A C D E F G H J K M N P
Tip, ring, sleeve
Issue 18
T - o Draft A
Y ﬂ FI I
380 8 sooUs 6000Us |
4B 1B 5T 1B
s NN -
?I—— N | K145 3T 3BI 28|
= ) P
o —
6 A 1;'75|_| [ J T
1 477 3T 4Tl 6T 05
5T - s 8 DD__‘B (] I_I Total 9.5 #
T |77 A DD B 2B — 5T
3T\ AT 6T, | / » A
! RN 2B
B 2.0 uF C__m P2
T1 Total 2.98
65 Q
| < ec R ocecH 8
— + o —_
|_| 48 C * 5.5 |P
5|_| Tse HH 300 OE (2) 5 ) .
28 L
8B 7B i © CR (CC-) E (1) | / '?‘ 6.5 Q
@ 1900 I\ 21T Total 3.12
B 2.0 uF 0.1 pF
[ : n
. 387 NM4B
From line 4 58 B A 58
find 58 1° R Total 9.5| [& #
inaer s a7 |_| 48, 68 6
RO | LOR
2 A 14.5 _ J
L BOT IZT P1
H NN F| |§| HH S
2LT | = |RRT 3000|" [P [ X 48
18 29UP 387 N4B  67.5 |—| 48138 atleT -
s iE; a5
2B A
495; i T
L IR N
330 500: 1S
See also on FS2
48 !
CL
Y HH | 7
Sg 5 1T 3T OS
1T
DD 2T
2T
16/17

48V TALK O—— 48

32
GRD o————I

* 6T-bT breaks before bT-4T.

"#" indicates EMB contact
("make before break").

Terminal numbers indicated are on
terminal strip A and are per Fig. 56
of SD-31592-02.

Based on BTL circuit schematic drawing
SD-31592-02, Issue 38, 1982-04-15.

Step by step system
SD-31592-02 prepay coin trunk
Circuit schematic (transcription)
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H J K L

M N P

-48
-48
To coin
control
interrupter
(note 2)
Coin
control
timing

FS2

Control logic

IN PROCESS

open for 2.5 sec (3 sec cycle); its ground
period immediately precedes that for lead
PKU.

DD Operates on Issue 1 8
L NN D _I Y second step
| | | |
LA 4 el 3! 2], 1000 atler 48 i From PKUO T'1 T R2 DeIaYed Draft A
N # Interrupter 5T1aT 18128 37N
E 5 ; (note 3) . uss1 charge
D I TS| T
830 =~ R ) T 800[P 750|s control
| 48 T
T " 287\1B 1000 - 1T 3T 38/ N 4B -
NN L A P Operates on -48 T_hls presumes
N E HH [A] 2T first step Figure B, option H
| A . ;
5T so s -48 oo From and an A-lead interrupter.
|| o interrupter T1
(note 4) T |_|
S
RT |_| ST 'NTZ% AT /N 3T -48 On relay T, full battery on
@) . BT To first Operates on |_| S winding will only operate
2T ) 1T 830 |_| atl ot selector second step contacts 3B-4B and 5T-6T
S BT 1T S To STO T I|, Full battery on P and S windings
o o See also on FS1 interrupter 18 5T 6T I in series will operate all
Operates on
A -48 Ope Sttep contacts.
18 2B Option comparable
in function to
official option ZZ
3B
T K1
HH 2B, 1B |_| G
S B |_| K I_I 300 1000 -48
| I8
2T/MT 18128 |_|1775 l K1
| 1T 1|
2 287\ 1B c
17N A H B r
2T 1,3 1,2 |
sz H P1I p aT ! 6T 2250L -48
880 -48 Off-normal o
= ground 3T K
(ONG) IFI
Y (note 1) K KI1 21T = 48
19 HH Y |_| S a1 Iat 38! 48 J 750|_|
| |
PO—57 Kot 3B | 1B I_I ar . -48 m
- L 1J
2B K1 700
ONG 2T A
HH -48
—— 48 Wp 300
B
B
21 |_| 1T Y HH S
|
10 1T 7 21 5B/ NeB 4Tl 5T -48
o Y Note 1: Identified in the SD as lead A for
W 48 reference or_l lead "jumps". Not to be
confused with several external leads A.
H A Note 2: P and "I" leads alternately grounded Step by Step system
f . h (1. le). .
700 or 0.5 sec each (1.0 sec cycle) SD-31592-02 prepay coin trunk
200 A Note 3: PKU lead grounded for 0.5 sec then Circuit schematic (tranSCFiption)
: open for 2.5 sec (3 sec cycle)
To alarm P Y document ©3-SD-31592-02
circuit ;
i Note 4. INT lead grounded for 0.5 sec then issue | date type drawn page |of
= 2 18 | 2024-05-19 DAK

laboratories dak
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Major features provided

¢ Coin relay test

¢ Fraudulent ground test

e Charge delay

e Coin relay validation at disposal time
e Stuck coin test and clearance attempt

Options assumed

(Based on options known or assumed in
effect on the specimen SD-31592-02 coin
trunk owned by Will Sherwood)

Fig. B
Fig. D
F

G

H

P

T

D
ZC
ZR
ZW
ZX
YA
YE

REF1

Reference information

Common features not provided

¢ Dial tone provided before dialing enabled
® | ocal coin overtime charge (LCOT)

e Auxiliary coin trunk

® Lines served by rotary line switches

¢ Lines served by long line facilities

Index of relays with basic functions

Note that many relays have multiple
functions, only one of which is mentioned
here.

L - Trunk seizure

A - Cut-through for conversation

B - Apply coin control voltage

C - Answer supervision received

| - Coin control current detect

J - Negates reversal from switch train
N - SR follower of L

NN - CLoses loop to 1st selector

RT- Coin relay detect

BT - Bogus coin relay ground detect

P - Supervision reverse

P1 - Supervision normal

P2 - Supervision for charge

R - Repeats dialed pulses into selector
S - Observes sleeve from 1st selector
H - SR follower of S, holds HH

HH - Proceed (enables many things)

T - Delayed charge pickup

T1 - Delayed charge

D - SO follower of R (discerns pulse train)
DD - Grounds LF sleeve; released during

dialing
K - Controls K1
K1 - Shorts P

Y - Starts coin control process

IN PROCESS

Issue 18
Draft A

Step by step system
SD-31592-02 prepay coin trunk
Circuit schematic (transcription)

document
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A B C D E F G H J K L M N P
SC1 SC2
Seizure %11 Dialing IN PROCESS
Incoming Incoming Symbols Issue 18
loop closed Digit "2" dialed loop opened Draft A
R X Relay operates
X L >X12
Loop to —+D — Relay releases
>< N >< DD . selector openad " / Relay energized but
! _ —+ DD does not operate
X NN ” X12>2 g INCOMINg ¢ 'nductor Relay was energized but
loop closed removed \ -
> not operated and is now
Loop to «— > S lead >< R from loop .
selector Coin test €a R to selector de-energized
4 (LF) g
closed : enabled T grounded Loop to , B |nput ON
I . ® D Note 3
_ l Coin _ selector closed 7 ote (lead grounded, loop
E)? >< P1 >(A (sel) deposited | closed, etc.)
tg ) ><B sel) N ionabl i Incoming H' Input OFF
calling se % o "questionable” (lead ungrounded, loop
station* SIO (Note 1) 4 BT ground at the station. [I] loop opened opened, etc.
* Ends after Tgrounded > ® COutput ON
first digit is P BT not operated N
diated Loop to \D Note 2 O Output OFF
' XS (locks) selector opened
| » External event
>< H >< HH >< R - RT ; Incoming loop > Contrary external event
« > closed € Internal event
XK1 SR SR XD XR <& Contrary internal event
+N NN R
Holds HH _I_ ] > X13>2 To another SC (2)
L X11>2 ¢ -00pP 1O A D Note 2 >X13 From another SC (1)
selector closed “!
: Step by step system
Note 1: RT is energized but is slightly Note 2: Relay is energized >|< D SD-31592-02 prepay coin trunk
slower to operate than BT and does but does not operate. Circuit schematic (transcription)
not operate until there is time for BT _ _ DD document " ~o o) 31592-02
tO Operate |f |t doeS (Wthh NOte 3 Relay was energlzed >< is§lu§ d5te024_05_19 type dBv:g:K page of]e

suppresses the action of RT to

operate S).

but not operated and is here

de-energized.

Inductor back
in loop

¢

laboratories dak

scientific and technical undertakings

Alamogordo, New Mexico




C D E F G H M N P
SC3 IN PROCESS
Seizure; bogus coin ground
Issue 18
Incoming Draft A
loop closed
XL
X N )X DD
>< NN > X12>2
Loop to «— >
selector § Coin test S lead
closed enabled T (LF) grounded

Dial — » P1 XA (sel)

tone

to
calling
station*

* Ends after
first digit is
dialed.

XB (sel)

Tgrounded

S lead(sel) jmm

RT does
not operate

X BT

Trunk
"hangS"

Bogus coin ground applied

"Questionable"
ground at the station

Step by step system
SD-31592-02 prepay coin trunk
Circuit schematic (transcription)

dooument CS-SD-31592-02

issue type drawn page |of

date
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A B C D E F G H K L M N P
SC4 IN PROCESS
Answer by called party (answer supervision received)
Called party Issue 18
answers Draft A

Loop current from
selector reverses

.
Ll

d
w

goes on hook

selector to normal

[|] Loop current from

e e e e — — — — — — — — — — — — — — — —

I

I

I

I

I

I

I

:

P ‘ XP1 I

1 J :

Loop from I
selector O K —+ I
unreversed I
K1 |

I

Charge delay

The circuit will not be set up to
charge for the call unless reverse
battery supervision is received from
the switch train continuously for

about 2.5 sec (at one limit of the

>< P —TP1 | P2 Charge delay
! interrupter
X J(locks) X C (locks) S . A
>‘< " lead
T (1st ste !
I l Loop from >< A i ( g 0.5 SXC'
Freezes P TR cut ! P
in its czurrent <K ><P1 f:ﬁ?;%rd 1 throS;h ) LII lead
state (operated) R to selector >< T (2nd step) |
X K1 TP LIfP2 releases !
—+ DD I before T1 I
< I operates 5 5 coc
Unfreezes P I R
| ) LA
__________P ___________ ) " lead
*[} Called party XT1

T

Charge (C relay
not overruled)

* Only if called

party goes

on hook

before calling station

goes on ho
Otherwise,

ok.
go to SC5 or SC6.

circuit operation) or about 5.5
seconds (at the other limit of circuit

- P2

operation).

T T1

If P2 does not
re-operate, T & T1
will not be operated.

No charge (even though

C is operated)

Step by step system
SD-31592-02 prepay coin trunk
Circuit schematic (transcription)

dooument CS-SD-31592-02
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CCTt removed
fromT &R

t If T1 is operated, this is CC +
(collect). If T1 is not operated, this is
CC- (return)

Step by step system
SD-31592-02 prepay coin trunk

B C D E F G H J K L M N P
Disconnect, coin disposal, release
Assumes calling party control of connector release, Issue 18
C relay operated®, calling party hangs up first Draft A
Calling party >X41
8 » hangs up :
>XKl\———— = 0.5 sec.
—+ A (connector) : ! | !
| 1
| >X42 —— &P
— B (connector) . !
| | XB
S lead(sel) ! CCt e e T
Ll ungrounded ! applied l : :
Coi | ! toT &R | SR | not operated !
1A -+ in?é?rﬁo?et:% ! (I does not ! Delay 1 allows B :
! | P | operate) | dueto T H operated to |
| |
! ! 5 P is of no | i SRofH | HH release H E
| 'I consequence ! L > ——e - |
Locks Y after this point ! D I !
i 0.5 sec. i S lead(LF) C T1 K,Y, 0.5sec
! ; . ungrounded . \
0.5 SecC. : | Li find : !
; « State of P shown | ;r ine finder | |
'_<_|i:| P here and later ! releases 0.5 sec. |
I only for reference. | . i !
XB | CC removed ) : |
! : O —— mP
_ ! | from T & R
CCt applied ! 0.5 sec ! T B Restores initial
toT&R : ! : seizure detection
| . .
| operated prevents N | ! ! : circuit (L, etc.)
B operated from ! 0.5 sec. : | * This interrupter runs continuously,
releasingH | : ILI__-I l and its phase with respect to the
0.5 Isec. P i release of relay S is random.
i
1
|
1
1
|

8 For this operation, CCt will always
be CC- (return). The A relay will not
have been operated.

Circuit schematic (transcription)

dooument CS-SD-31592-02

issue type drawn page |of

date
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A B C D E F G H M N P
SC6 IN PROCESS
Disconnect, coin return, release
Assumes calling party control of connector release, Issue 18
C relay not operated*, calling party hangs up first Draft A

Calling party
hangs up

+ R

w

Loop to selector
opened

+D —DD

X71>6

The rest of the scenario *With the C relay not operated,
plays out per SC6 except: the call is non-chargable.

e J, K, and K1 will not

have been operated With C not operated, T1 could

not be operated, so here we

be CC- (return) rather than

CC + (collect)

Step by step system
SD-31592-02 prepay coin trunk
Circuit schematic (transcription)

dooument CS-SD-31592-02

issue type drawn page |of

date
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A C D E G H J L M N P
Idle and initial seizure
Issue 18
v L BT Draft A
— 2
VN ||.
380 a5 800] |s 6oooUs I
S L—
4B 1B 5T 8
s NN -
?}_ N 1 K14T5¢ 3T 3BIZBJ
= . P
A i
14.5 4TI 6TJ
41’ 3T
51| . T DD__;Z C I_I Total 9.5 #5T
3T 4; 6T: c 8 200 27
T P2
T1 @ " Total 2.98
87518 CC 65 Q
| 3B | =
From line |_| wg | 55] {p To first
finder 5|_| +. 300 QE (2) o4y 1S selector
NY_CR Eq) | A N
YA | / | 6.5 Q
@ 1900 [\ ethr Total 3.12
B 0.1 pF
1T
387 N4B . 27
5;_ ] EB R Total 9.5 o # %R
B , 3B T |_| 4B, 68
A 14.5|_| I J
L BT RT + P
|_| NN FI Igl HH S
3000/~ |P | |
- 29|/|P B/ 4B 67.5UP |_| 48138 4Tl6T -48
s 1EM |
8 495§ T
L TR =
330 500; " S
48

Step by step system
SD-31592-02 prepay coin trunk
Circuit schematic (transcription)

document CS-SD-31592-02

issue type drawn page |of
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A E F G H L M N P
Selector seizure and coin relay test
Issue 18
BT Draft A
6000 ; s [
o NN - b
1 K1 4T 3T SBI 2B J
A _122 C I_I Total 9.5
|( e 2
2Io\F 28
;_')5 CC (CC+)
From line To first Coin relay test is
finder E(2) selector satisfied by RT operating
D A
O CR (CC-) E 1) I( - but not BT.
2|.O/;1F 0.1 pF
| \ " 27
B R Total 9.5 IEI
BT RT + -
|§| g HH S P1
67.5|/|P 3000|_|P 4B:3B 4T:6T -48

425 |
495

—

A

500

Step by step system
SD-31592-02 prepay coin trunk
Circuit schematic (transcription)
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A C D E H L M N P
Coin relay test satisfied—ready to dial/dialing
and connection complete but answer supervision never received Issue 18
. ﬁ BT Draft A
mg;)/.\ 800 S 6000 ] S Ill
] [ ] 15
4B ;g NN _5T
Z:I__ N K1 4T 3T 3BI2BJ
= = P
A = Transmission path from selector (Note 1) :leI -
a1 1. A DD-lB (o3 \ I_I Total 9.5
3T\ 4T] GTT | / DD 2 27
B | o)
T1 @
| . _iB 1B CC
_ |_| . 3B To first
From line 5|_| - selector
finder HH cp lD/ A
887N 7B @ BN 2TI1T
B 0.1 uF
A 14.5
L BT RT + I_I -
5 P1
|_| NN FI 3000 = P
R U __SB# | U Hsaluru
-48

Note 1: Initially allows dial tone from first selector to be
heard at calling line. Dial tone disappears after the first

digit is dialed and the connection advances into a
second selector. During dialing and afterwards, but

before answer supervision is received, the purple path
provides for the calling line to hear call progress tones.

If the called line answers but there is no answer

supervision ("free" call) this path provides transmission
between the parties.

Step by step system
SD-31592-02 prepay coin trunk
Circuit schematic (transcription)

document CS-SD-31592-02

issue type drawn page |of
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A C D E F G H K L M N P
Cut-through (occurs after answer supervision received)
Issue 18
T L BT Draft A
380 . sooUs soooUs
S 1B
4B .l NN 5T
?:II'—__ N ZB_ K1 4T 3T 3BI 2B J
= N P
+ —
A 14.5|E| | J
a1’ ™ 3T - 41! 6T
5T . Ter A o5 S DD__;Z C I_I Total 9.5 #5T
3T\ 4T| 6T |/ ° 200 27
' AN 28
B 2.0 4F C__m P2
T @ Total 2.98
ITYART) O CC (CC+) 6.5 Q
| s | ccC 25 o @ |-
From line |_| wg | 58] |7 To first
finder 5|_| +. " 300 QE (2) 5 S selector
8B 7B C@R 2('_? CR (CC-) E (1) I < ZT?IT o
B 2.0 4F 1900 0.1 JF Total 3.12
| / 1T
3B 4B | \ . 27
SB__ _EB B R Total 9.5 o # R
4B, , 3B 2T |_| 4B, 6B
A 14.5 L
L BT RT + ,I,—1| -
H NN EI 3000 2 P H|H S
29 P 3B 4B 67.5 P 4BISB 4TI6T _48
Ss 0 e Ul
8 495: 1 T
L R TN
-48

Step by step system
SD-31592-02 prepay coin trunk
Circuit schematic (transcription)
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A C D E F G H L M N P
Coin collect ("live" interval)
L BT Issue 18
T H H Draft A
fg\ 8 800 |s 6000[ |s
4B S 1B 5T 8
.5 NN -
?}_ N 1 K453 SBI 2|,
= B P
+ [a] —
A 14.5|_| [ J
atl 6T
. T °B 18 c I_I Total 9.5 #
£ M A DD S DD——2B — 7
3T\ 4T 6T, | / 68 >
| 1€ 8 200
B 2.0 4F C__m P2
Total 2.98
T213 B O CC (CC+) 65 Q
| 3 |- cc 25 o
From line I_I wg | 55| T To first
finder 5|_| +. 300 QE (2) o4y 1S selector
Y CcrR = Eq) | A N
87578 O CR (CC-) |/ | 6.5 Q
@ 1900 [\ ethr Total 3.12
B 2|.O/;1F 0.1 pF
1T
3B/ 4B | T . 27
SB__ _ EB B ZTR Total 9.5 IEI # %R
B , 3B 4B, 6B
A 14.5 I J
L BT RT + ,I,—1| -
ﬂ NN E| g HH s
3000~ [P | .
- 29UP 387 4B 67.5UP |_| 4Bl3B atleT -48
s Tes a5 |
8 495@ T
L TR N
330 500; 7S
48

Step by step system
SD-31592-02 prepay coin trunk
Circuit schematic (transcription)

dosument £S$-SD-31592-02
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A C D E F G H L M N P
Coin return ("live" interval)
) - Issue 18
T H H Draft A
fg\ a5 800[_|s 6000] [ Il'
4B S 1B 5T 8
.5 NN -
?I__ N | K 71475 3T SBI 28|
= B P
+ [a] —
A 14.5|_| L J
atl 6T
5T o o8 8 C I_I Total 9.5 #
£ M A DD S DD——2B — 7
3T\ /4T| 6T, |/ ° 200 27
I | \ 28
B 2.0 4F C__m P2
T @ Total 2.98
ITYART) O CC (CC+) 6.5 Q
CcC 25
| 3B | ™
From line I_I wg | 55| T To first
finder 5|_| +1.. 300 QE (2) o4y 1S selector
Ne_CR_ = Eq) | A N
=< O CR (CC-) |/ | 65 Q
@ 1900 [\ ethr Total 3.12
B 2|.O/;1F 0.1 pF
1T
387 M4B | T 27
il B 1T o5
5B _ EB ZTR Total 9.5 IEI #
B , 3B 48| 6B
A 14.5 I J
L BT RT + ,I,—1| -
ﬂ NN E| g HH S
3000|~ [P | . 48
- 29UP 387 4B 67.5UP |_| 4Bl3B atleT
s Tee i2s |
28 495@ T
L IR N
330 500; 'S
48

Step by step system
SD-31592-02 prepay coin trunk
Circuit schematic (transcription)
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A C D E F G H L M N P
Coin collect/return ("dead" interval)
L BT Issue 18
T ( H Draft A
VN ||.
380 . 800[ S 6000[ |s |
4B S Bl NN |sT 8
?}_ N i__ K114T5¢ 3T 3BI 28|
= - P
A 115|E| ) [ J
atl 6T
5T I o8 '8 C I_I Total 9.5 #
1 M A DD S DD P 7
3T\ 4T] 6T, |/ ° 200 27
I | \ 2B
B 0 . CT.e P2
T Total 2.98
287N18 CC 65 Q
| 3B | ™
From line |_| wg | 55] {p To first
finder 5|_| +. 300 QE (2) o4y 1S selector
HH cr E (1) |D/ A ~
87578 | 65 Q
@ 1900 [\ ethr Total 3.12
B 0.1 pF
1T
387 M8 . 27
5; ] EB R Total 9.5 o # %R
4B, , 3B T |_| 48| 6B
A 14.5 I J
L BT RT + ,I,—1| -
ﬂ NN E| g HH s
3000|~ [P | I 48
. 29UP 387 4B 67.5UP |_| 48138 atleT
s Tes a5 |
2 495@ T
LT IR N
330 500; 'S
48

Step by step system
SD-31592-02 prepay coin trunk
Circuit schematic (transcription)
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B C D E F G H J K L M N P

Issue record IN PROCESS

Issue 18
Issue Date Changes Draft A

18 2024-05-19 IN PROCESS. Reference grid changed to
current standard. Minor corrections made
on several SC figures. Minor graphic
changes.

17 2023-04-22 Add reference grid coordinates.

Step by step system
SD-31592-02 prepay coin trunk
Circuit schematic (transcription)
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