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- “TOUCH-TONE™ 118 ZH HoME | 102 M |
= 1458 g
— -Ccc 1/2 CKT T 0R 1454 2650 1454 T h—
3 MO. 1 CROSSHAR OFFICE ALY, 2634 :
i 1-1/3 +48 KT YA 128 2214
. . 7,8 1
| 8, ¢ 2214 K5-20810, 2214
A GRO CKT 10, 5 CROSSEAR GFFICE N, YA vc-inara, 1a : ; I
. [ B
C 8 GRD CKT HO. 1 ESS OFFICE F.y, - T1c
4 i
e 138 it 24 % I !
c GRD «T NO. 2 ESS GFFICE Fo8 7k ;
. . s ) L
) GRD KT . 102, T
: STEP 7 STEP 4(TH DIAL TOME FIRST o 138 |2£ OR zi| wone {110 m 2 . O
= ! i —
T ] Y 148U |20 OR zP| 2P 20 P
STEP BY STEP wITHOUT DIAL TONE FIiRST Ny i ;
* vasu 2R, 25,27) wope 1yop l2R.Z5.27
0. 35097 SiS v,8,R . u m
B WITH D1AL TOPE FIRST A vasy (ZE.20OR D wone oz 2 7
i D v il Al 110 D
NO. 35£97 S5 JiTHOUT e o3
DIAL TONE FiRST s?ééi’ teoy 2w oor 2x| 24 |1 b3 Iu
- BATTERY SYMBOL VOLTAGE RANGE : TRTIANE
- BA > TMBOL LA T - s ) . v8,2y .
. v P TE;T DIGIT HESSAGE REGISTER . %{,‘ 1680 | og'zz | ve |13 24 v,N8 |
-48 46-52Y LEADS ' !
—] 48 46-5 2y - x 168U YA NONE | 102 YA I
s CC 115-135Y ) FROVIDED LN EP . ]
i |lo-135y FEMF TESTS Ty PER CKT
-y 3a-37Y NOT PROVIDED 4,
Ic+ 4.0-4.1V HBOVE -V 95
o 00 pew ok
E HO. 1 CROSSBAR OFFICE a 77 PER CK _ £
| - 20
HO.S CROSSBAR OFFICE a |zl |1 opeEr cxr
- o 290 | per ot
HO.1 ESS OFFICE L !
- CAL |BRAT 10N 26 [
DIAGNOSTIC | HO.2 ES3 DFFICE 4 zj' 1 PER CXT
CIRCUIT -
WITHOUT DAL 20,
o TONE FIRST 4 1zs' {1 PER KT ir
STER WITH 20, ) f
: F B LU [so-32559-01] 4 |zr |1 vER CKT | H e
- STEP | one |COIH TRUNK 5 |
= T R i
: FIRS omers | a4 (20 11 ver cxr (
i :
— PROVIDED ZX o
MARGIHAL LOOP i i
RESISTANCE TEST NOT 2w I
/ PROVIDED [
= G G
-
103. NETLORK_VALUES | ‘ 13508
RESTSTANCE. CAPACI TANCE : ~
y NETHORK NO. N OlS N of /65[/ .
; \ 470 0.11 H
; 2 1000 0.50 -
P . _F COIN STATION TEST LINE CIRCUIT
) g? : . SD-1CR97-01~-DI
W BELL TELEPHOMNE LABORATORIES [“"" o
= INCORPORATAD 68 | covmamuan
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DRAWING
. ISSUE °
- - - T - I /
CIRCUIT NOTES: (CONT) CIRCUIT MOTES: (CONT) EQUIPMENT NOTES: | 20
- )
105. TYPE STGNAL LEAD 106. INTERRUPTER (6C) PANEL SYSTEM OR (HCR) HO. 1 CSBR SYSTEM 201, SHIELDED WIRE SHALL BE P4-TYPE. 22 GAUGE. 3INGLE ik .
OFFICE oT BT SOP R 120 1P 50 IPn SHALL HAVE MAKE ANG BREAK IMTERYALS AS FOLLOWS: COMOUCTOR.  THE SHIELD GANUND 41RE SHALL B CON- ‘?40 J] e
] Is AMEE IO i
A LT2 FROM HTV Fagi ac, oC AUD OR 120 1PH BR3 FROM 60 IPH BR3 FROM FIE) o T os Thon T o5 NECFED TO TERMINAL 13 OF (3965) COMNECTOR. H— A
GO MISC FUSE & | MISC FUSE & | SUP- MISC FUSE & MISC IHTERRUPTER CKT | MISC INTERRUPTER CKT SEC SEC SEC SEC SeC 202. WHEN ZX OPTION 15 FURHISHED DIODE (CRIOb) CAN UE r
ALARM CKT ALARM CKT ALARM CKT 50-31606(TYPICAL) SD-31606 (TYPICAL) " MOUNTED BETWEEN TERMINALS 4 AND 11 ON THE COMNECTOR N
P £ OF (CA12). {
- LT2 FROM HT1 FRGH AC, DC AUD OR 120 IPM BR3 FROM 60 IPM BR> FROM - ONE CYCLE P 203. RESISTOR (R8b6) SHALL BE HOUMTED UN THE TERMIDAL I
. 350 MISC FUSE & | MISC FUSE & | sup- MISC IMTERRUPTER CKT | MISC INTERRUPTER CKT - SIRIP OF (Ch21) 5,27 OPTION OR (€822) ZU OPTION H
ALARM CKT ALARM CKT $D-31606 (TYPICAL) SD-31606 (TYPICAL) BETWEEN TERMINALS 1 AND 5. THE RES!STANCE VALUE |
FAY BE CHANGED™ HF OTHER THAN THE STANDARD PEQUIRE- I
MENT FOR LOOP RESISTANCE 1S DESIRED. SELECT (RHb) i
LT2 FROM HT1 FROM AC, DC AUD OR 120 IPH BR3 FROM 60 IPM BRI FROM SO LOOP RESISTANCE Rty = (50)+ (R86)+(STE) -
MISC FUSE & [ MISC FUSE & | SUP- MISC {NTERRUPTER CKT | MISC INTERRUPTER CKT i
SXS | 3554 ALARM CKT ALARN CKT SD-31568 (TYPICAL) SO-318b8 (TYPICAL) 107, INTERRUPTER (HC) PAMEL SYSTEM OR (BCR) NO. 1 CSBR SYSTEM 204, WHEN (CPS A124b8) IS SUSSTITUTED FOR (CPS 4965); OR i
B . SHALL HAVE MAKE AND BREAK .INTERVALS AS FOLLOWS: WHEN OPTION X 1S SPECIFIED Wi THOUT 0P 110N 24, Tt B
FOLLOWING JUMPERS MUST BE COMMECTED [0 TERMINALS GF ;
LT2 FROM HT1 FROM AC, DC AUD OR 120 IPM BR3 FROM 60 IPM BR3 FROM 0.260 0.011 n.218 | 0.01 0.260 THE COMNECTOR FOR (CPS u]2abb). {
MISC FUSE & | Misc FUSE & | SUP- SEC SEC SEC SER SEC A, COMNECT JUMPER BETWEEN TERMINALS 5 AND 2. J
3604 ALARM CKT ALARM CKT 8 . |
F B, CONNECT JUMPER BETWEEN TERMINALS 4 AND- %4, - I
I e C. CONMEGT JUMPER BETWEEN (ERMIGALS 21 anD 24, e
‘ﬁrv—»—_—m ONE CYCLE ———m——— |
205. A 208A TERMINAL MOUATED ON THE (UK) RELAY UPPER |
35897 © MOUNTING SCREW CAN BE USED 10 CONNEGT RESISTOR i
) _ (ICGD) IN THE CIRCUIT, i
108.  PROVIDE H OPTION (RATED SPECIAL) WHEN COLLECT DATTERY 1S L
RS e s nETUR i P r - N |
LT2 FROM HTT FROM Ac, DC AUD OR 120 1P0 BR3 FROM 60 [PM BR3 FROM u‘S;;;m“ AU REFURK BATIERY 1S POSITIVE.  OTHERWISE PROVIDE e
C PANEL MISC FUSE & | MISC FUSE & | SUP- MISC FUSE & SD-21666-01 OR SD-21666-01 08 . { |
ALARM CKT RLARM CKT ALARM CXT S0-21667-01 MISC CKT | SD-21667-01 MISC CKT L4
DESIG (120 IPM BR3) | DESIG (60 IPh BR3) ) [
] SEE NOTE_107 SEE NOTE 106 109. N0 (BT} FUSE {5 REQUIRED, SINCE HT-1 IS SUPERIMPOSED ON I
L12 HT? AC, DC AUD 07 120 IPH BR} 60 IPH BRI GROUND. ;
Sup- S0-25062 50-25052 I
— NO.1 XBAR i FR?HE CKT: )| «ER?%I%TBMS I[[ -
DESIG (120 IPM BRI 16 (6OIM 110, OPTION ZE 4AS ADDED OM ISSUE 136 AND CHAMGED TO ZN OM i
- SEE MOTE 107 SEE NOTE 106 - ISSUE 138 WHEM OPTICH ZX WAS ADDED, AND THEN TO 2V ON ]
AC, DC AUD OR 120 TPM BRI FROM 60 1PM BR3 FROM {SSUE 148U WHEN OPTION 20 WAS ADDED. i
NO.S XBAR LT2 - SUP- INTERRUPT FRAME INTERRUPT FRAME |
’ ' PUG RING D $0-25814 (TYPITAL) S0~25814 (TVPICAL) i 111, QPTION ZX AND 27 WERE ADDED ON ISSUE 148U FOR LOOP
D TONE DIST CKT DESIG (0F ) DESIG (LB) ! RESISTANCE MARGINAL TEST. D
‘ 112, ON 1SSUE 168U CP5 21246 WAS CHANGED FROM OPTION ZK ,
‘ 70 ZY AND WAS NFR DISC, |
COMMON i ;
Vi3, ON ISSUE 168U CPS A965 WAS CHANGED FROM OPTION ZJ TO Y8, )
AMD MFR DISG, -
TIP & RING TIP & RING SBP~ FROM RINGING | 120 TPM FRON TONE 60 IPH FROM TOHE
LEADS SUPPLY [LEADS SUPPLY | CKI SP-81605-01 CKT SD-81652-01 CKT SD-81652-01
. LTt FROM TOME |HT1 FROM TOME | NESIG AC-DC OR DESIG 1200 & 1208 DESIG bOA & 608
: CKT SD-81652- | CKT SD-81652- | SUP-AND RING 6
. 01 DESIG  ~ {0l pESIG
£ T & ROTTY | 1(mT2) R(MT2) £
L (SEE HOTE BELOW) . :
TIP & RING TIe & RING SUP- FROM 110, 2 11 120 TPW FROI 10, 2 60 1P FROM MO. 2
LEADS SUPPLY | LEADS SUPPLY | ESS RIMGING & TONE [ ESS RINGIHNG & TONE €SS RINGIIG & TOUE
o2 ESS LT FRCM NO.2 JUTT FRO MO.2 | €KT SP-81870-01 CKT $D-81870-01 CKT 5n-81870-01
: ESS RINGHIG | ESS RINGING DESIG AC-DC OR DESIG 1208 & 1208 DESIG 60A & 602 |
] & TOME CKT & TOME CKT SUP- AMD RIHG © J T
$N-81870-01 SD-81870-01 I
DESIG T(TT) | DESIG T(MT2) {
AD R(TT) AD R{MT2) |
{3EE HOTE BELGY) [
F FOR STEP BY STEP OFFICES EQUIPPED WITH TOUCH-TONE USE TT3 FOR ' F
DIAL-TONE WITH Q OPTIOH. FOR ALL J14ER GFF(CES EQUIPPEG 11T -
TOUCH-TONE USE TT FOR DFAL-TOME wl™r.  OPTION. T
IN ESS OFFICES WHERE HT TONE O THE 8T LEADS 15 NOT LOUD {
ENOUGH, CONNECT THE BT LEADS TO MT2 TOME TERMiNALS, ; ,
1 —i
G ’ G
] ] —
1
iy 1SSUE .
68U
H H
: B PR S
I COIN STATION TEST LINE CIRCUIT
: i,
it . .(2) | s0-1c297-01-D2
i ) NS
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301. UNLESS OTHERWISE SPECIFIED: 303. (CONT) 304. (£ONT) 304 (CONT) T
. RESISTANCE VALUES ARE {N OHMS. - :
CAPACITANCE VALUES® ARE |f 41CROFARADS, c. STATES OF THE ATTEMPT COUNTER b. FOUR-2 INPUT GATES (41F) d. 2 GATES OUTPUT CURRENT OF 25MA (4iG)
VALUES PRECEDED 8Y THE SYMBOL +(PLUS) No. OF | (coL) oR R
A OR ~(MINUS) ARE IN VOLTS. ATTEHPTS | (RET) (arct) (a102) (ATC3) : 1 A,
) 11 W V(g )
302. AC FOWER REQUIREMENTS FOR IC POMER SUPPLY AND CLOCK @ - R R LR 10 W oo
AC VOLTAGE 115 £10 VOLTS 50-60 Hz, CURRENT LOAD - X 0 R A 12 N e
N 0.1 Anp. i ~ 0 0 R I
i ! i
— 303 X 0 0 0 e [A—— 12 ERERT .
a. STATES OF DIAL PULSE COUNTER PI-PS 2 - R 0 0 AN
DIGIT - X R R 0 O L8
L B
) (0 L) [y | (pa) | (ps) | sl 5 . 3 . 5 7
X R R R R R Vee GRO
8 - b R R R R INDEX OF SYMBOLS: r B
£ 9 9 R R R ! X INDICATES ORIVING RELAY OPERATED i i
R 0 0 R R 17 19,10,
R R ) R R 3 - INDICATES DRIVING RELAY RELEASED
0 R 0 R R 0 INDICATES COUNTING RELAY OPERATED
X g 1] 1] a R 3 - . -
. £ . . o 0 . R INDICATES COUNTING RELAY RELEASED INOUT/OUTRUT INFORMATION -
: 9 .
¥ R R 0 0 R 4 ) s PUDR . .
= . 300.  INTEGRATED CIRCUIT ENT SYMBOLOGY OF IC COUNTER CIRCUIT THE 416 CONTAINS THO-TWO INPUT NOR GATES, WHICH ARE CAPABLE
0 R R 0 R juree Fouowé; ELEMENT SYMBOLOGY f OF SUPPLYING 25MA AT THE OUTPUT, LEVELS ARE THE SAHE AS THOSE
X 0 0 R 0 R 5 FON THE 41F. AN INPUT IS PROVIDED TO ALLOW COMNECTION OF ONE
- R 0 R q R 1MPUT/OUTPUT_INFORMAT | 0N OR MORE EXPANDABLE OUTPUTS FROM A 1J GATE. I WIS CIRCUIT
, _ !
€ X R f R 9 0 5 TR TIPE D LIRS (D THE A1 CONTAINS FOUR THO INPUT MOR GATES. IF BOTH IHPUTS I,quL?f',chnggg if‘°g}f’73§ ?EFERENCED 70 THE VOLTAGE oif P1nS €
- 0 R R q 0 ARE AT OR LESS THAN 0,25 VOLTS THE OUTPUT WILL BE BETWEEN AR R ° '
) 0 0 R 0 0 7 1,22 AND 3.0 VOLTS OTHERMISE THE OUTPUT WILL BE LESS THAN
- R 0 0 R 0 0.25 VOLTS. THO OF THE GATES REQUIRE EXTEANAL STRAPR ™
- X [ R 0 0 0 8 . ; OF THE LOAD RESISTOR THUS ALLOWING THESE GATES T0'S€
an - ) R R R 5 —Zods g EXPAMDED, (N THIS CIRCUIT THE COGIC LEVELS SHOULD BE . —
X o o 7 7 5 5 o ) , REFERENCED TO THE VOLTAGE OH PIN 9 OF THE IC.
R o0 [ o R o L
B R R 0 R 0 0 bodc g8 |
D . %)
b. STATES OF THE BEEP COUNTER az Ry L ’
awtry |5t eseny | qaca) | cace) | caem | (aee | (acr) 155 N T
’ . , i
X R R R R R R =i 0 g i g !
— . . S
- 7 0 R R R R R Qg gl 19 s B
% 0 0 R R R R '
- i 0 0 0 R R R -
X 0 8] 0 0 it R
& - 3 R 0 0 0 R R LNPUT/0UTAUT_INFORMAT [ ON i
X R R g 9 q R THE 410 CONTAINS 2 TYPE D FLIP-FLOP3, DESIGNED TO ACT 45 A E
- 4 R R R 0 R i THO-STAGE SHIFT REGISTER WHEM THE FLIP-FLOPS ARE CASCADED.
X R o % 0 9 R A HIGH ON THE D LEAD AMD 4 PULSE ON THE TOGBLE LEAD HILL
= R 2 R 7 5 Y : SET THE FLIR-FLOP WHILE A LOM ON THE D LEAD AND A PULSE O ¢ tun ToceLE FLIP-
% A 2 7 Z 5 0 { THE TOGGLE LEAD WILL RESET THE FLIP-FLdp. SET AND CLEAR THO TOGALE FLIP-FLOPS (41.)
o . 5 = : . : = 7 LEADS ARE ALSO PROYIDED HOMEVER THEY REQUIRE A HIGH ON THE -
TOGGLE LEAD FOR PROPER GPERATION. THE DEVICE WILL TOGGLE 5 7
X J 0 R R 0 R . WHEN THERE 15 A HIGH TO L0 TRANS) (10N ON THE TOGGLE LEAD s
- 1 0 [ 0 R 0 R DEPENDENT ON THE, STATE OF iHE Q, 0 AND D LEADS. THE LOGIC i
X 5 5 o 5 3 R LEVELS ARE AS FOLLOWS: ——] T A
- 3 R o 0 5 5 R LOW < 0.25 VOLTS HIGH > 1.22 VOLTS. 1M THIS CIACNT THE o I .
F X 3 P 3 5 5 2 LOSIC LEVELS SHOULD BE REFEREHCED TO THE VOLTAGE ON PINS ¢4k E
TS 5 R T 5 5 5 2 08 14 OF THE IC.
X R 0 R 0 0 [ 12 10 i
- R 0 R R 0 0 q
X R R R R 0 0 15 ) +V, GRD NC
. 2 B cc
- 2 0 R R R 0 0 ar l o
X 0 0 R R 0 0 nofe gl i9 12,14 13,8,
- 1 0 0o | 0 | ® R 0 ! ! 16
X ) 0 0 0 R 0 .
- 3 R 0 G ) R 0
i T INFORMAT
G n R R 5 5 R 5 NPUT/OUTPUT INFORMAT | ON G
Z a R R R 5 R ) THE 414 1S A TOGGLE FLIP-FLOP WHICH TOGGLES WHEN THERE IS A
X R o R 0 R 0 HIGH TO LOW TRANSITION ON THE T (TOGGLE) LEAD; SET AND
- R 0 7 R R G CLEAR INPUTS ARE ALSO PROVIDED HOWEVER, -THEY ARE ONLY
2 7 7 7 5 OPERABLE.WHEN THE TOGOLE LEAD IS HIGH. THE LOGIC LEVELS
— L R ARE AS FOLLOWS: LOW < 0.25 YOLTS HIGH > 1.22 VOLTS. IN B )
STATES CORRESPONDING TO NUMBERS BELOW-YHLL CAUSE (BRR)-RELAY - » TS CHREUHT-THE-EOGI C- LEVELS -SHOULD™BE REFERENCED TO.THE ; —
TO OPERATE WHEN BATTERY 1S PLACED ON LEAD INDYCATED. : YOLTAGE ON PINS 2 OR 14 OF THE IC.
- BATTERY ON BPR_OPERATES ON ‘
e b i /28
H (8P2 : 1,2 - H
i (8P3) 1,2,3
] (8Pa) 1,2,3,4 ,
1 ‘, ; COIN STATION TEST LINE CIRCUIT
gg ) ' SD~16297-01-D3
L . . S FereTes
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— B : SORAWING
B 56; / - 4 izsuE
‘ - A
1 LINE SEIZURE AND CoIM PRESENT TEST :
= WITH P3 RELEASED 3 i
2 HER CP3 WITH P3 0PER Té-' 1 s -
3 SHORT ACADSS OPERATED )
# R FROM
NO.F CROSIAAR
4 TEST LINE SE/250 Loy s FRIM &
- N ; s o IC5,RTH, P23
5 K. WA HEpPr 4 SRON 5
8 Ko Le7r SKSHF Xavis +CPT h 3
. T SUPY ! IF OPERATED _l. 7 y _L SC2,209
| PLACE REVERSE BATFERY MR 7 7
| N TA 4 RA | -
o ENAZL ) 3
INFE et BT 3 2ARNER | - !
9 AMD SUPPLY | ! 800ms 50 g 9
PoWER L | }
10 K THR2 Sk raipr ‘ 19
i o w%g‘ff ; c}g@:‘%fé&;“ w 15 SWITEH
i ”“q{\éﬂ 7 7 ’ HOOK OPERATES AUXI i
i2 H 5N HE LA £ 4+ LA 2
SN K SHE /]{ ALY/ b s Tcgfé;c?ﬁ;ﬁ;lrf COIN DETECTED 3 H
13 ,@mcg \;?%;;&??5535»%7“754‘?)’ —,—T | isABLE X6 - < SHF TMRI 13
G 4 4 RS 305,625 7 {
14 ! :«s—wﬂfi‘?in Ler kcea KAUXI 1
i3 Mf’ i 60 sEC XRTT SHE 13
IF SWITCH HOOR
15 K T ! -+ TMRI AUX3 RELEAIED 18
CONNECT C6 " i
17 KET RELAY 70 L00P P ; L osur 'y
)
18] o \ DIs¢ _ i HoN 18
L $05,625 ’ 1 el
v i o 2.5 SEC -+ CFT 9
‘ 3 526,705 ! e .
i Sc2, 209 !
21 ! - SHF conmscr currenT i 50ms 21
‘ 0 SEC i SOUACSE 70 AING ! ,.L
o | ! . . X TMR2 AUX/ =
i 190 ms IF COIN GROUND : .
3’3 ) FUNTA : REMOVED F 2
! 800 ms
24 7o ﬂ [ L6 | 24
SC4, 04,7025 |
23 RECEASED MR3 RéiEnszn ' KTMRI 2
2 ] teer %
P ———
. _ T
i sz | T e, .
et [ DS 3, /
23 o Answir SC5508 i L TMRE A3 Foriows: 3
gl s |
s ! LTMRI pa -383 405 305 29
] D3 =307, 77,754
20 | D0 ~ ¢35, FEME, 803 30
3 i AUXH 2
22 C6A a2
23 a3
24 ‘ u
&3 . 35
28 T : E ,;»L N 38
- : o e 138 |3
&3¢ Ny a8
/ . s
38 L. COIN- STATION-TEST kM#ESIREIET - ~ L 20
) splceor-o-gy ¥
40 N 40
S . ; | BELL TELEPHOME LASORATORIES g T .
srmane A ) - c — D g F G H J » P G R . 5 T 8} Yy W X Z AA AB AC AD AE
: T o | 5 L AT v y:‘[LT,VWW Tgf% n-'éugc ,\_.,‘,5]*0 Téétdrs: |n ro ‘ T T e N S e S T A TR M T AR e g, T T TUTTRL = e o
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S B o E F. G " . | Lo AR B ?ﬂ e A S ¥ Y hd - ! £ o M" - — - CRAVING
o ' ’ " ' / ° SWE
- A e
: 7 e - R A 7
L PARTOF SC2 ‘ . ) ul |
D prag rEiss waﬁ’??w : i . - f . B
- . ! e
SC1, 00 IACS, AT ) 1’[ 2
4 . ga 92; Jeg - . - Ty Fi 78
T e 3 ., i 3 2,738 L,845393 i - 3
o ] | N 58, 8x3 DIALE zead ' g‘f : ;o H 1 ‘
OPERATER 25T ‘ i o/ i f
d & 1 == ;j 3 R
~' : i i £ i
i 1 Lpy / b i 3
SUPPLY i 1 i Lig gECSIVER |}
: IHTERAGPED i : . « 2 1 57 st &
@Mgg; I | i . by i / DT OGS " 8
e i iF BECEIVER 4 ; i ] . i -
N 5 N on ; Lp = ] 4 SF ‘
£ i oo ) 74,2808 Fe ; /i’ j{ oisasie 1,
c 2525, 2830 TIMER -
: } 8 wALED g + SR i 2637, 2510 / : pige Mz % g
Pt : ] A R 1 At . 7 70 ! o
% 5 DISC =y e / SEE,AUX, T :
by é 7o . g : . 3; 312
: SC8, A, 707 3 j
- H § 11
44 3£¢C H
: 3 12
g 13
5 - i B I
]
17
: e
;
&
& i e
‘ + 3/ =
! F 22
[
23 4 7@
: e . ELE, AUXK, 7T
24 4 i -
: . S ;, N
g , s P K : ! 3
= KL : 3 } *
L g v sh e . i o mEC ~
i e e RECESYER H & P : 27
27 3 ;?f Ex % i e el j 9 gwﬁ oo ; ]
- LR f T T T T T g P 2 . i » pemm,
B[ % P4 I + 3R i ibﬁ? ‘ =
. I ' )
IF 2D OF “ 3 - I 4 25
.29 % LSRG }%3,@!&; 1 AP ,éx'@ SE 4 =
-1 i =
= j» RA e K Te S
" g BC8, AGX, PDT ¢ - L6, AU, 257
L oE g L sTR2 3 ’ )
3 | S 4 T
Vm : Loy ; #
k. b g : i 23
LI L33 AL ! § 45 pECEVER
o \ 0 7 IF GECEIVER
v g 8 Lo g “ oM BBON - ] o - B
S . - ] SR *
- : 1 Fisases | SUEABLE
. b ED OF R R+ op TR >
k- PULSING XKmse Eiﬁ'é;%g L DISC ———= }
- . . 3 "L 7 /\ Q \:x,
X 1rRA T é 70 | joB8L 5
L "~ . FE4, AUKFOTV § SE6, AU FDT i
A - i 8
=] 1 2804 S¥R2VY 273 L, 34 2483 . - .
P LT gt vl T P Spee 7 e
Lo s : coin STATIOH JEST LIBE CIRCUIT . » 39
=5 Y . , / A SD16297-01-E2
o . | — @
| 4 BELL TELEFRONE LABGRAICRIES §f e
9 Y B - - ; SLCORPGRATID G5 | weemens
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A B s C D E F G H J K L M N P Q R S T u v W X Y y4 AA AB AC AD AE .
1 PART OF S5C 2
- 2
7
7T DIALING (X) 0RTION
3 FROM ® 3
SC/, ON, IACS, ILIE :
4 SC3,0M,324 F 4
5. oN -
OPERATED 5
5] | 5
7 | ' 7
INTERRUPTED
8 DIAL TONE i . 8
9 XL I 9
10} (SR ! 10
1 TT® o/6iT I 1
DIALED |
12 | 12
13 | 13
14 : 14
15 KSTK LG( ), HGC ) | 15
16 RAUX 2 P ) RELAYS | 16
17 XSTP | 17
8 XOIN : : 18
19 777 X surron | | 19
RELEASED |
20 i ‘
2i = i 21
22 80 SEC 22
!
23 +STR = LG ), HG( ) #
24 50 MSEC LEGAL DIGIT ; 24
25 L AUXZ ~+ON ; 25
26 +STP P peLA : 26
OEERZ%’:‘ETAY QDE%?V&T 5&\/577?
o H L aweea piir | ' alisd, 50
28 OPERATED 50 MSEC AL ' 28
| ;
29 | + SR 29
30 70 SC/ 30
| AT, 155 50
31 50 m | SEC 31
32 ; RESET [IME RELEASE 32
33 + DIV 33
!
b1w fef?uprfo
34 DIAL TONE - *
B L]
35 - ag
36 1SSUE 3?,
37 /68U 137
s 38 ) a8
§ ag. . COIN STATION. TEST LANE- CAHEULT-- i 29
: d . SD—1C297-01~E24
40 : 40
,é ] BELL TELEPHOME LABORATORIES 65 | v
INCORPORATE TSR 1 4 RAL
[T B C D E F G H J K ] v W Z AA ‘AB AC . AD AE
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A B C D E F G H J K L 1] N P ¢] R S T u v w X Y Z AA AB AC AD AE

3 ) : . T A B R . o . DR;A‘MNG
' ' T B o ' ' o ' | ISSUE
SC 3 34
) § COLLECT OR RETURN TESY
‘ 2 RELEASE OF
CRT WITH FROM
3 03 0R DA SCI,CPT, 1526 e _ FROM
. GROUNDED : TMRI, 3035 $CS, 4727
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TNPUT/QUTPUT IHFIRMATION:
THES INFORMATION IS INCLUDED IN THE CIRCUIT DESCRIPTION,

CIRCUIT ZESTRIPTICH:

TTHIS CIRCUIT IN CONJUNCTION WITH A START CONTACT, AN EXTERNAL
RESISTOR AND AN OUTPUT RELAY PROVIDES A VARIABLE TIME INTERVAL
BETWEEN INPUT AND OUTPUT. THERE ARE TWO BASI% MODES OF OPEAATION
WHICH CAN BE CALLED THE MAKE CONTACT START AND THE BREAX CONTACT
START. S

V. MAKE CONTACT START

THE CIRCUIT PACK EXTERNAL COMNECTIGNS ARE AS FOLLOWS: '!
TERMINAL 1 CONNECTS THRZUGH THE TIMING RESISTANCE(R)TO GROUND
TERMINAL 2 CONNECTS TO THE MAXE PORTION OF THE START CONTACT
WITH ITS FIX0 PORTION CONNECTED TO -48V; TEAMINAL 2 ALSO
CCNNECTS TO ONE TERMINMAL OF THE OUTFUT RELM HITH ITS QTHER
TERMINAL CONNECTED TO TERMINAL b; TERMINALS ) AND 7 LONNECT
TO -48v RATIERY; TERMINAL 4 |§ VACANT; TERMINAL 5 iS5 GAOUNDED,

WITH THE START CONTACT MORMAL, TRANSISTORS (Q3),52, ANC 193) 4RE

.

o FORWARD BIASED AND IN THEIR"ON"STATE. EYEN THGUGH {Q3) 1S ON, THE

OUTPUT RELAT CANNOT OPERATE SECAUSE IT§ DPERATE PATH CONTAINS THE
NORMAL START CONTACT,

WHEN THE START CONTACT CLOSES, THE TERMINAL 2 390€ OF CAPACITOR(CH)
WHICH WAS AT GROUND POTENTIAL CHANGES T0 ~48Y CAUSING THE POTEMTIAL
AT THE TERMINAL 1 SI0E OF(C1)TO CHANGE FROM APPADXIMATELY ~4b6¥ TO

— -94V. THIS REVERSE BIASES (Q1) WHICH CAUSES{Q2)AND {03)TO TUAN OFF,

THE OPERATE PATH OF THE OUTPUT RELAY |5 NOW ESTABLISHED BUT SINCE
(Q3)1s OFF THE RELAY DOES NOT OPERATE,

CAPACITOR (C1)STARTS DISCHARGING TOWARDS GROUND THROWGH THE EXTERNAL
CHARGING RESISTGR. WHEN TERMINAL 1 REACHES APPROXIMATELY -4bV; .
TRANSISTORS (q1) AND (Q2)ANO DIODE(CR2)ARE FORVARD BIASED SUFFICIENTLY
TO CONDUCT.  THIS CAUSES{(Q3)TO TURN ON, OPERATING THE QUTPUT RELAY

WHEN THE START CONTACT 1S OPENED THE TERMINAL 2 S)DE F(C1)STARTS
e TO CHARGE FROM -43V TO GROUMD AND THE OUTPUT RELAY RELEASES BECAUSE
1TS OPERATE PATH |3 DPENED BY THE OPEN START CONTACT. THE CHARGING
PATH IS THROUGH (1), (R3) AND THE FORWARD BIASED JUNCTIONS OF (1),
(CR2) AND{QA  THE CIRCUIT 15 NOW COMPLETELY AECYCLED AND READY FOR
ANOTHER START SIGNAL. THE TIME INVERVAL BETHEEN THE START SIGNAL
AND THE TIME WHEN THE OUTPUT RELAY STARYS 19 OPERATE 15 ¢ = 0.715RC 25%
WHEN 21% COMPONENTS ARE USED AS A AHD C. THE HAXIMUM VALUE 0F(R)IS
4.33 HEG,  COPACITANCE CAN BE ADDED FOR ADDITIONAL TIME BY CON-
NECTING CAPACITORS BETWEEN TERMINALS 1 AND 2. :

2. BREAK CONTACT START
THE CIACULT PACK EXTERNAL CONNECTIONS ARE AS FOLLOWS: TERMINAL 1

R2

I
’ I /1K
C/
/09
2 .
6500
/1
£l

$0C

CIRCUIT CESCRIPTION: (Cout)

TIMING RESISTANCE(R)TO GROUND; TERMINAL 2 COMNECTS TO TERMINAL 3;
TERMINAL 3 CONNECTS TO A -24V VOLTAGE DIVIDER; TEAMINAL 4 IS
VACANT; TERMINAL 5 15 GROUNDZS; TERMIMAL & CONNECTS TO ONE
TERMINAL OF THE QUTPUT RELAY WITH THE OTHER TERMINAL CONNECTED
TO -43V. TERMINAL 7 CONMECTS TO -4V BATVERY.

WITH THE 3TART CONTACT NORMAY, (Q1) 1S REVERSE BIASED KEEPING
(Q2)8N: {QI)OFF.  THE OUTPUT RELAY IS THEREFORE, NORMAL,

WHEN THE START COMTACT 1S OPENED, THE TERMINAL 1 SIDE OF {CVIWHICH
HAS AT -48V STARTS TO DISCHARGE TOWARDS GROUND THROUGH THE EXTERNAL
TIMING RESISTOR{R)AND THE EQUIVALENT SOURCE RESISTANCE OF THE -24y
YOLTAGE DIVIDERS: (1)(CR2),(Q2) AND (Q3}START TO CONOUCT WHEM THE
TERMINAL 1 SIDE OF (CY)REACHES APPROXIMATELY -22V. AS CURRENT
FLOWS INTO THE EQUIVALENT SOURCE RESISTANCE OF THE DIVIOER AT
TERMINAL 3, THAT POINT BECAAE MORE POSITIVE THAN -284v. THIS CHANGE
15 REFLECTED THROUGHACI) TURNING {Q1) OM. QUICKLY BY MEAMS OF POSITIVE
FEEDBACK. THE OUTPUT RELAY OPERATES WHEN{Q3)SATURATES.

WHEN THE START CONTACT CLOSES, (C1) DISCHARGES THAODUGH THE EQUIVALENT
RESISTAMCE OF THE VOLTAGE Dl%loew. BACK BIASES{G1)WHICH TURNS CFF
102} (Q3) AND RELEASES THE QUTPUT RELAY. AFTER THE TERMINAL 2 SIDE OF
(CIRETURNS TG ~24V, THE CIRCUIT §S COMPLETELY RECYCLED AND READY
FOR ANOTHER STARY SIGNAL.

THE TIME INTERVAL BETWEEN THE START SIGNAL AND THE TIME WHEN THE
OUTPUT RELAY STARTS 10 OPERATE IS t =0,77SRC 25% WHEN 21% COMPONENTS
ORE USED AS R.AND C. THE MAXIMUM SIZE R USED IS DEFENDENT ON THE
RESISTANCE VALUE OF THE VOLTAGE CiVIDER, BUT IN GENERAL 1S ABOUT
1.98 MEG |F THE VOLTAGE DIVIDER USES RESISTORS OF LESS THAN 400 OHMS
RESISTANCE., CAPACITANCE CAN BE ADOED TO INCREASE THE TIME INTERVAL
AS IN THE MAKE CONTACT START.
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