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CIACUIT DESCRIPTION

22

- BTEP-BY~3TEP SYSTEMS ,
WO, 1, 3508, 355A, 3608 OR 35-E-07
COIN TRUNK CIRCUIT
FOR USE PRECEDING A FIRST SELECTOR
SERVING COIN LINES ARRANGED FOR
FOR PREPAY OR COINLESS AGUESS
TO SPECIFIED NUMEERS

CHANGES

e4]

B, Changes in Apparstus

.1 Replsced . Replaced By

o

UE Key 58527, ¥81, MB Key 5524, FS1
App, Fig. 1 App. Fig, 1

B.2 3Supersedsd Superseded By
CNP Relay AJ133, FS3  CNP Relay AJ152, FS3
App. Fig. 1 App. Fig., 1
R18 Reslistor, " R18 Resistor,
ES-16645 11, 100K, K3-16645,11, 22K,

CPS1 , - ePsl
B.3 Added ‘

C5 Capacitor 5L2B, .2 mlcro farsd, CPI1

D, Desecription of Changes

0.1 The code of the MB key lg chenged,

.2 The code of the CNP relsy i1s .changed due to the MFR,
DIBC, status lmposed on the AJL1ZI,

D.3 Capaciltor €5 is added to lmprove the RP
immunity of the monostable multivibrastor

D4 The value of R18 is chsnged to ilnsure adeguste base
ssturstion current when trensistor G2 is triggered.
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2 STEP-BY-STEP SYSTEMS

T , NO. 1, 3504, 3554, 3604 OR 35-E-97
‘ : FOR USE PRECEDING A FIRST SELECTOR
SERVING COIN LINES ARRANGED FOR
FOR PREPAY OR COINLESS ACCESS
TO SPECIFIED NUMBERS

1
|
1
‘

CHANGES

B, Charges in Apparatus

B.1 Added

PAH, 1 microfarad, 548D, App. Fig. 2

#

PAH, 20,000 ohm, KS-13490L1, App. Fig. 2
SI, 2400 ohm, KS-1349111, App. Fig. 1

D, Degcription of Changes

D.1 Resistor PAH and capscitor PARH are added to provide
an sdditional 50 ms of "hold time” %o COPIL, pulse
amplifier, This sdditionsl hold time appears only during

the coin test perlod.

0.2 Resistor 81 is sdded to provide sufficient operste
current to the B relay in the Timed Release Circult,

BELL TELE HONE LABORATORIES, INCORPORATED

DEPT 5245-L0B
WECO DEPT 5152-CAW-WEA
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STEP-BY-STEP SYSTEMS
NO. 1, 3504, 3554, 360A OR 35-E-97
COTN TRUNK CIRCUIT
¥OR USE PRECEDING A FIRST SELECTOR
SERVING COLN LINES ARRANGED FOR
PREPAY OR COINLESS ACCESS TO
SPECTIFIED NUMBERS

CHANGES

B, Changes in Apparatuys

B.1 Removed Replaced By

R18, KS-1664%,L1 R18, KS-16645,11
100K ohm 22K ohm

(Part of CPSL) (Part CPS1)

B.2 Added
05, BLDR

.2 microfarad
{Part of CP31)

T, Description of Changes

D.1 Capzcitor ¢5 1g added to improve the
®F noigse ilmmunity of the monostable
multivibrator.

D.2 Resisbor RiB is changed to insure .
adeguate base saturation current when
transistor Q2 is Striggered.

7.3 Several minor drafting and documenta-
tion errors are corrected in this
relssue.,

F. Changes in CD Section IT and Section III

BELL TELEPHONE LABCRATORIES, INCORPORATED

DEPT 5245-1CB
WECC DEPT 5152-CAW-WEA

?.1 In paragraph 6.06 - Change:

"operated relay CP provides a hold path for
slow-releasse relay CNPA, which started to
relesse when relay I operated.,” To read:
"Operated relay CP operates relay CNP,"

¥,2 Tn Section III, psragraph 5.03, changs
paragraphs (b), (¢}, and {4) to read

(b)Y Power supply required
1-0 to 100Vde, 0.25 ampere
i- -5Vde, 0.25 ampere

{e) Preliminary Preparation

(1) Connect the positive terminsl of

gach power supply to CF terminal
13, ;

{2} Connect the pesitive terminal of
the milliammeter to terminal 16
and the negative terminal to the
~-50Vde supply.

{3) Connect the negative terminal of
the variable supply ti CP termi-
nal 12,

(4) ©P Test - Perform tests in the
order indlcated.

1 increase the varisble suppl

(1) yoltage to 50 véi%. PR
Milliammeter shall read less
than 10 microamperes.

(2) Increase the variable supply
voltage to S0 volt,

Printed in U,.8.4., ‘ Page 1
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SECTION I -~ GENERAL DESCRIPTION
1. PURPOSE OF CIRCUIT

1.01 This circult provides service to coin

stationg. It is arranged to auto-
matically collect or return, as regulred,
any coin(s) deposited.

1.02 The cireult may be arranged to oper-

ate in either a prepay (coin=first)
or coinless access (dial=tone~first) mode.
This circult may be arranged bogJunction
with common control TOUCH-TONE W and non-
compatible TOUCH-TONE circuits,

2.  CENERAL DESCRIPTION OF OPERATION

DIAL PULSE
2,01 ¥hen a coin station goes off-hook, a
selzure (loop start or ground start
for dial-tone~first or coin-first, respec-
tively) is placed on the line circuit. A
line finder operates and extends the sgelzure
to its coin trunk, which operates the PLE
relay over the loop. The operated PLS relay
extends the loop seizure to the first

selector, register, or converter circult.
ial tone is then returned to the coin sta-

“tion.

2,02 The coin trunk recelves the dial
pulsges from the colin staticn and re~-
peats them, via the PLS relay, toward the
first selector.

If the colin trunk 1s arranged tc op~
erate in the dial-tone-first mode,
each of the first digits (maximum of three)
is temporarily stored in the trunk digit
register for interdigital translation,

2.03

2.0  When the called customer answers, the

terminating circult produces a reverr
sal of the tip-to=-ring potential, This is
detected by the coln trunk, casusing it o
enter its charge state and to cut the con-
nection through metallic.

2,05 When elther customer goes on-hook, the
switeh train causes ground to be re~
moved from the sleeve lead., This causes the
coin trunk to activate its coln~disposal
function. When the coin disposal is completed,
the coin trunk releases the line finder and
enters its idle state.

SECTION I
Page 1
1 Page
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SECTION I -~ DETATLED DESCRIPTION
Lo BEIZURE
GENERAL

1.01 VWhen a coin station reguests service,
it activates 1ts associated line re~
lay {lcop start or ground start for diasl-
tone-first or prepay, respectively) which
selzes an 1dle line finder. The line finder
extends a ground on the gleeve lead to its
coln trunk operating relay 8. Operated re-
lay 8 places an enable ground to the pulse
amplifier (p/o CPLl) and the PLS relay. Op~-
erated relay 5 operates relay 8A and,if the
trunk is arranged for dial-tone-first, relay
HLD, The trunk is now ready to supply and
supervige loop current to the coin station.

1.02 Operated relay 8A opens the operate

path to the make-busy (MB) relay, and
sets up an operate path for the seizure~
aemplgte'(SC§ relay., :

1.03 ¥When the line finder locates the coin-
station loop, it cutes the station
through to the 20in trunk. The coin trunk
then supplies loop current from ground
through resister RE, inductor L2, and normal

contacts of relays CC and CNT to the tip lead,

cver the station loop to the ring lead,
through normal contacts of relays CNT, CC,
and CNIV. to the CO battery through the low-
pass filter (inductors L1 and L3, capacitor
FC, dicde PLS, and resistor PL3).

1.04 Locp current produces a voltage drop
across reslstor PLS. This signal is
amplified by the pulse amplifier, operating
relay PLS, Operated relay PLS closes the
leop through to a first selector via resise-
tor R7, diode CT2, and normal contacts of
relays ANN (dial-tone=first), CC, IDT, and
MB. The PLS relay operates relay PLSA, by
extending battery through a normal contact
and coil of the PLSA relay to ground. FPLSA
cperates and holds through resistor PLSA
to the operated PLE contact. PLS also starts
the interdigital timey TM1l, by removing bat-
tery from terminal 1 and placing it on ter-
minal 2. ’ :

1.05 The initial cperation of relasy PLSA

rlaces a helding ground on the pulse
amplifier through normal contacts SC and
ANN, and operated conmtact 8. This guaran-~
tees that the coin trunk will reach its SC
state, before 1t will repeat pulses or dis-
connects into the switeh train.

1.06 At the end of the 70-ms interdigital

timing period, started by operated
PLS, timer TML and relay IDT operate. Op-
erated relay IDT connects transformer T1 to
the tip (establishes voice channel through
the coin trunk), and removes its short cir-
cult across resistor RE and isclation in-
ductor L4. At this time, supervisory cur-
rent from the switch train is passed through
normal contact GD and resistor R6. This

&

provides a path for the current during the
transient current buildup through inductor

L4, Operated relay IDT alsc starts timer

THZ2, and supplements the holding ground to

the pulse amplifier through normal contacts of
GD and EID.

1.07  Timer TMZ2 fast-operates through a
normal contact of 8C and resistor 80,
operating the guard (GD) relay. Operated
relay GD removes resistor R6 from the super=
visory loop toward the switch train, plac~
ing isclation inductor I4 in series with
the tip-to-ring shunt path, and provides an
operate path to relay 8C through operated
8A and normal ECD contacts.

1.08 Operated relay SC removes the holding

ground toward the pulse smplifier,
splites the sleeve lead (this puts relay S
under control of the switch-train sleeve
and grounds the sleeve toward the line
finder), removes resistor SC from the timing
network of TH2, and operates the delayed-
charge (DYC) relay through normal contacts
CT and ANU,

1.09 The coin trunk is now in its SO state.
It is ready to pass dial tone to the
coin station and to repeat dial pulses (see
1,09 for addition requirements in common
control and noncompatible TOUCH-TONE offices),
or pass TOUCH-TONE into the switeh train.
The B relay, now under control of the switch
train, will recognize disconnects and initi=-
ate the cein-disposal function,

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

1.10 When dial~tone~first operation is
provided in a common control or non-
compatible TOUCH~TONE office, a register/

converter attached signal must be received

before the trunk will allow dial pulses or
switch~hook flashes to be repeatsd inte the
switch train. The register or converter
attached signal 1s passed over the CS5 or IC
lead, regpectively, and consists of 5 bat~-
tery (-48 volts) pulse which operates relay
88D1, Operated relay S8D1 operates relay
58D2 from ground through an operated 8 con-
tact. When the battery pulse is removed,
relay SB8D1 relesses and operates relay SSD3
from ground through operated contacte of
relays S and S8D2., Relay S8D2 remains op-
erated through one of 1ts make contacts to a
ground provided by operated relay 8. The
release of relay B8D1 also transfers the
CS/IC lead into the trunk battery-and-ground
signal detector eircuit. The S8D1 relay
winding, used to detect the battery pulse
on the IC lead, also indicates a coin class
of service to the converter circuit (non-
compatible only).

2.1l Operated relay SSD3 provides a path

to the sleeve lead through a normal
CCK contact for relay §. This path supple~-
ments two other paths (one through contacts
of relays DCL, DC2, and ¥, and another

SECTION I
) Page 1
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through relay contacts FID arnd F) between

the sleeve lead and relay 5. When the trunk
reaches thig state, it is reaﬁy o repeat
pulses or switch-hook flashes intc the switen
if any loop signals are

train. However,
detected %y the coin tru pefore relay 88D3

operates, the @c?n trunk disconnects from the
gwilteh tralin and act £ its coin-return
toward the c¢o

function station (see 7).
2. FPULSING
GENERAL

Z2:0%L S&ré%g dial suis*rﬁﬁ the 0§9h~1€op

the
?héﬁ

i”wm N

s gingle-
i% Qi?%é
“ﬁ i

3@ anggi:igrg £¢a?

3 é;mg gar*ﬂé
I res all }&ﬁSﬂg ra-

in have a break

02 ‘Released PLS, rel
timer TM1, and i*
Releaged ID7, releasses i THZ: timer
put relay GD cpens the se***s&:“ oi tra
former Tl, and cornects the dgg lead fr
the switch train to yesisﬁev Y Rﬁzav
under contrel of timer ?%E;
over the pulsing of each di
trangformer Tl and inductor L
from the pulse-repeating loop

?‘C) ] a“ fL;sgj
tput relay 1

Locp pulsing, under cont
coin-station dial, causes
and PLSA to oﬂev.u

of relay FPLE T
traln and into
the end
lay 1DT
remaing
70 ms).
throl zgn =S

mal :ﬁx*a~
held input the pulse g
guard timer xz, raoconne
across the swi t;%~t“a~%-vﬂ-f,
the short across
RE. Thus, the pulse amnp
erated during the guard
independent of the 3gbtcme
this periocd, rrant frum
35 paﬁ5g§ thr 5
I “§3 gg&w»
current
current

2,04 After a 200-ms delay,

Cimer TMZ o
ates from cperated IDT, This ope
the hold on ‘%e
wat? . re-

relay GD, which removes
rulse am;”*i@r and op ng zn{
sistor R6G.
the sv;ic@~+va L loox
rertt passes through Lﬁiuuvh
state, the in trunk is
next dlgit dialed, and p
supervision toward the
this state, the trunk ¢

ﬁlw S

(LZ'

SECTION IT
Page 2

signals between the coin station and the.
switeh train via transformer Tl. 'If another
digit is dialed, the operation described in
2,03 and 2.04 is repeated.

DIAL-TONE~FIRST (APP FIG. .2)

2.05 The optional srrangement for dial-tone- -~

first cgergiian provides the means to
unt digits (DC-relays), count the pulses
?g a digit {P r@i&ys}, record digit transla-
tions {F, 8D, 410X, and X11 relays), con=
nect the coln station to a recorded annocunce~-
ment (ANN relay), and to make an interdigital
coin test (HLD, EID relays).

2.06 Gper&%z@n of the digit register is
contreolled by relay IDT, which oper~

ates when the coin station goes off-hook

and at the end of each digit dialed. The

initial operstion of relay IDT sets the
dlglt register in its off-hook state by

operating relay DC The rvegister then
counts eaeh gﬁ@f&ﬁ““? of relay IDT, with a

! t of t&ﬂﬁa, and grcgzués control
lat i of the

Ay B, and C digit, as fe@ﬁif@“ i;ag Table
Ay,
TABLE A
Helayse
Remaining
Operated
at End
Digit 1oy DCL |DCZIDC3 of Digit
0ff-Hook | Operate | - ~ L X 1DC3
) Releage - X b4
Operate - b4 - bca
Release X X -
Cperate X b4 X DCi,nee,
De3
Release X - X
3
Operate | X - | -|DCc1
2.07 Operation of the pulse register is

controlled by relay PLSA via a make

contact of ?%Eg S, and aevma contacts of
3 &ﬁ, ARN, and EID. This register

e operatlons of relay FLSA, and
is aiaarcé each time relay GD cperates,
Operation of ?elay ANN or EID, or the re-
lease of relay é; aésc clears (releases)
the rulse reglist

When the zoin trunk is 1Am§¢ail¥
gelzed, the operaticn of relay PLSA
erates relay P4. However, the translato
relays F,8D1,410X,%¥11) does not sample uhe
e-re g%syev output at is time, and the
gubsequent operation of relay GD {the hold
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on the pulse amplifier guarantees that relay
GD will operate (see 2.04)) releases relay
At the beginning of each digit (a
maximum of three dlgits are counted), relay
GD releases, enabling the pulse register.

2.09 VWhen the first digit is dialed, the
initlal release of relay PLE releases
timer TML and its output relay IDT. Re~-
leaged relay IDT advances the digit counter
from its off-hook state (DC1 DC2 DC3 = 001)
to a state which indicates the first digit
is being received (DC1 DC2 DC3 = 011). The
release of relay IDT alsc relesses timer ’
TM2 and its output relay GD. With relay
GD released, the pulse counter (P-relays)
counts the operations of relay PL8SA as it
responds to dial pulses (see Table B).

2.10 At the end of the first digit, recog-
nized by a closed-loop condition

greater than 70 me, timer TMl cperates relay
IDT (interdigital time)}. Operation of relay
IDT advances the digit counter tc its end-
of-first-digit state (DC1 DC2 DE3 = 010),
and starts the 200-ms guard timer TM2. Dur-
ing the guard-time interval, the digit
counter connects the memory §§elays ¥, 804,
L10%, and X1l provide the memory, whilse
contacts of relavs P- and DC- and crogs-
cormections provide the translation fune=
ﬁi&ﬁ} to the pulse-register outputs., This
connectlon is made over preselected crogss-
connections (see Note LOl of 8D drawing for
typical cress-cormections), and as this is
the first digit, the ¥ relay will normally
look for a ground on the O and 1 cutputs

of the pulse register (assumes O or 1 in the
first digit position indicates a free call-
no initial deposit required). If a ground
is present, the F relay will operate and
lock itsgelf to ground through a contact of

TABLE B
Belays Remalning
s Operated at End
Pulse PLSA P1 S - P3 Ph 75 of Pulse
Release - - - - -
1
Operate - . - X - Pl ;
Releasge - - X X - ’
g
Operate . - - X - - P3
Release - b4 X - -
3
Operate - X X X - P2, P3, P4
, Release - X - X .
v Operate - X - e = P2
Release X X - - -
5
Operate X X - X T ‘Pl, P2, Ph
¢ Releass X X X: ® -
Operate X X X - - P1l, P2, P3
Release X - Z - -
7
Cperate X - X X ~ P1l, P3, Ph
. Release X - - X X
Cperate X - - - X Pl, P5
) Release - ’ - - - b
9 )
- Cperats - S - - X X P, 75
Release - - X X X ' '
10
Operate - - X - X P3, PB
SECTION II
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the 5 relay. S@erateé relay ¥ then oper~-
ates the coln-present relay {C“?} via re~
.gistor F and a contact of the 8 relay. O
erated relay CNP will cause relay EID (en
interdigital) to operate when the guard
interval is over frﬁiay GB eaﬁ?a‘&*
ground is not found on th
reglister outputs, the F ?ﬂiay will not op-
erate. At the same time, however, the
memory is examining selected pulse~register
cutputs (2 through 9) for a possible first
%igit of a free code. Frovision 15 made
for arrvanging the following cocdes Tor free
calls.

(a) Digit 1, initially

{(v) Digit 0, initially

(¢) ¥11 service codes

{d) 410X service codes
A gpecial arrangement is provided when both
411 and %1@? service codes are provided.

Detalled cross~conns ti@? rma;;6§ is
exs}ained zn %ote %G¢ aA

cateé in éhe firsz éigiﬁ i?ansiaticn, al
translation cross-connections *o the memory
are disabled when relay GD operates.

«11 At the eri of the Z200~-ms guard inter-
val, relay GD C“Er&i&* and relegsges
any operated P- relays {clears the pulse
register), d opens the hold path to the
pulse amplifier. The coin trunk is now
ready to receive and repeat into the switeh
train, the next digit dialed.

2.12 The second and third digits are pulsed
into the pulse register as described
shove, and read under control Qi the digit
counter into the memory 1f wed first
digit was recorded (relay ?
operated}. If the second dig a 1,
memory relay SDI is cpﬁratﬁag @ﬁas&lﬁg a
path via DC~ contacts to relay F (terminal
¥11A). If the third digit is a 1 (or a ©
for 410¥% codes), F is operated at the

relay F
end of the third digit,

2. COIN TEST DIAL-TONE-FIRST

DIAL PULSE

3.01 The end-of~interdl
cparating when re
cperated, rvetiras the di unter relavs
{DCc~), the pulse-counter ve7§;s {(P-) and,
15 operated, releases rel NT. Thus, on
O-plus or 1l-plus calls, ion of the F
relay at the end of the t operates
relay CHFP, which cauges to operate
at the end of the guard Henoe,
for this case i ﬁc&% test
will not be made and the se ;
digite will not be recorded ¢

gital £~Ebj relay
G oand CHF ??8

- g

3.02 If a nonfree
required)} is

SECTION II
Page 4
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“mal ANN, EID, and make & conta

'aré

- SECTI

does not gperate and an interdigital coln
test is made a8 follows., Operation ¢f re-
lay IDT at the end of the third diglit ad-
vances the digit countar to a state that
operates the coin-test relay (01 } via nor~
cts. This
coin test, releasing
ng velay CHP to the
tip slde of the ation loop via diode CRE,
tnductor L1, and relay econtacts I, CND, and
CNT., Contactes of relay CNT open the Piﬁg lead
toward the staticon during the test, causing
the release of the station coin-ground re-
moval relay (i1 ﬁfC”idgé}; Relay CNP may
operate during line charging; however, it
is not "read” unt ii 200 ms has elapsed.
Thus, if a coln ground is rresent at the
station, relay CHP will c¢perate from the
ground over the tip lead. ét the end of the
guard interval (200 ms) relay 0D operatesd ‘
from timer TM2, S§¢rat§§ GD operates relay
EID if & coin ground is §ra$trt {cup=1), or
relay ANN if no coin ground is found (CNP=0).
¥or the coin~present case, cperated relay
BEID establishes a hold path for operate re-
layv CNP vis resistor F, releases the pulse
digit registers, and releases relay CNIL.
Beleased relay CNT reconnects the tip and
ring to the ground and battery feed, and
reoperates relay HLD. Qigy~tr~@ﬁ@rage relay
HLD holds the agéﬁé amplifier operated, un=~
til the transi ient currents on the station
loop decay. VWnen relay HLD operates, the
pulse am fier hold 1s removed and the
amplifier is enabled. Thus, the coin trunk

starts the interdigital
relay HLD and

is ready to repeate any further lacp signals
into the switch traln. For th ocin-not-

present case, operated relay ﬁlﬁ opens the
loop toward the switch train, places a loop
selzure toward the Anncuncement Clrcult,
ridges the announcement cutput acrossg the
tip and ring toward the staticn, cpens the
tip and ring toward ;raASiQ”ﬁﬁf Tl, Ltrans-
fers the control of slow-release relay DYC
te a contact of v PLEA, and transfers
the coentrol of veiag 5 to a contact of relay
DYC. Thus, the coln trunk releases the
swiltch iya“uj applies an announcement toward
the station, and supervises the station
comnection via the pulse amplifier.

e

3,03 If the coin tesgt is made for a common
bsxtrs* office, operation of relay
nnects batitery toward lesad SS to in=-
i : This condition

y control when it
coln test over lead CB5., The other
of the interdigital coin test in
contrel ¢ffice are as desceribed in

"TOUCH-TONE" (APP FIG. L)

3.0 With the coin trunk in its off-hook
stat %gﬁ DC2 DC3 = 001), the trunk
ig ready te receive coln-test or free-call

o

signals on the CE or IC lead from the regis~
ter Trunk or converter siycuiﬁ3 respactively.
’ g slgnal lead ls connected %o the coin

itk battery-and gro -5igral destector
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ﬁhf&ﬁgb‘ﬁ§$fatéd contact 85D3 and normal
contact CCK, as desgecribed in 1.10 and 1.11,

3.0% When a coin test is reguired, the
register or converter places a ground
on the signal lead. Thig cperates reed re~
lay CCXD {coin-check detector) in the bat-
tery-and ground-detector cirveult. Operated
CCKD coperates relay CCK, which locks itsel?
through an =sarly make contact to ground pro-~
vided by a make 3 contact. In cperating,
relay CCK also opens the IC or 8 signal
lead. This releases reed relay CCKD, and
connects the sigrnal lead to battery through
the P8 resistance lamp, break contact FC,
and make {not vet operated) contact EID.
Operated CCK, with CHT normal, fast-recycles
timer TMZ2 by connecting 1500-chm regigtor
CCK to terminal 2 and removing battery from
terminal 2 of timer TMZ2. This starts the
release of relay GD (output relay of TM2)
which, when released, opesrates relay CNT
through operated contact CCK. Operated relay
CHNT starts the coin test as described in
3.02 and, in this case, starts the guard
time TMZ2 by removing battery from terminal
1 and applying it to termival 2. Operated
CHT also removes the fast-recvele resistor
CCK from terminal 2 of TM2. After 200 ms,
THMZ operates relay GD, and relay EID or ARN
operates as described in 3.02. If a coin
is presant, operated EID applies batitery to
the IC or CS signal lead through the path
set up by operated relay CCK. This battery
signal is a coin-present indication to the
register or converter circulitb. o

2.06 When the register or converter transla-
tion indicstes that the call 18 free
(no initial deposit vequired), a battery
gignal 18 applied to the C8 or IC lead
toward the coln trunk. This coperates reed
relay FCD {free~-call detector) in the bat~
tery and ground detector cirecuit. Operated
FCD operates relay FCQ, which locks itselfl
cperated through an operated contact of the
S relay. Operated relay FC operates relay
F, and cperns the PS lamp connection howard
the €8 or IC lead.  Operated relay T cperates
relay EID, locks itselfl opersted through an
operated contact of relay 5, and disables
the reversal detector cirecult. The trunk
remaing In this state until it receives
answer or disconnect signals.

4, ANSWER AND CUT-THROUGH
GENERAL

4,01 The coin trunk detects answer super-

vislen from the switch train with reﬁay’

CT. This relay, which ig polarized by shunt
diode CT2, will operate when the switch train
applies a reversal toward the coin trunk.

The reversal makes the tip potentigl nega~
tive, relative to the ring lead. With this
polarity applied, shunt dicde CTZ2 is
reverse~blased:; thus, loop current from ths
switch train is passed through the T700=-chm
winding of relay CT. Dicde C7T1 lg forwarded~
biased under this condition, bypassing

tected by relay &CD.

inductor LY and resistor R7. The path pro-
vided by dicde CTLl aids the operation of
relay CT, and clamps tranglent voltage
surges by establishing & discharge path for
the inductive energy in inductor LI,

DELAYED CHARGE AND CUT-THROUGH

4,02 When the switch train reverses the
tip~to=-ring potential, relay CT oper-
ates. Operated relay CT staris the release

of slow-relsase relay DYC, and seis up an
operated path to the charge-call relay (CC)
through a break contact of relay DYC.  Thus,
1f the reversal rvemains for a pericd greater
than the relesase time of relay DYC, relay
DYC releases and operates relay CC. Opesr-
ated relay CC locks itself operated under
control of operated relay S8C, and cuts the
tip and ring through metalllic to the sta~
tion. However, 1f the reversal is transient
in nature, relay CT releases before slow-
release relay DYC, This returns the coln
trunk to its pulss-repeating state, and s
charge condition is not set.

h,03 With relay CC operated, the coin trunk
is sut through, removing transformer
Tl and the pulsing c¢ircultry from the tip
and ring. Thus, relays PLS, PL8BA, and CT
release; releaged relay PLS releasses timer
THMI and its output relay IDT, which releases
timer TMZ and its output velay GD. When
ralay CC cuts the tip and ring through. the
gutomatic coin-digposal detector is removed
from the tip lead and the reversal detector
Q? 1 ig connected. Howsver, i1 the call is
"free" (nc initial deposit required) relay
¥ lg operated, opening the cireult to the
reversal detector.

AUTOMATIC COIN DISBOSAL (ACD).
4,04 If the call terminates to a trunk
arranged to provide automatic return
of initial depesits, and if the coin trunk
has not cut through before the application
of the return potential, return potentials
{single lead~-tip only -~ or simplex) are de-
This relay, connected
from ground to the tip lead through zener
diodes ACDL and ACDZ, will operate if a
potential greater in magnitude (either plus
or minus) than 100 volts is prasent on the
tip lead prior to cut-through. Thus, if
relay ACD operates, 1t directly operates
relay CC, setting the charge condition in
the coiln trunk and cutting the trunk through
metallic. In cutting through metallic, the
coin trunk passes the coln-disposal potential
toward the coin station.

FREE CALL

L,05 When the colin trunk is eguipped for
dial~tone~first, a free-code call.
causes the F relay to operate (F is operated
from internal dial-pulse translation or

from signals recelved from TOUCH-TONE equip~

ment )., Operated relay F removes the rever-
sal detector. On this type of call, the
SECTION IX
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terminating civeuit is arrvanged such that
ground 1s always applied to the tip lead;
thug, the coin trunk is not reguired to
detect reversals. Removal of the reversal
detector also prevents the veversal detsctor
from falsely cperating, 17 the terminating
circult applies negative coin potential to
the tip lead (see 10.03).

i,06 Free calls that terminate to circuits
that return answer supervision-
reversals (HiB volts on ring with tip
g?cuﬁdeé}, cut the coin trunk through, and
therefore, opervated relay €C. Operated
relay CC sets the coin trunk in its charge
state and it will, upon disconnect, apply
coin~collect potential toward the station,

CHARGE CALL

4,07 When a call terminates to a nonfree

code (a1l calls 1f the coin trunk is
arranged fcr'prepay), the answer gupervision
signal (-48 volts on tip with ring grounded)
causes the coln trunk to cut through by op-
erating the charge-call rvelay CC., On this
type call, relay CC connects the reversal
detector to the tip lead. The negative po=-
tential on the tip lead 1s detected and
relay REV operates. Operated relay REV
reverses the tip and ring lead toward the
coln station, preventing the supervisory
battery at the terminating end from locking
to the coin ground at the station. Opera~
tion of relay REV also cprerates the timed-
disconnect (TD) relay from ground through
operated contact CC and released contact
IDT. The function of relay TD is described
in 5,02, '

5. DISCONNECT
CALLING PARTY FIRST

5.01  When the coln station goes on~hook,
the lcop 1s opened by the switch~hook
contacts. This releases the supsrvisory

relay in the asscclated selectdr, trunk,
or connector,

Nete: If the coln trunk was not in
its cut-through statie at the time of

- dlgconnect, the dissonnect ig rve=-
peated inte the switch train by the
PILE relay. :

This causes ground to be removed Trom the
sleeve, releasing relay $: however, relay
5C remains operated at this time and itg
contacts Iin the sleeve lead apply a holding
ground toward the Line Finder Clrcult.
Coin-disgposal potential is then applied by
the coin trunk toward the station %see 6},
and when the ¢oin ground i$ cleared, the
coin trunk restorss to normal, releasing’
the Line Finder Circult.

CALLED PARTY FIRST

5.02 When the called party goes cn-hook
first, the connector or trunk restores
SECTION II

Page 6

to normal polarity (negative on ring,

ground on tip).
Note: Recording~completing type
trunks do not cperate in this
manner. For this type trunk,.
cglled-party disconnect simply
passes supervision control to the
coin station; therefore, the re-
leasge of the switch train is always
ag described in 5.01.

Ground on the tip causes the reversal de-
tector to release relay REV. Released relay
REV removes the reversal toward the coin
station, thereby maintaining ground on the
tip lead toward the station. Released relay
REV also starts a 1Z2-second timing interval,
by switching battery {through an operated
contact of relay TD) from terminal 1 to
terminagl 2 of timer TMi. If the coln station
goes on-hook before the 1Z-sgecond timing has
elapsed, the trunk releases as described in
5.01l. However, if the coin station does not
go on-hook, timer TML operates relay 10T,
Operation of relay IDT releases relay S {the
hold path to the sleeve lead for relay S

was switched through a normal contact of
relay IDT when relay TD operated). The re=
lease of relay S returns the coin trunk %o
normal as described in 5.01.

' DISCONNECT FROM ANNOUNCEMENT

SET (DIAL~TONE-FIRST)

5.03 When the coin station ls connected to
the announcement set; switch-hook
supervision ig provided by the pulsing cir-
cult, - Thus, when the station goes on-hook,
relay PLS and PL3A release. The release
of relay PLSA starts the release of slow-
release relay DYC, which was placed under
control of relay PLSA when relay ANN oper~
ated. When relay DYC releases, it releases
relay S via an operated contact of relay
ANN. Released relay S starts a coin-return
cycle to provide a return of any coin(s)
which may have been depcsited after the
interdigital coln test. The coin trunk then
regtores to normal, releasing the Line
Finder Circult.

6. _COIN DISPOSAL
GENERAL

6.01 The coin-dispesal function is initiated

when the S relay releases, with relay
5C operated. Operated relay 5C holds a
ground on the sleeve lead toward the Line
Finder Circuit during the coin-disposal
operation.  Relay 3C is released by relay
ECD_ (end coin disposal) when the coin ground
is cleared. This returns the.coin trunk to
its normal state (all reiays’r%igaseﬁ}; and
releases the Line Finder Circuit,

£.02 The coin-control eircuitry (FS 3) may
be_arranged to provide a limited
(option @ ) or unlimited (option ) number
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of attempts to ¢lear a "stuck coln®.  With
option{ W, the number of attempits is limited
by the Coin Trunk Timed Qéﬁease Circuit.
With a§§§a§{§é colin- aﬂz attempts will
continue until the aéé= und iz cleared.

6.03 The polarity of » disposal
applied toward station 1is
controlled by relay © relay, which
operates 17 answer sug {
to the cdbin trunk, §3§

L"f’%? <")

erated or normsl stht§;3

6.04 . The colin trunk provi

coln control toward
method of coin suﬁfr:z
the tip wilth the ws this
trunk to work iﬁta coin statésﬁs eguipped
with a ground-lifting relay

DISPOSAL SEQUENCE {s¢8)

£.05 Release of relay S with relay 30
erated, connects battery through

CHD and p&?aiiel raeslstor CHD to the A ]

of the interrupter circuilt, At the sane

time, relay CND 1s connected fto the P lead

of the interrupter circult. After a delay

of O to 500 ms, the interrupter circult re-

Lurns g”cund on the P lead,

AT

operating relay

D, Operated relay CND 1 cks itself op-
erated uhrcugh a contact of relay SA, con-
nects “e ay I teo i%t@r%a§§§§ lesd I,
connects relay CNFP fto the maks sﬂﬁ*aﬂt of
relday CP, and transfers control of timer
TMZ to a make contact of relay I.

£.06 On the next cycle of the interrupter
cirecult, ground is returned to the
coin trunk on lead I, operating relay I.
Operated relay I operates relay CNT through
a make contact of relay CHND, and opens the
aoperate ei?eui% te slow-release relay CHPA.
When relay CNT ﬁ§s%a§wz; coin-disposal po-
tential is T L coin station

1Y

through act of ce,
through and rel
CP, and of rela

and CNT., A ﬁ?eae co relay CNT opens
the ring lead z%wayé t:@ colin station. The
coin ground at the station causes ré}ay cPp
to operate (relay CF may operate and re-
leasge on line charging even 1f no coin
ground is present), Operated relay CP
vides g hold path for slow-release relay
CNPA, which started to release when relay 1

pras-

operated. Relay CP remal operated as igng

as coin-ground ﬁarraﬁt 2% 5.

6.07 The state of relay CHP masked dur-
ing the first 200-ms 500-ms

interrupt cycle by the out {GD)Y of

timer THMZ, This prevents false operation

of the end of coin disposal (ECD) relay dur-

ing any translent release of relays CP and
CNP. At the end of the 200-ms gusard terva
relay GD operates, placing relay ECD under
control of a normal contact of relay CNP.
Thus, if the coln ground is cleared (coln
retargeﬁ or collected) before the end of the
interrupt cycle, relays CP and CHP relesse,
operating relay E@y‘ Operated relay ECD

locks itself
of relsy ﬁﬂﬁ

relay 8C re;ef

ted through & make contact
releases relay 8C. VWhen
it ?% aaﬁﬂs ihe Line

eilreuilt. Released ?szay 3A releases CND,
which releases relays OHT, I

ms ECD, and GD,
returning the coin trunk its normal state.

(‘i”u

6.08 If more than one interrupt cycle is
required to dispose of the coinis),

or if there is a stuek coin, the interrupter

veleases prelay I. BReleased ?e ay I opens

relay BECD, and recycles

the operate path to

GD. On. the next
interrupter cycle ence of 6.06 and
6.07 is repested, neated disposal
attempts are made coin g?cand is

removed, or until = ¢
(option (W) removes h**te ry F?Sﬁ ?6 ag C%?;
whereupon;. the coin-trunk release sequence
of 6.07 takes place

PULSE CR TROUBLE CONDITIO!
~TONE-FIRST)

D)

assocliated with
o control or noncompatible
equipment, thils equipment nmust
be seizeé before disl-pulse information can
be nandled by the central office. Thus, the
coin trunk is arranged to apply colin return
toward coin station, and release 1tself
and its Line Finder Circuit if pulses are
recelved before the central office selzure
iz complete.

7.02 If the seizure of the central office
equipment 18 not complete before loop

pulses are recelved, relay 33D3 is normal
(gee 1.10 and 1. 1L;; The §§1se€s} received
cause the diglt counter (DC-) to advance
from its off-hook state, opening the remain-
ing circult to relay 8. Thus, relay S re-
ieasss and the coln trunk enters its coln~
disposal sequence {(see &)

Y'?{Q";{?;} mﬁs?’”‘ i

7.03 If a TOUCH-TONE cilrcult encounters a
trouble condlition and cannot complete
a2 call, it will return reorder tone to the
coin “@ﬁt:@ns Disconnect by the coin sta-
tion, during the recrder interval, will re-
store all circults to normal as described
in 5.01. If the coln station remains off-
hook, the reorder interval terminates, and
& colin~check signal 1s sent to the coin
trunk. The coln~check signal operates re-
lays CCED and CCKX in the coln trunk. If a
nngﬁarge indication was previously sent
relay F operated),; or 1f the trouble was
sa&saﬁ by loop pulses {DC- relays advanced
from off~hook stabte), operated relay CCK

relegses relay 3. This restores all circuits
to normsl (ses 6). Zf relay F 1s normal and
the digit register (DC- relays) is in its
off~hook state, a§e?u§*cﬁ c§ relay CCK will
initiate a coln test {\86 3.053. If a coin
is present, the coin trunk &ill supervise

SECTION
Page




the loop toward the coin station and return
all ecircuits to normal 1if any locp b

or a disconnect signal occurs. He
o coin is found, the station is o
to the Announcement Cilycuit {cee 5

8. PERMANENT SIGNAL (AFP FIG, 5)

8.01 Relays PS8 and P81, and resistance
lamp PS8, provide the coin trunk with

& means to count timing v from the .
central gffice common ti circult. Wire

cption ig uged 17 the timing-circuit
output 15 battery; option () is used 1if the
output slgnal is ground.

8,02 The permanent signal circuitry is
activated when relay § operates. This
connects relay PS5 to the commoen timing cir-
cult through a break contact
and an operated contact of
break contact of relay CC.
{option } or ground {opt
turned; relay P2 operates a:
coennection from the i
holding battery or grol
operating, relay PE connects relay PS1
through to the timing circuit., IF relay TS
is not released (CNF operates or relay OC
operates with relay ANN rormal), the next
timing pulse operates relay P81, Operated
relay P51 transfers its connection from the
timing clreuit to a holding groun
an operated contact of relay Pf
ation of relay P opens the
leads (8T and 871) toward t
Circuit, and connects ground
and 27 of terminal block B.

respectively., 1In

8.03 Thus, permanent-signal outputs are
provided when the coln trunk is seized,
without the return of answer supervision
(relay CC cperated), for a period greater
than its tinming interval, or for digl-tone-
first, when a connection to the Announcement
Circuit (relay ANN cperated) exists for a
period greater than the permane

nt~signal

h

timing interval.
2.  CIRCUIT PACK ONE
GENERAL

g.01

following paragraphs.
AUTOMATIC COIN DISPOSAL DETECTOR (P/0 CP 1)

9.02 Zener dicdes CRl and CR2, resistor

E5, and reed relay Kl, form a detector
which operates 1f a voltage in excess of
100 volts is applied %o terminal 3. The
application of +100 volts to terminal 3 w
forward-bias dicde CRL and braax
reverse-blased dicde CRZ, D

EERRS

4 ‘}'1
. o &
in this case, nominally drop 63 volts; thus,

the remalining voltage of 32 volts will be

BECTION 11
Page 8

dropped across the series combination of
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registor R5 and relay Kl, operating the
relay. The application of ~100 volts to
terminal 3 results in a similar operation, *
with the roles of dicdes CR1 and CR2 inter~
changed. -

9,02 When relay Kl cperates, ground is
appilied to terminal 1. Diode CR3 pro-
vides contact protection for the dry-reed
contact of relay Kl, and is externally
connected to the input side of the lead
driven by contbact K3, :

9.03

AT,

17 voltages less than the breakdown

of diodes CR1 or CRZ are applied to 4

terminal 3, the reverse~blased diode blocks

current flow and prevents relay Kl from

operating {ag%iicatisﬁ of this circuitry is
{.“E-j!

given in 4.
REVERSAL DETECTOR (P/0 CP 1)
9.0k Transistors Q3, Q4, and @5 form a /
high~galin de¢ smplifier. The output

T this amplifier drives reed relay K2,
Resistors R13 and R12 provide & threshold
bias at the emitfer of transistor Q4. This
bias (nominally Y41 per cent of the local
battery potential) establishes the voltage
that must be exceeded at terminal O before
the amplifier will become active. Capacitor
C3 and external resistors R7 and R8 (P/0 CP

2, 3, or 4) form a low-pass filter at the
Input to the amplifier,

9.05  When the voltsge scross O3 becomes

. approximately 2 volts more negative
than the veltage at the emitter of @4, the
amplifier turns ON and operates relay K2.
Operated relay K2 applies a ground to ter-
minal 16, The amplifier turns OFF, releas-
ing relay K2 when the voltage across €3
becomes less negative than the threshcld.
Diode CRY provides contact protection for
dry-reed contact K2 (application of this
eircultry is given in 4,07).

CONTROLLED PULSE AMPLIFIER (P/C CP 1)

———

9.06 Transistor Ql is a dc amplifier and
srovides output current to an external
relay %FLS} connected to terminal 11. Re=
sistor R3, and varistors BV1 and RVD provide
a threshold bias at the emitter of transisgtor
Ql. HResistors Ri and R21 provide current
miting for the collector circult of @1,
Reslstor R1 provides current limiting for
the base of Q1 and isolaticn for the external E

circultyy connected to terminal 15. Resig- :

tor R2 provides current limiting for the S
hold input to the base of Q1. :
OOV

9.07 Transistors Q2 and Q6 form a single-
shot (monostable) multivibrator,
Diodes CR5 and CRO provide current switching
for trigger and ocutput signals, respectively,
which have a common node at the collector
ol transistor Q2. Resistor R2L provides )
current limiting for output current from -
the collector of Q2, and resistor RU provides

ot




current limlting for current beltwesn
collectors of transistors §1 and QF. T?igw
ger pulses are éev62@§gd across resistor

B6 and sre coupled to the collesctor of G2
by ecapacitor C1. T on conponents RLT
and C2 establish the %1 g pericd for the

guasi-stable state of the g not multi-
vibrator Diode CRY provides reverse-
protection for the base-emitter Junction of
transistor Q6. Resistor Ril and capacltor
C4 provide filtering for the battery supp
to the single~-shob multlvibrator,

jas

ed

9,08 Transistor gl oN for
ages at that

3 volts above b When |
draws current ffax ground
nal relay (PLS} into %
registors R21 and RE, - -
and emitter, through ?%?i%tc“% R%l
to battery. At this Yime,
multivibrator is in its
(Q6 ON and Q2 CRFF}, Th
1s held at a potential
supply and 1s reverses
of diode CR5 iz returnsed to
R6 dnd is, therefore, also reve
Thusg, the circultry §g in a
and will remain 50,

at terminal 1% is u?ﬁﬁ
level of transistor 41,
1f terminal 27 §&3§ﬁ§

drive for ¢l is providsed
present, this drive wil
31 ON independent of gign
terminal 15,

turns
%“ﬁiﬁ“l 15

tery.

nsut volt-
e mors bthan
M, 1t
an exiap-
throun

ollector

and HYZ
the single-shot
maﬁﬁstﬁb}e state
ﬁa of

near

Q§§£é
ZTOUT
t&faagﬁ RE,
%315 Eransistor
218 awbiie‘ Lo

9,09 When the drive signal is
terminal 15 (voltag an 2 volbs
above battery), transistor Ql is”ns OFF,
However, the induct ix& 1@;@ connected Lo
terminal 11 {relay PLZ) has bullt up induc-
tive energy da?inw t%s ziﬁé ol w M. This
energy ﬁagem%éyily cauges current flow

F§§3¥%§ from

]

k4

ey
s

inte terminal 11, forward-bi
CR5, T , this diode tux a1
tive, relative to ground,

developed scross resistor
tor of fraﬁ

coupled to the c¢ollec

capdacltor C1 and ca s the &ing}e-z
multivibrator to switeh ¢ 5

“state, Thus, translist

transistor 6 turns OFF,

multivibrator remains in ¢ st

mg, and during this time, O 351M29f oz

is holding the anode of diode URY near ground
potentlal. Thus, 1if *“aqﬁibwGﬁ o1l is driven
ON during the quasli-sgtable interval, collec-

tor current for @l 1s
tor @, through diode
This prevents Q1 from
tached to terminal 11
the timing interval,
vibrator returns to 2y
(g2 orr, 06 oN). With

current from the load
ig driven

supplied fr
CR4 and glstor R4,
driving z%e load at-
(P18 ?éigg After
not multi-

nelge

5,

ON.

9.10 The Input signals to the pulse &

fler (terminal 15) are passed through
filser,

& This filter, which 1s not part of

CF 1, is made
ductor L1 and
regonant trap

Y connectad

up of & low-pass ssctlon (in-
reslstor PLEY and a seples-
{inductor L3 and capascltor
seross the PLE reslstor,
res &ﬂzzea £0 Fzs

at
[ER VR &

?3*

A ﬁ&:c?*ﬁ%iﬁn of zhg

géé Eﬁg is glven In 2.

10, T PACKE TWO, THHEEE,

10,01 Glreuls §3s{g two, three, four, and
five are component circult packs. As

zuch, they are a%s ntially mounting facli-

itles Tor components. Therefore, with two

exceptions, the deseriptlon of thﬁ components

L3 in the body of thils £D.  The sx-

aye the baytery and ground detector
dezoribed in 10.02-8nd the Inhiblt
gr deseribed in 10.03.

10,02 The ﬁ3%t§r§ afﬁ ground detector ecirvr-
suit (P/o CP 4Y is comprised of com-
ponents B = i, K2 Sﬁ?; and CR3, When
the ﬁi? ¢ activs , battery and ground
18 sppll g voltage-divider reslstors
RS & %é inals and 2), Thus, with
no signal applied to the input {te?mina} 8},
relayes K1 znd K2 are blased at one-half the
batbery voltage, 7This causes diode CR3 to
be forwspd-blased when babttery 1s applied to
terminal 8; likewd 595 diode CR2 3% forward-
bi%ﬁ%ﬁ when ground 1s applied. Thus, oper- .
tlon of prelay K2 indicates the presence of
a battery slgnal, and operation of relay K1

indicates the presence of z ground signal.

10,03 The inhiblt amplifier (P/O CP 3 and
oPLY 1w comprised of components Q1,
R1l through R1E, CR7 through CR10, and C1.
This amplifier becomes zctlve 17 a negative
potential in excess of 90 volts 1s sppliled
to terminal 12, 7Thus, when terminal 12 1s
connected to the tip lead (through normal
sontacts of external relays REV and F) and
with terminal 16 gsnﬁéﬁtﬁé to the Input of
the reversal detector {P/0.CP 1) any nega-
tive colin potentials g zieﬁ to the tip
iead will activate the bit amplifier.
This causes transistor Gl to provide suffi-
clent current to prevent the operation of
the reverszl detecter (P/0 CP 1), Reslstor
Rp, capacltor Cl, and Giodes CRY and CR1O
form %”iwﬁ { ﬁfﬁéa provides for a fast
"turn-on” and delaved "turn-off" of transis-
tor @l. The burn-off is delaved to mask the
line discharge at bthe end of z coln disposal
cye Reslstors R11 and RLIZ in conjunection
with ﬁiﬁgé CRE provide lightning protection
and diode CR7 establishes the amplifiers

k3

&

turn-on threshold,
11, TAKING CIROUTP OUT OF SERVICE
11.01  When the MB key 1s a§&§ate§$'grsuné is

extended to the MB relay through a
break contact of relay SA, If the gircult is
pusy when the key ig operated, relay 54 will

be operated and relay MB wlll not operate,

SECTION I1X
Page 9
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11.02 When relay MB operates, 1t locks to

ground through operated contacts of
the MB key, 7This shunis-down thermistor MB
and provides a hold path for the MB relay
around the contacts of relay S5A. Other con-
tacts of relay MB connect the tip lead of
Jack TJF to the tip, remove tip and ring
bridge circult across Jack TJE, and splilt
the sleeve lead, applying ground %Soward the
assoelated line finder,

12, TEST JACKS

4

TR i
EN

L
#

12,01 Access to the input tip, ring, and

sleeve 1s provided by jJack TJP, This
Jack 1s enabled when the MB relay is aper-
ated,

12.02 Insertion of a plug in Jack TJF causes

ground to be applied to the pulse
amplifier through a normal contact of relay
SC. This action enables the pulse amplifiler,
allowing the trunk to be seized over s 2«
wire loop eircult (a sleeve ground 1s not
required) .

TIS

12,03 Access to the output (selector side)

tip, ring, and sleeve 1s provided by
Jack TJS. With relay MB operated, insertion
of plug~in jJack TJE cuts off the assoclated
selector and opens the sleeve connection to
Jack TJF.

12.04 Pulse-repeating tests are made by

blocking relay 3 operated, and con-
necting the pulsing test set to Jacks TJF
and TJE,

13, CLASS OF SERVICE TONE - LINE NO.
METHOD OF COIN CONTECL — 78 IT

12.01 Where the line-number method of coin
control is used, & class-of-service

tone 1s required. Transmission of the tone

E%fr the sleeve lead Iis provided by option

*

SECTION I
Page 10
10 Pages

13.02 Connection to the A lead is provided
in FS 11. oOption () provides a 3000-
ohm ground and option @Q Trovides a direct

ground for the A lead,

14, USE IN OFF
CED

ICES EQUIPPED WITH

b

14,01 A direct ground is requlired on the A
_ lead to resgsrict coln lines from
CAMA trunks. This ground is provided by

option @ of F8 11,

15, LINE IDENTIFICATION

15.01 The ABC capaecitor allows an identi-
fyling tone or pulse to pass over

the sleeve lead, from the Selector Cireuit

to the Line Flnder Clreult, This capacitor,

option (@ or , 1s provided where the

ldentifidation 3f coin lines is required

in offices employing ANI-type B, ANI-type

C, or number checking.

15.02 Inductor AB, option (X), maintains

a low-resistance groufid toward the
line-finder sleeve, and provides a high
impedance to the transmission of identify~
ing tones over the sleeve lead, in offices
Diode
AC, option s 8lso maintains a low-resis-
tance holding ground on the line-finder
sleeve, and 1s used to provide a high im-

with ANI-type B or numberp checking.

pedance to identifying pulses over the

sleeve, lead, in offices with ANI-type C,

16. CUTOFF KEY FOR A, I,
AND P TEEDS

16.01 To aid in locating troubles, the A,
I, and P leazds are carried through

the CO key of FS 13, This provides a

means of dsolating the trunks into groups,
located in the upper or lower half of a

relay-rack bay,

16.02 When the CO key 1s operated, the

red CO lamp 1s lighted,

A,

s
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- SECTION III - REFEBRENCE DATA Meaning

LIMITS » g «

Range:

Tmum external

# 5 A e
using a 2ZA range 2,08
1.02 Buperviscry :
#*®

(8) Maximum exterral circult resl
2500 ohms.

s
i
pes
o
o
T
I

: 1.03 AC Longitudinael Vollags:
{a) For loops less than 500 chme, 10
Vrms.
(v) For loops greaster th and
less than 1800 ohms,
43 velts
1.05 1B000~
1.06 Battery limits, 45 to 52 volis.
ole Charvge Call Second Diglt One
CHD Coln Disposal
E
CHP Coin Present

-, cre Oolin Present
cT Cut Through
® ibide Delay Chargs

w

ECD End Coin Disposal

GD Guard

glgnasion Me

I Interrupter Ps o
E Permanent Belzure
0T Interdigital Time - PEl

ME Make Bu

PLEA Pulse Auxiliary
~ 5 3 37 B ~ o e TS AP
REV Reverse T8 wst Jack Selector fside)

[€]

ECTION IIL
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Meaning

Cutelf

Make Busy

2,07 Lamps
Degignatic Meaning
Co {App Fig. 3) Cutoff
MB {App Fig. 1) Make Busy
UNCTIONS
GENERAL
3.0 To provide for connecting a prepayment
or dial=tone-first coin station to a
first selector or Selector Repeater.
3.02 To recognize a sleeve ground and sub-
sequent loop closure from a rotary line

switch or line findsr.

3.03

To provide for tran gslon of dial-
tone from the Selector Cirvcult to the
coin station,

3.0k To repeat dial pulses into the switch
train with a minimum breask time of LD

me.,

3.05 To automatically return the coin on

all uncompleted calls, and on completed
calls on which there is no sharge (nc rever-
sal).
3.06 To automatically collect the coin on
completed calle to stations that re-
turn answer supervision.
3.07 To defer settgﬁg the charge condition
until 300 to 620 ms after answer by
the called party.

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

3.09 To provide a dirvect or 3CC0-chm ground

cn the & lead, option e} } for

restricted access to CAMA or 1 i

method class of service, resp

ing p
lic with deferrsd charges { .
3«11 To cut the tip and ring through metal-
lic, without deferred charge, if coin
potential is applied before answer super-
vigion is recognized.

3.12 To recognize called-party disconnect

and release the switch train, if the
coin station does not go on-hook within 12
gseconds.,

SECTION III
Page 2

3.13 To make the civcult test busy when
removed from service.
3,14 To permit identification of the call-

ing number where ANI-type B or ANI-
type U is provided. :

DIAL-TONE~FIRST
3.15 To count dial pulses,

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

3.17 On dial pulse calls, to translate &
maxinmum of three digits to determine

if a colin deposit is required.

3.18 To test for the presence of a coin in

the coin station, after the third dial

pulse digit on ealls requiring a coin de-

pesit. :

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

3.20

To route the call to an announcement
after the third digit on dial pulse
calls, 1f the call requires a coin deposit
and a coln 185 not present in the coin stas-
tion.

3.21 To route the call to an anncuncement
on TOUCH~TONE calls, if a coin=check
request 18 made and a coin ls not present

in the coin station,

3.22 To disconnect the coin station for
common control and noncompatible
TOUCH~TONE 1i1: '

(a) Any pulses are received befors the
reglster or converter cireult ig
atiached.

(v) On a TOUCH-TONE call, a no-deposit
required signal (free call) is fol-
iowed by & coin~check signal.

]

3.23 To test for the presence of a coin
in the coin gtation, when signeled
coln-check signal) by TOUCH-TONE equipment.

e

L3

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

Lad

n

25 To recognize a permanent-signal con-
dition exists, and to disconnect the
announcement 1f the station remsins off-

hook past a 2-to d-minute timed interval.

CONNECTING CIRCUITS

-0l When this circuit is listed on a
key sheet, the information thereon
be followed (see Table C).




1T

=

i

s TABLE C

¥

A Cireult

Interrupter and Alarm C1 R o
» cuit for Prepay Coln Trunks SD=-30052-01% 8D-31875-01 SD-319

Trunk Timed BRelease
it

Subline Circult

Miscellaneoug Alarm Clrcoult
for Prepayment Coin Box
Trunks

Selector Repeater . SD-31914=-00%

.3
Sorwerter Tru o e = %ﬂQAg . B .
* TOUCH-TONUE Calling 8D-32326-01 SD=-32E370-01 BD=-32420-01 ED~32320-01
Registey Trunk and
Link {Trunk Posi=~ o ~
il tion Sp-34535-01 |8D-3H535-01

Commen Tlolng or
Migee

Circuit FEERS -G ED-32192-01
&

HELU417, HE1BTO
HE61176 ’

Ampl 8D-9psH1 =01 §D-02581-01 | 8D-92881-01 | 8D-92581~01

H Anrouncement Clroult SN=-GH2E%~01 ap-9528

L
it
4

=04 SD-55283=01 8D~95283~01

sl

: : *TTypical of

SECTION II1
Page 3
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5, HMANUFACTURING TESTING REQUIREMENTS (5) Connect one side of lamp L16 to the 2
~50 Vde supply and the other side to -
INTERMEDIATE REQUIREMENT FOR CIRCUIT PACKS terminal 16. R
‘ k.
5.01 General {6) Connect ome side of lamp L1 %o the
=50 Vde supply and the other side
{a) A1l cireults packs shall be tested for to terminal 1, »
proper operatlon after manufacture, .
as described in these reguirements. Any (d) CP 1 Test, Perform tests in the order M
clrcult pack that does not pass 1ts re- indicated, :
quirements shall be considered defectivae,
and 1f vepaired, shall be retested. (1) Observe reading on milliampmeter.
The meter must indicate a current s
(v) Each cilrcuilt pack must pass a mechan- flow less than 1 milliampere,
leal inspectlon before power 1z applied.
(2) Disconnect the 1,8-kchm resistor .
(e) A eircuilt pack must not be inserted from terminal 18 and observe the k
or removed from its test setup, unless reading on the milliampmeter. The
the power 1z turned off, meter must show a reading greater than

17 milliamperes,

5.02  Clreult Pack One

(3) Disconnect the 56-~kohm resistor

{a) Test Eguipment from terminal 15 and connect ground
: to terminal 27. The meter must show a
1 - 905B commector or equivalent reading greater than 17 milliamperves.

The meter may now be disconnected.
>

- U8 vde lamp snd socket
(4) observe that lamps L1 and L16 are

1 - D¢ milliampmeter which can be extinguished,
convenlently read at 20 and 1 :
milliamperes., Internal resistance {5} Connect one side of the 5.6-megohm
mugt be lsss than 50 ohms for 20- resistor to the -~50 Vde supply and
mh range; accuracy 5%, the other slde to terminal 0. L16 must

light whiles L1 remains extinguished.
Reslstors:

{ (6) Connect one side of the 3.3-megohm

1 - 56 kohms +5%, 1/4 watt reslator to ground and the other
slde to terminal 0. 116 must extingulsh.

1 - 1.8 kohms #8%, 1/4 watt

1

1 (7) Connect the positive side of the
- 5.6 megohms +5%, 1/4 watt : variable de supply to terminal 3
and the negstive slde to ground,

1 = 3.3 megohms 5%, 1/4 watt

(8) Inerease the variable supply voltage »
{b) Power Supply to a reading of 60 volts. L1 must .

remain extinguished.

1 - ~B0 20.5 vde, 0.25 ampere 2
{9) Increase the variable supply voltage

1 -0 to 100 Vde variable, 0.02 to a maximum reading of 100 volts.

ampere L1l must light for a voltage between

60 and 100 volts, o

(e} Preliminary Preparation
{10} Tuen off and veconnect the varisble

(1) Conneet milliampmeter positive (+) supply, so that its negative side

lead to ground and nsgative (-) iz connected to terminal 3 and 1ts pose-
lgad to berminal 11 of the connector. ?ggge si?siis grounded, Repeat steps 3
’ (8 and (9). ¥

(2) Connect one end of the 56-kohm re-
sistor to ground and the other end

to terminal 15 of the connector. 5,03  Circult Packs Three and Four k

(3) Connect one end of the 1,8-kohm {a) Test Equipment -
reslstor to the -50 Vde supply and : [

the other end to terminal 15 of the con- 1 - 9CER connector or eguivalent

nector,

1 - DC milliampmeter which can be
(4) Connect the -50 Vdc supply to ter- conveniently read at 10 milli-

minal 17 of the connector, and amperes and 10 mlsroampheres;
ground to terminals 18 and 13, accuracy +5 percent,

SBCTTON III
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(v} Power Supply (4Y connect ground to the free end of

the 1.l-kohm resistor. L4 must
1~ 0 to 100 Vde variab e, 0,02 amphere light while L10 remalins ext tingulshed,
(¢) Preliminary Preparation END REQUIREMENTS
(1) Connect the poslitive terminal of the 5,05 The followlng test eguipment is re-
power supply to CP terminal 13 and to quired.

the positive %erginai of the mi}?i&m§&ete?.
1 - 2A Pulse Generating Test Set
(2) Connect the negative terminal of the SD-95686-01
millismpmeter to terminal 16.

ok
H

Pulsge Checklng Test Set
(3) Connect the negative supply terminal ep=-06362-0L
to 0P terminal 12,
1 - 1800<ohm resistor
{d4Y CP Test -~ Perfomn test in crée?
indicated. 1 - 10,000 or better ohm-per-volt de
volt meten
{1} Increase the supply voltage %o 50
volts, Milliampmeter shall read less 1 - 200-ohm resistor
than 10 microampheres.

5.06  Power Supply
(2) Increase the supply volbage to 90 T ;
volts, Millismpmeter shall read 1 - =48 +0.5 ¥de, 1 smpere
greater thaa 1 milliampere.
1 = =110 *10 YVde, 0.2 ampere

. 1 < +110 +10 ¥de, 0.2 ampere
(a) Test Equlpment

5.07 Continuity Test
1 -~ 9055 connector or egulvalent. T
{a) &1L eempsneﬁ*s covered by Individual

2w U8 Vde lamp and socket manufacturing testing specifications
shall have met thelr own testing require-
1 - Resistor 1.1 kohmsg 25%, 2 watts ments before overall testing 1s performed.
(b)Y Power Supply : {b) Connect -48 Vde to terminal 11 and
; ground to terminal 51 of terminal
T - =50 0.5 Vde, 0.25 amperes strip B,
{¢Y Preliminary Preparatlon {e¢) Cormeet =110 Vde to termiﬁai 33 and
o , +110 Vde' to terminal 13 of terminal
{1) Connect one end of the l-kohm re~- strip B. Ground the positive and nega-
sistor to terminal £ of the connec- tive sides of the -110 Vdc and +110 Vde
HOP, supplies, respectively.
{23 Connect the negative terminal of {d) Manually operate each relay indivi-
the do supply o terminal 11 of the _ dually and observe that 1t does not
gonnector, and ground to terminal 3. remain operated.
(3) Connect one side of a lamp L4 to 5.08 Supervision and Pulsing Test
battery and the other side to ter- . E
minal L, , {ay Insulate the Pollowlng contacts:
(4) Connect one side of lamp T.10 to - (1oB)TD
battery and the other slde to ter-
minal 10. (118)7D
{(Ay ¢r 4 Test, Perform tests in the order {11R)REV
indicated. ’

{b) Remove clveult pack TMIL,
(1) Observe that lamps L4 and L10 are

extingulshed, {¢) Operate the MB key, and observe that
the MB lamp 1s lighted and that the
(2} Connect battery to the free end of MB relay 1s operated.
the 1.l-kohm resistor L10 must llght
while L4 remains extingulshed, - {d) Connect the pulse generating test set
to the line-~finder plde test Jlack TJF
(3} Remove battery from the 1.l-kohm ‘ or to terminals 58 and 48 of terminal
reslstor, L10 extinguishes. ‘ gtrip O,

SECTION III
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. i
(e) Connect the tip lead from Jack P o

the pulse checking test set %
and the ring lead of jack P to

W
e

{r}) Pulsing

Tegb-Minimum Lreaks

1800 orms connected in

series with the pulsing contacts of
the pulse generating ftest set with cons

tinuous pulsing at 12 PPS, and 30 per-
cent break applied Lo test Jack TJF or
t&“ﬁﬁr% £ 58 and 48 of terminal strip

s

{2) output: The pulse checking test
grall read minimunm 45 pervcent
break [maxim 58 percent break).

{g) Pulsing Test-Maximum Break:

{23 Inpate Q&@%éét as in (£ with

Esg%g at i2 §?S and

{n) Remove insulators and
' egulpment: install
and release MBE key.

pulsing test
It pack TML

5,09 Cut-Through Test

(a) Operate the MBE key, and observe that
the ME lamp 185 lighted znd that the
ME relay operatess,

(b) Block relay S operated,

{e) Plug 2 10110 handset into Jack TJF,
Operate MON BWITCH to TALX positisn

and observe that relays PLEBA, IDT, LG,

NC, and 8C opersate,

(d) Apply -48 volte to the ring, and
ground to tﬁe tip at Jack I8 and
obgerve that relay 07 does not operate,

(e) Apply -48 volts to the tip,
ground to the ring at Jack 7T
abserve

a
that relay CC and HEV operate

TELEPHONE LABORATORIES, INCORPORATED

DEPT B223~-GHP-DCP
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maximum 68,5 pervcent break.

1 - BECTION IIT

{relay CT will operate momentarily and
relay DYC will relesase), and that relays
PLEBR, IDT, and GD ”81%&35,

End Result: -8 volts 2% the ving, and
ground at the tip of Jack TJIF.

(f) Remove &ll bloecking tools, the hand-
set, and the battery connesctlons at
Jack TIE,

{1) Re-establish %Wuﬁ% selzure é; e -
peating steps (a), (b}, and [e) of

5,08,

(2) Apply -100 volts %o the tip at jaek
TIE and cobserve that relay 00 oper-

ates,

(g) Repeat step (£) and (£)(1). Apply
+100 velts to the tip at Jack TJS
and observe that relay 00 operates.

{n) Remove all blocking tools, the
nandset, and the battery connections
at Jack TJE,
10 Coin Test
a) Block relay CNT operated, and apply
a ground through 2000 orms to the
tip at Jack TIF.
{v) Ovserve that relay CNP operates.
{e) Remove blocking tools.

11 Coin Disposal

{a) Block relaye CNT,and CND operated, and
apply a ground %hﬂaggh 2000 ohms to the
tip at Jack TJF.

(b} Block relay T operated and observe
that relay CNP aperates,

.12 BRemove all blocking tools and test
connections,

Gl




