places a resistor
in series with the receiver to enable
customer to hear low level TOUCH-TONE

signals,

{(b) The transfer contacts (v-e and w-x)
disconnect the transmitter and connect

LINE TERMINAL the dial oseillator,

BOARD- T8I

(¢} The make contact (s-t) is used in DTF
mode only. It prevents totalizer readout
during dialing.

e COIN TONE
QSCILLATOR

CE/DTF

WIRING OPTION
TERMINAL
BOARD-TBS

Fig. 6—1A Coin Chassis

(8) SHS—In the DTF mode, its normally closed

contacts, when operated, allow totalizer to
store deposits up to initial rate before reading
out. In CF mode (handset on hook), SH3
normally closed provides a short path to permit
insufficient deposit refund,

(4) SH¢—Closes ring lead when operated.

(8) Rotary dial contacts:

(a) DP—Dial pulsing contacts
Fig. 7—Typical Dial Housing and Switchhook Assembly

(b) DON 1—0Operates when dial is off normal.
Shorts receiver to prevent acoustic Coin Relay and Hopper Assembly (Fig. 8

shock.
2.14 The coin relay and hopper assembly is an
{c) DON 2—Used in DTF mode only. Prevents electromechanical unit which controls the
totalizer readout during dialing. coin collect or coin refund function.

Page 13

TCI Library: www.telephonecollectors.info



COIN CRAFTS MANUAL 11

HOPPER

TRIGRER ~

ARMATURE
RESTORING
SPRING

TRAF
LEVER

COIN VANE

—

TRIGEER
SUPPORT
BRACKET

1000 OHM
RESISTOR

POLE - PIECE
EXTENSION 4RM

PERMANENT
MAGNET SELECTOR
CARD

EARS

Fig. 8—1AA Coin Relay

2.15 The resistance of the 1A coin relay winding
is approximately 1020 ohms at 70 degrees
Fahrenheit and is effected by temperature changes,

216 Operating Values of Coin Relays are:
o Operate current—41 milliamps
o Nonoperate current—30 milliamps
o Operating time—450 4-50 milliseconds

Note: For complete information on operate
values, refer to Coin Test Line Circuit (Section
506-100-130) or the Coin Maintenance Check
Booklet (or Section 506-800-503).

2.17 Hopper trigger contacts (HT) are closed by
the first coin deposited. All coins deposited

are temporarily stored in the hopper, on the coin

trap, until dumped when the coin relay operates.

218 The selector card is polarized to move to

the right or left, depending on the polarity
of the central office voltage applied. This mechanically
operates the cam which in turn operates the coin
vane in hopper to collect or refund coins.
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219 Upon completion of coin relay operating
cycle, the HT and coin trap restore to normal.

Other Component Circuits (Fig, 8 through 12)

220 Speech Circuit: The speech cireuit is a
standard telephone speech network., The tip
and ring connections are reversed with respect to
the usual 500 set connections to guarantee a path
from tip to ground that does not go through the
transmitter. The ground connection iz at the ac
balance point of the network to reduce noize due
to unbalanee when the ground is connected,
221 Ground Lifting Circuit (Used in DTF
only) (Fig. 9 and 10):

(a) The ground lifting circuit is composed of

the A relay, a polarity guard, and associated
varistors, resistors, and capacitors, When loop
eurrent is flowing in the ring lead, the A relay
operates to remove the ground connection at
the station. Removal of ground at the station
reduces noise unbalance.
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(b) Capacitors outside the polarity guard lower
the ac impedance and prevent transients
induced by collect or refund pulses,

222 Coin Return Network (Used in DTF only)
(Fig. 8 and 10):

(a) The coin return network iz composed of an

SCR, a zener diode, and associated resistors,
thermistor, and diode., The principle function
of this circuit is to allow refund to occur if the
T1 contact in the ground lead is open.

{b) When the high negative voltage coin pulse

is applied to the tip lead, the SCR switches
and permits current to flow allowing coin relay
and RE to operate.

(c) When —48 volts is applied to the tip lead,

during the initial rate ground test, current
flows if T1 is operated. The —48 volts is
insufficient to switch the SCR.

(d) When the coin present test is made with

+48 volts on the tip lead, the diode bypasses
the network to allow successful completion of
the test,

{e) The zener diode controls the firing level (87
volts) of the SCR.

(f) Resistors and athermistor are used to
compensate for temperature variation,

223 Tip Relay Circuit (Used in CF only)
(Fig. 11 and 12k

(a) The A relay circuit is placed in the tip lead
in the CF mode.

(b} After initial rate deposit, and tip is grounded
at the CO, the A relay operates and allows

the totalizer to read out after each subsequent
coin deposit.

3. THEORY OF OPERATION

DIAL-TONE-FIRST SERVICE (Fig. 9 and 10)

Originating @ Call

3.01 In DTF service, the central office line relay

is wired for loop start (ring —48 volts; tip
grounded),

155 1, COIN CRAFTS MANUAL 1-1

3.02 When the handset is lifted, switehhook

contacts SH3, SH2 and SH4, and SH1 operate
in that order and loop current flows from the ring
lead to tip. This path is through the A relay
winding, the normally closed T2 contact, the operated
SH1 and SH4 contacts, through the speech network
to tip. Current through this path operates the CO
line relay and the A relay to remove station ground.
Dial tone is received.

3.03 Dialing With No Deposit Made:

(a) If dialing a number with no deposit required,
the number can be dialed immediately after _
dial tone is received and the call will be forwarded.

(b) If dialing a number which requires a deposit,

and no deposit is made, the initial rate
ground test is made, This test oceurs at different
times (during or after dialing) in various switching
systems.

@ During the initial rate ground test, the CO
removes —48 volts from ring and connects
it to tip, thus temporarily releasing the A
relay.

e When no ground is detected (indicating HT
or T1 open), the initial rate test has not
been satisfied and a recording will instruet
the customer to reinitiate his call with the
proper deposit.

3.04 For #@*partial deposit of initial rate, T2
operates as well as HT and the dial and
talking path is maintained. This path is from the
ring terminal through the A relay winding, through
normally elosed T1, operated SH3 contacts, DP
contacts (rotary dial only), operated SH2 and SH4
contacts, through the speech network, transmitter,
normally cloged v-e contacts (TOUCH-TONE dial
only), back through the speech network to tip.

3.05 Upon additional deposit to initial rate, T1

operates, removing the short from totalizer
and B relay winding. This allows B relay to operate
and ecurrent flow to the totalizer and coin signal
oscillator, A path now exists from the ring terminal
through the A relay winding, B relay winding, S
(stepping) relay winding, C and S1 totalizer contacts,
through DP contacts (rotary dial only), operated
SH2 and SH4 contacts, through the speech network
and transmitter, normally closed v-e contacts
(TOUCH-TONE dial only), back through the speech

Page 15
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COIN CRAFTS MANUAL 1-1

network to tip. As 31 transfers and the totalizer
reads out, the coin tone oscillator is energized
intermittently. The operated B relay shorts the
speech circuit so the customer cannot hear the
generated beep tones,

3.06 When the totalizer steps back to home, T2

restores, shorting the totalizer and B relay
winding. The R relay releases, removing the AC
short across the speech network., Even though
the totalizer is returned to home position, T1 contact
remains operated because it is mechanically latched
in its transferred position.

3.07 A dialing and talking path now exists from
the ring lead to tip. This path is through
the A relay winding, normally eclosed T2 contacts,
normally elosed DP contacts (rotary dial only)
operated 8HZ and 8H4, the speech network,
transmitter, normally closed v-e contacts (TOUCH-TONE
dial only) back through the speech network to tip,

3.08  With a rotary dial, the dial-off-normal contacts
short out the receiver during dialing.

309 With a TOUCH-TONE dial, v-e contacts

open while w-x contacts close during dialing,
thus removing the transmitter from the speech
network, Also the y-z contacts open, removing
the shunt across the level limiting resistor to reduce
astillator sidetone in the receiver,

Restoring Set to Standby

3.0 Upon ecompletion of call, customer hangs up

handset, 8H contacts restore, and the A
relay releases, CO removes —48 volts from ring,
ground from tip, and a collect (4115 to + 136 volts)
or refund (—115 to —135 volts) pulse is applied to
tip, operating the coin relay and reset electromagnet
(RE).

3.1 Operation of coin relay collects or refunds
coinis), and operation of RE unlatches totalizer
contact T1.

3.12 The operated coin relay closes its make

contact causing the current to bypass the
relay and flow through the resistor which was
previously shorted, The short across the relay
winding causes the relay to be slow release. The
resistor, having approximately the same resistance
a5 the coin relay winding, is placed in the eircuit
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to protect relay contacts in the CO and HT contacts
in the set.

313 As the coin relay releases, the HT contacts
open, placing the coin phone in its idle or
standby condition.

Call Abandoned
3.14  Partial Initial Rate Deposited (3.04):

{a) Upon hanging up handset, SH contacts

restora. When SHB restores, the short
aroud the totalizer is removed and current flows
through the A relay winding, polarity guard, B
relay winding, S relay winding, C and S1 contacts,
operated T2, normally elosed SH1, and the speech
network to tip.

(b} Operation and release action of the 8 relay
causes the totalizer to step back to its home
position.

{) When the totalizer has been stepped to

home, T2 contact resteres, shorting the
totalizer and opening the telephone ecircuit.
Shorting the totalizer releases the B relay.
Opening the circuit releases the A relay. Both
relays restore to normal.

{d) The CO, detecting the open eircuit, applies

—115 to —135 volts return battery to tip side
of line to return the deposit. This causes the
coin relay and RE o operate.

fe). As the coin relay releases, HT opens, placing
set in its idle or standby eondition.

315 [Initial Rate Deposited (3.06):

{a) Upon hanging up handset, SH contacts restore

and A relay releasea, CO removes —48 volts |
from ring, ground from tip, and a refund (—115
to —135 volts) pulse is applied to tip, operating
the coin relay and RE, thus releasing T1.

{(b) As the coin relay releases, HT opens, placing
set in its idle or standby condition.
Nickel Local Overtime

3186 After the called party answers, the CO
initiates timing.
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3.17 Approximately 50 seconds before the initial
talk period has ended, collect voltage is
applied and the initial deposit is collected.

3.18 At the end of the initial talk period, & coin
supervisory control circwit is connected to
the line,

3.19 If a nickel is deposited, T2 and HT in the

coin station operate, the CO reverses battery
on the line (applies +48 volts with tip grounded)
for approximately 600 milliseconds and the totalizer
reads out. When totalizer reads out, T2 reverts
to normal.

320 With T2 in its normal position, CO applies

448 volts to tip, with ring open, to check
for coin presence, If test is satisfied, conversation
may continue,

3.21  If a nickel iz not deposited, a recording or
an operator is connected to the line and
requests the overtime deposit.

Coin Disposal Test

322 Immediately after colleet or return veltage
iz applied following customer disconnect,

the CO makes a coin disposal test by applying +48

volts to the tip side of the line with ring open.

3.23  If no coin ground is detected, the HT contacts

are opgp and the test is satisfied. If ground
is detected, the HT contacts are still closed,
indicating a failure to dispose of coin.

324 If ground was detected in 8.28, the CO again

applies collect or return voltage and repeats
test, If this second test fails, an alarm condition
is indicated at the CO or test desk for corrective
action,

Toll Call

3.25 Originate & call as in 3.01, 3.02, and 3.03.

3.26 After the number is dialed, the CO automatically
applies return voltage and any previous coin

deposit is returned.

3.27 The call is then connected to either a TSPS

trunk or to a eord switchboard operator
trunk.

1SS 1, COIN CRAFTS MANUAL 1-1

3.28 If the call is connected to a TSPS:

(1) A TSPS operator is automatically connected
to the calling party,

(2) The local office TSPS trunk applies +48

volt battery on the ring side of the line
toward the station, This replaces the normal
~ 48 volt talk battery on the line for the remainder
of the call, which removes the short across the
totalizer (positive battery blocked by CR4) and
any station TOUCH-TONE dial is disabled,

(3) The TSPS operator requests the deposit

required for initial talk period as displayed
on the position, then monitors the coin tone
signals for correet deposit and releases the position
from that call.

(4) After the called party answers, the TSPS

trunk times the call and at the end of the
initial charge period causes the CO to collect
the initial deposit and routes the call to an idle
TSPS position. (This may not be the same
operator as before.)

(5) The operator is connected to the call and
instructs the customer to signal when through.

The position is released and the TSPS trunk

continues to time the call automatically.

(6) When the customer flashes the switchhook

at the end of the call, an idle TSPS position
iz connected. The operator requests coin deposit
in amount displayed at the position, monitors
the coin tone signals for correct deposit, collects
the deposit, and releases the position.

(7) The customer hangs up handset. If the

operator fails to collect the deposit it iz
automatically collected and a coin disposal test
is made. The station is now idle and ready for
another call.

3.29 If the call is connected to a cord
switchboard operator:

(I} +48 volt battery is applied to the ring side
of the line toward the station.

(2} The operator requests the deposit required

for initial period, monitors the coin tone
sighals for correct deposit and completes the
call.

Page 21
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(8) The operstor times the call, and at the end
of the initial peried, collects the deposit,
and instructs the customer to signal when through.

(4) When the customer flashes the switchhook
at the end of the call, the operator determines
the overtime charge, and requests a coin deposit
in the amount of the overtime charge. The
operator monitors the coin tone signals for correct
deposit, collects the deposit, then dis 1,

(8) The customer hangs up handset and the
station is now idle and ready for another
call,

Incoming Call

330 The CO applies ringing over tip and ring to
the station.

Note: Incoming collect ealls require positive
ring to tip talk battery for totalizer read out
of coin depesits,

3.31  When the handset is lifted, ringing is shorted

which trips a relay in the CO thus removing
ring battery from the line. The shorting path is
from ring, through the A relay winding, normally
closed T2, DP contacts (rotary dizl only), operated
SHZ and SH4 contacts, through the speech network
to tip.

332 The CO now applies talk battery to ring
and ground to tip.

COIN-FIRST SERVICE (Fig. 11 and 12)
Originating A Call

3.33  In CF service, the central office is monitoring
the ring to ground path (ring —48 volts, tip
open).

334 When the handset is lifted, switchhook

contacts SH3, SH2 and SH4, and 3H1 operate
in that order and a path exists from ring te the
HT contacts. This path is through the normally
clozed T2 contacts, the DP contacts (rotary dial
only), operated SH2 and SH4, through the speech
network, transmitter, v-e contacts (TOUCH-TOMNE
dial only), RE, eoin relay winding to the normally
open HT,
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335 For a partial deposit of initial rate, T2
operates as well as HT.

336 Upon deposit of initial rate, T1 operates,
thereby elosing the normally open T1 contact,
completing the ring to ground path. Thiz path is
from ring through the normally closed A relay
contact, through operated T1 contacts, F contacts,
operated SH3, DP contaets (rotary dial only),
operated SH2 and SH4, through the speech network,
transmitter, normally closed v-e contacts (TOUCH-TONE
dial anly), RE, coin relay, HT contacts, to ground,

3.37 The CO applies dial tone and grounds the
tip side of the line,

338 Grounding the tip operates the A relay

causing the A contacts to transfer. Opening
the normally closed A contact removes the shorting
path from the totalizer. A path now exists through
the B relay winding, S (stepping) relay winding,
C and 21 totalizer contacts, through operated T1,
normally closed F contacts, operated SH3, DP
contacts (rotary dial only), operated SH2 and SH4,
through the speech network, transmitter, normally
closed v-e contacts (TOUCH-TONE dial only), back
through the apeech network, through the A relay
winding to tip. As 81 transfers and the totalizer
reads out, the coin tone oseillator iz energized
intermittently. The operated B relay shorts the
speech eircuit so the customer cannot hear the
generated beep tones.

339 When the totalizer steps back to home
position, T2 restores, shorting the totalizer
and B relay winding. The B relay releases,
removing the AC short across the speech network,
Even though the totalizer is returned to home
position, T1 contact remains operated because it is
mechanically latched in its transferred position.

3.40 A dialing and talking path now exists from

the ring lead to tip. This path is through
the normally elosed T2 contacts, normally closed
DP contacts (rotary dial only) operated SH2 and
SH4, the speech network, transmitter, normally
closed v-e contacts (TOUCH-TONE dial only) back
through the speech network, through the A relay
to tip.

341 When disling with a rotary dial, the
dialoff-normal contacts short out the receiver,
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3.42 When dialing with a TOUCH-TONE dial, v-e

contacts open while w-x contacts close, thus
removing the transmitter from the speech network,
Also, the y-z contacts open, removing the shunt
across the level limiting resistor to reduce oseillator
sidetone in the receiver.

Note: 1f the call is a local noncharge call,
the deposit will be returned upon completion
of call as described in 3.43.

Restoring Set to Standby

3.43  Upon completion of call, customer hangs up

handset, SH contacts restore, and the A
relay releases. CO removes —48 volts from ring,
ground from tip, and a collect (4100 to + 135 volts)
or refund (—100 to —185 volts) pulse is applied to
tip, operating the eoin relay and reset electromagnet
(RE).

3.44 Operation of coin relay collects or refunds
eoin{s), and operation of RE unlatches totalizer
contact T1,

345 The operated coin relay closes its make

contact causing the eurrent to bypass the
relay and flow through the resistor which was
previously shorted, The short across the relay
winding causes the relay to be slow release. The
resistor, having approximately the same resistance
as the coin relay winding, is placed in the circuit
to protect relay contacts in the CO and HT contacts
in the set,

3.46 As the coin relay releases, the HT contacts
open, placing the coin phone in its idle or
standby condition.

Call Abandoned
3.47 Partial Initial Rate Deposited (3.35):

(a) Upon hanging up handset, SH contacts restore

and current flows from ring to station ground
through the normally closed A contact, normally
closed 8H3, operated T2, normally closed SHI,
the transmitter v-e contacts (TOUCH-TONE dial
only) RE, coin relay and HT.

(b) The CO recognizing the ground, applies
ground to tip which operates the A relay
and removes the short around the totalizer.

1S5 1, COIN CRAFTS MANUAL 1-1

(¢} Current now flows through the polarity

guard, B relay winding, S relay winding,
C and 81 contacts operated T2, normally closed
8H1, the speech network, and the A relay winding
to tip.

(d) Operation and release action of the 8 relay
causes the totalizer to operate and step back
to home,

(e) When the totalizer has been stepped back

to home, T2 contact restores, shorting the
totalizer and opening the telephone circuit.
Shorting the totalizer releases the B relay,
Opening the eircuit releases the A relay. Both
relays restore to normal.

(f) The CO, detecting the open circuit, applies

—100 to —135 volts return battery to tip side
of line to return the deposit. This causes the
coin relay and RE to operate.

(g) As the coin relay releases, HT opens, placing
set in idle or standby condition.

348 [Initial Rate Deposited (3.36):

(a) Upon hanging up handset, SH contacts restore

and A relay releases. CO removes —48 volts
from ring, ground from tip, and a refund (100
to —135 volts) pulse is applied to tip, operating
the coin relay and reset electromagnet (RE).

(b) As the coin relay releases, HT opens, placing
set in idle or standby condition.
Nickel Local Overtime

349 After the called party answers, the CO
initiates timing.

3.50 Approximately 30 seconds before initial talk
period has ended, collect voltage is applied
and the initial deposit is collected.

351 Atend of initial talk period, a coin supervisory
control circuit is connected to the line.

3,52 The CO reverses battery on the line (applies
+48 volta with tip grounded) for approximately
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600 milliseconds and the totalizer reads out. When
totalizer reads oul, T2 reverts to normal.

3.53  With T2 in its normal position, CO applies

+ or - 48 volts to tip, with ring open, to
check for coin presence, If test is satisfied,
conversation may continue.

3.54 If a nickel is not deposited, a recording or
an operator is connected to the line to request
an overtime deposit.

Coin Disposal-Test

3.55 Immediately after collect or return voltage
is applied following ecustomer disconneet,
the CO makes a coin disposal test by applying +
or — 48 volts to the tip side of the line with ring
open.
3.56 If no coin ground is detected, the HT contacts
are open and the test is satisfied. If ground
is detected, the HT contacts are still closed,
indicating a failure to dispose of coin.

3.57 If ground was detected in 3.56, the CO again

applies collect or return voltage and repeats
test. If this second test fails, an alarm condition
ia indicated at the CO or test desk for corrective
action.

Toll Call
3.58 Coin-First Station—Coin-First Offfce:
(1) Originate a call as in 3.33 through 3.40.

{2)  After the number is dialed, the CO automatically
applies return voltage and the deposit is
returned.

{3) The call is then connected to either a TSPS
trunk or to a cord switehboard operator
trunk.

(4) If the call is connected to a TSPS:

{a) A TSPS operator is automatically connected
to the calling party.

(b) The TSP operator request the deposit

required for initial talk period as displayed
at the position, then monitors the coin tone
signals for correct deposit and releases the
position from that eall.
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(e) After the called party answers, the TSPS

times the call and at the end of the initial
charge period causes the CO to collect the
initial deposit and routes the call to an idle
TSPS position. (This may not be the same
operator as before.)

(d) The operator is connected to the call and

instructz the customer to signal when
through. The position is released and the
TSPS continues to time the eall automatically.

(g} When the customer flashes the switchhook

at the end of the call, an idle TSPS position
is connected, The operator requests a deposit
in the amount displayed at the position,
monitors the coin tone signals for correct
deposit, collects the deposit, and releases the
position,

{f) The customer hangs up handset. If the

operator fails to collect the deposit, it is
automatically collected and a coin disposal test
is made. The station is now idle and ready
for another call.

(5) If the call is connected to a cord

switchboard operator:

{a) The operator requests the deposit required

for initial period, monitors the coin tone,
signals for correct deposit and completes the
call.

(b} The operator times the call, and at the

end of the initial period collects the deposit,
and instructs the eustomer to signal when
through.

{e) When the customer flashes the switchhook

at the end of the call, the operator
determines the overtime charge required, and
requests & coin deposit in the amount of the
overtime charge. The operator monitors the
cain tone signals for correct deposit, collects
the deposit, then disconnects.

{d) The eustomer hangs up handset and the
station is restored to the idle state and
ready for another call.

TCI Library: www.telephonecollectors.info



3.59 Coin-First Station—Coin-First/Dial-Tone-

First Office:
(1) Originate a call as in 3.33 through 3.40.

(2) After the number is dialed, the CO automatically
applies return voltage and any previous
deposit is returned.

(3) The call is then connected to either a TSPS
trunk or to a cord awitchboard operator
trunk.

(4) If the call is connected to a TSPS:

{a) A TSPS operator iz automatically connected
to the calling party.

(b} The loeal office TSPS trunk applies 448

volt battery on the ring side of the line
toward the station, This replaces the normal
— 48 volt talk battery on the line for the
remainder of the eall.

Note: The 448 volts has no effect in the
operation of a coin-first station, but in a
combination office (CF/DTF), this feature is
necessary to operate a DTF station which has
a diede (CRA) around the totalizer,

(e} The TSPS operator requests the deposit

required for initial talk period as displayed
at the position, then monitors the coin tone
signals for correct deposit and releases the
position from that eall.

{d} After the called party answers, the TSPS

times the call and at the end of the initial
charge period causes the CO to collect the
initial deposit and routes the eall Lo an idle
TSPS position. (This may not be the same
operator as hefore,)

(e} The operator is connected to the call and
instruets the customer to signal when
through. The position is released and the

TSPS continues to time the call automatically.

(f) When the customer flashes the switchhook

at the end of the call, an idle TSPS position
is connected, The operator requests coin
deposit in amount displayed at the position,
manitors the coin tone signals for correct

IS5 1, COIN CRAFTS MANUAL 1-1

deposit, collects the deposit, and releases the
position.

(g) The customer hangs up handset. If the

operator fails to collect the deposit it is
automatically collected and & coin disposal test
is made. The station Is now idle and ready
for another eall.

(6) If the eall is connected to a cord

switchboard operator:

(a) +48 volt battery is applied to the ring
gide of the line toward the station.

Note: Refer to note following (4)(b).

{b) The operator requests the deposit required

for initial period, monitors the coin tone
signals for correct deposit and completes the
call.

() The operator times the eall, and at the

end of the initial period, collects the
deposit, and instructs the customer to signal
when through.

(d) When the customer flashes the switehhook

at the end of the call, the operator
determines the overtime charge, and requests
a coin deposit in the amount of overtime
charge. The operator monitors the coin tone
signalz for correct deposit, collects the deposit,
then disconnects,

(e) The customer hangs up handset. [f the

operator fails to collect the deposit it is
automatically collected and a coin disposal test
is made. The station iz now idle and ready
for another eall.

Incoming Call

3.60

3.6

The CO applies ringing over tip and ring to
the station.

When the handset is lifted, ringing is shorted
which trips a relay in the CO thus removing

ringing battery from the line. The shorting path
is from ring, through the normally closed T2
contacts, DP contacts (rotary dial only), operated
SH2 and SH4 contacts, through the speech network,
through the A relay winding, to tip.

Page 25
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362 The CO now applies talk battery to ring

and ground to tip.

4, SEQUENCE CHARTS

4.01

The following is an alphabetical listing of
Sequence Charts:

A—Loecal Call (DTF), Depoait Required
B—Local Call (DTF), No Deposit Required

C—Call Abandoned, Inzufficient Deposit
Refund (DTF)

D—Call Abandoned, Initial Rate Deposited
(DTF)

E—Nickel Local Overtime (CF and DTF)
F—Coin Disposal Test (CF and DTF)

Page 26

G—Toll Call—DTF Station, DTF Office
H—Incoming Call (CF or DTF)
I—Local Charge Call (CF)

J—Local Non-Charge Call (CF)

K—~Call Abandoned, Insufficient Deposit
Refund (CF)

L—Call Abandoned, Initial Rate Deposited,
No Dial Tone (CF)

M—Call Abandoned, Initial Rate Deposited,
Dial Tone Received (CF)

N—Toll Call—CF Station, CF Office

0—Toll Call—CF Station, CF/DTF Office
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SEQUENCE CHART A
LOCAL CALL {OTF), DESPOSIT REQUIRED

LT @bng

STATION IDLE, -48 WOLTS
N RING, TIP GROUNDED |——J—-|
MAMDSET LIFTED STCPPIMG SEQUENCE COWTIMULS f:;:::;“" m:ﬂ "
UNTIL TOTALIZER RESTORLS
; ::'3-55’:'24- TO WOME PES TN
' ANORET
PR Te MICKEL LOCAL KD
OVERTIME (SEF
B sewar st nad SH1, SH2,
I CUART ) | SH3, SH4
Al
| MODIPOSIT g (stE Seesemer chu comrLeTeD, A ey
Q1AL TOWE RECEIVED "'1 MUMBCR  CRART 0) SLT-pe et
I | SHI, SH2, £O APPLIES
' | SH3,SHa LI stt mote 3)
LESS THaM IMITIAL IMITIAL RATE ROTARY DIAL - - 3
RATE DEPOSITED DEPOS 1 TED . DUCHCTINE" RIAL = ARcuar RE,
DON VR, WX, COIN RELAY
T2 ¥xT2 o 2ot €O APPLIES COLLEET
VOLTAGE PULSE TI HT
HT KHT o | {SEE wOTE 7) N
- AT | |
CALL ABANDONED bP | K RE, |
(SEC SEuUENTE | oU LAY I
CHART C) ADOITIOMAL DEPOSIT
TO 1MITIAL RATE | e —+TILHT I
| i et | DEPOSIT RETURMED
oP v
I COIN RELAY
WOTES DON DEPOSIT COLLECTED
1o CO MAKES IMIT1AL RATE CHECK
BY APPLTING -48 WOLTS TO THE s RE.
TEP LLAD WITH RING 0PN, COIN RELAY
A RELAY RELEASES OURING THIS S atuar
CHECK.
2. CO APPLIES 4115 TO 4135 w‘“‘m.:' SIER
YOLTS. T0.73 0 LEAD MITH BACK 10 IMITIAL RATE CHECK
RING LIAD OPEN. PULSE BY CO (waTC 1) €O WAKES COIM [ SPOSAL
ERETS S50 0 80 e | VEST (SEC SEQUEWCE CMART F )
3. CO APPLIES ~115 T0 =138
VILTS TO TIP LEAD WiTH S
RING LEAD OPEN. MULSE 5|
INITIAL RATE woY INITIAL RATE
LASTS 250 TO BOO M. ENTISF 6B, RECORDING SiTnrice TEST SATISFICD
S mEway COMNECTED TO L INE
Si STATION IDLE
READY FOR WEXT CaLL

TCI Library: www.telephonecollectors.info
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STATION IDLE, —-48 WOLTS
On RING, TP GROUNDED

WANDSET LIFTED

SH1, SHZ,
SH3, SH4
I
|
|

A RELAY

DAL TOME RECEIVED

IF IRITIAL RATE
15 DEPOSITED

T2

HT

Ti

B RELar

S RELRY

-1

5 RELAY
TOTALIZER STEPS
macK 107

sl

S miLay

si

S mELAY

sl

STEPPIMG SCOUIMCE
COMT I MUES UNTiL
TOTALYZER RESTORES
TO HOME POSITION

T2
B mevar

N0 DEPOSTT

SEQUENCE CHART B
LOCAL CALL (DTF), N3 DEPOSTT REQUIRED

DAL WUMAER

ROTARY Q1AL
DON
DP
pP
DP

oP
DON

STOUEH=TOME® 01 AL

V8, WX,
y=2, a=t,

IF IMET AL RATE
WAS DEPOSITED

0 APPLIES RETURN
VELTAGE PASE
(SE€ WOTE}

RE, coiw RELAY
TI, HT

|
DEPOSIT RETURNED

+RE, COiM RELAY

©O APPLITS RETURN
VOLTAGE PULSE (WO
ACTION TAKES PLACE
IW SET SINCT HT
AMD T1 WERE MEVER
OPERATED )

|
CALLED PagTY
ANSVERS

|

|

|
CALL COMPLETED

BUSY OR MO
AMEWEE

| ]

HANDSET RESTORED

SHI, SH2,
SH3, SH4

A meLay

o0 COLLECTS, DR RETURSS,
COING |F AFPLICABLE &ND
MAKES COIN DESPOSAL TEST
ISCE SEQUENCE CHMART F)

TEST SATISFIED

STATION |DLE,
READY FOR NWEKT
CaLL

ROTE =

CO APPLIES -115 TO -135
VOLTS TO TIF LEAD WITH
RING LEAD OPEN, PULEE
LASTS 250 TO 200 M5 1IN
S0ME CO'S THIS MAY OCCUR
AT THE TERMINATION OF
THE CALL.
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SEQUENCE CHART C
CALL ASANOONLD,

INSUFFICIENT DEPOSIT REFUND {DTF)

TROM SEQUENCE CHART 4

CALL ABAWDOMED

HANDSLT RESTORED
SHI, SH2, SH3, SH4

B reLay
S RELAY

sl
S ReLAY

TOTALIZER STERS BACH |07
51

STEPPING SEQUEWCE
REPEATS UNTIL TOTALIZER
RESTORES TO HOME POSITION

T2
B RELAY
CIRCUIT THROUGH SET O#INID

-l~A HELAY

€O APFLIES RETURN
VOLTAGE PULSE TO TiP

RE, comM RECAY
{SEE NOTE)

HT
|
|
|
DEROSIT RETURRED

RE, coin rELAY

CO HAKES COIR
DISPOSAL TEST
(SEE SEQUENCE CHART F )

TEST SATISFIED

STATION 1OLE,
READY FOR WEXT CALL

MNOTE:
RE OPERATES BUT nas
MO EFFECT OW TWE ST
SIMCE T) WAS WEVER
QPERATED.

TCI Library: www.telephonecollectors.info =
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SEQUENCE CHART D
CALL ABAMDONED ,
INITIAL RATE DEPOSITED (OTF)

FROM SEQUENMCE CHART A

CALL ABANDOMED

MAMDSET RESTORED

SHI, SH2,
SH3,SH4

CIRCUIT THROUGH SET OPEN
-1 A pELay

CO APPLIES RETURN
VOLTAGE PULSE TO TIF

X RE, comn near

=+ TI, HT

DEPOSIT RETURNED
RE,
T coiM RELAY

CO MARES COIM DISMOSAL
TEST (SEE SEQUENCE CHART F)

TEST SATISFIED

STATION IDLE, READY
FOR NEXT CALL

TCI Library: www.telephonecollectors.info
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FROW SEQUENCE CHART
AoR]

CALLED PARTY ANSWERS

£0 STARTS TIMING
|
APPROX 30 SEC BEFORE
END OF INITIAL TALK
PERIOD, CO APPLIES
COLLECT VOLTAGE
PULSE (SEE NOTE)

RE
X com meLar
4TI, HT

I
DEPOSIT COLLECTED

1 RE
COIN RELAY

RECORDING OR OFERATOR
INFORMS CUSTOMER TO
DEPOSIT MICKEL

MICKEL BEPOSITED

T2
HT

SEQUENCE CHART E
NICKEL LOCAL OVERTIME (CF AMD OTF)

[
CF CENTRAL OFFICE

B RELAY
S RELAY
sl

S RELAY

TOTALIZER STEPS BACK
TO HOME POSITION

si
T2

B reLay

CO APPLIES EITHER -
oA +48 VOLTE TO TIP
WITH RING OPEN TO
CHECK FOR COIN
PRESENCE

|
O1F R CF/OTF
CENTRAL OFFICE

CO APPLILS +48 YOLTS TO
RING AND GROUNDS TIP
FOR APPRONIMATELY 60O WS

B rELay
S AELAY
Sl

S RELAY

TOTALIZER STEPS BACK
T0 HOME POSITION

sl

T2

B mELay
CO APPLIES +48 VOLTS TO

TIP WITH RING QPEN TO
CHECK FOR COIN PRLSEMCE

|

|

COIN PRESENT

COMVERSATION WAT

CONT [MUE

CALL COWPLETLD,
HANDSET RESTORLD

TCI Library: www.telephonecollectors.info

- SHI,5H2,
SH3,5H4

-L A RLLAY

€O APPLIES COLLECT
VOLTAGE PULSE

(SEE WOTE)

RE,

COIN RELAY
+TI,HT

]
)
I
I
DEPOSIT COLLECTED

| RE
COIN RELAY

CO MAKES COIK
BISPOSAL TEST
(SCL SToUERLE
CHART F)

TEST SATISF 10D

STATION IDLE, READY
FOR NEXT CALL

MOTL:
COLLECT YOLTAGE PULSE IM OF
SERVICE 1S «100 TO +i35 YOLTS.
Ik OTF SERYICE IT 1S 115 TO
+135 YOLTS.
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SEQUENCE CHART F
COIN DISPUSAL TEST {CF AKD DTF }

FROM SOQUENCE
CHARTS 4,8,0,0,0,6,
Tadu ML MN, AND O

CO APPLIES 48 VOLTS TO
TIP MITH RING OPEN

(s£E mOTE)
GAOUND DETECTED GROUND NOT DETECTED
|

€0 APFLIES COLLECT
0f RETURM WILTAGE
0 APPLIES 48 WOLTS
TO TIF WETH RING
apty {SOE WOTE)

GROUND STILL GROUNG HOT

DETECTED DETECTED

e, s 1 s
15 EECORRED |
STATION |DOLE, RCADY
FoR REXT Call
ROTE:
INA CF OFFICE, EITHER -48 VOLTS I8
APPLIED; IN A DTF OR CF/DIF OFFICE, +48 VOLTS
18 APPLIED; HOWEVER IN SOME OFFICES, COIN

RETURN VOLTAGE MAY BE USED FOR THIS TEST.

=L TYANYW S14YED NIOD ‘L 551
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SEQUENCE CHART G
TOLL CALL-OTF STATION, DTF OFFICE
STATION IOLE, -48 VOLTS

ON RIMG, TIP GROUMDED TSPS CONT'D
HANDSET LIFTED T2
KHT

SHI, SH2, SH3, SH4

A npeay

OraL TOME RECCIVED

INITIAL RATE DEPOSIT

T2
HT
TI
B =eLey
S RELAY
Si
S arLay
TOTAL| 2ER STEPS
BaCK 07
=]
S5 ROLAY
xSl
5 revay
-+
STEPPING SEOUENCE
CONTIRUES UNTIL

TOYALIIER RESTORES
TO HOWE POSITION

|

AO DERISIT

T2
8 RELAT
DIAL NUMBER
|
[ |
ROTARY QAL

TTOUCH-TONE™ DAL

A TI(MAY OR MAY NOT OPERATE)

TOTALIZER READS OUT

f12

TSPS TIMLS TME CaLL

AT END OF INITIAL
CHARGE PERICD, CO
APPLIES COLLECT
VOLTAGE PULSE

RE
Lo reLar
<+ TI1F APPLICABLE)

DEPOS|T COLLECTED

4 RE, HT
COIM RELAY

CALL ROUTED TC AR
IDLE TSPS POSITION

I
TEPS OPERATOR | NSTRALCTS
CUSTOMER 10 SIGHAL WHLN
THROUGH AND RELEASES POSITION

|
AT EMD GF CONVERSATIOM
CUSTOMER FLASHES Sk

TCI Library: www.telephonecollectors.info

OPERATOR CONT'D

T2
HT
Tlimay on wmay

NIT OPERATE}
TOTALIZER READE OUT

T2

OPERATOR
TIMES THE CaLL

AT END OF IMITIAL
CHARGE PLRIOD,
OPERATOR APPLIES
COLLECT VORTAGE PULSE

RE
“COIM RELAY

-+ Tlyr apruceae ), HT
[
'
DEPOSIT COLLECTED

L RE
COIN RELAY

OPERATOR INSTRUCTS
CUSTOMERS TO SIGNAL
WHEN THROUGH

|
AT END OF CONVIRSATION
CUSTOMER FLASHES 54

SHI, SH2,
SH3, 5H4

(-1 WNNYW S14V¥D NIOD



DON
op
DP

! oP

oP
DON

Wl -,
¥=z,3-1
|
1
1

1 ove, wes,
¥z, -t

[
IF INITIAL RATE WAS
DEPOSITED

I
0 APPLIES RETUAN
VOLTAGE PULSE

RE
I COIN RELAT
+Ti
1

DEPOSIT RETURNED

| RE.HT
COIN RELAY

C0 MARES COIM 00 SPOSAL TEST
LSED SEQUENCT CHART F)

L

1
IF THERE WAS WO
DERISIT

0 AFPLILS RETURN
VOLTAGE PULSE (MO
ACTEON TARES PLACE
SINCE WY AMD T1

WERE WEVER OPERATED)

CALL COWNCETED TO &
TSP5 TRUNR

1
CO APPLIES +48 VOLTS
TO RikG WHICH BEMOVES
SHORT ACROSS TOTALIZER
|+ 48 VOLTS BLOCKED Y CR&)

TiPS OPLRATOR
BEQUEST AND HOWITORS
DEPOSIT FOR IMATIAL
TALK PERICD

|

TSPE COWT D

CALL COMMECTED TO AN
OPORATOR TRUNK

L0 APPLIES #4B VOLTS

TO RING WHICH RERIVES
SUDHET ACAOSS TOTALIZER
1448 VOLTS BLOCKED @Y CR4)

OPERATIR LEW;Y
AMD WOM | TORS DEPOSIT
TOR IMITIAL TALK
PER |00
|

OPERATOR COMT D

SHI, 5H2, SHI, SH2,
SH3,5H4 SH3, SH4
SHI, SHZ, OFERATOR REQUEST AHD
MO ETORS OVESTIME
SH3, 5H4 by
AR IOLE TSPS POSITION T2
CONMECTED TO LINC
| HT
Tiimway or may

TEPS OPERATOR REQUEST AND
0 TORS OVERTIME DEPOSIT
T2
HT
TIiMay oR may WIT OPERATE)

MNOT OPERATE]
TOTALIZER READS DUT

472

OPERATOR APPLILS

TOTAL | TER READS OUT COLLECT WOLTAGE
PULSE
+re
CO APPLIES COLLECT
VOLTAGE PULSE
(i
RE
COIN RELAY

TIiF sPFLICABLE), HT
1

i
DEPOSIT COLLECTED

RE,
AN RELAY

TEST SATISFIED

|
HAKDSET RESTORED
SHI, SHZ, SH3, 5H4

A RLaY

STATION 1OLE, READY
Tol WEXT CaLL

TCI Library: www.telephonecollectors.info z
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SEQUENCE CHART H
IMCOMING CALL {CF OR DTF)

STATIOM (DLE

€0 AFPLIES RINGING
10 TIF AND RING
HANDSET LIFTED

SHI, SH2,
SH3, SH4

XA RELAY

0 REPLACES RINGING
WITH TALK SATTERY

CONVERSATION IN
PROCESS

I
|
I

MANDSET RESTORED

SHI, SH2,
SH3, SHa

ARELAY

STATION 10LE

TCI Library: www.telephonecollectors.info

1= IVANYW SLAVED NIOD



g 96ng

STATION IDLE, -48 YOLTS
N RING, TiP OPEN
MANDSET LIFTED

SHI, SH2,
SH3, SH4

LESS THAW INITIAL INITIAL RATE
FATE DEPOSIT DEPOSIT
T2 12
FHT HT
f %11 m
CALL 3]
{SEE SEQUEMCE

CHART K)
e
CALL ABAMDONED €0 APPLITS DIAL TOKE
(SEE SEQUENCE AND GROUNDS TiP
CHART L}
A RELar
B =mewar
S eruay
51
5 meLar
TOTALIZER STEPS BACK 10°
S|
S RELAY
1]
S mouar
1

STEPPING SEQUENCE REPERTS
UNTIL TOTALIZER RESTORES
TO WOME POSI TION

T2
B reLay

SEQUENCE CHART I
LOCAL CHARGE CALL (CF)

1
| 1
CALL ABAKDONED DIAL MUMSER
(SEE SEQUENCE
CHART W) ]
ROTARY DIAL PTOUCH-TONE® D1 AL
DON
DP ;::-""
op 1
oP 1
I WX,
I ¥z
|
oP
DON
|
| 1
CALLED PARTY ANSWERS BUSY OB NO
ANEWER
|
LOCAL CVERTIME
CHARGING LSEE Ll
SECUENGE CHART £) | | SHI,SH2,
| SH3,5H4
CALL COMPLETED
MENDSET RESTORED 4 A RELAY
_|. SHI,SH2, £ APPLIES RETURN
SH3, SH4 VOLTASE PULSE
{wate 2}
T A RELAY
<O APPLIES COLLECT
VOLTAGE PULSE
(NOTE 1)
RE, coin rELar X RE, con reLAY
TIHT +TI,HT
| ]
| '
DEPOSIT COLLECTED DEPOSIT RETURNED
L |
L

:}— RE,coiN RELAY

CO MAKES COIN
DISPOSAL TEST
(SLE SEQUEMCE
CHIRT F)

TEST SATISFIED

STATION 10LE, READY
FOR MEXT CALL

NOTES:
£. CO APPLIES 4100 T <35 VOLYS
TO TIP LEAD wiTH RING LEAD OPEW.
PULSE LASTS 250 TO 200 M5.
2. CO APPLIES <100 TD -135 VILTS
TO TIP LEAD WITH RING LEAD QPN
PULSE LASTS 250 TO 800 MS.

TCI Library: www.telephonecollectors.info
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SEQUENCE CHART J
LOCAL HON-CHARGE GALL (CF1

STATION IDLE, =48
VOLTE OM RING, TIF OPEM RE
1 | COIN RELAY

HANDSET LIFTED

ROTARY TIAL "TOUCH-TORE™ DIAL O MAKES COIN DISPOSAL
TEST {SCE SEQUEMCE CHMaART F)
SHI, SH2,

] 5H3, 5H4 DON Ve, WeE,

y-z

INITIAL AATE DEAOSITED op

. oe i
oP 3
FHT ]

‘T

TEST SATISFIED

STATION IDLE, READY
FOR MEXT CALL

el W-E,
CO APPLIES DIAL y-z

TONE ARD GROUMDS TIP oP

OON

A RELAY
.8 rELAY

5 RELAY CALLED PARTY ANSWERS
51 :
1 S RELAY 1

CALL COMPLETED,
TOTALIZER STEPS Bacw (0° MAMDSET RESTORED

MOTEL
TS SHI. SH2 0 APPLIES ~100 TO ~13% OLTS
S RELAY T : X TO TP LEAD WITH RING LEAD
SH3, SH4 OPEM. PULSE LASTS 250 10 800 M3,
=1 e IN A CF/OTF OFFICE, DEPOSIT MAY BE
b5 rear ki RETURNED AFTER NMBER 15
L O APPLIES BETURN DIALED 45 SHOWN 18 STOUCKCE
VOLTAGE PULSE (SEE NOTE) CHART B.

STEPPING SEQUERCE REPTATS RE
UNTIL TOTALITER RESTORES COIM BELAY
TO HOME POSITION

=TI, HT

112

B reLar DEPOSIT RETURNED

DEAL MUMEER

I

TCI Library: www.telephonecollectors.info
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SEQUENCE CHART K
CALL A9ARSONID, INSUFTICIENT
DEROSIT REFUND [0F)

FROM SEQUEMCE CHART I

CALL ASARDOMED

HANDSLT RESTORLD

SHI, SH2,
SH3, SH4
BID FOR DIAL TOWE

IRITIRTED THACUGH &,
SH3, T2, SHi, AMO HT

T GROUNDS TIF

[

B oerear

5 RELRY

51

5 RELAY
TOTALIZER STEPS BACK |0°

}s

STEPPING SEMEMCE
REPEATS UNTHL TOTALIZER
BESTORES T0 WOME POSITION
T2
B rrLay
CIRCULT THROUGH SET OPENED

+ A RELar

CO AFPFLIES RETURN
VOLTAGE PULSL Yo Tip

RE,

L0N BLLAY

[SEE MOTE)

HT
DEPOSIT BEFUNDED

I
COIN RELAT

CO MAKES COIN DISPO5SAL
TEST [SEE SECREMCE
CHeRT F)

TLSY SATISTILD

STATION 10LE, ALCADY
FOR MEXT CALL

ROTE:
RE OPERATES BUT wWas wo
EFFECT OW THE 5ET SIKCE
Ti WAS MEVER QPERATED.
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SEQUENCE CHART L
CALL ABAMDOMED, fMIT1&L RATE
DEPISITEO, ™0 DIAL TOME (CF)

FROW SEQUENCE CHART o

CALL ABANDCNED

HARDSET RESTORED

SHI, 5H2,
SH3, 5H4

it FOR DIAL TONE
INITIATED THRORIGH A, 5H3,
TZ AND 341, AND HT

CO GROUNDS TIP

ARELAY
B rrLay
S RELay
si

SRELAY

TOTALIZER STEFS SACK 10*

iSl
S RELAY

1|
S RLLaY
sl

STEPFIMG SEQUENCE REPEATS
UNTIL TOTALYIER RESTORES
TO HOML POSITION

T2
B AELAY

CIRCULT THROUGH SET
OPENED

+ A RELAY

G0 AFRLIES RETURMED
VOLTAGE PULSE T TiF

RE
COIN RELAY
TH,HT
]
1
1
DEPOSIT RCFUMDED

RE.
COIW RELAYT
Lo samfs COIN DISPOSAL

TEST (SEE SLQUENCE
CHART 7]

TEST SATISFIED

J

STATION ipLE, REaDY
FOR MEXT CaLl

TCI Library: www.telephonecollectors.info
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1y ebog

SEQUENCE CHART M
CALL ABANDONED,

INITIAL RATE DEPOSITED,
DIAL TOWE RECEIVED (CF )

FROM SEQUENCE CHART o

CALL ASAMDONED

HANDSET RESTORED

_L SHI, SH2,
5H3, SH4
T A RELAY

CORCUIT THROUGH SCT DPEW

I

CO APPLIES RETURM WOLTAGE
PULSE TO TiP

4 RE

COIN BELAY

T TLHT

]
1
L]

DEPOSAT REFUNDED

RE
COIN RELAT

CO MAKES COIN DISPOSAL
TEST [SEE SEQUENCE
CHART F}

TEST SATISFIED

STATION IDLE, READY
FOR MEXT CALL

TCI Library: www.telephonecollectors.info
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b =80y

STATION IDLE, <48 VOLTS OW RING, TiP OREN

HAWDSET LIFTED

SHI,SH2,
5H3,5H4

|METIAL RATE DEPOSITED

x T2
L HT
% T

C0 APPLIES DAL TOWE AMD GROUMDS TIP

A RrLay
B RreLay
S mtLay
51

=+ 5 RELAY

TOTALIZER STERS BACK 10°

+ S
S RELAY
s
T 5 RILAY
-+ S|

STEFPING SEQUENRCE BEPCATS UNTIL TOTALIZER
RESTORES TO HOME POSITION

T2
B sy

DAL QPERATOR OR ODOD

SEQUENCE CHART N
TOLL CALL=CF STATION, CF OFFICE

TSP CON'T
T2
B RELAY
HT

T limay oR wey
WOT OPERATE )

TOTALIZER READS OUT
T2

B RELAY

TSPS TIMES THL CALL

AT EMD OF INITIAL OHARGE PLRLOD,
£0 APPLIES COLLECT VOLTAGE PULSE

RE, coiM RELAY

Tl tF apeuicase ), HT

DEPOS|T COLLECTED
RE, coiv RELAY

CALL ROUTED TO AM IDLL TSPS POSITION

TSPS DPERATOR INSTRUCTS CUSTOMER TO

SIGHAL WHEN THROUGH AND RELEASES POSITION

AT END OF COMVERSATICM, CUSTOMER
FLASHES 5H
SHI,SH2,
SH3,5n4
A RELAY
SHI, 5H2,
SH3,5H4
A aELay

TCI Library: www.telephonecollectors.info

OPERATOR ComiT

T2
HT

Tlimar or may
MOT OPERATE ]

TOTALIZER READS OUT
-|- T2

OPERATOR TIMLS TeD CALL

AT END OF INITIAL CHARGE FERIOD,
OPERATOR APPLIES COLLECT
VOLTAGE PULSE

RE, com rELay
T (F APPLICABLEY
| HT
|

!
CEPOSIT COLLECTED

RE, com RELAY

OPERATOR INSTRUCTS CUSTOMER TO
GIGHMAL WHEN THAOUSGH

AT EMD OF COMVERSATION CUSTOMLR
FLASHES 58

SHI,5H2,

SH3,5H4
A RELAY

L=L IVANYW SLAVHED NIOD



£t abog

|

|

|
oP
DON

1
STOUCH-TOME® D1AL

N, W
Xoy-z

I

CO APPLIES RETURN WOLTAGE PULSE

3

DEPOSIT R

|
|
|

t. RE, coiM RELAY
- T HT

EFUMDED

-+ RE, coiN RELAY

DOD CALL CONNECTED
TO A TSPS TRUNK

TSPS OPERATOR REQUEST AND HOM| TORS
DEPDSIT FOR IMITIAL TALK PERIOD

TSPS CON'T

CALL COWMECTED TO AN
QPERATOR TRUMK

OPERATOR REQUEST AMD MOWITORS
DEPOSIT FOR IMITIAL RATE PERIDD

OPLRATOR COmtT

I I

AN |DLE TSPS POSITION COMNICTED CPERATOR RCOUEST AND MON | TORS

TO LINE QUERTIME DEPOSIT
T5PS OPERATOR REGUEST AND MONITORS T2
CYERTIME DEPOSIT HT
TIiWay or Way
4 T2 | NOT OPERATE)
H"r TOTALIZER READS OUT
T imMary oR MaY +T2

NOT OPERATE)
OPERATOR APPLIES COLLECT
VOLTAGE PULSE

TOTALIZER RLADS OUT
-|- T2

€O AFPLILS COLLECT
VOLTAGE TLSE

t. RE, coiM RELAY

= Tl appuicanel, HT
1
1
I
DEMOSIT COLLECTED

-1 RE, comn meLay

HAMDSET RESTORED

| SHI,5H2,
T 5H3,5H4

T A RILAY

STATIOM IDLE, READY
FoR MEXT CaLl

TCI Library: www.telephonecollectors.info 5
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¥t abog

STATION (DLE, —48 WOLTS OW RiM3, TIP OPEN
HAKWDSET LIFTED

SHI, SH2,
SH3,5H4

INITIAL RATE DEFOSITED

T2
HT
T

€0 APPLIES DIAL TOME AND GROUWDS TIP

XA RoLar
X B etur
5 RELAY
S0

+ 5 ®ELAY

TOTALIZER STEPS BACK |D®

T 5l

X5 mELY

51

5 aiuar

-+ 51

STEPPING STQUENCE REPEATS UNTIL TOTALIZER
RESTORES TO WOME #0517 108

-+ T2

8 Rtiar

DIAL OPERATOR OR DOO

SEQUENCE CHART O
TOLL CALL-CF STATIOW, CF /BTF OFFICE

TEFS CONIT DPERATOR CON'T
T2 ¥T2
B rELAY B mELaY
HT, HT
T imar oft WAy T imay or war
. WOT OPERATE] MOT GPERATE)
TOTALIZER REACS OUT
T2
B meLay
TATALIZEN ";;“ Lo CPERATOR TIMES THE CALL
B rELAY
TSPS TIMES THE CALL AT EMO OF (NITRAL CHARGE POHIOD,
I OPERATOR APPLIES COLLECT
VOLTAGE PULSE
AT END OF IWETIAL CMARGE FERIOD,
CO APPLIES COLLECT VOLTAGE PULSE ¥ RE, com meLay

k RE, coik sELar 1 Tl apeuicame), HT

~+ Tl uF appuicasce ), HT :
| |
I DEPOSIT COLLECTED
|
DEROSIT COLLECTED = RE, coin rELay

4 RE, coim RELAY

OPERATOR |RSTAUCTS CUSTONMIR TO
SIGNAL WHEN THROUGH

CALL ROUTED TO AM IDLE TSPS POSITION |

AT EMD OF CONVERSATION CUSTOMER
TSP5 OPERATOR INSTAUCTS CUSTOMER 10 FLASHES 5K
SIGNAL WHEN THROUGH AWD RELEASES POSITAON

SHI,5HZ,
| SH3.SH4
AT END OF COMVERSATION, CUSTOMER NELAY
FLASMES SM SHB.,SHQ.
SHI,SH2, A mELAY
SH3,5H4
A mELAY
SHI,SH2,
SH3,5H4
AmeLaY

TCI Library: www.telephonecollectors.info
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I — AW IDLE TSES POSITION CONMECTED OPERATOR REGUEST AND MONITORS
EOTARY DIAL PTOUCH=TONE™ DIAL T LINE CWERT M0 DEFOS|T
DON i g o
y-z TSPS OPERATOR EQUEST aMD MOM | TORS ' B mELaY
DP OVERTIME OEROSIT HT
op ) T2 T on uay
oe I ' B RELAY MY
i I HT TOTALIZER BLADS OUT
| gomt o T iMaT OR NAY T2
| WOT OPERATE) B meLay
OPERATOR APFLIES COLLECT
np VOLTASE PULSE
DON
TOTALIZER READS OUT
T2
OO APPLIES BETURN VOLTAGE PULSE B afLay
CO APPLIES COLLECT
RE, coIN RELAY VOLTAGE PULSE
4TI, HT |
| RE, coin erLay
: TH o appucamer, HT
DEPOSIT RLFUNDED i
1
== RE, com RELAY !
DEPOSIT COLLECTED
=1 RE, com miLay
DOD CALL CONKECTED T A& CALL CONRCETED TO 4N {
T5PS TRUNK CPCRATOR TEUNK '
0 APPLIES 428 VOLTS TD RING WHICH O APPLIES +48 VOLTS TO RING WHICH RANDSET RERTENED
FERFORMS MO USEFUL FUNCTION PEMFORMS W0 USEFUL FUNCTION SHI,SHZ
SINCE THIS 15 A CF STATION SINCE THIS 18 &4 CF STATION ”SHES'SIM'
TSPS OPCRATOR BEGUEST AND MONITORS OPERATOR REQUEST AND MOM|TORS ¥
DEPOSIT FOR INITIAL TALK PERIOD DEPOSIT FOR INITIAL RATL PERICO & wevar

STATION IDLE, READY

OFERATOR CON'T
FOR MEXT CALL

TSP3 COMTY

9v/Sk afing

TCI Library: www.telephonecollectors.info
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COIN CRAFTS MANUAL 1-2
Issue 1

COLOR FUNCTIONAL SCHEMATICS
1A/2A/1C/2C-TYPE COIN TELEPHONE SETS

CIMTRM, AR AT, 2R, OR 2AZ
oFree OUEN TELEPHORE
0 CInGuY
O?E 1
/]
—
2l

s BN

!

$10E OF LINE.

= LOCAL
e - “"""J ICPTICNALL

LEGEND

CIRCUIT CORDITION:
* Hands=l on swilchhook
« T2 operated (coin degositod)
« MT1 (hoppéer trigges) oparatad

CIRCUIT ACTION:

1 lbeh—‘mri circuit causes the tp sige of line 1o be closed t ground in e CO. D:nl tone s placed on line
but is ineMective. Cnm.?m this circujt (48V) Is not willglent to oparadn RE or coin refay.

2, Red — A ralay op s marmal 1o open the shorl acrass the 8 (stepper) relay,
3 Green — [a) ration of § refsy causes iy noemally gr contact to open. The $1 copdact in opening causes the
retay o u:lcm. mm clwne the B ccnlact. his wurnung.md rabeasing action of the § reday ste
the totabizer 10 deg: to normal each time it aperales. (Each $.05 amount deposited causes the
talizer 1o rotate 10 dmesl

{b) When the totalizer has been slepped back to normal, T2 contact restores (opens its make comtact, which
in turm, opens the !ohpnmn circuat.)
4 Blue - {a) T"I‘l 30. vgllocxlng the open telephone circult, sends out nRegative 100 to 130 volls return battery to return
posit.

{1 'nu RE relay In opersting would mrmoll unm th- Ti contact. Since the Inltial rate was not deposited,
e T1 was norma) and fhe oporated RE' ro strect.
1e) l’hg p-a(aa cain ul:y, clnscs its make wnuct m:lng the current to bypass the relay and flow lmug‘h

thi resistor which wa: mv\ouﬂy sharted, "‘1‘ short Berods the relay winding clusn the n!-y
i

show release. The tvsishf, g Ippﬂn-mlll y itha um m:lsllm as the coin rm m
in lhe cirguil te protect comdact HT when it restores, and to profect the resistances 'ilii M!ul

office circuit,
(d) As the coin relay releases, the T contact opena placing the coin elephone set in is idle state.

Fig. 1—Call Abandoned With Less Than Initial Rate Deposited (Doposit Refunded) —1A/2A-Type

Page 47
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COIN CRAFTS MAMNUAL 1-2

108, W02, 3CH, 302
230N FRLEPHONE 'SET o Faiek )

.1;‘}!‘ " oA - Pl

— A

| Gl >
L‘rd._‘ -

R 1) !
n
o]
Hasegy
TomTn
22
w2
‘,}-‘==,513 ﬂ_&u
L]
wm ok f oo
ﬁ?—a—" ._9=£'° = —
1. TRCH-TORE OOM TELEPHINE SET MARARGLWENT. - o
T L0 GUDSES THRDULE NIF SICE OF LIKE, Il
B o SxREEHE WORO, mumnmn BiF + LgeaL
1B AL BT 8 EFSTF S
LEGEND
CIRCUIT COMDITION:
« Hangsel on switchhook
o T2 operated (coin deposited)
« HTI [(fopper (sigger) oparatad
CIRCUIT ACTION: X
. Biack — ﬂm circuit causes the tip side of lne to be closed through to ground in the €O, Dial tome |s placed on line
i ineflectivg, Currant in This circuit (48%) s net nuﬂnemnt w emvmc RE ar ¢oin relay,
2. Red —-l reiav operates, g its normal 1o open & U shoet acress the § (stepper) relay

1 Green — {a) Opurutlm of § relay caumes Uy normally closed $1 condact (9 . The $1 contact in spening causes uvu
seloase, thus closing 81 cantact, This operaling and rebeasing acticn of the § nlaz‘au‘gs
mtal-ur 1 dznrm back to normal each time it operales. (Each 305 amount deposited causes tl alizar
to rotate 10 degrees,)
in) men the Iotadizer Ras besn sl k!p‘rﬂ back to norrmad, T2 contact resfores, (opsns its make comtact, which
n turm, apens the telephone circuit,

4 Blue —(a} TJ!D wﬁ:mnnz the apen fckephone circuil, sands oul negative 10D to 130 voits raturn Daltery to retem

i) ‘I'lle RE relay nﬁ‘. ‘waould nnmmdly restore the T cantact. Since the initiad rate was not deposited,
the T1 was norm and opbrated RE relay hbs o effect
ich 'IM mrmu codn ralay, choses its make mnw:! cansing [hi clsrent (o bypads the relay and flow Immgh
Mu h pmvl sly shorted, short acrass the reday winding causes the reda L]
slow :lea I’ﬂ H“g'mpmxlmalﬂy LI!! same resistance as the coln relay winding, is
Ih GI{CU" DG pratéct «mbct it restores, and io protect the resistance lamp in the central ul‘l‘h:u

Id) A5 the coin relay releases, the HY contact opens, placing the coin telephone set in ifs ifie stale.

Fig. 2—Cuoll Abandoned With Less Than Initial Rate Deposited (Deposit Refunded) —1C/2C-Type

(CF)

Page 48
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AT, 142, 28 cer 2A2 4 -
COmM T EFHOME L 2-4. TR~
s oy
Ve
TT R

& s

M J ]
- ":.ﬂp‘—a}l—rﬁ A
Pl - i PEE-4 THES
oS, S, T |
o e 4

IMITE 1

Vo emie® W
L —ie—d
ROTES:
TOUCH-TORE DOIN TELEFWONE CIRCUIT ARAAMSENENT,
. CD GLOSES TRAGUGH TIF SI0E OF LINE.
L TR CLOEES WHEN TOTALIIER STERS BADE TO MOAMAL.
DASHED LIES INTECATE CIRCUITRY KOT WM USE AT THIS TINE

oo e —

CIRCUIT CONDITION:

+ Outgeing cald

= Hindsel ofi-hook (SM1, SMZ, 5H3, SH4 operated]
» T2 operated (coin deposited]

« TL operated (initisd rate depasited)

+ HY (hepper Urigger) apersted

CIREUIT ACTION:
1. Mack — This circuit couses the tip side af line tn be closed (hrough 1o ground in the CO. Dial tone is placed on lme,
Current in this circult {43¥) s not sufficlent to operate RE or coin relsy,
2. Redl — A refay op=rales causing its normal contact ta opan which removes the short across tha 6 [stappar] rlay,
1. Gredn — (n] Operation of B relay causes its pormally closed §1 cenfact to open, The 51 contact in oapening causes
the $ relqé to release thus closing the 51 cantact, Thie aperating and releasing action of the 8 reloy steps
the totalizar 10 Gegreds back esch fime it operates.

() Whan the tolalizer has stwi:d back to narmal tha T: comac! resicrss and places the felephone circuit
in s diafing and talking state,

Fig. 3—Initial Rate Deposited—Origination State—1A/2A-Type
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JﬁTﬁ" i

f Tl W [
L T
> ) Uomn g | WS i

T ecioa sETwIme |
_l._&- Eess =)

———

Ul ol - y

THZ.]

sist
T2 CLOSEE WM TOTALICER

CIRCUIT COMDITION:

.

.

Culgsing call

Handset offt-hook (5H1, BH2, SH3, EH4 operated)
T2 operated (coin depesifed)

1 eparated {initial rate depasited]

HT [hepper trigger] operated

CIRCUIT ACTION:

1, nhnk—éhla clrcuit causes the lip side of line to be closed through 1o ground i the €0, Dial tone ks placed an Hne,

wrrent in this circst (48} Is mot selficsent to operate RE or coin relay.

2. Red — A relay operales causing ils normal comact to opsn which remowes the shorl across the § [stepper) rabay,
3. Greem = [a] ration of § refay causes it noemally ebosed 51 costact fo opsn. The 51 contact in wlv&g causes the
relay fo reiease (hus closing the §1 comtact. This aperating and releasing action of the S reloy steps
iho tofalicer I} degrees back each lima it opersbes,

thd When (he todalizer has step) back fo noomal the T2 contact restores asd places the talepbone cireuit
in s dizling and talking 5

Fig. 4—Initial Rate Deposited—Origination State—1C/2C-Type (CF)
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HOTES:
m O0M TELESHONE CIRONT
L
L m -mt uu. Yl WOURD BE RERVAL,
THRL [35] MAD 2861
5 uﬂlu uo!! mAY. SECITN AT ¥
USE AT Twid Temd

CIRCUIT CONDITION:

» Outgoing call

» Handset oM-hook

« Dial tone present

« T1 cperated

« T2 returned to mormal
CIRCUIT ACTION:

Dilll uth of rotary dial coin telephone sol ditfers from TOUCH-TONE set (see Mate | ami lnsulsL ‘I'OI.ICN-TONE sl
E open and descann transmitier from network during dialing: contacts W, nanct the dial
ou:lnuw ﬁn the network in place of 1he lnnsmlmr.

2. Red — Talking —

TOUCH-TONE disl unm-ms ¥, E close, and W, X mn during the talking siale (see insets), The coin signal transmitter
detocts the sound of coins dmpplnz thraugh the chute. 3

3. Green — Lintaning —
I ry) chrowit its enargy thraugh inductive coupling fram the primary Induction codl

{8) The I
wingings,

() Rotary dial oif-normal comtacts short out the recelver during dialing.

ek ;w:grg‘nial contacts ¥, T remayve the shunt acrass leval limiling resister R to reduce oscillator sidetons

Fig. 5—Dialing, Tolking, and Listening Circuits— 1A/ 2A-Type

TCI Library: www.telephonecollectors.info
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P ——
L - L= NL[M![ SLT wiim FiksT)
« ol Clﬂ Ill ______
e ; et e ST
™ et T LT 1 | “
¢ BramN L .
e 1
AT 1 H
L e :
Wyd e
Y e ]
a
'a‘ll
e bl GOl TRLEFeEaR
T SSUIT ENRASIERET,
2 b.ﬂll ﬁﬂﬂly-k ™ ‘l‘lb
B S FLSCEG

CIRCUIT CONDITION:
« OuAgoing call
» Mandsat off-hook
+ Dial tone present
« T1 cperated
* T2 returned to normal

CIRGUIT ACTION:

1, Black — Biating —
Dulmﬁ patn of mtury dial codn tlllvhnm apt differs from TOUCH-TONE set (see Note 1 and insets), TOUCH-TONE dlad
contacts V, E apsn and disconnect transmitter from nelwork during dialing; contacts W, X close and connect the dial
oaciliator ta the nﬂwi in place of the transmitter.

L Fed — Talking —
TOUCH-TONE deal conlacts V, K, closs, and W, X open duting the talking stale (see insets)

1. Green — Listening —
()] The 'ILngu (secondary) circuit roceives jls energy through inductive coupling from the primary induction coin
1B} Retary dial ofi-normasl contacts shart out the receiver diring disling
fe) TOMCH-TONE diai contacts ¥, Z remave the shunt across fevel limiting resistor RY to raduce oscillaler sidelons

during diaking.

Fig. 6—Dialing, Talking, ond Listening Circuits—1C/2C-Type (CF)
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crurnaL W N1, (42, 208 OR EAE GO
cosnel e b o]
i

TR -T

T

FTVD ke

0N 5 CENT DEPOSIT ?Bl-l
F DASHED LeEd
IRERCATE

GTHER THAR
TPTRATE PATHS.

e

LEBEND

CIRCUIT CONDITION:

+ Mickel, Dime, or Quarter deposit requested by cperator
. T2 as result of dap cain

« © and €8 contacls normal far nickel! ar dime deposil
« € ang €8 conlacts operated for quarter deposit

CIRCUIT AGTION:

L iz shown for gime

1. Blagk — Oscillater charging circult and § relay operating path for nickel ar dima dopasit, The circuil
dom 4 noemal {epen) instesd of closed

1, l* kel deposit circuil would be the same, excepl T1 contact would ba

2, Blatk and Graan — nmum charging circult and § relay operaling path for guarter deposil, &

S contacl operates
when lclalizes redales 45, enabling charging of me relay before C© cantact resloras, This enables
a faster readout of the oecillatos Circist.

T Red — Csgaliator readact (lans man:n path, tom,::‘ 51 t.n:mrs mn ourrant flow from Lhe tetalizer 1o the transis-

bur Currnnk llnw nmn due ko mpﬂm y o tm amitior bnd base of the
by he transioemer action ol the lill mlu is pmdms shgnal mrﬂ by cporalos
durl% mwﬂe ind ml‘e:.se stegping of § relay. The signal sgh the T2 and

Fig. 7—Coin Signal Tone Circuit—1A/2A-Type
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CENTL T

T
E
1

|
I

I

I

L. 5]

LA -
#

s, Tass
Tout e Toe M BLERISAE
ST ORCHT ARBAEUENT
£ FiWTAED B cenn a2 8
CEVT DEPORT
EARRLAY MWL TOTAL IO,

i
WEPLAEED BY & EF-QIF BAITEM
INEE, EIREST 85
METED WW MOTE 3, (MORE R
(ll(\l“ll QTHEE THaIW T
"
"
:
LEGEND
CIRCUIT CONDITION:
+ Nickel, Dime, or Guarter depesil requested by oporator
» T opeated as result of deposites onin
« © and C§ contacts noemal for nickel or dime deposit
« Cand CS5 contacts opersted for quarter deposit
CIRCUIT ACTION:
1% linet—onnillamr char circusl and 5 relay aperating h for mickel ar dime del The cun:nl! Is shown for
' Hﬁcﬁ ol deposit circuit leh: tgcu?(um except T1 contact mu be normal (epen) instead
:m. shown.

2, Black and Green —Mllm chua[ng circuit and & re" peraling path for gquarter deposit, ©F coMact operates
m totadizer raotates 457, emabling na:au of the 5 relsy tedore € contact restores, This enables
a mbzr readout of the cacillstor eir

3. Red « Oscillslor readoul ue-w olonm pam Contact 51 transters the cwmm vy lmn the totalizer to the transis-

tor. Current Flow is increased decreased due 1o the cha on the smitter and base of the
trangesion uuse by the |mslorrm:r action of the tank circui uws lm l-qwl mm by operator
durin nd release stepping of § ralay. The signal bypa relay

and Igungé ahoniing CapRciloes.

Fig. 8—Coin Signol Tone Circuit— 1C/2C-Type (CF)
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onam ooy CARLL LN WEE, €1, K2, 254 353
0 GEAOST Enﬂwu,ut ©3% TELEFBsE SET 0T)

i Eva.a w5

e
AfLar Ll
"
s
s
-0y 1
AP R

A% MDTED
% X 2. WEAATE £ASITAT ST
Trikw DPERAF] ®aTed

CIRCWIT CONDITION:
» Handsal off-hook
s Less than initisl rafe depasited — handset ondhook
« T2 opened (coin deposited)
« HT [hopper trigger} closed

CIRCUIT ACTION:

1. Biach — For 8 deposit less than initial rate, o path exists from Ring to Tip through A re ™A fosed T1 con-
tacts, aperated SHI, SHZ and SHA, netwark, and trlrumniw. which causas C0 h’:’.‘o:uéls '134“

2 Med — Handesd (s reshnred;t all switchhook contacts restored to marmal, When SHI apens, the shurl b:. removed Bnol ?
1otalizes and currisl llm imou A raln%,l potarity guard, 5 {slopper) ralay ngrmﬂae {bul now clnnd
T.i.ﬂ?n';mllly clcaed 5. Operation ol the & Tty Causes the Koial oot 1o -smuo and step

home posi n.

3, Blue — (3} When the tofalizer has bhoen stepped back 1o normal, T2 contact restores {opens its make path) which in
um. opens the Mlephnnt clreait.
{b) The

circuit, sends aul negative 100 to 130 voits return battery 1
o i mum The Beposit, e ki

(el The cperated coin relsy closes ifs make contact :-u-xmz :hn wrrmt 1o hypass the ralay and Fflaw through
mn resistar whuch WA owwmalr zhered, The short ac ing couses e ralay 1o Be slow

ease. The resistor, hawi IMﬂﬂv Tl sama rasl:banu u coin relay winding, is placed in the
clr:ull 1o protect contact l‘l mn restores, and bo prolect the résistance Bamp in the €O ciroult,

(d} As the coin relay relpases, the MT contact ooens, plasing the coin telephone ==t in i idie siate.

Fig. 9—Call Abandoned With Less Than Initial Rmelﬂepniled (Depesit Refunded) —1C/2C-Type (DTF)
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Schutd BELIER 0644 TELERRORE 581 1DTF)

-
ripry )

g | 4 ‘.,...H__n_ st

s ‘
TOMER- 134T COM TRLDRRE STT CROMT ARRATE T
2. CEWIRGL SPNCT WIBES TOW Goxae 3TART
™ o T ¥ et otnonk,
ol

=
|
|

CIRCUIT CONDITION:
« Mandsat off-hook
» MT and T2 operated with $-cent deposit
« Tt cperated with initial rate deposit

CIRCUIT ACTION:

1. Disck — Standhy
cmml office wired foe boop start — Ring i e 1 When n-nnsu is Vifted, SH1, SH2 and SH4,
SHI transfer, Loop current flows through A relsy uo dn lcne is piacad on the

2. Red — Ground Test For Initial nm ﬂlnsll
After a sufticient rumber of ave been dialed, the CO removes battery from the rlng anid :nnnecls it w the lip:
opans the nus refeasing the mllw This aclion p-rmlh'. the ©O fo lcok for cain sfation ground. |f ground
found { m rmd 1this should be & charge call, tusiomer will hear & recording requesling an iniull rate

3, Gresn — Scznt Deposit
ith a I=ss than initial rate, coin relay ln":rmlach close and wm.m unll:u T2 open, A path exists from

with
Wing o T umwah nomally cosed T1, operaled $M3, SHI and SHA, and el
4 Blug — Initial Rate Oeposit
osed T

&l apen ing current to and totabizer, Totalizer “resds cut" and steps back 1o
hesne position,

Fig. 10—Standby, Ground Test for Initiol Rate Deposit, 5-Cent Deposit, and Initial Rate Deposit—1C/2C-Type
(DTF)
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ENMIMM TR CANLE W v, 4 1e8, BEL
R WAL, E ) mlmr L
Ll
s |
Lol i THE TR3el
e e

| e 16T THI-E

oL
b TosTowt tol HLERRM

1 CHTIET SR

FINTAL SerIE -l:u u:
OGP &

-

3 m ulnmmllmm-\f
MOT o3 w1 rema f

CIRCUIT CONDITION:
* Sutgoing cakl
+ Mandset off-hook
Ceal tone present
T1 operated
» T2 returned to norms)

.
*

CIRCUIT ACTION:

1. Black — Bisling —
BMAR P St o leons ot S b T SO S TR
asciltatar to the retwork in place of the fransmitter,

2. Red — Talking -
TOUCH-TONE déal contacts V, E closs, and W, X open during the talking siate {see mastsl

3. Green — Listening —

{a) Th|. m H ¥] cirouit Its energy through Inductive coupling from the primary induction oail |
wingings.

{t] Rotary dial off-normal contacts short out the receiver during disting.

{cj TOUCH-TOME dial contacts ¥, Z remove the shunt across bevel limiting resistor B2 o reduce osciilator sidelans
during dialing.

Fig. 11—Dialing, Talking, and Listening Circuits— 1C/2C-Type (DTF)
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o, 163,
PRt

Live
Ll

s .
Jurhuas Som VELEFNON

Sheail M
M s, P [
R i “"’"f:" 15 mLacn ar

Pl

& OAARED LS, ESCEPT B SR M 7,
INCEAILD CburTRY DTAED Tady
CPERETE RTR

4
e g kTH
T4 e et

m}

et TR

CIRCUIT CONDITION:
» Nickel, Dime, or Guanss depasit requested by operator
« C and C5 coptacts normal for nickel or dime depasil

+ € and 0§ contacty operated for quartes depesit

CIRCUIT ACTION:
1. Black — Cuciliator charging clréuit and S relay operating path for micked or dime deposil,

2. Black anc ﬁntn«-osdlum charging circult and 5 relay operati th or quarter depasit. C5 contact operales
y i Eiu 45°, enabiin c:‘ruﬂu of IP. § reisy I:lon :ﬂﬁ:‘d restores, This :‘n:blu

talizes rot
lla(ot reagout of the oscillatar

3. Red -m:-umr repgout (tone signall path. Contact S1 Ir:nsnn llu current flow from the totalizer to the transis

tar, Current Now |3 increased and decroased due ﬁ%mmr on the
transistor caused by the tra nsfutm« l: tion of th. unk clrcul ';:M tane
durl“ uxzvul and reiease step of § relay. The signal

ang the AC sharting capacitors.

Fig. 12—Coin Signal Tone Circuit—1C/2C-Type (DTF)
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DIAL POST-PAY (FIG. 1)

Note: This detailed description iz based on
the operation of a 50A hopper (MD). The
new 51A hopper has the same effect on the
get circuit, the difference being that the
hopper trigger (HT) and 4480 ohm resistor in
the 50A hopper has heen replaced by an
electronic delay eircuil in the 51A hopper.

1.01 In Post-Pay service, the central office (CO)
supplies -48 volt to ring with tip grounded.

1,02 When the handset is lifted, switchhook

contaets operate and current flows from the
ring lead to tip. The path is through the normally
closed T2 contact, DP, operated SH2 and SH4,
through the speech network, through normally
closed T1 |parallel with hopper trigger (HT)] to
tip.

1.03 The called number is then dialed and the

called party must answer before a coin
deposit is made. When the called party answers,
the CO auntomatically opens (splits) the transmission
path and sends a deposit-coin tone to the calling
party.

Note: The “deposit-coin” tone is a low
frequency tone to inform the calling party
that the called party has answered and the
initial rate deposit should be made immediately.

1.04 During the time the connection is split, the

CO 8 relay operates and reverses the loop
to the set (negative on tip, ground on ring). This
reversed loop prepares the set to reeeive the initial
rate by causing the ring lead to be more positive
than tip. With the loop reversed, the totalizer
will not restore because diode CR4 is forwarded
biased and SH2 (NO) is closed, thus shorting the
totalizer and allowing an accumulation of deposits
up to, or more than, the initial rate.

COIN CRAFTS MANUAL 1-3
Issue 1

1E-TYPE COIN TELEPHONE SET
DETAILED DESCRIPTION
POST-PAY SERVICE—THEORY OF OPERATION

1.05 If the totalizer is set for more than G-cents

initial rate, and the calling party deposits a
nickel, the HT will operate but iz shorted by the
normally closed totalizer contact T1. Any time
the initial rate requirement is satisfied, totalizer
contact T1 will open.

1.06 With HT and T1 both open, the 4480 ohm

resistor, located on the 50A hopper, is
momentarily placed in series with the loop which
creates essentially a low current pulse.

Note: This momentary pulse must have a
minimum width of 100 milliseconds and a
maximum of 300 milliseconds, The CO
recognizes the pulse by use of two relays with
different release currents.

1.07 When the CO recognizes this pulse, the CO

marginal relay will release, thus removing
the split connection and establishing the talking
cirenit. This marginal relay is eritical to loop length.
Over range will cause improper operation,

1.08 When the switchhook is restored, SH3 (NO)

contacl opens, and the short around the
totalizer is removed. Current now flows through
the totalizer, operating the 8 relay, and the totalizer
steps back to home position.

Note: Unlike a coin-first or disl-tone-first
set, the totalizer in a post-pay set remains
off home through the total call period for
local calls.

1.09 In cases of Loll calling, when the customer
dials the operator, the CO recognizes the

toll eall, will not reverse tip and ring, thus the

ring lead remains negative throughout the call

Note: When operator call back is required,

negative battery must be supplied on the ring
lead,
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1,10 With negative on ring, dinde CR4 is reversed

biased, thus allowing the totalizer to read
out all cein deposits requested by the operator.
In addition, the 446F diode across HT contact is
forward liased, shorting the HT contact, thus
reducing the noise (caused by openingand closing
of 1IT) transmitted to the operator.

MAMUAL POST-PAY (FIG. 2)

101 The manual coin telephone set consists of
the talking and signaling circuitry of a

Page 60

standard 500-type telephone set but also provides
eoin signaling upon deposit of coins.

1.2 The manual set is usually connected directly
to an operator cirenit, and the operator will
hear all coin deposit tones.

1.13  As in dial post-pay service, it is necessary

that the CO provide negative battery at all
times when the set is connected to an operator
circuit.
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Fig. 1—1E1 Coin Telephone Set, Schematic
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Fig. 2—1E3 Coin Telephone Set, Schemati
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Issue 1

COMPONENTS AND COLOR SELECTION
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COMPONENTS AND COLOR SELECTION

CoIN COMN com HUMBER
. INFORMATION
L COVER DIAL PLATE
SET UNIT v oIAL st PLATE HANDSET
g | ThaTipe o
(Black} | (p.9gE403) 80A-Type,
= R41817241 aw,
1A11C144 | TUAType ar or U (MDY, | a18418527
{Chrome) P_B0E44L R19042748 or {P-B4ABG2)
AP )| (p.ooD27d) (MD)| &S (MDY
TOA-Type or
1A1/1C1-51
g 310064611
(Moss Green) (P-90FABL) N
TIA-Type or
1A2/1C2-3 GLA-T
{ Black) 219055089 e,
(P-S0E503) g‘;’:‘g‘?"{f’ B40156319
VR
anceus | Umer| e | 8 it
{Chrome F
e | (P-9OESA4) | (p.ogDoms)iMp) | S9TSA
1A2/102-51 15&,},1{;@’1 Jr | (@ST3A Dia) -
LM"”' G'“i (pgoRssny | | ) | ToneFirst
BA1317241
e ar 518720626
Statniean) R19042T48 EW, (P-3THOG2)
(P-20D274) (MD) 8U (MD}, G3AH
or
201-64 811301"7258 B2 (MD} 18720089 or
{Bronze) B40152997 (MD) | P-BTR003) GIAK
2A2/202.07 BAOBAEATT TaA
{ Broghed
Stainles=} : B19042755 I5TSA
((P-I0DZTEHMD)
Hodti RAOI4TITS T0A
{Bronze)
40157580 35T3A
1E1-3 TA-Type or
[ Blnck) B4OB5RIAT G0N Type,
- B4131TEAL W,
1E1-44 TA-Type ar ar KU (MD}, | E18418627
(Chrome) H4OGER44T HIDMET48 or (P-H4ARSE)
(P-80DET4) (MDY 88 (MD)
1E1-61 TA-Type or
(Moss Green) HEGAA12
2401560087
1E3.3
BAOBSHU3 T
SRk g 841317266
1E3-44 812300516 ﬁ“w‘?.’
- paratus
(Chrome) | 340650445 (P.23F651) "Hiank
Huousi Aszembly
1E3-51 Asserbly
(Moss Green) | #ADUSDS10

* Where two or more numbers exiat, the first number listed is preferred.
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COMPONENTS AND COLOR SELECTION

HOUSING COIN RELAY
Ao e S cone Ao . wETunN Secr compr.
e P SHANE o [ ASSY RAIL DOOR
A1B612036 2A-1 o
- 28.3
{P-B5A201) {Optional)
518512444 2A44 or
2R-44
(P-85A244) { Optional )
818612519 BA-51 or
(P-B5AZ61) { O%I?l_:r}nl)
1A/24 Sots | 1A/2A Sets gia16sdat 1B
= -21F546)
bty | siboezss | ssoehises e
P- K] E
(P-BSAZOD) | (o ibE4zs) | with DF (Ontonal}
Consists Deeillntor 1AA Coin 2A-44
Hxryvin Chute 811354377 Rd”u 2Bdd
1 P- 4 w Onss! -
—{ e | FHE | S orton)
or P. .
RI1E612518 (P-16ES579) with 8F (M) Coin 23!’!!1;)1‘"(
{P.BEAZS1) Totalizer Oscillator Rel;y {Dptianal)
AN
1C72C Set: 2C Se %llf;é}ﬂ]
" ets 1C72C Sets P 17
use uEe Coin 5A-67
20A1A 1A with Hopper
C“""f:ﬁ’ DF Oscillator Aszembly
o or
Chute 1A (MD} BL1EST305 4
and 1A with SF P-16ETS0) BOLEZ2EH BA-84
Totalizer Oscillator Cugrent
return \n
chuh‘
Lo g BI2105462
are made 5A-.07
of plastic (P-21F546)
instend
of
diecasting
Be0162210 SA-R4
2A3or |
E40B5G04T -
{Optional)
S1A or 2A-d4 or
BA0H5E441 S0A (MD) P
Hopper | Optional }
Aszsembly ISR el et SO
20AI0A MBD;R'\ 2{«-5! or
b ol C""';;’;’ Oacillator A1216662 | Ui[{’iflrn] 1
oce? 1A 504 (3D} {E-21EMS) - 2A-3 or
40657035 ek i ey
Tatallzer Omtl'tﬁl:r (Optional)
OB 2A-44 or
B10657444 Hopper 2841
Assembly {Optional)
2A-51 or
BUNATEI4 2651
| Optional}
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fssue 1
i KS-21250 PORTABLE COIN
: TELEPHONE TEST SET
1.01  The KS-21250 portable test set may be used (d) Conneet the test set to TBI terminals in
to check cortain features of the coin telephone telephone set, Red to R, Green to T, and

zet when & central office line is not available. Yellow to G.

Warning: Hazardous voltages on 1.03  Perform the following tests:
leads when test buttons operated.
(a) Telephone Tests—Dial operation, sidetone,

‘ Note: The timing circuit in this test is totalizer operation, initial rate contaet, coin
designed to time a 450 ms relay. collect and return operation, and oscillator.
“ 1.02  Perform following pretest set-up. Note 1: The table and step numbers
referenced in the test are found in Issue 3
{a) Om l-type sets, remove cover unit assembly of SBection 506-900-503 or Issue 3 of the Coin
and hang it on a K8-20850 parking tool or Maintenanee Check Booklet.

connect & P11C pateh cord between P1 and J1.
Note 2: In theze tests, only the possible
{b) On 2-type sets, open door and faceplate cause and remedial aection entries apply
assembly and connect a P11C patch cord in the referenced tables and steps,
between P1 and J1.

Note 3: When test set iz om, it supplies
battery to the telephone set and sidetone is
{c) Disconnect CO tip and ring from set. available except when either button is depressed.

Page &7
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DTF MODE

Tent
(1) Handset en hook. Test set ON,
Deposit quarter.
o Totalizer steps back
* Beep tones heard in test set

(2) Refund money using REFUND/TIME
button

(3) Handset off-hook. Deposit
nickel less than initial rate.

Totalizer does not step back
No beep tone(s) heard

(4) Operate dial
® Clicks/TT signals heard in test
set
(5) Go on hook
® Totalizer steps back
® Beep tone(s) heard
(6) Refund coin{s)

(7T Go off hook. Reverse Red and
CGreen test set leads. Deposit
nickel.

* Tolalizer steps back
® Beep tone heard

(8) Refund nickel

CF MODE

(1) Handset on-hook. Test set ON,
Deposit quarter,
* Totalizer steps back
® Beep tones heard in test set

(2) Refund coin using REFUND/TIME
button

Page 68
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CF MODE (Cont)

Test Table

l¢

(3) Handset off-hook; test set OFF,
Deposit nickel less than initial A T
rate. Twmn test set ON,

e Totalizer does not step back
o No beep tone(s) heard

(4) Go on-hook A g
e Totalizer steps back
e Beep tone(s) heard in test set.

(5) Go off-hook; operate dial A 6
o Clicks/TT signals are mot heard
¢ Sidetone present in handset.

(6) Refund coin(s) using REFUND/TIME
button

(7) Test set OFF, Deposit initial rate.
Turn test set on,
o Totalizer steps back
o Beep tones heard in test set
(8) Operate dial A 9
e Clicks/TT signals heard
* Sidetone present

(9 Refund coin(s) using REFUND/TIME
button

POST — PAY MODE

(1) Handset off-hook. Test set ON. D 4
e Sidetone present in handset

(2) Rotate dial and release
“® Clicks heard
(3) Insert KS-14995, L3 tool between

coin chute and hopper to prevent
loss of deposited coins

(4) Deposit nickel less than initial D 14
rate,

® Totalizer does not step back
® No beep tones heard

Page 69
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POST — PAY MODE (Cont)

(5)

(6)

(7

(8)

(9)

Page 70

Tost

Hang-up

Totalizer steps back
Beep tone(s) heard

Handget off-hook — Deposit initial

rate

Totalizer does not step back
In a 1E1 set, a click is heard in

test set speaker

Reverse Red and Green leads of test

set,

Totalizer steps back
Beep tones heard in speaker

Deposit quarter
Five beeps heard

Disengage chute locking spring;
slowly pull top of chute forward
while holding KS-14995, L3 tool.
Lift chute and tool out of set and

retrieve coins.

Step

17

16

17




TIMING LIGHT

INDICATIONS ACTION
FAST | SLOW | RELAY | RELAY ARMATURE SCREW
ON ON OK 0K but ses*

OFF | ON Slow
0N OFF | Fast

Turn clockwise - see note
Turn counterclockwise

Note: Adjust armature screw 1/4 turn each time.
Retest, readjust, retest until OK. When collect
button is used to operate relay, the timing lights
remain off.

* When the RELAY is below 20°F, check and
adjust until both SLOW and FAST lights ave
an, then turn relay screw counterclockwise and
repeat until relay tests SLOW after last 1/4
Lurn.

(b} Timing Test—Coin relay (OF and DTF

2ets only). Remove coin chute assembly.
Connect test set Red to No. 3 on eoin relay.
Yellow to G relay terminal. Black to top lead
of relay resistor.

(1) Deposit. eoin (or trip hopper trigger).
{2) Press and hold REFUND/TIME button.

Relay operates. Timing light{s) can be
read.

{3) Release and lift return chute assembly
out. Operate COLLECT button, Observe

IS5 1, COIN CRAFTS MAMUAL 1-5

in hopper that coin vane moves to colleet
position.

{4} Reassemble disconnected components.

(¢} Coin Relay Operate Margin (OF and

DTF sets only). Check—with a working
central office line connected to coin telephone
set:

(1) Connect Yellow lead of test set to 3 on

coin relay and Black lead of test set to
top of relay resistor, lift handset. (Test Set
Off)

(2) Deposit initial rate.

i3) Dial any digit but . Hang up. Relay
should operate despite added shunt load
built into the test set. If coin relay fails to
operate, have test deskman assist in determining
foop and ground resistance messurements,

1.04  Return coin telephone set to normal operation.

105 When finished with test set, furn it

“OFF>

1.06 Replacement batteries for the K5-21250 test

sel are:
o KS-14380 - 48 volt
» K5-14369 - 48 volt
+ KB-14368 - 1.6 wolt or 1.5 volt alkaline for

operation below (°F (EVEREADY NO, Eg1
or RAY-0-VAC No. 815}
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lssue 1

COIN TEST LINE CIRCUIT

1. GEMERAL

1.01  The Coin Station Test line is vzable on coin

lines mot equipped with dial long line onits.
It allows the installation or repair forces to make
the following operational tests without tying up
local test desk facilities or requiring services of an
operator:

= Coin Detection and Ground Removal
» Ground and Loop Hesistance

* Loop Leakage

* Coin Collect

= Coin Return

* Coin Relay Operating Time

1.02  The test line should be used in conjunction

with the Eight Step Coin Station Routine
outlined in the Coin Maintenance Check booklet or
Section 506-800-503. Troubles listed under failures
in the coin test line-procedure refer to the Trouble
Analysis Tables in the Booklet or Section 506-900-503
ie. (B-1) indicates Table B, Trouble 1.

1.03  All tests provided by the test line may be
made at coin stations having a single-coil
eoin relay.

104  Tests require & deposit of initial rate or

greater., On CF stations, a cein equal to
or greater than initial rate must be used. A nickel
can be used when making eoin return tests

1.05 Tests should be made in a sequential manner

as shown in the Test Line Procedure, Teats
may be repeated by dialing the assigned digit when
the test line is in the “Test Selection Mode”
(interrupted dial tone)., Onee the Relay Time test
has been dialed (digit 5), the test can be recycled
as often as necessary by tripping hopper trigger
or redepositing the initial rate. The Coin Detection

and Ground Removal tests require disconnect and
reseizure of the test line if retest is desired.

1.06 If no action is taken for approximately
G0 seconds after the reception of the “Test
Selection Tone” (interrupted dial tone) during any
phase of the sequence, the test line will automatically
disconnect and restore the eircuit to normal.

1.07 Tones are used to indicate a required action
by the craftsperson as follows:

e Alternating high and low tone (Tone
C)—requires deposit of coin or operation of
hopper trigger.

» Steady high tone (hang-up tone)—request
to restore handsel to on-hook econdition. In
some tests high tone replaces tone C upon
deposit of epin or operation of trigger.

* Interrupted dial tone (test selection
tone)—proper digit should be dialed (2
through 5) depending on test desired.

1.08 Tesl results are returned to the eraftsperaon

in the form of coded beeps or rings which
are repeated three times ie, 1 beep repested
3 times. When ecalled for in the sequence, the
handset should be taken off-hook before the 3rd
signgl or the test line will disconnect,

1.09 The Coin Test Line is capable of testing
rotary or TOUCH-TONE® dial stations.
2. PREPARATION
2.01  The following apparatus iz required;
* P11C cord—Used to connect cover unit
assembly or door and faceplate assembly to

coin chassis,

» K8-208950, L1 parking tool (Fig. 1)—Used
to hang cover unit assemhly of 1-type set
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on side of housing, eliminating the need
for a P11C cord

* 146B bias margin gauge—Collect and Return
Test

* 10118 or 1013A hand test set - Connect
hand test set to ring and tip of the set,
with handset in monitor position, verily
coin signals

* K8-14995, L3 tool —Placed between coin chute
and hopper during Collect test to prevent
collection of coins (Fig. 2)

« Two dimes, one nickel, ene quarter

Fig. 1—K5-20950, List 1 Cover Parking Teol

Page 74

2,02

3.

am

Prepare coin station as follows:

(1) Remove cover unit assembly of 1-type or
open door and faceplate assembly of 2-type
set.

{2) If P1IC cord is used, invert handset on

switchhook of 1-type sets to prevent armored
cord pushing handset off-hook when cover unit
asgembly is set aside.

{3) Where possible, install cover unit assembly
on & K8-20850, L1 eover parking tool (Fig. 1),

{4) When testing, ensure that totalizer CF-DTF
mode switch, i8 in the proper position.

COIN TEST LINE PROCEDURE

Perform test per following flow charts:

Fig. 2—K5-14995, List 3 Tool—In Pasition For Collect

Test

TCI Library: www.telephonecollectors.info
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COIN TEST LINE TESTS

CF — Coin First
DTF — Dial Tone First oF e
(A-T)—Table A r
Trouble No. 7 Go off-hook Go off-hook
In Coin Maintenance I
Check Booklet, Depaosit nickel 0] 7
(Typical) (3] -Failure Diial tone heard No dial tone (B-d)
o S,
No dial tone Dial tone heard (A-T) Deposit nickel
Hang up Dial number of station under test
0K I Fatlure 0 Failure
Nickel retarned Nickel does not return Insufficient deposit ]
(A-6) recording heard Recording not heard (B-7)
e =
Go off-hook Hang up
Ok ————————Jpilure
Depozit initial rate
1 Nickel iz returned Nickel not retarn
OII Failure (B-E)
Dial tone heard No dial tone (A-8)
Dial any digit but “0" or 1
0K -Failure
Dial tone breaks Cannot break dial tone (A-9)
Hang up
Coin(s) retorned
|

Connect lineman's test set acrogs tip and ring and verify

that “TALK-MONITOR" mu.;h is in “MONITOR" pesition

TCI Library: www.telephonecollectors.info

Go un‘-lhwk
Deposit iniﬁal rate
Dial any digit except “0" tllr “1” to bresk dial tone
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g eBog

|
Deposit nickel, dime, and guarter

OK- Fojlure
Coins properly identified Improper coin signal tones (A-87 for CF)
in lineman's test set (B-12 for DTF)
|

Hang up— coins returned

9-1 IVNNYW SLIVHED NIOD

Disconnect lineman's test sat

Go off -hook

Deposit initinl rate

COIN DETECTION Dial coin test line number
GROUND REMOVAL TEST
Test line saized, makes COIN DETECTION AND GROUND REMOVAL test
CI.“— DTF
OK- F 0K Fail
2 beeps (3 times) Tone C {A-E) 1 beep (3 times) 2 or 3 beeps (3 times) (B-9)

Note: Loop leakage may be
i o high. Perform the loop
leakage test; if it checks OK,
A relay is probably bad.

Inizrruptsdi dial tone*

GROUND & LOOP Dial 2
s Test line makes GROUND RESISTANCE test, ret in(s), then makes
ne , returns coin(s), m
LOOP LEAKAGE TESTS LOOF RESISTANCE test
I “
3 bﬂpsl {3 times) (1) Coin does not ref (A-5 for CF) |
(B4 for DTF) Test

(2) 1 beep (3 times) —grd resistance too high with

*Tones time out in 60 sec. ! = (8) 2 beeps (3 times) — loop resistance too high | test

desk
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Test line makes LOOP LEAKAGE test

0K

1 ring (8 times)

Note: Go off-hook before 3rd signal to
prevent dizconnect {fing changes to besp)

it

Failure

2 yings/beeps (2 times) — loop resistanes
lesg than 100,000 chms across pair or to
ground. (Test with test desk.)

COLLECT TEST

|
Interrupted dial tone*

Install 146B Gauge in COLLECT position

CF
Insert thin end Lf KS-14995, L3
tool between chute and hopper
to block coin drop

Deposit il}it&al rate

DTF

No action required

Note: Depozit one coin equal to or
greater than initial rate, Nickels will
not satisfy this test,

THT' trigger
Dinl 3
High tone, hang up

Test line makes COLLECT test

(Verify that vane moves to collect position)

OK

1 (or 2) rings (3 times) — collects on
Ist (or Znd) attempt, respectively.
Nate: Go off-hook before 3rd signal to prevent
disconnect (ring changes to beep).

1
Interrupted dial tone*

*Tones time out in 60 sec.

LL abog
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Failure

3 rings (3 times) — collects on 3rd
attempt or not at all. {Replace coin relay.)
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F -
> RETURN TEST Inatall 1468 Gml. in RETURN position
(AND AUTOMATIC
NICKEL LOCAL F DIF
=
g.gFEl::{y‘;E THE Remove KS-14995, L3 tool Deposit nickel >
(Coin(s) 1-11 inite hopper) (Nickal drops into hopper) g
-
Deposit ii:it.hl rate 4 z
(Note: Deposit one coin egual __——J_—.p
to or greater than initial rate mr % OIx e
Nickela will not satisfy this High tone High tone, Tone C — Replace chassis
test) totalizer restores or
Taotalizer does not restore
| (B-12)
Hang up
OK. | Failure
1 (or 2) rings (3 times) — coin(s) retarn on 3 rings (3 times) — coin(s) return on
1st (or 2nd) attempt, respectively. Srd attempt or not at all (A5 for CF)
Nate: Go off-hook before 8rd signal to prevent (B6 for DTF)

disconnect (ring changes to beep),

1
Interrupted dial tone®

Remove 146B gauge

*Tones time out in 60 sec.
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|
COIN RELAY Deposit initial rate
TIMING TEST S
Redeposit initial rate
to recycle test
Test line makes COIPI RELAY TIME test {Note: Depasit one coin egual
to or greater than initial rate,
Nickels will not =satisfy this
test )
SIGNAL }
(Cein relay TEMPERATURE of Coin Relay Adjust
operate itk
time) Below 20 20-60 BO- 100 Above 100 T attirs Adjusting Proced
4 Beeps Refer to Adjust to steady tone and turn armature
{ Above Adjust TOO SLOW — Refer to Above 100° | screw clockwize until first indication
500 Chart © Adjust of 2 beeps is acquired
milliseconds Chart Adjust to 3 beeps and turn armature

60 to 100" | screw clockwise until first indication

3 Besps of steady tone iy acquired
(475-500 Adjust to 4 beeps and turn armature
millisecands) 20 to 60° | screw clockwise until first indication
of 3 beeps is acquired
STEADY Adjust to § beeps and turn armature
TONE Below 20° | serew counterclockwize until first indication
(425475 of 4 beeps iz acquired — then turn screw

millizeconds ) counterclockwize an additional i turn

l

2 Beeps
(400425
milliseconds )

1 Beep
(Below

Go on hool : momentarily
Interrupted dial tone heard*

Hang up. Test line disconnects
*Tones time out in 60 sec,

9-1 IWNNYW SLdVED NIOD ‘L 551
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1.01  The 177A test set iz being designed to

manitor the voltage polarity and levels
provided to the coin telephone set from any type
central office, test desk, teat console, test cabinet,
LSV, MLT, etc.

1.02 The 177A test set light emitting diodes

respond to negative or positive potentials
aeross the loop or either side of the loop to ground.
A third wire is also provided with diodes for tip
to ground tests. AC and superimposed potentials
can be determined and identified. The 177A test
set can be used for monitoring on an in-service
basis without interfering with circuit operation, 1t
can also be used to determine trouble conditions
when circuits are in the idle state. FEMF trouble
conditions are readily identified without fear of
burning the trouble conditions clear.

1.03  Incorporated into the 177A test set is a
ground application key. This key when
operated supplies ground to the tip side of the line
and is used for ground start applications. The key
is also used to represent a coin ground when testing
coin control recycle applications, stuck coin alarms,
registers, identifiers, and vizual indicators.

1.04 Listed are sample test procedures and the

signaling threshold required for dial-tone-
first service. From this it can be determined the
signaling application to be monitored. The test set
can be connected at the station, central office
terminal locations, or any location where tip, ring,
and ground ean he t

Signaling Threshold for Dial Tone First
(1) Coin present test for initial deposit: 48
volt battery on the tip side with the ring
side open.

STEP ACTION
1 With handszet on hook

COIN CRAFTS MANUAL 1-7
Issve 1

177A TEST SET

(2) Stuck coin or 5S-cent overtime test: +48
volt battery on the tip side with the ring
side open.

{8) Transmission and coin deposit readout on
local call: -48 volt battery on the ring side
of line and ground on the tip side.

{4) Transmission and coin deposit on toll call

and totalizer homing before coin control has
been applied: +48 volt on the ring side of the
line and ground on the tip.

(5) Coin returm: -130 volt battery on the tip
side of the line with the ring side open.

(6) Coin collect: +130 volt battery on the tip
gide of the line with the ring side open.

Sample Test Procedures Using the 177A
Test Set

Connections: Green and Red from the 177A test
set connecting cord to the tip and
ring of the line. Yellow lead from
the connecting cord to the cemtral
office or station ground.

Dial-Tone-First Mode

Local Overtime Call-Test set connected Lo a
DTP line appearance in the CO or at the station.
In No. 5 Crosshar to the Originating Test Line of
the Master Teat Frame,

VERIFICATION

-48 volt (No. 1) diode lights brightly indicating
battery and ground from the line relay,

TCI Library: www.telephonecollectors.info
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STEP

2

ACTION

Go off-hook

Dial loeal charge No.

Call anawered

Automatic 5-Cent Overtime

1

3

Dial 0" and Call (TSP, TSFPS, Cord

Board)
1

2

Page B2

At the end of first 4-1/2 minutes

Simulate local 0T deposit.
Trip HT

At the end of first b minutes

With handset on hook
Go off-hook.

Dial “0" +

Operator Answer

SBimulate deposit and request operator to
collect.

Request Operator to ring back and hang up

Request Operator to refund. -

VERIFICATION
-48 volt (No. 1) dicde goes dim indicating
battery and ground (dial tone) from the {Orig,
Reg., Sub Sender, Sel, ete.).
No. 1 diode follows dial pulses. At completion
of dialing 48 (No, 6) diode lights momentarily,
indicating initial rate ground test.

-48 volt (No. 1) diode now lighted

+130 volt (No. 4 and 5) diodes light and go
dark, indicating a coin was collected

+48 volt {No, 2) diode lights indicating totalizer
homing battery has been applied.

+48 volt (No. 5) diode flashes indicating coin
present test.

-48 volt {No. 1) diode lighta bright.

Just prior to operator answer, Nos. 3 and &
disdes flash, representing coin refund.

+48 volt (No. 2) diode lights indicating positive
talking hattery for totalizer homing.

Operator requests deposit.

Nos. 4 and 5 diodes flash once, indicating
+130 volt eoin collect pulse.

Nos, 1 and 2 diodes glow following 20 cyele
ringing supply, indicating ringing current
applied.

Mos. 3 and 6 diodes flash onee, indicating
-130 volt coin refund pulse.
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STEP

ACTION

Incoming Toll

1

Have Cord Board Operator initiate call to coin
test station.

Go off-hook.

Reqguest operator to identify deposit. Deposit
less than initial rate.

Request operstor to refund.

Request operator to collect.

Request operator to disconnect cireuit.

Hang up.

At coin sgtation, block eoin relay armature
nonoperate.

Lift handset.

Deposit initial rate and dial a local test number
for audible ring.

Hang up.

Remove blocking tool,

Go off-hook, then hang up,

1SS 1, COIN CRAFTS MANUAL 1-7

VERIFICATION

Diodes Nos. 1 and 2 light and respond to 20
eyele ringing supply.

Nos. 1 and 2 diodes go dark. No. 2 diode
lights indicating +48 volt talk battery on
line.

No. 2 diode remains lighted, totalizer homes,
operator can identify deposit.

No. 2 diode goes dark, Nos. 3 and 6 diedes
flash, indicating -130 volt coin refund pulse,
No. 2 diode lights.

No. 2 Diode goes dark, Nos. 4 and 5 diodes
flash, indicating +130 volt eoin collect pulse.

No. 2 diode lights,

No. 2 diode goes dark.
Neo 1 diode lights,

No. 1 diode lights, follows dial pulses, Audible
heard.

No. 1 diode goes dark, Nos. 8 and 6 diode
flash indicating -130 volt eoin refund pulse.
No. 5 diode lights indicating 448 volt stuck
eoin test,

Moz, 3 and 6 diodes flash indicating a seeond
eoin refund pulse,

MNo. 1 diode lights.
No. 1 disde goes dark momentarily, Mos. 8

and 6 diodes flash once, indicating a refund
pulse,
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RANGE CHARTS AND COIN RELAY
OPERATE VALUES

TABLE A

MAXIMUM ALLOWABLE CONDUCTOR LOOP RANGE
WITHOUT RANGE EXTENSION — EXCLUDES NOMINAL
300-0HM ALLOWANCE FOR COIN TELEPHONE

CO TYPE CO‘;P:-:I ::R:‘l ol MA;'I:D:I‘Z»:IRST NOTE
SX8 10504 - 1
BXS 12005 120082 2
Panel 12000 == 3
No. 1 XBAR 12000 12006 3
No, 6 XBAR 1300 13000 3
No. 1 ESS 130052 130082 4,6
Nao, 2 ESS 13000 13004 6,6
Notes:

General — Transmission requirements diclate a
minimum transmitter current of 23 ma, Central
office supervisory requirements dictate a minimum
of 18 ma current during coin telephone totalizer
readout,

*1. This value assumes the use of 5N-31592-02
(Issue 32B or later) coin trunks which is
usable in Coin-First offices only. For older
trunks refer to Step-by-Step key sheets,

*2, This value of loop assumes use of SD-32539-01
coin trunk.

3, This value is for offices arranged to operate
with up to 1600-ohm external circuil resistance,
For other applications refer to key sheets,

4, This value assumes a minimum CO voltage of
48 volts and office wiring of 100 chms, For
other voltage levels see the chart covered under
Note 6.

5. 'This value assumes a minimum CO voltage of
47 volts and office wiring of 50 ohms, For other
voltage levels see the chart covered under Note 6.

* Notes 1 and 2 assume that line refay equipment
is of compatible range,
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TABLE A (Cont'd)

6. ESS ranges including office wiring resistance for
CO voltage values shown. Determination of
external conductor resistance will reguire
subtraction of known office wiring resistance,
If actual voltage is lower than expected
minimum in a given office, or if the loop
resistance is greater than the limit imposed by
the expected voltage minimum, the customer
could experience cutoffs during totalizer

readout,

1500
2
% 1400 |-
&
8
Z
&
i 1300
g
9
=}
S 1200
E
=2
Z
a 1100 |-
o

1000}

1 1 | | 1
42 14 46 48 50

MINIMUM C.0. VOLTAGE IN VOLTS
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TABLEB

CONDUCTOR LOOP RESISTANCES IN OHMS

TYPE 503208307 502613001 S0-966082-01 NS»M!II%OI

OFEICE DLL DLL DLE SRE NOTES

B cF [543 cF DTF CF oTE CF DTF
8XS 1800 | 18005 | — - 2700 | 2700 | 2100 | 2400| 2,3
No. 5 XB - - 28006 | — 3100 | 3100 | 2400 | 2400| 3,4
No.1XB — - - - 2700 | 2700 | 2400 | 2400| 2,3
No.1ESS | — - - ~ 3100 | 3100 | 2400 | 2400| 3,4
No.2 S8 | — - - - 3100 | 3100 | 2400 | 2400 3,4
Notes:

General — The dial Long Line civeuits and range extender listed are the only approved range
extension equipment for coin lines. Resistance shown include de resistance of any E-type
repeaters used (73 through 180 ohms),

1. Signaling range extender,

2. Minimum coin collect and coin return voltages are sssumed Lo be +116 volts. No, 1A coin
relays (operate current of 41 ma) are assumed at coin lelephone. For other coin voltages
consult the SD working limits section.

3. Maximum ground resistance of 50 ohms and maximum DC earth potentials of £3 volts
are gssumed. Values in excess of these limits will reduce ranges.

4. Minimum coin collect and coin return voltages are assumed to be 125 volts, No. 1A eoin
relays (operate current of 41 ma) are assumed at coin telephone, For other coin voltages
consult the 8D working limils section,

5. Dial-Tone-First operation is possible with circuits modified per drawing [ssue 29D,

6. Coin-First operation in No. b Crossbar offices is 1go‘sa;ibh:e if DLL cireuit is modified per

drawing Issue 7B. Not usable by TOUCH-TONE

equipment stations, All 1A stations

must be modified to 1C equivalent,

Page 87
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TABLE C

OPERATE VALUES OF COIN RELAYS

MARKING OPERATING OPERATE NON.OPERATE
ON AELAY TIME CURRENT CURRENT
625 +75
P-15E687 milliseconds 48 milliamps | 40 milliamps
{Notes 2 and 3)
1A* d
r‘nr:ﬁislcsc%nds 41 milliamps | 30 milliamps
1A (Note 1)
Notes:

1. Coin relays marked 1A without the asterisk symbol have
bifurcated rather than solid contact springs.

2. 625 ms relay should be retimed to 450 +50 ms, Use coin
test line cireuit or K5-21250 test set,

3. On repeated visits indicating coin relay troubles, and where
ground requirements have been met, it is recommended
that 48 ma operate relays be replaced with 41 ma operate

relays.

Page 88
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Issue 1
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Issue 1

DTF FACTORS FOR THE
COIN STATION

1. DTF CONSIDERATIONS

100 All 1A/2A-type coin telephones must be

converted to 10/2C-type before the central
office switchboard trunks and coin handling units
(i.e., coin supervisory circuits) are equipped for
positive (+48 volt) battery.

1.02 When the first central office in a TSPS

gerving area is equipped for Dial-Tone-First
operation, the handling arrangements for terminating
coin traffic should be reviewed so that 1A/2A coin
telephones in unconverted local offices will not be
subjected to 448 volts which they cannot tolerate,

1.03  Conversion of 1A/2A coin telephones to 10/2C
should include change of P coded coin relays
to 1A equivalent as covered in EL 553 (GL 70-05-177).

1.04 Station changes required at cutover inelude

changing the permanent information plate,
the two plastic (or metal) customer instruction
cards, wiring changes on the chassis and dial housing
assembly, and moving the totalizer switeh to the
DTF mode.

105 A check should be made to insure that a
1A totalizer and a 31A or 1A chassis is used.

1.06 Verification of the correct wiring and eoin

telaphone operation should be made by using
the Kight Step Routine shown in the Coin Maintenance
Check Booklet or SBection 5H06-900-503,
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CHAPTER i

CENTRAL OFFICE
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lssue 1

CENTRAL OFFICE CHECK LIST
FOR COIN OPERATION AND VERIFICATION

1.01  This procedure can be used as a quick check

method to determine if central office equipment
has been modified and installed properly. Each
coin associated circuit pertaining to this listed
method should be tested at least once initially and
thereafter as required.

1.02 The purpose of using a coin station in

performing these tests is to uncover trouble
conditions that only the coin station can detect.
The coin station line must be padded to reflect
the maximum customer loop and ground resistance
of the central office being tested.

Example: If customer loop design is 1200
ohms, prepare equipment per Fig. 1. Check
key sheets for loop range.

1.03 Eguipment required.

e “A" or “C" series coin station {only “C"
series can be used with DTF)

» K8-20950, L1 parking tool or P11C test cord
for box-type set

e P11C test cord for panel set.
1.04 Test Areas

(&) No. 5 Crossbar—The coin test station

can be used atdghe Line Link Frame or can
be used at the Master Test Frame for selection
of Central Office equipment. Use the following
hool-up:

(1) Use a spare jack in the vicinity of the
MTEF.

(2) Connect the T, R, and sleeve of the jack
to punchings 02, 12, and GRD at the B
terminal strip on the R controller bay.

(3) Conneet a plug ended cord from the jack
to T, R, and GRD in the coin test station.

Note: The equipment to be tested is selected
using the MTF, and the coin station will be
activated by Lhe operation of the start key
after coin deposit. In this manner, the coin

[ 7er wcomw |

l STATION

600
" DHHS
A""V
0 LIKE 40
TERMINAL
L T 0HMS

L

|
|
|
I |
| O .

50
OHRS

Fig. 1—Test Connections
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station will deteet CO trouble conditions that {d) ESS&—Install coin line in vieinity of Line
the MTF, when used alone, cannot detect. and Trunk Test Panel or Supplementary
Tesl. Panel.

(b} No. 1 Crossbar—The coin station should
be used at the Line Link Frame.

(¢) Step-by-Step—Teste should be performed
at the Line Link Finder Frame and Local
Coin Station Trunk Circuits. A. Tests to be Performed—Coin First
Abandon Call
STEP ACTION VERIFICATION

i With handset on-hook deposit a coin that is Coin should be automatically refunded
less than initial rate

Partial Dial

2 Lift handset and deposit initial rate Dial tone heard
3 Dial any digit but *0" or “1" Dial tone breaks
4 Go on-hook Coin(s) refunded

Loeal Charge

i o off-hook and deposit initial rate Dial tone heard
(5 Dial  charge number Ringing heard
U Calling party answers Ringing tripped
g Hang up Coin collected

Stuck Coin and Reeycle Feature

Note: 1If office is not equipped with recyele, only one application of coin eontrol will be furnished.

STEP ACTION VERIFICATION
9 In the coin test station, block the coin relay
armature nonoperated, but allow some travel
10 Connect a voltmeter to TBI in coin test station;
connect negative lead to TB1-T and positive
lead to TB1-G
11 Adjust voltmeter to read the 150V negative
scale for return
12 Lift handset, deposit initial rate Dial tone heard
Page 98
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STEP

13

14
15
15

| 15
‘ 15
16
17

18

19

ACTION

Hang up

In step-by-step offiee, remove blocking tool
from coin relay

In No. 1 and No. 5 crossbar and ESS offices
arranged for Cord Board Stuck Coin Handling:

Lift handset

Remove blocking tool from coin relay
Reguest operator to refund coin
Go on-hook

In all offices reverse the voltmeter leads at
the coin test station

Adjust voltmeter to read 150V position scale
for collect

Biock the coin relay
Go off-hook and depesit initial rate

Dial a charge number

Go on-hook

In step-by-step offiee, remove blocking tool
from coin relay

In No. 1 and No. 5 crossbar and ESS offices
arranged for Cord Board Stuck Coin Handling:

Go off-hook

155 1, COIN CRAFTS MANUAL 2-1

VERIFICATION
Coin relay attempts to operate and release.
Voltmeter should register from 100-volt to
130-velt
Note: In No. 1 and No. 5 Crossbar and ESS
offices equipped with reeyele, eoin relay should
make two attempts.
Note: In step-by-step office, coin relay
should make continued attempts and activate
the coin release audible alarm.

Alarm stops and coin relay refunds coin

Cord hoard operator gets steady lamp. Operator
ANIWErS

Coin refunded

Circuit released

Dial tone heard

Ringing tone heard
Called party answers

Caoin relay attempts to operate and release.
Voltmeter should register from 100V to 130V

Observe Notes 1 and 2 in Step 13

Alarm stops and coin relay collects coin

Cord board operator gets steady lamp

Poge 99
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STEP

24

24

25

ACTION
Remaove blocking tool from coin relay
Request operator to collect coin(s)

Go on-hook

Local Overtime Announcement

26 Establish a call to any local charge number
27 Wait 1/2 minute prier to end of overtime
period
28 Listen for recorded announcement
20 While the announcement is in progress, deposit
a nickel
30 Repeat Steps 26, 27, and 28, Allow recorded
announcement to complete,
a Deposit a nickel. Request operator to refund
the coin
Dial “0"
32 Go off-hook and deposit initial rate
33 Dial “0"
M Request operator to identify eoing and deposit
nickel, dime, and guarter
35 Request operator to refund coins
36 Deposit eoin and request operator to collect
a7 Reguest operator to ring back
a8 Go on-hook
a9 Go off-hook
40 Go on-hook
Page 100

VERIFICATION

Coin(s) collected

Cireuit released

Call in progress

Initial deposit collected

Recorded announcement request 5 cents deposit
for additional overtime period

Call ghould continue

30 seconds after recorded announcement, the
call will be routed to the coin overtime operator
Operator should challenge for the O.T, deposit

Operator can identify overtime deposit; coin
is refunded

Coin automatically refunded when operator
answers

Operator identifies coins properly

Coins refunded
Coin collected

Ringing heard
Ringing stops

Cireuit is released
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STEP

ACTION

Note: Test each trunk circnit,

Incoming Toll

41

From another phone, request cord board
operator to eall the coin test station using an
incoming eoin Toll Switching Trunk
Operator establishes call

Go off-hook at coin test station

Request operator to identify coin deposit
Deposit coin

Request operater to return coin.

Deposit coin

Request operator to collect coin

Go on-hook

Perform Steps 44 through 49 on each incoming
coin toll switeh trunk

B. Test to be Performed— Dial-Tene-First

Recycele

In the coin test station block the coin relay
armature nonoperated but allow some travel

Lift handset

Deposit initial rate and dial a charge number
and allow call to complete

Go on-hook

After second attempt of coin relay operation,
go off-hook

Request operator to identify a coin deposit

Deposit a nickel

IS5 1, COIN CRAFTS MAMNUAL 2-1

VERIFICATION

Coin test station rings

Ringing trips

Coin properly identified

Coin returned

Coin collected

Cirenit disconnected

Dial tone heard

Ringing tone heard

Coin relay should attempt to operate twice

1f Cord Board stuck coin operation is provided,
operator angwers,

Failure to remove coin ground should route a
call to the cord board position or send the

stuck eoin indication to a TTY or TBL ticketer.
This can he verified by checking trouble record

Operator identifies coin properly

Page 101
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STEP
8

9

STEP

ACTION VERIFICATION
Unblock coin relay
Request operator to return coin Coin is retarned
Note 1: If coin supervisory circuits are modified properly, two attempts will be made to dispose

coin in & stuck coin condition prior to routing the call to sender monitor, TTY, or TBL ticketer.

Note 2: If interface circuit to cord board position is modified properly, operator will be able to
identify nickel deposit and return coin.

Caution 1: In all cases on all types of calls or attempts, after the deposit of a
eoin, the CO equipment must furnish +48V battery to the station in order to reset
the station totalizer.

Caution 2: At no time should the CO equipment furnish coin control voltage prior
to application of the +48V battery required to reset the station totalizer,

ACTION VERIFICATION

Local Overtime Announcement

10
11

12

14

15

STEP

Establish & eall to any local charge number Call in progress

Wait 1/2 minute prior to end of overtime Initial deposit eollected

period

Recorded announcement request 5 cents deposit
for additional overtime period

Listen for recorded announcement

Note:

While the announcement is in progress, deposit
a nickel

Repeat Steps 10, 11, an 12, Allow recorded
announcement to complete

Deposit a nickel. Request operator to refund
the eoin

ACTION

Abandon Call

16

17

Lift handset

Deposit a nickel and dial any digit but “0"”

or 1"

If operator is unable to refund, cirenit is not modified to apply coin control on tip side only.

Call should ¢ontinue; if call is blocked, check
civeuit for +48 volt coin present test

30 seconds after recorded announcement, the
call may be routed to the coin overtime
operator when this option is provided

Operator should challenge for the O.T. depozit
If operator is unable to identify the coin,

cireuit s not medified for +48 volt talk
battery.

VERIFICATION

Dial tone heard

Dial tone breaks
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STEP

18

ACTION
Go on-hook

Announcement Cireuit for Less Than Initial
Rate Deposited

19 Go off-hook
20 Deposit a nickel
21 Dial a charge number
22 Go on-hook
23 Repeat Steps 19, 20, and 21 except wait for
two announcement cycles
24 Go on-hook
STEP ACTION
Dial “0" (Use TOUCH-TONE Set in DTF
Mode)
25 Go off-hook
26 Deposit nickel
27 Dial "0
28 Attempt to operate TOUCH-TONE dial by
depressing any batton
29 Request operator to identify eoin and deposit
a nickel
30 Request operator to rvefund coin
a Deposit & coin and ask operator to collect
a2 Request operator to ring back. Go on-hook
Note:

(1} The change in talking -48 volt battery to +48 volt,

1S5 1, COIN CRAFTS MANUAL 2-1

VERIFICATION

Coin is refunded

Dial tone heard

Announcement should indicate that an initial
depoait is required

Coin ig refunded
In No. 5 crossbar offices, announcement trunk

disconnects alter two eycles, releases channel,
and returns dial tone

VERIFICATION

Dial tone heard

Operator answers, coin is refunded

+48 volt on trunk should disable TOUCH-TONE
dial

Operator can identify the coin

Coin is refunded
Coin is collected

Phone rings

These tests verify that the cirenit is modified properly. The modifications for the dial “0"
trunks consist of:

(2) The removal of coin contrel from the ring side of the line.

(3) The application of automatic coin refund upon operator answer.
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STEP

ACTION

Incoming Toll Switch (Use TOUCH-TONE
Set in DTF Mode)

33

34

Page 104

Request operator to eall test station using Tell
Switch Trunk

Attempt to operate TOUCH-TONE dial by
depressing any button

Request operator to identify a nickel. Deposit
nickel

Request operator to refund coin
Deposit a eoin and request operator to collect

Hang up

VERIFICATION

Test station rings

+48 volt on trunk should disable TOUCH-TONE
dial

Operator identifies coin properly

Coin is refunded

Coin is collected
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COIN CRAFTS MANUAL 2-2
Issue 1

DTF FACTORS FOR THE CENTRAL OFFICE

Neote: The implementation of Dial-Tone-First
service and the Coin Service Improvement
program highlighted new changes and new
objectives.

1. BASIC OBJECTIVES

1.01  Te enable customers to dial certain callz

without an initial coin deposit, such as calls
to the operator for assistance, NPA Directory
Assistance calls, station-to-station toll ecalls,
person-to-person ealls, collect ealls, credit card calls,
and three digit service code calls including the 1
emergency code.

1.02 To give the customer greater assurance that

the ecoin telephone instrument is working
before & coin deposit is made. Coincidentally, the
customer would be able to report a trouble condition
without depositing a coin.

103 To permit DTF service operation in all types
of central office—execept panel—with all
types of traffic switchboards and systems.

1.04  To improve transmission characteristies and

reduce noize by removing the unbalaneing
ground at the station during conversation. An
improvement of 12 to 34 db in 180 Hz balance can
be expected when ground isolation is employed.
Ground isolation also substantially reduces corrosion
cauzed by ground currents,

1.05 To prevent [randulent simulation of eoin
signals by manipulating TOUCH-TONE® dial
buttons,

1.06 To eliminate customer irritations and lost
revenues due to station put cut of service
by vandalism and frand,

2. FUNCTIONAL CHANGES

2.01 DTV requires new screening of dialed digits
by the central office to determine whether
an initial rate is required to complete the call.

2.02 With present-day methods of coin station

operation and with the need to handle both
10-cent initial deposit and 5-cent subsequent deposits,
it is necessary for the central office to generate
and send to the station a signal which eonditions
the atation to accept S-cent deposits. Application
of loop current mow serves this signal funetion.
But with Dial Tone First, loop current is applied
hefore & coin is deposited. Thus, to condition the
station for S-cent deposit, a new zignal or “threshold
change condition” must be provided. This new
signal is a reversal of talking hattery, specifically,
positive 48 wvolts on the ring conductor and
ground on the tip conductor.

2,03 Toeffect ground removal during conversation,

changes in the central office coin control
and coin testing arrangements as well as at the
atation are necessary,

2,04 To deter TOUCH-TONE fraud, the T-T dial
is dizabled electrically at approximate times
upon signal from the central office. This is
accomplished by the same reversal of talking battery
that permits subsequent S-cent coin deposits. On
operator involved calls this is permissible since
Lhe acceptance of 5-cent depesits and the disabling
of the coin station TOUCH-TONE dial are required
only when an operator is conneeted to the coin line
call,
2.05 Also, positive battery is fed to the coin
station on ecalls placed throngh the TSP(s)
operator. The present plan accomplishes this by
4 change in signaling procedure from TSPS equipment
Lo the local office (which appliez a reversal when
an operator is connected). A less elaborate
arrangement is wsed with cord switchboards, in
which local office trunks to a cord switchboard are
arvanged to supply positive battery to the coin
station as long as the station is connected to the
tronk.

3, CENTRAL OFFICE CONSIDERATIONS

3.01 MNo. 1 ESS
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(a) The following AT&T Letters desecribe
Dial-Tone-First arrangements for No. 1 E8S:

* GL 70-02-061, EM 1735
* GL 70-06-069, Supplement 1 to EM 1735
* GL 72-02-048, EL 1674

(b} Feature Document FD 231-090-095 covering
coin service in No. 1 ESS iz scheduled to

be released 20Q76. This document will include

additional Dial-Tone-First information.

(e) Corrections to GL 70-02-061, EM
1735: The following changes should be
made to GL T0-02-061, EM 1735;

* Paragraph 8.4.1 — Reference to stuck coin
operator should be
removed,

* Paragraph 342 — Reference to stuck coin
operator should be
removed,

» Paragraph 4.1 — Refer to Station Section
for coin station set
modifications. (Section 4
of this document.)

¢ Paragraph 426 — Refer to GL 71-06-015,
EL 1279 for local test
desk modifications.

» Paragraph 7.2 — Delete Step 3C4
* Paragraph 7.3 — Delete Plan (B).

(d) Combined Coin and Noncoin Operator
Trunk Groups: Coin and noneoin traffic
can not be combined on the same operator or
TSPS trunk group. Positive battery supervision
must be provided for coin lines and normal
negative battery for noneoin lines. If noncoin
lines are served by trunks with positive battery,
end-to-end TOUCH-TONE signaling is not possible,
and toll diverted lines will be disconnected.

(¢) Conductor Loop Range: The only

approved circuits for extending the range
of Dial-Tone-First coin lines in No. 1 ESS are
the signaling range extender, NS-02517-01 and
the eoin dial long line, SD-96692-01. Refer to

the General Section for ranges obtainable with
these cireuits,

(I} Insufficient Initial Deposit Announce-

ment: A special “Insufficient Initial Deposit”
announcement should be provided. The
recommended wording of this announcement is
given in the General Section. If all of the trunks
to this announcement are busy, reorder tone
should be connected.

3.02 No. 2 ESS

(a) Engineering:

(1) Refer to TFP, Div D, Section 12-C for

engineering of circuits required for
Dial-Tone-First. Be sure to allow for the
increased holding time of Dial-Tone-First lines
on customer digit receivers, coin supervisory
control circuits, permanent signal equipment
and the switching network.

(2) Paragraph 44.1 of the TFP suggests the

use of a S-second holding time for the
“Insufficient Initial Deposit” announcement if
actual data is nol available, This is incorrect.
The suggested holding time should be 18
seconds.

(b) Line Assignment: If coin lines are being

transferred from other switching machines
at this time, care should be exercised in assigning
these lines so that network blockage does not
result.

(¢} Polarity on TSPS Trunks:

(1) TSPS trunks SD-2H112-01 and SD-2H144-01

must be modified to provide positive
battery on calls from coin lines and negative
battery on calls from noncoin lines. The fix
covered by TC 82393 and TC 83410 (Broadcast
Warning No. 361) for EF generics and TC
23652 and TC 25332 (Broadeast Warning No.
a54) for LO generics must be provided to
maintain positive battery after coin collect,
coin return or rering.

(d) Polarity on Operator Trunks:

(1) All operator trunks including TSPS, recording
completing, toll switch, coin overtime,
and coin zone must be modified to provide




positive battery on ealls to or from ceoin lines.
Trunks requiring modification include the
following:

¢ Outgoing to TSPS — Loop SD-2H144-01
* Toll Switching — Loop SD-2H110-01

* Toll Switching — E&M  SD-2H112-01

* Recording Completing — Loop SD-2H110-01
* Recording Completing — E&M SD-2H112-01
* Coin Overtime SD-2ZH113-1

* Coin Zone BSD-2ZH151-1

* Outgoing to Switchboard SD-2H105-01

(2) SD-2H108-01, Incoming Trunk from 3CL

Switchboard with Third Wire Coin Control,
does not, at present, show an arrangement
to provide positive battery. This change will
be made if and when it is reguested for a
specific installation.

{¢) Conductor Loop Range: The only

approved circuits for extending the range
of Dial-Tone-First coin lines in No. 2 ESS are
the signaling range extender, NS-02517-01 and
the coin dial long line, SD-96592-01. Refer to
the General Section for ranges obtainable with
these circnits.

303 No. 3 ESS: No documentation or

Dial-Tone-Firat for No. 3 ESS exists at
present. This information will be included in a
Feature Deseription (FD) when development is
completed.

304 No. 5 Crossbar:
(a) The following AT&T Letters describe
Dial-Tone-First arrangements for No. 5
erosshar:
* GL 69-08-132, EM 1425
* GL 72-05-006, EL 1829
(b) “Insufficient Initial Deposit™

Announcement: The Dial-Tone-First
arrangement of intercept trunk ciresit SD-26121-01

IS5 1, COIN CRAFTS MANUAL 2.2

(J23067CH) should be used to provide the
“Ingufficient Initial Deposit” announcement from
either the 6A or TA anncuncement system. Issue
14B of this circait provides for the return of &
partial deposit when the customer hangs up.

(¢} Originating Registers

{1) In considering whether or not to modify

all originating registers (OR) for
Dizl-Tone-Firat service, the following quotation
from Traffic Facilities Practices, Division D,
Seetion 8-e(1), Paragraph 4.54 should be noted:

“From a circuit capability standpoint, the
No. 5 Crossbar System can be eguipped
with up to six Originating Register Groups
(ORGs). The effects, however, of interaction
hetween dizl tone markers and ORs are
such that if an insufficient quantity of ORs
is provided in one ORG, the dial tone service
of customers assigned te the other ORGs
in the office will be adversely affected. In
general, as the number of ORGs in an
office is increased, the possibility of poor
dial tone service due to a forecasting ervor
on one of these groups ig increased, Coin
traffic characteristics are frequently volatile
and therefore more difficult to forecast than
other types of traffic. Consequently,
provision of a separate group of ORs for
Dial-Tone-First should be avoided.”

(2) In addition, essential lines and coin lines

are assigned to the same vertical group.
This means that if a separate Dial-Tone-First
originating register group is provided, in case
of a disaster, all essential lines and all eoin
lines will be limited to thiz separate group
of originating registers,

(3} Refer to TFP, Division D, Section 8-e(1),

for further discussion on the eguipping
of originating registers for Dial-Tone-First
service.

(d) Coin Supervisory Test Cireuit: Offices

equipped with the coin supervisory test eireait
should have this circuit modified for Dial-Tone-First
operation,

{e) Reeyele: 1f the automatic recyecle feature

for coin disposal has not previously been
provided, it is recommended that it be added
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at the same time Dial-Tone-First is provided.
The recycle feature is deseribed in GL T1-09-013,
EL 1398,

3.05 No. 1 Crosshar:

(a) The following AT&T Letter describes
Dial-Tone-First arrangements for No. 1
Crossbar:

s GL 70-03-176, EL 447

(b) Subscriber Senders: Page 3 of GL

T70-03-176 discusses the modification of only
a portion of the subscriber zenders for Dial-Tone-First
rather than a modification of all the senders. In
s0 doing, care should be exercised to insure that
the traffic generated by lines served by the
maodified senders will not be so great that service
may be adversely affected, Sender holding
time on Dial-Tone-First lines will be increased
due to coin deposits being made after receipt
of dial tone and to a larger number of permanent
signals.

(¢) Reeyele: If the automatic recycle feature
for coin disposal has not previously heen
provided, it is recommended that it be added in
connection with the conversion to Dial-Tone-First.
The recycle feature is described in EL 2451.
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3.06 Step-by-Step:

{a) The following AT&T Letters deseribe
Dial-Tone-First arrangements for step-by-step:

GL 72-05-108, EL 1484
» GL 73-03-078, EL 2299

(h) Local Connectors: Dial-Tone-First

operation requires the use of either toll
transmission selectors or coin connectors for
incoming calls from an operator. These are the
only arrangements that provide the proper battery
polarity for Dial-Tone-First service.

(e) Auxiliary Line Cireuit Coin Operation:

Dial-Tone-First operation iz not compatible
with the auxiliary line circuit method of coin
operation used in some 3556 and 85E97 type
offices.

(d) Conductor Loop Range: The only

approved civenits for extending the range
of Dial-Tone-Firat coin lines in step-by-step are
the signaling range extender, NS-02517-01 and
coin dial long lines, SD-32053-01 and SD-965%2-01,
Refer to the General Section for ranges obtainable
with these circuits.
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CIRCUIT MODIFICATIONS

COIN CRAFTS MANUAL 2-3
lssue 1

101 The following circuits have been modified or provided new to reflect coin improvement items

including dial tone first.

NO. 6 CROSSBAR

Incoming Trunk
Incoming Trunk
Incoming Trunk
Incoming Trunk
Outgoing Trk or Junctor
Outgoing Trk to TSP(S) (Loop)
Outgoing Trk to TSP(S) (E&M)
Outgolng Trk to TSP(S) (E&M)
Outgoing Trk to TSP(S) (Loop)
Recording Completing Trk
Recording Completing Trk
Recording Completing Trk
Recording Completing Trk
Recording Completing Trk
Recording Completing Trk
Recording Completing Trk
Toll Switching Trk
Toll Switching Trk
Toll Switching Trk
Toll Switching Trk
Coin Supervisory
Concentrating Ckt for

Perm. Sig. Holding Trks
Toll Swhd. 3C or 3CL

Manual Subs, Line
Toll Swhd. No. 1 Manual

Subs, Line
Completing Marker
Originating Register
Originating Register
MTF Auto. Monitor
MTF Voltmeter Test
Intercept Trk
MTF Trunk Test

NO. 1 CROGSBAR
Subscriber Sender

Bubscriber Sender
Originating Marker

TCI Library: www.telephonecollectors.info

CIRCUIT

5D-26911-01
SD-26083-01
8D-26123-01
SD-26148-01
SD-26078-01
SD-27547-01
BD-27551-01
SD-28062-01
SD-28063-01
SD-25923-01
8D-25623-02
§5D-25923-03
5D-25923-04
5D-26091-01
SD-26093-01
SD-26099.01
8D-25712-01
50-26081-01
SD-268082-01
SD-26854-01
SD-25736-01
8D-25766-01

SD-66317-01
SD-66318-01

8D-25550-01
8D-26040-01
8D-25551-01
5D-25680-01
8D-256792-01
8D-26121-01
8D-25918-01

SD-25012-01
SD-27810-01
SD-25016-01

12D
12D
11D
D
D
12D
D
6D
13D
26D
21D

6D
4D

58D
48D
556D
79D
13D
14B
57D

113D
14D
98D
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TITLE CIRCUIT
NO. 1 CROSSBAR (Cont)
Originating Marker Conn. §D-25035-01
Incoming Trk 8D-25026-01
Incoming Trk ES-25723-01
Incoming Trk 8D-25876-01
Incoming Trk 8D-25937-01
Incoming Trk 8D-25263-01
Incoming Trk 8D-25303-01
Incoming Trk SD-25308-01
Incoming Trk SD-25883-01
Appligue Unit SD-27886-01
Outgoing Trk SD-27655-01
Outgoing Trk B8D-27814-01
Outgoing Trk SD-27816-01
Outgoing Trk SD-27557-01
Coin Zone Trk SD-96518-01
Vacant Code Trk 8D-25125-01
Vacant Code Trk 5D-26134-01
Vacant Code Ttk SD-25467-01
Perm, Sig. Holding Ttk SD-26418-01
Perm. Sig. Holding Trk 8D-25126-01
Perm. Sig. Holding Trk 5D-25426-01
Coin Supw, Ckt, SD-25061-01
Coin Supv. Ckt. SD-25061-02
Coin Supv. Ckt. 8D-25444-01
Coin Bupv. Cone. Ckt, BD-27153-01
Coin Supy, Overtime Mon. Ckt. SD-56000-01
Talking Battery Filter SD-27899-01
Orig. Sdr. Test Ckt. §D-25221.01
District Junctor Test 5D-25168-01
ANI Trunk Test 5D-95889-01
LAMA Trunk Test §D-27587-01
Outgoing Trunk Test Frame 5D-25117-01
Station Ringer Test 8D-06218-01
Coin Zone Trunk Test SD-56372-01
Perm. Sig. Holding Trk SD-55870-01
Toll Line Ckt. SD-55779-01
Special Service Trk SD-56278-01
Sender Make Busy Test SD-21697-01
Orig. Trouble Indicator SD-26018-01
STEP-BY-STEP
Recording Completing Trk 5D-30853-01
Recording Completing Trk SD-31750-01
Recording Completing Trk 8D-31888-01
Recording Completing Trk SD-32042-01
Recording Completing Trk SD-32168-01
Recording Completing Trk SD-32300-01
Recording Completing Trk 8D-32301-01
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45D
16D

20D
bED
14D

5D
57B
20D
11D
14B

2B
13D
55D

413
11D
13D
16D
11D

4D

2D
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TITLE CIRCUIT 155!

STEP-BY.STEP (Cont)

Outgoing Trk to Operator SD-31146-01 11D
Outgoing Trk to Operator 8§D-31315-01 19D
Outgoing Trk to Operator SD-31752-01 11D
2-Way Trk to Toll Office SD-30900-01 10D
2-Way Trk to Toll Office 5D-30901.01 11D
2-Way Trk to Toll Office 8D-31747-01 21D
2-Way Trk to Toll Office SD-31775-01 23D
2-Way Trk to Toll Office 8D-31874.01 11D
2-Way Trk to Toll Office B8D-32340-01 4D
ANI Trunk SD-32344-01 13B
Incoming Trunk S8D-31703-01 10D
Incoming Trunk B8D-31887-01 14D
Toll Transmission Sel. 8D-30949.01 D
Toll Transmission Sel. 8D-31723-01 24D
Toll Transmission Sel. 8-31745-01 17D
Toll Transmission Sel. SD-31841-01 22D
Line Circuit 5D-31531-01 28D
Line Circuit 80-31777-01 35D
Line Circuit 5D-32133-01 19D
Line Finder ES-30427-01 41D
Primary Line Switch SD-31644-01 28D
Coin Control Trunk SD-322858-01 5D
Coin Control Trunk SD-322892-01 4D
Coin Control Trunk SD-32288-01 n
Aux, Coin Trunk SD-32538-01 1
Coin Trunk SD-31592-02 30D
Aux, Line Ckt. BD-32024-01 an
Aux. Line Ckt. 8D-32166-01 k]
Aux. Line Ckt. SD-95607-01 4D
Coin Connector SD-33022-01 12D
Dial Long Lina SD-32053-01 29D
Miso, Alarm Ckt. SD-31980-01 28D
Misc, Alarm Ckt. SD-32193-01 D
+48 Volt Battery Filter 8D-32537-01 2D
Alarm Checking Term. SD-318356-01 19D
Rotary Line Circuit 8D-31258.01 23D
Misc, and Fuse Alarm Ckt, 8D-312098-01 43D
Misc, and Fuse Alarm Ckt. 8D-31558-01 3D
Misc., and Fuse Alarm Ckt, 8D-31613-01 24D
Mise. and Fuse Alarm Ckt. 5D-31974-01 20D
Misc, and Fuse Alarm Ckt. §D-32192-01 22D
Misc. and Fuse Alarm Ckt. 8D-31035-01 16D
Common Timing Circuit 8D-31310-01 29D
Commaon Timing Circuit 8D-30303-01 40D
Trunk Test Line 8D-31636-01 14D
Coin Box Trunk Test Set 3D-31858-01 16D
Trunk Test Set BD-90469-02 170
ANI “B” Trunk Test Circuit 50-32315-01 12D
ANI “C™ Test Circuit 8D-32379-01 11D
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TITLE CIRCUIT ISSUE

STEP-BY-STEP [Cont)

Conv, Trunk Circuit SD-32326-01 B
TOUCH-TONE Cony, Circuit 8N-32328-01 21B
Conv, Test Circuit 50-32329-01 BB
Conv, Test Circuit 8D-32330-01 10B
Orig. Reg, and Outpulsing Cont. 5D-32351-01 29D
Register Trunk and Line SD-32353-01 24D
Translator Conn, Decoder Conn, 80-32354-01 10D
Tranglator Circuit S8D-32355-01 13D
Decoder Clreuit SD-32356-01 13D
Manual Test Circuit 503236201 12D
Manual Test Set 2D-32363-01 8D
Trouble Ticketer SD-32364-01 6D
Automatic Test 8D-32365-01 15D
Aux. Trunk Circuit SD-30806-01 5
Aux. Trunk Circuit SD-32025-01 T
Coin Box Trunk 8D-32639-01 1
MO. 1 ESS
Coin Control Cireuit BI-1A2685-01 1
Ringing & Coin Control Test Cki SD-1A153-01 kd
Toll Switch Trunk SD-1A184-01 *
Toll Switch Trunk SD-1A224-01 #
Toll Switch Trunk SD-14192-02 .
Toll Switch Trunk SD-1A252-01 .
Recording Completing Trunk SD-1A169-01 L]
Recording Completing Trunk SD-1A223-01 *
Recording Completing Trunk SD-1A192.02 *
Recording Completing Trunk 8D-1A252-01 *
TSP, TSPS Trunk SD-1A203-01 *
TSP, TSPS Trunk SD-1A262-01 *
Coin Zone Trunk SD-1A264-01 *
Overtime Monitor SD-1A255-01 #
MD. 2 ESS
Toll Switch Trunk SD-2H110-01 &
Toll Switch Trunk S[-2H112-01 1
Recording Completing Trunk SD-2H110-01 1
Recording Completing Trunk 8D-2H112-01 1
TP, TSPS Trunk 8D-2H112.01 1
TSP, TSPS Trunk SD-2H144.01 1
Coin Zone Trunk SD-2H151.01 1
Owertime Monitor SD-2H113.01 1
Recording Completing Trunk SD-2H105.01 24

# Isgue Date 1969 or later.
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1.02

SWITCHBOARDS

13C, 13D, 14€, 15C, 16D-Perm
Signal Holding Trunk

13C, 18D, 15C, 15D — Perm.
Signal Holding Trunk

3CF — Recording Comp. Trunk

3CF — Toll Switch Trunk

3, 8C, 3CL — Toll Switch Trk.

3, 3C, 3CL — Toll 8witch Trk.

aC, 3CL — Bubs. Line Circuit

3, 8C, 3CL — Perm. Sig. Holding
Trunk

3, 3C, 3CL — Recording Comp.
Trunk

3, 3C, 3CL — Overtime Monitor
Trunk

3, 3¢, 3CL — Recording Com,
Trunk

1 — Toll Switch Trunk

3, 3C, 3CL — Special Service
Trunlk

3, 3C — Recording Comp. Trunk

1 — Recording Comp. Trunk

3, 3C, 3CF, 3CL — Subs. Line
Circuit

1 — Toll Switch Trunk

13C, 13D, 14C, 14D, 15C, 15D —
Special Service Trunk

3C — Special Service Trunk

1S5 1, COIN CRAFTS MAMUAL 2-3

ciRcuiT

5D-25126-01
8D-25425-01
8D-656120-01
8D-65122-01
8D-55341-01
SD-b5352-01
8D-65779-01
SD-55870-01
SD-55948-01
SD-56000-01
SD-56008-01

SD-56204-01
SD-56278-01

5D-62441-01
SD-62496-01
8D-64502-01

8D-64875-01
SD-1B067-01

SD-55183-01

Following list. is a reference to letters pertaining to DTF service.

BREFERENCE

Toll and DSA
switchboard
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1S5UE

18B
11B
6B
9B
26A
11B
5B
14B
9B
8B
158

84
2B

30B
188
14B

11B
3B

BAC

ELy

EL1279
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Issue 1

CENTRAL OFFICE BATTERY POLARITY
FOR DTF SERVICE

1,01  Coin present test for initial deposil:

» 4% volt battery on the tip side with ring
gide open.

1.02 Coin present test for 5 cents overtime or
subsequent deposit lesa than initial rate:
* +48 volt battery on the tip side with the
ring side open,
1.03  Totalizer homing for deposits of initial rate

Or more:

= =48 volt battery on the ring side of line to
ground on the tip side.

1.04 Totalizer homing for a deposit less than
initial rate or after coin control has been
applied:

* +48 wvolt battery on the ring side of the
line to ground on the tip.

1.05 The removal of eoin control battery (£130
volts) on tip with ring open,

» This is to prevent false operation of the
station “A" relay.

1.06 Talking battery on all operator trunks, +48
volts on ring with ground on tip:

* This i3 required to read oul eoin tones less

than initial rate and to disable the
TOUCH-TONE® dial.
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TOTALIZER CURRENT FLOW TEST
FROM THE MAIN DISTRIBUTING FRAME

1.01  Preparation (3} Ensure that a crafltsperson is at the coin
station being tested.
(1) Connect a 35-type test set in series with
the line under test (Fig. 1).
1.02 Tests
{2} Connect a 1014-type dial hand test set across
the line at the MDF (Fig. 1).

STEP ACTION VERIFICATION

1 Using the 1014-type dial hand test set, instruct Go on-hook at coin station, coing are returned,
eraftsperson at the coin station to go on-hook,
wait 60 seconds, go off-hook, and deposit 35
cents,

2 Operate key on 1014-type dial hand test set
to “MONITOR".

3 At 35-type test set, put all resistance in the
eircuit.

T8I 1IN

I_,.n,—| I 15-T¥PE CURRERT
FLOW TEST SET 1N STATION
: i |

|

I
S | |

[

T
CENTRAL
DFFILE

|
- e

1014 - TYPE
DIAL HAND
TEST SET

Fig. 1-—~Totalizer Current Flow Test-—Testing From MDF
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STEP

Page 118

ACTION

Craftsperson goes off-hook, and deposits a
minimum of 35 cents; observes totalizer
operation,

Switchperson observes meter on 35-type test
set, monitors on 1014-type dial hand Lest set,
and reduces resistance on 35-type test set

Hang up-

VERIFICATION

Totalizer reads out, steps back to home position,
and provides dial tone before meter on 35-type
test set reads 23 ma.

Coins returned.

——
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TROUBLE ANALYSIS CHART FOR COIN STATION TEST LINE

TROUBLE

Unable to seize Coin Station Test Line (CSTL)

No CSTL intermittent coin and/or dial tone

Two beep answer for DTF pround removal
test rather than one beep answer.

One beep answer for CF ground removal test
rather than two beeps.

Wrong test is registersd or unable to dial
test,

Erroneous ground, loop, and leakage test
answers.

No ringing answer with receiver on-hook,

No eoin disposal.

CBTL fails to disconnect about 60 seconds
after hang up.

ACTION

Check TJ jack for plug. If in No. 5 Crosshar
office, check positiovn of MB switch, Check
all power sources and fuses. Check seizure
relay sequence, 801 of 8D-1026701

Check tone sources from office,  If steady
tones are heard, check INTR relay, 120 [PM
source, and -48 volt source. ON relay should
be operated for dial tone and released for
coin tone. CT relay should be operated for
eoin tone and released for dial tone. Check
Cirenit 3D-10207-01-B3 and Section 201-833-501
Step A,

Check A relay operation in the coin station.
Check SCR(Q1) on CAT for short. Check relay
sequence per 3C1, Check CPA 962 for constant
current output.

Cheek wiring of coin station for CF service,
Check Q1 on CAT. Should turn on during
test. If it does, check answer generating
relay sequence per 8C5. Check CPA 962

Check dial pulse registration (P) relay sequence
per SC2 for various digits. Check for dirty
contacts on P relays. If ON relay is operated,
check illegal number gating cirenit per F83.

Calibrate CSTL resistance tests per Section
201-833-501. Check calibration box SD-1C395-01
registors and changes. Check trimpots on
CPA 962 and 963 for damage. Check that
all circuit packs are connected.

Check ringing voltage source. Check 60 IPM
source. Check relay sequence chart, SC5.

Check the return and collect coin control
voltage sources. Check A relay operation in
coin station if DTF. Check relay operation
with relay sequence chart, SC3.

Check the CPDE cireuit. Check refay sequence
with chart, 56.
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10

11

12

13
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TROUBLE
No answer forthcoming during coin relay
time test. All other tests OK.
Consistent 4 beep answer for eoin relay time

test regardiess of coin relay time adjustment.

Rotary dial zeizes CSTL OK but TT does not.

CSTL coin disposal problems in step-by-step
office.

ACTION

Check 4 volt power supply per Section
201-833-501. Check CPA 964, 966, and 973,
Check relay sequence per chart, SCT.

Check diode CR4 on CPA 964 for short.
Check CPA 964, 966, and 967,

Check TOUCH-TONE dial and receiver. Check
wiring between receiver and CSTL. Check
battery supply to TOUCH-TONE receiver.

Check option 5. For CF service, option 8§ is
necessary but for DTF service option § will
cause Lhe coin Station A relay to operate and
interfere with eoin disposal operations.
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lssue 1
COIN SUPERVISORY
TEST SETS
1.01  Three test seta are available for performing i8) CMC 734 Test Set:

funetionzl tests on the coin supervisory circuit

in No. 1 and No. 5 crossbar offices. These tests
require the efforts of only one craftsperson, » This test set is used to perform teslts on
the coin supervisory eircuits in No, 1 crossbar

(1) CMC 732 Test Set: offices,

* This test set can be used with the 733 test
set to eliminate the need for assistance from The test sets can be purchased from and installed
the switchboard operator while making certain by Western Electric Co. Detailed information on
Lests. the operation and use is furnished with each test
set. For further information on these test sets,

(2) CMC 733 Test Set: refer to EL-892/PL-2433.

» This test set is used to perform tests on
the coin supervisory cireuits in No. 5 crosshar
offices.
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bsswe 1

FOREIGN ELECTROMOTIVE FORCE (FEMF) TEST

ACTION
Operate FEMF key

Connect to subseriber line with the primary
test cord.

Observe VMA meter.

If meter reads in a reverse direction:

B

Operate VM REV key.

Release VM REV key.
Release FEMF key.

Operate REV key.

Operate FEMF key.

If meter reads in a reverse direction:

9

Operate VM REV key.

If no further testing is required:

10

Disconnect from primary test cord and release
all operated lever keys.

VERIFICATION

A steady deflection on the meter indicates
battery or ground on ring.

If meter reading returns to zero volts—
Ring iz crossed with ground or AC voltage.

If meter reading does not return to zero volts—
Ring is crossed with a negative potential.

If meter needle deflects past zero volts in a

reverse direction—
Ring is crossed with a positive potential.

Meter reads on-seale, indicating a cross with
a positive potential.

A steady deflection on the meter indicates
hattery on tip.

Same indications as Btep 3 exceplt ground or
potential is on tip.

Same indication as Step 4.

LTD restored to normal.
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MISCELLANEOUS TESTS

CASLE LINE | STATI(N STATION
8 ohoP FROTECTOR

Ml
L

TO DETERMIRE THAT A CEPOS|TED COINS OPERATE A COIN GROUND CONEACT ON THE COIN RELAY,
FROCEED A5 FoOLLOMS:
1, DBRECT TO THE LINE 70 BE TESTED, LINE SHOWLD TEST CLEAR OF CROGSES AND FEMe,

2. SIGMAL STATION, OFERATE T AND RECT KEYS AMO ACOUEST DEFUSIT OF 10¢,
3. AFYER CEPOSIT OF COHNM, RESTORE ALL KEYS AMD OPERATE REY KEY.

4, VOLTMETER SHOULD DEFLECT TO MERRLY FULL SCALE, |MDICATING UPERATIOM
OF COIW HOPPER TRIGGER BY DEPOSITED COIM.

5. CPFERATL 24 WA KEY. METER SHOULD DEFLECT BETWEEM 7.0 AND 9.% VOLTS
O THE 0-24 WOLT SCME,

6. RESTORE REV KEY AND CPERATE (R KEY TO REFURD COINS,
7. RELEASE ML TEST COMMECTIONS AMY RESTORE ALL KEYS TO NIFRWAL,

BSP REFERENCES:
* EEZ-A00-50)
® 562-a10-500

Fig. 1—Coin Ground Closure Test (DTF)
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TO MEASURE THE OC RESISTARCE OF A GROUND COMMECTION, SEE MOTE RELOM AMD PROCEED AS FOLLOKS:

TEST DESK CARLE LIME | STATION STATION
R ROP | PROTECTOR
: A = .
REV i
wEY : T
T | cossdcror
RES IS TANCE > SR
¢
VOLTMETER =
L he
ooy X 20V GROUNT:
L

1. CORMECT TO THE LIME 70 BE TESTED. LIME SHOULD TEST CLEAR OF CROSSES AND FENW,

2. INSTRUCT THE CRAFTSMM T STRAP THE TIP SI0E OF THE LINE TO THE GROUMD TERMINAL
KT THE STATION,

3, UPERATE REV MEY AND THE PETER SHOULD INDICATE A TIP GROUND.
A, OFERATE 24 MA (OR 1000) KEY TO COMECT 1000 OHM VOLTPETER T0 THE TEST CIRCUIT,

%, MEASURE RESISTAMCE TO GROUND ON T1P SIDE BY (BTAIRING WOLTMETER READING ON
0-24 WLT SCALE.

6. RESISTAMCE VALUES MAY DE OBTAIRED BY REFERRING TO TAULE O IN BSP §62-400-%0
ot B5P (62-410-500, 1000 OHM MIKDING 24 YOLT SCMLE USING THE VOLTAGE READING
CETAINED IN (5D,

9. BESISTANCE OF THE CON GHOUND 15 THE DIFFERENCE BETMEEN THE RESISTAMCE VALUE
FOUND [N {6), ARD OWE MALF THE LOOP RESISTANCE MEASUREMENT.

B, HAXIPUM GROUMD RESISTAMCE SHOULD BE S0 (MG,
4, RELERSE ALL TEST COWNECTIONS AND RESTORE ML KEYS TO MORMAL,

KOTE: 0 WEASURE OMLY THE GROUND COMMECTION AT THE STATION, MAKE A LOOF RESISTANCE

MERSUREMENT OF THE TIP AND RING CORDNCTORS AFTER CHECKING FEWF,

BSP REFERERCES:
» Gb2-400-500
® GE2-410-500

Fig. 2—Coin Ground Resistance Test
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1EET DESK CHBLE LIRE | STATIOM STATION
8 DR FROTECTIR

) t

W

LOHDUCTCR
RES ISTARCE

10 FEASURE THE DL LOOF REGISTAMIE OF A DOIN LINE, FROCEED AS FOLLOWS:
1. COWMECT Yo THE LIME T0 BE TESTED. LINE SHOULD TEST CLEMR OF CROSSES AWD FERF,

2, INSTRUCY THE CRAFTSIAN TO STRAP THE TIF AND RING AT THE STATION MO YERIFY THAT
THE HOFPER TRIGGER §5 WOT (FERATED.

¥, OPERATE § KEY, METER SHOULD DEFLECT TO INDICATE THE SHORT CIRCUIT,
4. DPCRATE 24 W0 (08 1000) KEY TO COMMECT 000 (MM VOLTHETER TO THE TEST CIRDUIT,
B DATAIN WOLTAGE READING 0N O-24 VOLY SCALE,

6, LOOF RESISTANCE WALUE MAY BE COTAIMDD BY REFERRING 1O TABLE O 1N
BSP GEZ-400-500 OF RSP 662-410-500, 1000 DHM WINDIKG - 24 VOLT SCME,
USIKG THE VOLTAGE FEADING (BTAINED IN [5),

T. WHEW MEASUREMENT 5 COWPLETE REQUEST CRAFTSPERSON TO REMOVE STRA.
B, RCLERSE ALL TEST CORNECTIOM AKD RESTORE ALL KEWS TO ORI,

U5 REFEREMCES:
- EEP-A0D-W00
® BE2-A10-%00

Fig. 3—Lloop Resistance Measurement
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TEST DESK CABLE-LIRE INSInE STATIOM
R Re WIRE
AR b 4= I——
. | ¢ A RET
ConuuCToR o
RESISTANCE
Fn
]
l{: G +M
MY = l Yo = .
£ ERTURE amy

THE CHOFD REMOVAL RELAY 15 USED TO REMOVE THE COIN GROURC DURISG A CONVERSATION TO REDUCE LIME
MYISE, THES TEST SHOULD OF MADE N COSMMECTION MITH ALL TROUELE BEFORTS |NWOLWING "I, MOISE
MR TRANSAESS|OM DIFFICULTIES, TO PERFORM THIS TEST, PROSED AS FORLOWS:

1, MARE COMKECTION T THE LIKE TO & TESTED,

2, SIGMAL STATION AKD OPERATE T AND RECL KEYS, IF RELAY & FAILS TO CPERATE AS DESCRIBEQD

3, WHEN STATION BAGWERS RELAY A (GROUND REMOVALY IN STEP 6, FOLLOWING WELL TARE PLACE:
SHOULD CPERATE THROUGH ROM, CONTACT () MILLINPETER CURRENT WILL INCREASE
AT BREAKS AND OPENS COIM GROUND CIRCUIT, POMENTARILY TO 4% PR DR BETTER WHEN

4, REQUEST ATTENDAMT OH CRAFTSMAN T0 MAIT A THE COIN 65 DEPOSATED,
FEW SECOMCS AND THER DEPOSIT 10¢, WEEFING (B) MITH COIN GROUND PATH MW CLOSED,
RECEIVER -CFF HOOK, THE COIN RELAY SHOULD OPERATE ANOD

5. DURING THE PALSE, CPERATE (R AWD G ¥EYS RETURK THE COIN, SIME THE 0% MWD
BEFLYING REFUND CURRENT T0 THE TIP AsD § KEYS ARL CPERATED.
1E00 DHM CROND T0 THE RING. (C) WEEN THE COIN RELAY RESTORES, COIN

6. BELAY A SWALD EITHER REMAIN OPERATED GROE |5 REMVED WD THE WILLI-
0% RELEASE fa¥) REQPERATE, KEEPING THE KRETER READING SHOULD RETURN 10 A80uT
COIM GROUND PATH OPEM. 20 A,

T, MILLIARMETER SHOULD READ 20 WA OR BETTER. (D) IF I8 (B) ABOWE, THE LOOP 15 NEAR

B. WHEM COIR DEPOSITED, GROUND IS CONKECTED TO MAXIMUM LENOGTH, THE DOIM RELAY MAY 80T
THE COIN HELAY. MELL|MWETER READING SHOULD OPERATE, SINCE 1T IS PARRLLEL WITH THE
KOT CHAMGE PROVING THAT THE GROUND REMUMAL STATIO8 TRAKSMITYER CIR0UIT,
RELAY 15 CPERATED AND COMTACT Al IS CPEN, {E) IF THE COBR RELAY FAILS 1M (D) ABOVE,

9, RESTORE CH AND § WEYS AND OPERATED FEV KEY, ADVISE ATTERDANT OR CRAFTSRMN 10 180NG
RELAY A SHOULD: MOM RELEASE WD GLUSE UP RECEIVER S0 THAT COINS MAY BE
CONTACT A1, COMPFLETING DOIN GROUND FATH, RETURNED §N \ NORMM. PANNER.

10, MELLIAMMETER SHOULD MW READ THE COIN
CHOID 0N THE TIP SI0E,

11, RESTOHE DEV MEY AND OPERATE (R KEY 10 REVURN 5P REFERENCES:
COIN, RESTORE ALL OTHER KEYVS 7O NOWMAL, * G62-400-500

® G62-410.900

Fig. 4—Coin Ground Removal Relay Test (DTF)
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CAHLE LINE NG IDE STarion
R _DRee WIRE
it #
REY
e T
Wi
T | cowouer e
RESISTARCE

P

n chi

NOLT
MELL IAMNETIR

THE SILICON CONTROLLED RECTIFIER |S USED T FROVIDE A PATH FOR THE COIN RETLAN
SIGRAL FOR A SINGLE % DEPOSIT, THIS TEST SHOULD BE WADE IN COWNECTION WITH ML
TROUBLE REPOATS OF CAR'T REFUMD 5INGLE NICKEL DEPOSITS. TO TEST THIS CIACUIT OPERAT 10N,
PROCEED RS FOLLOMS:

1, COMMECT TO TRE LINE TO BE TESTED.

2. WITH CONNECTION ESTASLISHED, SIGNAL ATTEMDANT R CRAFTSMAN AT STATION AND OPERATE
T MO RECI NEYS,

3. PEGUEST A ¢ CEPOSIT AND THE RECEIVER LEFT OFF HOME,

4, FESTOHE ALL KEYS AND GPERATE BEN NEY - METER REAIS THE COIN GROUND (M THE TIP.

5. THIS INDIGATES EITHER DIDOE CR1 OF VR2 1S CONTRCTIMG WITH POGHTIVE TEST RATTERY.

6, RESTORE BEY NEY AWD CPERATE (R SEY 10 RETURK COIN,

. FAILUAE TO RETURN COIN INGICATES A DEPECTIVE SU% OR OWE OF 175 PARALLEL COMPOMENTS,
B, FELEASE ALL TEST COMMECT|ONS AMD RESTORE ALL KEYS TO WOSMAL. T
® GER-400-900
® GEA-410-500

Fig. 5—Silicon Controlled Rectified Test (DTF)
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COIN RELAY CURRENT FLOW TEST

3. Perform an FEMF test (Chapter 3-1) prior
to the current flow test.

1. This test must be conducted with a eraftsperson
at the coin station, Use Fig. 1, 2, and 3,

2. The purpose of this test is to ensure that
the coin relay operates properly.

STEP ACTION VERIFICATION
1 Conmnect to subscriber line with the primary
test cord.
2 Operate RCCI and T keys. Talking battery (48 volts) and ground applied

to test circuit
Note: The 48 volts talking battery insures
the totalizer is in the home position. However,
applying 48 volts talking battery from the
LTD may not reset Lhe totalizer if the test
trunk and loop resistance exceeds the limits
for 48-volt operation of the totalizer.
3 Signal the station. Answering party takes station handset off-hool.
4 Request craftsperson to:
(a) Remove cover unit assembly (1-type set)
or open door and faceplate assembly {2-type
get).
(b} On 1-type set, hang cover unit assembly
on g K8-20050 cover parking tool.
{¢) On 2-type =et, use a P11C test cord.
{d) Manually trip hopper trigger.

(e) Identify type of coin relay and uze
Table C, Chapter 1-8 for reguirements.

5 Request that station be left off-hook.
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STEP

ACTION

A. Nonoperate Tests—All Type Relays

G

10

11

12

Operate RHE key.
(On 16-type test desk, operate SW1 to 2K
position)

Adjust rheostat for maximum resistance
(maximum clockwisze rotation).

Operate and hold operated the nonlecking CR
key.

Adjust rheostat to obtain nonoperate current
value of relay under test as shown in Table
C, Chapter 1-8,

Release and then reoperate the CR key.

Operate and hold operated the nonlocking CC
key. (CC and CR keys are controlled by the
same key lever.)

Release and reoperate the CC key several
times.

B. Oporate Tests—50-Volt Relays

13
14

15
16

17

Page 136

Signal the station.
Request answering party to:

(a) Use orange stick and bloeck the coin relay
armature in the nonoperate position.

{b) Trip hopper trigger.

(¢) Stay off-hook during test,

Operate and hold operated nonlocking CR key.
Adjust rheostat for operate current value of
{e_;a_v under test as shown in Table C, Chapter

Release CR key.

VERIFICATION

Rheostat eircuit connected to line in series
with VMA meter.

Cain return potential applied to tip of line in
series with VMA meter.

VMA meter indicates nonoperate current valoe,

The VMA meter indicates the nonoperate
current value each time the key is operated.
No deflection indicates that the coin relay has
operated on the previeus application of
nonoperate current.

VMA meter indicates nonoperate current value.

The VMA meter indicates the nonoperate
current value each time the key is operated.
No deflection indicates the coin relay has
operated on the previous application of
nonoperate current.

Answering station goes off-hook.

Talking battery removed.

VMA meter indicates operate eurrent value,

Talking battery restored to line
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STEP ACTION VERIFICATION

18 Request person at coin station to remove
blocking tool from the coin relay.

19 Operate and release CR key. Coin relay operates at coin station.
20 quucst persen at eoin station to trip hopper

trigger.
21 Operate and release CC key. Coin relay operated at coin station.
22 Verily that coin relay operated properly.

If all tests have been completed:
23 Return coin telephone set to normal,
If no further testing is required:

24 Disconnect from test trunk and release all
operated lever keys.

TEST GEss | CABLE,LING STATIGN
wiRE, CROP PROTECTOR
WIRE  ETEG.

1, TCACH-TOWE COIN TELE=
FHINE SET CIRCINT AR~
RANGEMENT,

L HAMDSET OFF - HODK,
HOFFER TRIGGER TRIFPEDR

A THE O TERMINAL ®ILL

EXIST ON Q0IDC NET=

WORK ONLY.
TP 363668 e

Fig. 1—Coin Relay Current Flow Test— 1A/2A-Type (Coin-First)
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TEST BESK LTATION

cance, Ling |
! pRoTECTOR

bRGS

I(,I I",i. 03, AND
A TELESHEN
WIRE, ETC

262
E SET (ctm FIRETY
|H0|'{ Bl

B b "
4 cRE
rEY . o umzl 4
x = i i
7 Ny |- b g
on : 5 ] 2 J Jl [ el
HE¥ 5 p: | |
4 | B (31
i 111
1%
e
Pz 2 el ol
" 4——[]——(-: I
LH!TJ
DULH - TORE GO TELE—
et SET GIRGUIT 8-
MRAE WENT.
& MAMDIET CTPRCOK.
A THIPE
HOAPER TRIGGER e

TPA SE34AT
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TEST BESK HTATION

FROTECTOS

i canLt,LINE § 164, 162, BC1, WD 202

L04s TELEPHONE SET (DTF)
YROTE 2

WIRE, ETE.

| LOGAL
o OROUND
MaTES:
= -Bw el L TOUCH-FOME 08N TELE-
I EETUAN lﬂum PHONE EET CIRDAT AR—
FiNaEwEnT,
¥ 2. HAWDEET OFF-

HOPPES “mﬁﬂ TRIPEED,

5 THROUGH
CRE MLC IEIUIN F&TH
5 THRCUSH &2 AND ®IE.

Fig. 3—Coin Relay Current Flow Test—1C/2C-Type (Dial-Tone-First)
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lssue 1

TOTALIZER CURRENT FLOW TEST

Notes:

1. This test must be conducted with a craftsperson
at the coin station. Use Fig. 1, 2, and 3.

2. The purpose of this test is to ensure the
totalizer operates properly and can be reset

STEP ACTION

L

Connect to the subseriber line with the primary

test cord.

Operate the RCCI and T key.

Signal the station.

Adjust potentiometers until meter registers

23 ma

Note: Potentiometer switch SW1 must be
turned away from the OFF position te connect
the potentiometer eircuits to the test circuit.
If the 48 volts of test battery will not supply
the 23 ma of current, request a tip to ground
strap be placed at the eoin station. 28 ma
current setting should be made after strap

has heen placed.

Request answering party to:

{a) Remove cover unit assembly (box type
coin station) or open the door and faceplate
assembly (panel type eoin station), Use a
KS-20850 parking tool or eonnect a P11C cord

between P1 and J1,

(b} Listen for RCCI and T keys being released
(Talking eircuit to LTD is

at the LTD,
dizgconnected.)

{e) Deposit a minimum of 35 cents to step
the totalizer off normal the reguired steps

{d) Keep handset off-hook during current flow

tests,

to the home position by applying 23 ma of
carrent at 48 volt.

Perform an FEMF test (Chapter 3-1) prior
to the current flow test.

VERIFICATION

Talking battery (48 volts) and ground applied
to coin line.

Answering party takes station handset off-hook.
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STEP ACTION

{e) Observe that totalizer resets when 23 ma
of current is applied from LTD.

[ Restore the RCCI and T keys.

7 Allow sufficient time for person at coin station
to step totalizer off normal as instructed in
Step b

) Operate T key.

Note: Operate T key before operating RCCI
key so totalizer readout tone may be heard

G Operate RCCI key.

If totalizer does not reset:

10 Operate REV key

1 b Request tip to ground strap (Step 4) be removed
If coins were deposited in Step 5(ck

12 Operate and release CR key.
If no further testing is required:

13 Reguest person at eoin station to restore
station for normal service,

14 Restore RCCL and T keys
Note: Upon completion of testing the totalizer
from the LTD, the person at the coin station

should attempt to reset the totalizer from
the coin station, The totalizer may be stepped
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VERIFICATION

Talking battery and ground removed from
coin line,

At the LTD:
(&) 23 milliamperes of current applied to coin
line with 48 volts of talking battery.

(b) Listen for totalizer readout. Tone heard
momentarily and stops

Note 1: A steady tone thal cannot be
removed indicates a jammed totalizer arm or
full money box.

Note 2 A continuons series of beep tone
indicates an open T2 totalizer contact.

If totalizer resets to home position while ROCI,
T, and REV keys are operated, indicates the
loop to an “A" series coin station is reversed.

(Coins returned to person at coin station.

Talking battery disconnected from coin line.

TCL L ibransananatolanbhaongcallaciors info
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ACTION VERIFICATION

off normal by depositing coins amounting to
more or less than the initial rate. If coins
deposited amount to initial rate or more, the
totalizer should home immediately. If less
than initial rate is deposited the totalizer will
not home antil handset is on-hook. A totalizer
which may be made to operate properly from
the LTD but eannot be reset from the station
indicates a defective eoin trunk or asscciated
central office cireuit.

TEST DOSK

T CABLE, LINE-
C16=THFE BHOHN) '

i STATHIN COsH FIRST Coen TEL SET

I ToTALZ
Ly T8I ) 5 WER
mﬂ“m 2 2 P2 jcmdn | PR ] oBE 4T R2j cs

— hd 5 4 [ . |
ol 1 i 81

MITES:
1. THEH-TOME COHIN TELEMOME SET CIRCUIT ARRANGENENT
2. HAMISET OFF s00K,
¥. 23 M CUSRENT IWDICATED 0N METEN |5 PSESENT WSEW

GET §5 IN TMK SIE. DUFRENT LEVEL MAY CHANGE
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Fig. 1—Totalizer Current Flow Test (Coin-First)
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lssue 1

THE COIN STATION TOTALIZER—
A TROUBLE INDICATOR

1. GEMERAL

1,01  The single slot coin station iz eritical to

sequential testing, Tests performed out of
sequence can leave the coin station in an off normal
condition and the next customer will experience an
out of service eondition.

1.02  The totalizer, described in detail in Chapter

1-1, is & primary component in the coin
telephone set for indicating troubles from Lhe test
desk.

1.03 The “A" series eoin station iz polar and

operation of the RCCI and T keys should
home the totalizer. A reversal of tip and ring
on the line to the coin station will result in a
failure to home the totslizer. The totalizer on
" weries coin station will restore to the home
position when applying -48 volts to either tip or
ring side of the line.

1.04 Refer to Table A for "homing” the totalizer.

1.05 The conditions caused by a totalizer lefl

off-nermal may result in a trouble report.
{No dial tone, can’t break dial tone, or can't be
called) The first attempt to originate & eall after
the totalizer iz left off-normal may result in not
receiving dial tone (“C” series station) or not being
able to break dial tone (“A" series station). A
customer will not be aware that even though the
attempt to originate a call was unsoceessful, the
action taken cleared the trouble condition. This
could result in a trouble report which will test
clear.

Note: The state of the totalizer can be
determined in most cases from the test desk
with no one at the station by following standard
Lest sequence.

1.06 Observing the state of the totalizer can
afford valuable trouble locating information,

It can generally isolate the trouble to the CO
equipment, station or loop plant. Tt can be used
to great advantage by the CO switchperson to
detect the exact piece of CO equipment causing u
trouble condition and also indieate to the switchpetson
what the cause is.

1.07 Observations can be made by the repairperson
as follows:

(a) Totalizer off normal-in fraud

{1} Observation;

+ Totalizer off normal

* Rate latch down

* Fraud latch set

(2) Cause:

+ This condition is generally caused by the
failure of the CO equipment to apply a
48-volt battery on the loop prior to applying
coin control (100- to 130-volt) battery,

{3) Verification test from RSE:

* Tester will obzerve a short circuit,

¢ Operate T and ROCI keys and monitor the
oacillator tones of totalizer

* Tones stop indicating tetalizer has reached
home position

» Test for short ecircuit. Short circuit is

removed

» Release lest cireuit

» Station now back in service
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(b) Totalizer off normal—not in fraud

(1) Observation:

« Totalizer off normal beyond 10 degrees

* Rate latch up

+ Praud latch normal

(2) Cause:

s This condition is generally caused by an
open both sides or ring side open. A
reversal will also cause thiz condition with
an “A" series coin station,

{3) Veriflication fest from RSE:

« Tester will ohserve ground on both sides

Page 144

« Operate T and RCCI keys and monitor the
oscillator tones of totalizer

* Tone stops

* Teater will now observe ground tip side

o Operate CC key and release

o Tester will now ohserve 0K, eircuit

* Release test circuit

+ Station now back in service.

Note: On an “A™ series coin telephone set,
if totalizer fails to home when operating RCCI
and T key, operate the REV key as well. If

oscillator tone i heard and stops, it is an
indication that the station loop iz reversed.
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Issue 1

CIRCUIT MODIFICATIONS

1.01 The following circuits have been modified or provided new to reflect coin improvement items including

Dial-Tone-First.
TITLE CIRCUIT 15§
TEST DESKS

12B — Test Circuit ES-20563-01 24B
128 — Primary & Secondary ES5-20629-01 19B

Test Circuit
12B — Test Circuit ES-239388 35B
12C — Test Circuit ES-254581 24B
12B — Suppl. Test Features ES-369373 15B
14 — Primary and Secondary SD-90063-01 a3an

Test Circuit
14 — Primary and Secondary SD-90487-01 50AR

Test Circuit
14 — Primary and Secondary SD-95612-01 17AR

Test Circuit
3 — Telephone & Test Circuit SD-96181-01 26B
Remote Testing Ckt. — Far End SD-99311-01 108
128 — Test Cireuit ES-261158 248
12C — Suppl. Testing Features ES-254607 14B

1.02 Following list is a reference to letters pertaining to DTF service.
REFERENCE GL's EL's
Local Test Desk GL71-06-016 EL1279
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