
OPERATING INSTRUCTIONS AND PARTS CATALOG 
Part Numbers are marked on illustrations 

FOR QUICKEST SERVICE STATE CORRECT PART NUMBER WHEN ORDERING PARTS 

MISCELLANEOUS PARTS 
Part No. 
G-243 
M-281-14 

E-122-19 

A-1739-6 
A-1739-7 

A-1709-11 

A-1709-12 
A-1709-13 

A-1709-14 

M-696-15 

M-412-2 

M-281-12 

E-300-63 

E-269 

M-168-15 

AS-187-12 

A-1540 
A-100-7 

SP-200-24 
SP-237 
R-108-3 
A-429-14 
P-1900-18 
E-130-8 
CA-350-1 
M-163-4 

M-106 
M-310-2 

M-497 

M-497-1 

Bal:k Cabinet Assembly: 

Back glass 
Lock & keys (2) Keyed alike 
Transformer 

Bal:k Cabinet Insert Assembly: 

Arm-Short-for plastic numbered strip 

Arm-Long-for plastic numbered strip 

Plastic numbered strip # 1 is on left-facing 
Lite Box 

Plastic numbered strip #2 

Plastic numbered strip #3 

Plastic numbered strip #4 
Plastic numbered strip # 5 

Wire wiper for Slip ring and wiper assembly 

Bal:k Door Assembly: 

Lock and Keys (2) Keyed alike 

Search relay bank complete 

Selenium Rectifier 

Front Cabinet Assembly: 

Ball 1%" 
Ball shooter assembly 

Ball shooter housing 
Ball shooter rod 
Ball shooter spring (long) 
Ball shooter spring (short) 

Ball shooter tip 
Ball trough only to ball lifter assembly 
Cash box 
Counter-48 Volt 

Legs 
Leg Adjuster 
Leg bolt 
Leg Anti-Split bolt 

Wire (long) for A-429-14 ball trough 

Wire (short) for A-429-14 ball trough 

Home 01 Bal/Y9ames ana Bal/yriaes 

FORM GAY TIME·1000 

Part No. 
A-1729-4 

C-2342-102 
E-101-45 
AS-1316 
AS-27'7-26 

AS-277-27 
CA-567-21 

AS-1461 
AS-1461-1 

A-254-34 

M-281-6 

E-108-32 

P-2768-5 
P-2768-6 
M-280-15 

M-280-16 

A-1272-11 

A-1272-12 

W-618 

AS-1305-6 

CA-740-2 
A-1704-4 
P-2210-8 
P-2210-9 

P-2210-34 
P-2210-33 

A-1707-1 

AS-1315 

C-326-9 
R-1l5-4 

M-170 
R-243 
R-243-2 

SW-101-26 

Front Door Assembly: 

Button-Metal 
Coil for Coin kicker assembly 

Coil for Coin lock out 
Coin kicker assembly 
Coin switch assembly complete 5¢ 

Coin switch assembly complete 10¢ 
Front door only 

Front door complete 5¢ 

Front door complete 10¢ 
Hinge and bracket 

Lock and keys 

Micro switch-Coin switch assembly 
5 or 10¢ play 

Ring-Red-for A-1729-4 button 

Ring-Yellow-for A-1729-4 button 

Slug rejector 5¢ 

Slug rejector 10¢ 

Front Moulding Assembly: 

Button and pin-Right 

Button and pin-Left 

Contact plate for Selector assembly 

Front moulding complete 
Front moulding only 

Knob and shaft-Selector assembly 
Plate-Coin Entry-5¢ 

Plate-Coin Entry-10¢ 
Plate-Selector assembly 

Plate-Left and right button 

Wiper assembly-Selector assembly 

Panel Assembly Top: 

Ball gate and switch assembly 
Light shield post 
Rebound rubber 

Rebound spring-Double post 

Rubber ring for Yellow post 

Rubber ring for Red post 
Switch for AS-1315 
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TIMER UNIT STEP-UP AND RESET C IRCUIT TIMER UNIT viewed from COIL side 

SHUTTER 
SNUTTEr' nOTOl' 

TILT 
PE. 

noTO' elln SW 1 
eRM 5.., .... "8 ... 58 

� 
C.tJ. eRn SW�R 

e,//. elln 
Sw"'IR t= 

11· 

3�'IO 

D£'RS 
RF!I1SW,r·", 

SEI.IOCK 
TRIP JOE, 

BIILL 
lIrrER 

CIIM SW, 

TO 51/tJTTtl! 
NOTOP CPM 

SKI *4R 

r17-+cl----I1 On Diag. 

A-IO 

Closes at 39th 
step and tilts game 

On Diag. F -13 

Complete unit 
AS-1i10-14 

RESISTANCE OHMS 
SPOOL SIZE 
WIRE GAUGE 

Ratchet 

A-463-98 

� __ 
---.

26 H 8 

t RESISTANCE OHMS 
SPOOL SIZE 
WIRE GAUGE 

FUNCTION OF TIMER UNIT 

The Timer Unit resets to zero position at the start of a new game by shutter motor cam switch No. 6B. (Dia
gram G-9). 

Control Unit cam switch No. 5A resets this unit every time a play occurs on extra balls. 

This unit steps up one position when the 1st ball comes up thru a circuit on wiper (A) and the ball lifter 
cam switch. (Diagram E-10). 

When the 1st ball is shot the 2nd ball is raised and the timer unit is stepped to its 2nd position; at this 

position wiper (B) completes circuit to the shutter motor which will close the shutter board. (Diagram H-10). 

At the 2nd position wiper (C) diagram E-13 keeps the circuit to the ball lifter motor alive even though the 

8th ball trough switch is now open. This circuit remains closed for 38 steps. 
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Wiper (A) diagram H-lO keeps the timer step-up coil circuit alive for 4 steps or until the 4th ball is raised. 

The three other circuits which are made at the 4th step of the unit are as follows: 

Wipers (D) and (E) makes magic pocket button alive. 

Wipers (F) and (G) completes circuit to selector lock trip. 

Wipers (H) and (I) completes circuit to "Turn Knobs Now" and "Press Buttons Now" lites. 



w o w 

TIMER UNIT viewed from BUTTON or WIPER side 

39 step unit. Wipers shown in zero or reset position 

Completes circuit to ball lift motor at 1st step 
of uni t to 39th step when 8th ball trough 
switch opens Diag.- E-13 -------
Completes circuit to Left 8 Right Magic 
Pocket move button at 4th step of this 
unit Diag. - G- 2�

6
"--____ ___ _ -1 

Completes circUit to " Turn Knobs" 8 "Press 
Button Now" fites at 4th step of this unit 

Diag. -J _- 4_---1 

Completes circUit for 4 steps to this unit for 
ball count. Diag.-H-IO I 
Completes circuit to shutter motor cam switch 
�4B and then to shutter motor. Shutter will 
close at 2nd step of this unit . Diag.- H-IO 
Feeds the above two circuits. Diog . - H-IO 

To normally closed switch on Selector Lock 
trip coil. These two wires are shorted by 
wipers [£J 8 [§J at 4th step of this 
unit. Diog.-B-.=9 ___ ______ --l 

'--------------------\( 83-1 

91-1 IGround to 
frame unit 

Note:- Diag. -E - 13 etc. 
refers to location 
on schematic diagram 

o 

o 

Disc (wired) 
W-617 
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o 

o 

Wiper Assembly 
AS-I046-96a 



SCORE UNIT STEP-UP AND RESET AND RED AND YELLOW 3-IN-LiNE SCORES 4-IN-LiNE C IRCUIT 

! 21-3 

eO-3 

�b ! I " .. 

MAGIC ' LINE FEATURE 
DISC 

E.B. � 
E.B.T-RI-P �� ______ --L-,-,7

I
--L _______ --, f RE. 2 

ALT.) 
C.U. CAM.) 9A 

! .. 
c.u 

CAM 
6A � 
EXTRA � 
STEP 
PULSE � 

sw. 

SCORE 
EXTRA 
STEP 

., 
, 
� 

(0 �::::ER MOTOR CAM 
6D 

I 
I c.u. \ CAM 

78 

OPEN AT TOP 
SCORE UNIT 

18 

3�IN-LINE 
RED 

SCORES �4-IN-LiNE 
13-10 

3-IN-LiNE 
YELLOW �� 4��"-���E 

ALT. C.U. 
CAM 90 

SCORE 
DISC 

SCORE UNIT viewed from COIL side 

On Diag. G-35 
Energize s Score 
Extra Step Relay 

Complete unit 
AS -1022-16 

Step-up arm 
A-344-21 
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OnDiag� 
Opens at lost step 
of unit. Br eaks cir
cuit to step-up coil. 

On Diag. E-15 
Closes at last step of 
unit. Part of replay 
scoring circuit. 

Ohms Res. 
Spool size 

'-----t-Wire gouge 

FUNCTION OF 

SCORE UNIT 

The score unit resets to 

zero position at the start 

of a new game when 

shutter motor cam switch 

*6D operates (diagram 

C-38). Near the end of the 

spin of the control unit, 

cam switch fl-7B closes and 

steps unit to 1st position 

(diagram D-20). When 

another play is made the 

unit will step again to its 

2nd position. In other 

words the first two steps 

are guaranteed, and oper

ate on successive spins 

of the control unit. 

Additional single steps 

occur thru wires 65-3; 

93-3; 63-6; 90-3; 91-3; 61-8. 

Multiple steps occur on 

this unit when the score 

extra step assembly stops 

on one of its irregular 

shaped ledges at the same 

time that a single step oc

curs. (See mixer spotting 

unit). 

The score unit at the time 

it makes a single step en

ergizes the score extra step 

relay and a switch on it 

completes the circuit for 

multiple steps. 
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SCORE UNIT viewed from BUTTON or WIPER side 

10 step unit. Wipers shown in zero or reset position 

Replay values to replay counter (Diag. E-14) 

Completes circuit to replay cam switches 
Nos. 13,12, I I  and 10 for stepping replay counter 

(Diog. 8-15) 

Score steps (Diog. 0-21) 

20-7 

2 1-7 

81-8 

90-8 

91-8 

93-8 

71 

65-3 

93-3 

63-6 

90-3 

91-3 

61-8 

.....-- Direction or rotation of wlPers� 45-8 

65-8 .---/ 
----..., 

40-2 ..-/ 
--..... 

57-8 

.---/ 
------

14-4 .---/ 
----..., 
52-5 

40 � 
1 3-5 

31-2 

----
30-1  

-----
2 7 -3 � 

------
25-2 

-----
23-1 

21-2 

20-1 

15-1 

Game proportioning thru mixer *2 (Diag. I -32) 

To score lites (Diog. K-II) 

,r- 30 Ground to frame 
of unit 



w c CI') MAGIC-LINES FEATURE STEP-UP AND RESET CIRCUIT 

FROM TILT 
RELAY SWITCH 

MIXER #1 

U) 
':i o > 
o "' 

C.U. 
CAM 

"'68 

[45-2)�' 

E.8. 
I 83 I , 

�:r 

TO� l SHUTTER 
MOTOR 

CAM 
"'60 

.... 
� 
'" 
It: 

81-6 
START 

RE. 

Q. 
J 
Q. '" .... '"U) Z 

...J " 
o .... 

MIXER "'"2 

3-IN-LiNE 3-IN-LiNE F� YELLOW REO [61 
SCORES SCORES <Xl 

4-IN-LiNE 4-IN-LiNE 

. � � �. ------------� 

MAGIC 
POCKETS 

TRIP 
RE . 

MIXER;f'4 I 

� 

MAGIC-LINES FEATURE UNIT viewed from COIL side 

Complete unit 
AS-8 27-14 

Step-up arm 

A-344-9 

o 
Ratchet 

A-463-89 

On Diog. 

A-28 

Opens at 7th step. 
To break 'circuit to 
step -up COIl. Diag. 8-28 

Ohms Res. 

L..---+_ Spool size 

'-----f__ Wire gouge 

FUNCTION OF MAGIC-LINES FEATURE UNIT 

The magic line feature unit resets at the start of a new game when 
shutter motor cam switch 6D closes. 

Single steps occur thru wires 10,4 and 74,6 completed by the wiper 
that connects to wire #23,2. (Diagram C,29) 

Runs to the 2nd, 3rd and 4th lines are completed by the wiper 
connected to wire #21. (Diagram C.30) 
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MAGIC-LINES FEATURE UNIT viewed from BUTTON or WIPER side 

7 step unit. Wipers shown in zero or reset position 

(From mixer #3) Proportioning wire at 5th step of this unit, for scores, extra bolls and 3-L yellow or 3-L red scores 4-L.(Diag. G-20) 

(From mixer #3) Proportioning wire ot 6th step of this unit, for scores, extra balls and 3-L'yellow or 3-Lred scores 4-L.(Diag. G-21) 

(From mixer *3)Feed for proportioning circuits.(Diag. G-2 0 )  [80-� 
"Magic Lines" single steps thru Alt. C.U. cam 9B.(Diag. 0-28)

[ 10-4 
(From spotting disc.)"Magic Lines" single steps. (Diag. 0-28) 74-6 
(From spotting disc,) Run to 1st 2 "Magic Lines:' (Diag. 0-29) 40-7 
(From spotting disc.) Run to 1st 3 "Magic Lines:' (Diag. 0-29) 41-7 

To "Magic Lines" arrow lites. (Dio g .  J-8) 

To 1st 2 "Magic Lines" lite. (Diog. J-9) 

� 
To 1st 3 "Magic Lines" lite. ( Diag. J-9) � 
To all 4 " Mogic Lines " lite. (Diog. J-IO) � 
(From spotting disc,) Circuit for "Corners" feature. (Diag. C-33) 61-4 

Wiper cable 

......-
Direction or rotation of WiPers� 

o 

o 

Completes circuit to 4th row knob disc. (Diag. E -26) 

Completes circuit to 3rd row knob disc. (Diag. E -26) 
I 

Completes circuit to 1st and 2nd row knob discs. (Diag. E-25) 

To turn knobs now lite.(Diag. L-4) 

,40 

o 



w o 00 EXTRA BALL STEP-UP AND RESET CIRCUIT 

EXTRA 0t0'/ 
3/ . / / /�., //}6 / 

75-6 
.� 

.7 

9 
/ • '0 

E.B. TRIP, '" 

/ .. 

C.U. CAM 
No. 88 

EXTRA BALL 
STEP-UP COIL 

E.8. 

TRIP RE. No.1 

TO 
30 (YELLOW) 

"
L

1 :I�U 

�rf)1 

3 IN LINE 
RED 

MIxER �4 

SHUTTER 
MOTOR 
CAM SW. 
No. 60 

EXTRA 
BALL 
RESET 
COIL 

EXTRA BALL UNIT viewed from COIL side 

o 
On Diog. 

A-19 
25-H-7 

RESISTANCE 
SPOOL SIZE 
WIRE GAUGE 

OnDiag. 
A-39 

2S-R-15 

Complete Unit 
AS-1I48-IO 

RESISTANCE 
SPOOL SIZE 
WIRE GAUGE 

'- , ,Ratchet 
A-463-107 

FUNCTION OF EXTRA BALL UNIT 

The Extra Ball Unit resets to zero position at the start of a 
new game when Shutter Motor Cam Switch No. 6D operates. 

The first spin that occurs on Extra Ball play will allow 
cam No. 5B to step the unit to its first position. (Wipers F 
and E). 

Single step circuits are made thru G and wire No. 78-1 
(see next page). 

The circuit to the 1s.t Extra Ball is made thru wiper C 
and wire No. 43-5 (see next page). The same wiper carries 
the circuit for stepping to the 2nd extra ball, and 3rd extra 
ball. 

For a complete circuit to the top of the unit) wiper D com
pletes a circuit thru wire No. 53-5. 
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EXTRA BALL UNIT viewed from BUTTON or WIPER side 

10 step unit. Wipers shown in zero or reset position 

From Spotting Disc, run to 1st Extra b all (DIAG. D-19) 

F r o m  S p o t ting Disc. r un to 2nd Extra ball (DIAG. D-19) 
it 

From Mixer 4, run to top (DIAG. D -18) 

To fee d wiper for wipers[Q] a [Q] (DIAG. C-19) 

For step from zero to 1st positio n  wipe riIl(OIAG.C-20) 

To cam*58 for zero to 1st position step and "3rdl 
Lite, wiper [] a [ill (DIAG. C - 20) 

To Cam" 7A for single steps circuit 
thru wipers [§]a[E] (DIAG. C-20) 

Extra ball count circuit to ball 
trough Sw's"'3:#2S-#1 
wiper [8J (DIAG. H-13) 

r-- 21-3 
-L Ground to frame 

-=- of unit 

i 

, 

Wiper Assembly 
AS-1046- 8 9 a  

T o  Extra ball lit es (DI A G. L-16) 

25 

Direction Of Rotation Of Wipers 

Feed wipers 
A a 8 for 

lite circuits 
(DIAG. J-16) 

Disc.  (wired ) 
W-605 



� SHIFT UNIT (lst ROW) viewed from COIL side 
All 4 Shift Units are exactly alike from coil side 
All Coils and Switches shown approximate position on Diagram 8-24 

Complete Unit AS -1422-3 
1st and 3rd rows AS-1411 - 3  
2nd and 4th rows A S  -1411 - 4  

Completes circuit to 
·Center" coil 

Completes circuit to 
"Up" and "Down" coils 
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SHIFT UNIT (1st ROW) viewed from BUTTON or WIPER side 

Lites ltl3 lite 76-2 © 0 0 © 
Lites #2 life 13-6 © © 
Lites #10 lite 20-2 © © 
Lites :t:I=9 lite 91 © @ 
lites #1 r lite 93-1 © 8 (0 © 

Fed by #9 pone I switch 48-1 © © 
Fed by *"10 ponel switch © © 
Fed by #' 2 panel switch © Wiper 

©©©©© © coble Up 
Fed by #.13 ponel switch © --- © Down 
Fed by :Itt r ponel switch 3a� © -------.... © g g 0 0 Note: All wires shown 

approximate position on diagram 0 
( K-22J 0 

@©© © ©©© @© © 

SHIFT UNIT (3rd ROW) viewed from BUTTON or WIPER side 

Lites 1Ft lite 

Lites "·,6 li!e� © 
Lites #14 lite 80-.?: © 

© 
Lites :#5 lite 10-1 © @ 

Fed by *15 ponel switch 45-1 © 
Fed by *14 pone I switch 75-1 © 
Fed by if. 16 ponel switch 56-1 © IWiPer 

coble 

Fed by *' I panel switch 61-1 © 
Fed by "**"5 panel switch 65;!. © 

Note: All wires shown g opproximate position on diagram 
( K-28J 0 

o 

o 

©©©© © Up 
--

Down -------.... 
g 

o 

o 

©©©©©©©@@© 

9 

o 

SHIFT UNIT (2nd ROW) viewed from BUTTON or WIPER  side 

© 0 0 © 15-6 Lites :;:19 lite 

© © 90 Liles #"18 tite 

© @ 81-5 Lites *22 lite 

© @ Lites *7 lite 

8 0 © Lites *4 lite 

© Fed by *"4 ponel switch 

© @ Fed by *19 panel switch 

© ©© � ©© 
Wiper © Fed by #18 p onel switch 
coble 

© --- @ Fed by #"22 ponel switch 
Down 

© -------.... © Fed by #"7 panel switch g g 0 0 Note: All wires shown 

0 approximate position on diagram 

( K-251 

0 
©©©© ©©@© 

SHIFT UNIT (4th ROW) viewed from BUTTON or WIPER side 

© 0 0 
© 
© 
© 
© e \,,� r\ I I 1'"1 i"'; © 
© 
© ©©©© © Up 0 
© ---

Down 

© -------.... 
g g 0 0 

0 
©©©©©©©©©© 

8 

0 

Lites '4l20 lite 

Lites :#12 lite 

Lites *21 lite 

Lites *"23 lite 

Lites .24 lite 

Fed by *24 panel switch 

Fed by *20 panel switch 

Fed by *12 panel switch 

Fed by *21 panel switch 

Fed by '# 23 panel switch 

Note: All wires shown 
approximate position on Diog. 

(K-29J 



REPLAY COUNTER viewed from COIL side 
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RESET COIL 
CO-28-E-J5 

LOCATION ON DIAC,RAM 
A-38 

RATCHET & SHAFT 
A-716-27 

. COMPLETE UNIT 
AS-797 - 29 

STEP�UP ARM 
A-2.79 

SWIT('H ® 
LOCATION ON DIAGRAM 

0-16 
OPEN AT 96 STEPS 

STEP-UP COIL 
E- 184-76 

LOCATION ON DIAGRAM 
A-14 

PLUNGER 
S-496-8S 



REPLAY COUNTER viewed from WIPER side 

5 1NLINE 

41NLINE 

3 1N LINE 

40-6 
GREEN 
20-7 
BLUE 

21-7 FEED 
BLUE - RED 
18-7 50 
RED-BlK. 
38-6 24 

PRINTED CIRCUIT ,-::::::::==��CONTACT PLATE 

til' 
W-619 

YEl-BlK. I� .... � 
27-5 201.:0 
BLUE-OR 

WIPER ASSEMBLY 

(NOT SHOWN) 

A-1400-2.3 

CAM SWITCHES THAT PULSE REPLAY COUNTER STEP-UP COIL 
sw.13A sw.13A sw.12A sw.12A SW. II 9N.IOA SW. II 

100 120 150 160 180 

LARGE NUMBERS ARE REPLAY SCORES SHOWN ON BACK GLASS. 

NUMBERS IN SHADED CIRCLES INDICATE WHICH P ORTION OF 
REPLAY CIRCU I T  STRIP 

IS EFFECTIVE FOR A P ARTICULAR REPLAY SCORE. 

EXAMPLE- ON A 3-IN-LINE SCORE OF -� 36 REPLAYS 

THE CIRCUIT IS EFFECTIVE THRU THE REPLAY CIRCUIT 

NOTE: 96 AND 192 VALUE REPLAY SCORES ARE 
EFFECTIVE TH RU THE OPEN AT 96 SWITCH. 

STRIP 
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#1 #2 #3 
10 - ,-- r- -

IB -
2A r-- - 2B 4A - - - -

- I-- f-- =:::l2c 3Afl IA - f- IC 4D - -

� � � 
n , l. I j 

j � J j' e E e 

#4 #5 
r- =- -
r-- 4C 5A 

-
- - -

r- c---
4B � -l- e-- -

- - -

� � 
J1 ! ! 

j i e e 

5C 

5B 

RELAY COIL -ARMATURE 

� C-2342-88 Z-44-29 

eY C�342-59 Z-44 -29 

t!j) C�342-59 Z-44- 12 

e;> C-2342-88 Z-44- 29 

� C-2342-59 Z-44- 29 

Corner Scores 3 in line scores 4 in line scores 5 in line scores 
Thru-, 

Switch 
no 

3A< 
2A < 
40< 
10< 
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Thru, Thru, Thru, 
Wire no's a color Switch Wire no's a color 

no 
Switch Wire no's Scolor 

no 
Switch Wire no'sS color no 

18-4 
50-3 

50 -3 

56 -3 

56-3 

75-7 

75-7 
23 -4 

red - blnck 3 A< 18 - 4 

while 50-3 

white 2 B< 50-3 

white - brown 51 - 3 

whlt,.- brown I B< 51- 3 

orange -while 54 - 3 

oro "g, -white 3A< 18 - 4 

blue-yellOW 5 0-3 

28< 50-3 

51 - 3 

4B < 51 - 3 
54- 3 

3A< 18 - 4 

50-3 

4A< 50 -3 

52-3 

5A< 52- 3 
54-3 

SEARCH DISC 
W-620( Wired) 

red-block 
white 

whi le 
whil e-red 

whil. -red 
white - green 

red- block 
white 

white 
white-red 

white-red 
while -llreen 

r,d - block 
while 

whi te 
whi Ie -blue 

white -blue 
while- g reen 

3A< 18 - 4 red - block A< 18 - 4 
50-3 while 3 50-3 

2C< 50-3 w h ile 2A< 50-3 
74-7 orange' green 56-3 

4 C < 
74-7 oro"g. -green 40< 56-3 

5 3 -3 white - yellow 75-7 

I A< 53-3 wh,te -yellow 5C< 75-7 

7,1 - 3 oro"ge-red 57- 3 

3A( 18 - 4 red -block IC< 57-3 
50- 3 white 61 - 3 

2C< 60-3 while 

74-7 orange -gree-n 

4C ( 74- 7 or onge-llreen 

53-3 white - yellow 

58( 53- 3 whi Ie - ye 11001 

71 - 3 or onge-red 

WIPERS @ FED BY WIRE 80 (ON DIAG. C-15) THRU FEED WIPER. COMPLETES CIRCUIT 

TO SEARCH INDEX COIL AND REPLAY COUNTER STEP-UP COIL, WHEN SCORING REPLAYS. 

WIPERS ® (ON DIAG. F-14) COMPLETES CIRCUIT TO SCORE 4 IN LINE SCORES - FOR 

3 IN LINE, WHEN "RED" OR "YELLOW" RELAYS ARE TRIPPED. 

red - block 
white 

while 

wh ile -brown 

while -brown 

orange -while 

Qro"g' -white 

white -orang. 

while -orange 
brown - red 



HORIZONTAL 

NTER CE CA RD 
VERTICAL 

DIAGONAL 

CORNERS--

REO 

WIPER 
POSITION 

I 
2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 
41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

ROW 7 
SEARCH 

RELAYlfl 

A 
B 

C 

0 

E 

A 

F 

K 

P 

8 

8 

A 

A 

SEARCH POSITIONS 

ROW 8 ROW 9 ROW 6 ROW 5 
SEARCH SEARCH SEARCH SEARCH 

RELAYlf2 RELAY '*3 RELAY *4 RELAY *5 

F K P 8 

G L Q 6 

H M R 25 

1 N S 17 

J 0 T 3 

B C 0 E 

G H 1 J 

L M N 0 

Q R S T 

6 25 17 3 

Q M I E 

G M S 3 

8 3 E 

CENTER CARD WINDOWS 

®®®®® 
®®CD@® 
@@@@@ 
®CD®®® 
®@@®@ 
list ROW I 2nd ROW 13rd ROW 14th ROW I 

w 1st ROW I 
N SH I FT 0 
0 UP Er:TEF oo;"m W 

A 10 9 I I  
B 2 10 9 
C 1.3 2 10 
D I I  13 2 
E 9 I I  13 

w 
I 

N 
0 
0 
W 

F 
G 
H 
I 
J 

2nd ROW 
SHIFT 

. . . 
UP ENTE DOWN 

19 4 7 
18 19 4 
22 18 19 
7 22 18 
4 7 22 

w 3rd ROW I 
N SH IFT 0 
0 

w 
I 

N 
0 
0 

W UP ENTE DOWN W 

K 14 15 5 P 
L 16 14 15 Q 
M I 16 14 R 
N 5 I 16 S 
0 15 5 I T 

4th ROW 
SHIFT 

. . . 
UP ENTE DOWN 

20 24 23 
12 20 24 
21 12 2C 
23 21 12 
24 23 21 
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CONTROL UNIT PICTORIAL VIEW 

CODE: 
N.C. _________ NORMALLY CLOSED 
N O. _________ NORMALLY OPEN 
M.B.B. ______ .MAKE BEFORE BREAK 
S.PD.T. ______ SINGLE POLE DOUBLE THROW 

I,,�:!�O��'�R � 
-
5C 

- r-
58 �8 
- �-
5A iA 

- 1-
7C 8C - -

78 88 - -
7A 8A 

NUMBERS CORRESPOND TO SWITCH CHART 

NOTE: SW. NO. 13 IS MOUNTED 
ON SIDE Or: CAM. 

j� 31 48 
r- r-
13A 14A 

SEARCH DISC 
(WIRED) 

W-620 

� 
����������--������� 

�� 
---, -

58 § 171 r-
� I'AI Fc 

-
ISA 17A 

NOTE: r-----
TIMER . SEE ADJUSTMENT REPLAY SEARCH 

CAMS INSTRUCTION 8ELOW. CAMS INDEX � 
INDEX INDEX �'184-41 E-184-74 �-184.4G -I 

NOTE: IT IS IMPORTANT TO ADJUST REPLAY CAMS INDEX SWITCH NOS. 16A & 168 SO THAT THEY MAKE ONLY 

WHEN THE REPLAY CAMS INDEX COIL IS ENERGIZED. WHEN THE REPLAY CAMS INDEX IS DE.ENERGIZED, THESE 

SWITCHES SHOULD 0 PEN AND REMAIN OPEN WHILE SWITCH IS RIDING ON OUTER EDGE OF CAM. 

CORRECT ADJUSTMENT: CONTROL UNIT CAM SWITCHES 13, 13A & 138 

NOTICE: IMPORTANT PART OF ILLUSTRATION IS TO SHOW THAT SWITCH 13 CLOSES FIRST AND 
OPENS LAST. IF AN ADJUSTMENT IS NECESSARY, SWITCH 13 CAN BE MOVED UP OR DOWN. 
LOOSEN SCREWS THAT HOLD SWITCH, THEN MOVE UP OR DOWN. 

B 

!!!:...! 
REPLAY CAMS SHOWN IN THEIR 
�AL INDEXED POSITION. 
��C��\��, ��. 13 ARE 

NOTE' 
ARROWS POINT TO L08€S 
THAT WILL ACTUATE SWITCHES. 
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!.!.!:...! 
REI'LAY CAMS SHOWN STARTING 
TO ROTATE. THEY ARE NOW OUT 
Of' THEIR IND£X I'OSITION. 
SWITCHES 13A, a 138 ARE STILL 
OP£N. SWITCH 13 IS!!Q! �. 

!!!.:...! 
SWITCHES 13A, a 138 ARE NOW 
CLOSED. 
SWITCH 13 IS rn.LJ.�. 

SWITCHES 13A,8t 138 ARE NOW 
OPEN AGAIN. 
SWITCH 13 IS STILL CLOSED. 

� 
ALL SWITCHES ARE NOW OPEN 
AGAIN, SAME AS IN FIG. I. 
THIS SEQUENCE IS REPEATED 
THRUOUT REPLAY SCORING 
CYCLE . 



COITROL UIIT SWITCH CHART FOR POSITION  OF SWITCHES SEE PICTORIAL VIEW 

LOCATION 
CAM SWITCH ON 

DIAGRAM 
WIRE No. WIRE COLORS FUNCTION OF SWITCHES 

1A N.O. F- 10 65-2 Brown-White Energizes timer step-up coil, when drag arm switch, 
36- 10 Yel low-Brown selec tor loc k  rel ay switch and cam switch # 14B are c losed. 

2A N.O. 1-5 90-5 Gray Energizes reflex pl ay magnet, and replay register reset. 
30 Yellow 

2B N.O. C-36 93-4 Gray-Yellow Energizes coin kicker magne t. 
30 Yellow 

2C N.C. G- 11 3 1-7 Yell ow-Red Drops out extra bal l  play rel ay. 
74-2 Orange-Green 

3A N. C. 1-6 83-3 Blac k-Yellow Drops out star t  relay and ac ts as safety switch during 
48-2 Green-Bl ack spin. 

3B S.P.D.T. C-6 9 3- 10 Gray-Yel low 
98- 10 Gray-Black Direc ts c ircuit to replay meter or total plays meter. 
9 1- 10 Gr ay-Red 

4A N.O. C-40 98- 1 Gray-Black Energizes score extra step index and control unit spotting 
3) Yellow index. 

5A N. O. F-9 65-2 Brown-White Energizes timer reset coil. 
71-9 Orange-Red 

5B N. O. B-18 38-4 Yellow-Black Energizes extra ball unit s tep-up coil. Steps unit from 
21- 1  Blue-Red minus one position to zero position. 

5C N.O. D-37 78-4 Orange-Black Energizes anti-cheat relay. 
30 Yellow 

6A N.C. C-20 43-8 Green-Yellow Score extra step safety switch. 
25-3 Blue-White 

6B N.C. H-3O 83 Blac k-Yellow Opens game advantage c ircuits during timing c yc le. 
45- 2 Green-White 

7A N.O. C-21 45-6 Green-Whi te Energizes 3-in-l ine yellow or 3-in-line red score s 4-in-
80-7 Bl ack l ine relays, thru alt. control unit cam switch #9C. 

7B N.O. C-20 18 Red-Black Sc ore unit steps. 
52-9 White-Blue 

7C N.O. C-35 93-4 Gray-Yellow (Safety switch) energizes c oin kicker magnet. 
:J) Yellow 

8A N.O. B-29 23-2 Blue-Yellow "Magic line s "  unit steps. 
50-8 White 

8B N. O. D-30 14-8 Red-Green Energizes "magic pockets"  rel ay, when c ircuit is complete 
6 3-3 Brown-Yellow thru all other fac tors. 

8C N.O. B- 19 25-4 Blue-White Extra b all  unit s teps. 
38-4 Yellow-Bl ac k  

9A Al t. C-20 71 Orange-Red Opens score extra step c ircuit every other time. 
43-8 Green-Yellow 

9B Alt. D-29 10-4 Red Opens "magic l ines "  s ingle step c ircuit every other time. 
14-8 Red-Green 

9C S. P.D.T. B-21 15-5 Red-White Completes c ircuit to "3-in-yellow "  scores 4-in-l ine, or 
53-6 Whi te-Yellow "3- in-l ine red" scores 4-in-line rel ays. 
93-5 Gray-Yellow 

CONTINUED 011 IIEXT PAGE 
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CONTROL UNIT SWITCH CHART - CONCLUDED 
LOCATION 

CAM SWITCH ON 

DIAGRAM 
WIRE No. WIRE COLORS FUNCTION OF SWITCHES 

lOA N. O. B- 16 54-8 White-Green Pulses replay counter, when score unit is at  8th step. 
93-8 Gray-Yellow 

lOB N.O. B-16 38-8 Yellow-Black Pulses "corners "  replay counter. 
53-10 White-Yellow 

llA N.O. B-15 54-8 Whi te-Green Pulses replay counter, when score unit is at 5th and 6th 
91-8 Gray-Red steps. 

12A N.O. B-15 54-8 Whi te-Green Pulses replay counter, when score unit is at 3rd, 4th and 
90-8 Gray 7th steps. 

13A N.O. B-14 54-8 White-Green Pulses replay counter, when score unit is at  1st and 2nd 
81-8 Black-Red steps. 

13B N.O. B- 13 48-4 Green-Black Pulses replay register step-up coil, and re flex replay 
80 Black magnet. 

13 N. O. H- 13 21-3 Blue-Red Replay lock-in swi tch. NOTE: See control unit pictorial 
(Backside) 27 Blue-Orange v iew. 

14A N.C. 1-15 56-7 White-Brown Prevent the start of another replay scor ing until cams 
93 Gray-Yellow are indexed. 

14B N.C. B-9 27-2 
90-9 

Blue-Orange Opens circuit 
Gray 

to timer step-up coil, during replay winner. 

TIMER CAMS A-8 93-2 Gray-Yellow Energized by switches on start and extra bal l  play relay. 
INDEX COIL 70 Orange Also thru shutter motor cam switch #5C. 

15A N.O. G-2 3:>-P Blue (Plastic) Operates control unit and mixer and spotting motors. 
6O-P Brown (Plasti� 

15B N.C. G-7 14-9 Red-Green Opens circuit to coin lockout magne t during spin. 
71-2 Orange-Red 

15C S.P.D.T C- 10 52-6 White-Blue 
13 Red-Yellow Lock in safety switch for extra bal l  play relay. 
74- 2 Orange-Green 

REPLAY CAMS A- 13 40-4 Green Energizes when winning score is made and releases replay 
INDEX COIL 70 Orange cams. 

16A N. O. E--13 27 . Blue-Orange In series with replay lock in circuit. NOTE: See control 
80 Black unit pic torial view for correct adj. 

, 
16B N.O. 1- 14 56-7 White-Brown In ser ies with replay winner c ircuit. NOTE: See control 

9 3  Gray-Yel low unit pic torial view for correc t adj. 

16C N.C. C- 12 15-2 Red-White Opens direct 50 vol t  circuit to search index coil, coil 
80 Black then held in thru resistor. 

SEARCH INDE) A- 12 15-2 Red-White Energizes when 3-in-l ine or more is scored. 
COIL 70 Orange 

17A N.O. B- 13 40-4 Green Energizes replay cams index if  a score is made. 
80 Black 

17B N. C. J-6 83-3 Black-Yellow Opens start circuit and a l so acts as safety switch. 
:J) Yel low . 
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MIXER AND SPOTTING UNIT ASSEMBLY PICTORIAL VIEW 

NUMBERS CORRESPOND TO SWITCH C HART 

o 
o 

o 0 
o 0 

o 0 
o 0 

2C 

SCORE EXTRA STEP 
INDEX COIL 
E-184-41 

SCORE EXTRA 
STEP RELAY 

28 B 
2A B 

I 
I 
I 
I 

o o 0 

= b 
� � 

SCORE EXTRA 
STEP CAM ( SEE FUNCTION) 

SCORE EXTRA 
OF S CORE UNIT 

STEP INDEX CAM 

CODE: 
N.C. __________ NORMALLY CLOSED 

N.O. _________ NORMALL Y OPE N 

M.B.B. _______ MAKE BE FORE BREAK 

S.P.D.L _____ SINGLE POLE D OUBLE THROW 

MIXER AID SPOTllla UIIT SWITCH CHART 
FOR POSITION  OF SWITCHES REFER TO PICTORIAL VIEW ABOVE 

LOCATION 
CAM SWITCH ON WIRE No. WIRE COLORS FUNCTION OF SWITCHES 

DIAGRAM 

lA N. O. E-5 53-9 Whi te-Yellow Pul se swi tch for opera ting replay regis ter reset, and 
75-2 Orange-White when replay relay is energized. 

l.B N. O. B-31 50-8 Whi te Pul se swi tch for mul tipl e steps o f  " magic lines • unit. 
21 Blue-Red 

2A N. O. K-4 71-5 Orange-Red Flashes " turn knobs now" l ite and ·press buttons now "  
60-5 Brown l i te. 

2B N. O. B-17 78 Orange-Black Steps extra ball unit for mul tiple steps. 
38-4 Yellow-Black 

2C N. O. D- 17 31-5 Yell ow-Red Steps corners replay counter to its zero posi tion. 
85-7 Black-White ( In series wi th corners unit homing switch. ) 

CONCLUDED ON NEXT PAGE 
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MIXER AID SPOTTlla UIIT SWITCH CHART - CONCLUDED 

LOCATION 
RELAY SWITCH ON 

DIAGRAM 
WIRE No. WIRE COLORS FUNCTION OF SWITCHES 

SCORE EXTRA A-35 43-6 Green-Yellow Energi zed by score unit step-up arm switch. 
STEP RELAY 70 Orange 
COIL 

3A N. O. F-34 43-6 Green-Yellow Completes loc k- in c ircuit to score ex tra step relay. 
81-1 Black-Red 

3B N.O. B-20 52-9 White-Blue Completes c ircuit to score unit  ror multiple steps. 
40-5 Green 

4A N.O. C-20 40-5 Green Pulse switch ror mul tiple steps or score unit. 
25-3 Blue-White 

SCORE EXTRA A-39 98-1 Gray-Black Energized during t iming c am  cycle by control unit cam 
STEP INDEX 70 Orange switch #4A. 
COIL 

5A N.O. G-34 75-5 Orange-White Completes lock- in c ircuit to score ex tra step relay. 
81-1 Black-Red 

SPOTTING CAM A-39 98-1 Gray-Black Energized dur ing timing c am  cycle b y  control unit  c am 
INDEX COIL 70 Orange switch #4A. 

6A N. O. J-7 30 Yellow Completes rlash circuit ror "magic pocke t "  reature l ites 
83-4 Black-Yellow and "magic l ine " reature l i tes, also ror spot #10 and #25 

and 3-L red and 3-L yellow, scores 4-L l i tes. 

6B N.O. J-13 30 Yellow Completes rlash circuit ror score l ites and corners lites 
13-4 Red-Yellow also ror ex tra b al l  l ites. 

7A S.P.D.T. G- 28 13-2 Red-Yellow 
21-3 Blue-Red Homes pocket pulse index c ams to correc t index position. 
90-4 Gray 

8A N.C. H-2 10-P Red (Plas t ic) Sarety switch ror "move ler t "  and "move right " solenoids. 
2O-P Blue (Plast ic) 

8B N.C. L-22 14-10 Red-Green Sarety switch ror #2 and #6 booster coils. 
00-4 Brown 

8C N. C. C-27 18-8 Red-Bl ac k  Loc k-in switch ror "ler t "  and "right " relays. 
21-3 Blue-Red 

TRIP RELAY BAI' PICTORIAL VIEW NUMBERS CORRESPOND TO SWITCH CHART 
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L4 

L3 

REO 3·L 

SCORES 

4-L 

L4 

L3 

YEL. 3-L 

SCORES 
4-L 

L4 

L3 R3 L3 

MAGIC 

POCKETS 

EXTRA 

BALL
'

1 

L4 

L3 L3 

�IO 

L3 

L2 

25 

CODE 

N.C. ______ NORMALLY CLOSED 

N.O. ______ NORMALLY OPEN 

M.8.8 _ _____ MAKE BEfORE BREAI( 

s.P.DT. ____ SINGLE POLE DOUBLE THROW 

L4 

L3 

SELECTOR 300 
LOCK CORNERS 

L4 

TILT 



TRIP RELAY BANK CHART FOR POSITION OF SWITCH ES REFER TO PICTORIAL VIEW 

LOCATION 
RELAY SWITCH ON WIRE No. WIRE COLORS FUNCTION OF SWITCHES 

DIAGRAM 

Red 3-L A- 21 15-5 Red-White Energized by control unit cam switch #7, when circuit is 
Scores 4-L 70 Orange complete thru all other ractors. 
Trip Coil 

L1 N. O. K-5 27-4 B lue-Orange Lites "red 3-in-l ine scores 4-in-l ine "  reature l ite. 
ro Yel low 

L2 N.C. C-21 14- 1 Red-Green Propor tioning switch. 
13- 10 Red-Yellow 

L3 N.O. F- 15 4 1-3 Green-Red Comple tes c ircuit to replay counter, ror red 3-in-l ine 
7 1- 3  Orange-Red scores 4- in-l ine scoring. 

L4 N. C. C-21 53 White-Yellow Propor tioning switch ror, scores, and extra ball  steps. 
8 1-2 Black-Red 

R1 N.C. G-32 74-5 Orange-Green Propor tioning switch ror "magic pocket s "  reature, and 
80-6 Black "magic l ines "  reature steps. 

Yellow 3-L A-21 93-5 Gray-Yellow Energized by control unit cam switch #7, when circu it is 
Scores 4-L 70 Orange complete thru all  other rac tors. 
Trip Coil 

L1 N.O . K-6 43-4 Green-Yellow Lites "yellow 3- in- line scores 4- in-l ine " reature l ite. 
30 Yel low 

L2 N. C. B-21 13- 10 Red-Yellow Propor tioning switch. 
53-6 White-Yel low 

L3 N. O. G- 15 71- 3  Orange-Red Completes c ircuit  to replay counter, ror "ye llow 3-in- l ine 
85-4 Black-White scores 4-in-l ine "  scor ing. 

L4 N. C. B-21 52-9 White-Blue Proportioning switch.ror scores, and extra ball steps. 
53 White-Yellow 

R1 N. C. G-3 1  74-5 Orange-Green Proportioning switch ror "magic pocket s "  reature and 
83  Black-Yellow "magic l ines "  reature steps. 

Magic Pockets A-32 13- 1 Red-Yel low Energized by control unit cam switch #8B, when spot ting 
Trip Coil 70 Orange disc wipers stop on correct position. 

L1 N.O. J-5 14-2 Red-Green Lites "magic pockets" reature l ite. 
ro Yel l ow 

L2 N.C. E-3 1 10-3 Red Proportioning switch ror "magic l ines "  reature steps. 
21 Blue-Red 

L3 N.C. D-34 18-6 Red-Black Proportioning switch ror "roo corners " reature. 
98-2 Gray-Black 

L4 N.C. E-30 41-7 Green-Red Propor tioning switch ror "magic l ines"  reature steps. 
43-7 Green-Yellow 

R 1 N.O. L-3 53- 2 White-Yel low Completes circu it to rlash " turn knobs now" l ite at 4th 
60-5 Brown step or timer unit. 

R2 N.O. F-27 48-3 Green-Black Proportioning switch. 
51-2 White-Red 

R3 N.C. H-22 36-8 Yel low-Brown Propor tioning switch ror scores and extra bal l s. 
78-5 Orange-Black 

CONTINUED ON NEXT PAGE 
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TRIP RELAY BANK CHART - CONTINUED 

LOCATIO N  
RELAY SWITCH ON WIRE No. WIRE COLORS FUNCTION OF SWITCHES 

DIAGRAM 

Extra Ball  #1 

Ll N.O. D-12 38-3 Yellow-Black Completes circuit to ball l ifter motor , when pl aying for 
9 1- 1  Gray-Red extra bal l s. 

L2 S.P. D. T. H-29 75-5 Orange-White 
65-4 Brown-Whi te Extra bal l  proportioning switch. 
45-2 Green-White 

L3 S.P. D. T. H-31 83 Black-Yellow 
43-3 Green-Yellow Propor tioning switch. 
14-4 Red-Green 

Rl N.O. F-22 48-8 Green-Bl ack Ex tra ball  propor tioning switch. 
80-3 B l ack 

Extra B al l  #2 A- lO 25-7 Blue-White Energized by switch on extra ball play button (yellow) • 
Trip Coil 70 Orange 

Ll S.P.D.T. E- 19 71  Orange-Red Shuts off score mul tiple s tep circuit, and completes 
:J) Yel low c ircuit to step extra b al l  unit from minus one to zero 
61-2 Brown-Red position. 

L2 N.C. B- I0 25-7 Blue-White Breaks circuit to this coil. 
52-6 White-Blue 

L3 S.P. D. T. G-2O 65-3 Brown-White Shuts off score advantages and completes circuit to extra 
80-3 B l ack b al l  steps during extra bal l play. 
78- 1  Orange-Black 

L4 S.P. D. T. K- 13 :J)-5 Yellow Shuts off flashing of score l i tes and completes c ircuit 
13-4 Red-Yellow to fl ash extra b al l  l i tes. 
74 Orange-Green 

Rl N.C. G-30 45-2 Green-White Breaks circuit to all other game advantages when playing 
81-6 Black-Red for extra b al ls. 

R2 N.C. K-6 36-5 Yellow-Brown Breaks flash circuit to "magic l ine s "  feature and "magic 
83-4 Black-Yel low pocke t s "  feature l ites. 

#10 Trip Coil A-33 98-5 Gray-Black Energized by control unit cam switch #8B, when spotting 
70 Orange disc wipers stop on correct position. 

Ll N.O. J-2O 36- 1 Brown-Yel low Lites #10 in 1st row of c ard. 
30 Yel low 

L2 N.O. K- 3 85- 1 Black-Whi te Lites "spotted #10 feature " l ite. 
ro Yellow 

L3 N.C. 1-22 23-3 Blue-Yellow Proportioning switch for score and extra b all  steps. 
36-8 Yellow-Brown 

#25 Trip Coil A-33 9 1.-7 Gray-Red Energized by control unit cam switch #8B, when spotting 
70 Orange disc wipers s top on correct position. 

Ll N.O. J-ro 74- 1 Orange-Green Lites #25 in 5th row of card. 
ro Yellow 

L2 N.O. K-3 40-3 Green Lites "spotted #25 feature " l i te.  
30 Yellow 

L3 N. C. 1-22 23-2 Blue-Yellow Propor tioning switch for score and extra b al l  steps. 
65-4 Brown-White 

CONCLUDED 011 IIEXT PAGE 
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TRIP RELAY BAlK CHART - CONCLUDED 

LOCATION 
RELAY SWITCH ON WIRE No. WIRE COLORS FUNCTION OF SWITCHES 

DIAGRAM 

Selec tor Lock A-8 98 Gray-Black Energized at 4th step of timer unit. 
Trip Coil 70 Orange 

L1 N. O. E- 10 52-6 White-Blue Completes c ircuit to energize extra b al l  play rel ay. 
9 1-2 Gray-Red 

L2 N. C. H-23 21- 3  Blue-Red Opens c ircuit to shift unit  coils. 
60-6 Brown 

L3 N. O. 1- 15 18-4 Red-Bl ack Completes replay circuit when rel ay is tripped. 
56-7 White-Brown 

L4 N. C.  K-3 6 1-7 Brown-Red Shuts off "turn knobs now" l ite. 
71-5 Orange-Red 

R1 N. O. D-9 27-2 Blue-Orange Completes c ircuit to timer step-up coil thru control unit 
78-6 Orange-Black c am switch #lA. 

300 Corners A-34 6 1-4 Brown-Red Energized by control unit cam switch #8B, when c ircuit is 
Trip Rel ay 70 Orange complete thru all other factors. 

L1 N. O.  J- 10 90-6 Gray Completes circuit to l ite "300 ·  corners l ite. 
30 Yellow 

L2 N. O. F- 16 14 Red-Green Completes c ircuit to "corner " repla y counter step-up coil 
23-4 Blue-Yellow for scoring. 

Tilt Trip A- ll 14-5 Red-Green Energized by any tilt switch or plumb bob. 
Coil 70 Orange 

L1 S. P. D. T. 1-8 21-3 Blue-Red Breaks c ircuit to ball counting extra bal l ,  rep l ay and 
30 Yellow button c ircuits. Completes c ircuit to shutter motor when 
36-4 Yellow-Brown game is til ted. 

L2 N. C.  M-21 3)-4 Blue Opens 17 vol t c ircuit. 
10 Red 

L3 N. C. F-3 3)-P Blue (Plastic) Opens c ircuit to control unit and mixer unit mo tors. 
6O-P Brown (Pl as t ic) 

L4 S. P. D. T. M- 19 38 Yel low-Bl ack Shuts off 6 vol t c ircuit and l ites tilt l ite. 
8 1  Black-Red 
41-9 Red-Green 

R1 N. C. B-12 14-5 Red-Green Breaks circuit to this coil. 
14-5 Red-Green 

8 RELAY BANK  PICTORIAL VIEW NUMBERS CORRESPOND TO SWITCH CHART 

Replay r .. el relay Anli cheal relay Slarl rllay ExIra ball play relay 

� � � � 

r� � II - -
II 

- r-- 11 - r-- II 0 105-"- (2) 5 0 -"- (2) 90 -"-

50 V 50 V 50 V 50 V 
37 V 37 V 37 V 37 V 

r-- r--
, 0  Z-148-3

C::: ° Z-148-3
C::::: 0 Z-148-1 c::::: 0 Z-148-1 c::: 

�� � (2) 0 - -
II )tElFl 11 11 II A I B I e I D II A  I B I e I D �A I B l e I D II A I B I e I D 

Coil part n umbers 

33"'" 17 V - C-2342-331 
50"'" 50 V - C-2794 - 9  
90"'" 50 V  - C-2794-1 

105-"- 50 V - C-2794-23 

RighI relay 

� - r--
II 

-
(2) 50 -"- 0 

50 V 

37 V 

0 Z-148-3
C::::: 0 

0 0 - '----

II E l F I G I II A I B Ie ID I 

Llfl relay 2-6 Boosler relay 

� 
r--

II � 50 "'" 

50 V 

37 V 

r--
Z-148-3

C::::: 0 

� 
I I E l F  I G I II A I B I e I D I 

� - 1/ 33-"-

1 7  V 
Ball dll,cI�rel� + 

Z-148-2 c::::: - Z-44-21 
85-"-
I7 V  

� �  
�+ . d -

die: 

� � 
Code 

N.C. _ _ _ _ _ _ _ _ _  Normally Clolld 
N.O. _ _ _ _ _ _ ___ Normally Open 
M.B.B. _ _ _ _ __ Make Before Break 
S,P, D.T. _ _  Singl. Pol. Doubl. Throw 
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8 RELAY BAN K SWITCH CHART FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW 

LOCATION 
RELAY SWITCH ON WIRE No. WIRE COLORS FUNCTION OF SWITCHES 

DIAGRAM 

REPLAY RESET A-6 75-2 Orange-White Energizes when replays are c ancelled by push bu tton or 
RELAY COIL 70 Orange i f  anti-cheat rel ay drops ou t • 

A . , - S��P. D. T. 0-5 90-5 Gray Directs circu i t  to replay meter during replay cancel. 
1 13-9 Red-Yellow 

53-2 Whi te-Yellow 

B t// N. O. G-2 ID-P Blue (Pl as tic) Energizes control unit motor. 
6O-P Brown (Pl ast1c) 

C t "N. O. F- 5  56-2 White-Brown Lock-in switch for this relay. 
75-2 Orange-White 

D . N. C. C-6 21-6 Blue-Red Opens start  circuit  during replay cancel. I .  v 63-2 Brown-Yel low 

ANTI-CHEAT A-38 78-4 Orange-Black Energized thru cam switch #5C, its switches pro tect replay 
RELAY COIL 70 Orange and l ight circu i ts. 

A N. O. M- 19 54-7 White-Green Opens 6 vol t  circu i t  to l i tes, when this rel ay drops ou t. 
38 Yellow-Bl ack 

B N. O. L-ID 2)-4 Blue Opens 17 vol t circu i t  when this relay drops out. 
80- 1  Bl ack 

C N. O. B-38 30 Yellow Lock-in switch for this rel ay. 
78-4 Orange-Bl ack 

D N. O. B- 11 13 Red-Yellow Completes circu i t  to extra b all  play rel ay. 
93-6 Gray-Yellow 

E N. C .  G-6 56-2 White-Brown Energizes replay reset relay when this rel ay drops ou t. 
75-2 Orange-White 

F N. O. H-6 56-2 Whi te-Brown Completes circu it to start  relay. 
50-2 Whi te 

START RELAY A-6 21-6 Blue-Red Energizes every time a coin is played or when a red or 
COIL 70 Orange yellow but ton is pressed. 

A N. C. F-28 8 1-6 Black-Red Opens circuit  to game advantage c ircuits. 
14-8 Red-Green 

B N. C. B- 19 75-6 Orange-White Opens circu i t  to extra bal l  s tep-up coil during spin of 
78 Orange-Bl ack control unit. 

C N. O. E-9 85 Black-Whi te Completes circu it  to timer cam index coil. 
36-2 Yellow-Brown 

D N. O.  H-6 48-2 Green-Bl ack Lock-in switch for this relay. 
63-2 Brown-Yellow 

EXTRA BALL A- 11 9 3-6 Gray-Yellow Energizes when yellow bu t ton is pressed. 
PLAY 70 Orange 

RELAY COIL 

A S. P. D. T. E-4 13-3 Red-Yellow Directs c ircu i t  to shu t ter motor, or to mixer l atch, and 
36-2 Yellow-Brown timer cams index coils during extra ball pl ay. 
93-2 Gray-Yel low 

B N. O. J-2) 21-4 Blue-Red Lites extra bal l  l ite on back glass. 
30 Yellow 

C N. O. 1-11 21-3 Blue-Red Lock- in switch for this rel ay. 
31-7 Yellow-Red 

D N. O. G-6 50-2 Whi te Energizes start rel ay during extra ball play. 
63-2 Brown-Yel low 

CONTINUED ON NEXT PAGE 
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8 RELAY BANK SWITCH CHART - CONCLUDED 

LOCATION 
RELAY SWITCH ON 

DIAGRAM 
WIRE No. WIRE COLORS FUNCTION OF SWITCHES 

RIGHT RELAY A-Z'l 75 O range-Whi te Energi zed by "move right " button swi tch on front of game. 
COIL 70 Orange 

A N. C. D-28 10-2 Red Completes circuit to bring pocket pulse index cams to 
45-9 Green-White correct index position. 

B N. O. E-28 10-2 Red Completes circuit to "pocket pul se " index coil. 
13-2 Red-Yell ow 

C N. O. C-27 83  Bl ack-Yellow Completes lock-in circuit to "move right " rel ay. 
18 Red-Black 

D N. O. 6-2 80-P Bl ack (Pl as tic) Completes circuit to "move righ t "  solenoid. 
ID-P Blue (Pl astic) 

E N. C. B-27 8 1-7 Bl ack-Red Breaks c ircuit to "move left "  rel ay. 
41-3 Green-Red 

F N. O. K-22 60-4 Brown Completes c ircuit to #6 booster coil.  
9 1-4 Gray-Red 

G N. O. L-25 3 1- 1  Yellow-Red Completes circuit to #2-6 booster rel ay, thru #7 panel 
85-9 Bl ack-White hole swi tch. 

LEFT RELAY A-27 41-3 Green-Red Energized by "move l eft " button swi tch on front of game. 
COIL 70 Orange 

A N. C. E-28 90-4 Gray Completes c ircuit to bring pocket pulse index cams to 
45-9 Green-White corre�t index position. 

B N. O. D-28 10-2 Red Completes c ircuit to "pocket pulse" index coil.  
13-2 Red-Yellow 

C N. O. C-27 8 1-7 Black-Red Completes lock-in c ircuit for "move left" rel ay. 
18-2 Red-Black 

D N. O. H- 1 3O-P Yellow (Plas. Completes circuit to "move l e ft "  solenoid. 
ID-P Blue (Pl as tic) 

E N. C. B-Z'l 83-7 Bl ack-Yell ow Breaks circuit to "move right "  relay. 
75 Orange-White 

F N. O. K-22 98-4 Gray-Black Completes circui t to #2 booster coil. 
60-4 Brown 

G N. O. L-25 61- 1  Brown-Red Comple tes circuit to #2-6 booster rel ay, thru #1 panel 
85-9 Bl ack-White hole swi tch. 

#2-6 BOOSTER M-25 85-9 Black-White Energi zed by #1 or #7 panel hole swi tches, thru switch on 
RELAY COIL 10 Red left or right rel ays. 

A N. O. M-22 14- 10 Green-Red Completes circui t to #2 booster coil thru left rel ay 
10 Red switch, or to #6 booster coil thru right rel ay swi tch. 

BALL DETEC- M-33 10 Red Energized by panel hol e  swi tches #1, #2, #3, #4, #5, #6 
TION RELAY 9 1-5 Gray-Red and #7./ 
COIL 

A N. O.  E-27 51-2 Whi te-Red Completes c ircuit to "move left" and "move right " rel ays. 
80-5 Black 

13 N. O. C-2B 30 Yellow Completes c ircuit to "move r ight " relay when starting a 
74-4 Orange-Green new game. 
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SHUTTER MOTOR PICTORIAL VIEW NUMBERS CORRESPOND TO SWITCH CHART 

60 
6C 5C 4C 3C  

SEE LABEL ON MOTOR FOR MOTOR PART NO. 

CODE 
N.C. _ _ _ _ _  NORMALLY CLOSED 
N.O. _ _ _ _ _ NORM ALLY OPEN 
M. B. B. _ _ _ _ MAKE BE FORE BREAK 
S. P. D.T. _ _ _  SINGLE POLE DOUBLE THROW 

SHUTTER MOTOR CAM SWI TCH CHART FOR POSITION OF SWITCHES SEE PICTORIAL VIEW 

LOCATION 
CAM SWITCH ON 

DIAGRAM 
WIRE No. WIRE COLORS FUNCTION OF SWITCHES 

1A N. C. 1- 14 93 Gray-Yellow Completes circuit to rep l ay scoring c ircuit. 
21-3 Blue-Red 

1B N. O. F-B 30 Yellow Carry thru for shutter motor. 
14- 3 Red-Green 

2A N. C. F- 13 31-3 Yel low-Red Completes c ircuit to ball  l ifer motor (closed normal ly) 
36-3 Yellow-Brown open during shutter cycle. 

3A N. O. E- 24 30 Yellow Completes circuit to 2nd row shift l atch coil . 
63 Brown-Yellow 

3B N. O. H-3 ro-p Blue (Pl astic) Resets trip rel ay bank. 
70-P Brown (Pl astic) 

3C N. O. E-26 30 Yellow Completes c ircuit to 4th row shift l atch coil. 
9 1-6 Gray-Red 

4A N. O. F-8 18- 3  Red-Black (Closed when shutter is open) 
14- 3 Red-Green Completes circuit to shutter motor. 

4B N. C. G-24 83- 1  Black-Yellow Opens circuit to left and right button switches, and 3rd 
60-6 Brown and 4th magic l ine shift units when shutter is open. 

4C N. O.  H-B 36-4 Yellow-Brown Star ts shutter motor if game is til ted when shutter is open 
18-3 Red-Bl ack 

5A N. O. 1- 17 30 yellow Completes circuit to step corners replay counter to reset 
31-5 Yellow-Red position. 

5B N. C. H- 10 21- 3  Blue-Red Safe ty switch for timer reset. 
65-2 Brown-Whi te 

5C S. P. D. T. D-8 14- 3 Red-Green Breaks c i rcuit to shutter motor and makes c ircuit to timer 
13-3 Red'-Yellow index coil. 
93- 2  Gray-Yel low 

6A N. O. E-23 30 Yellow Comple tes c ircuit to 1st row shift l atch coil. 
52 White-Blue 

6B N. O. G-9 30 Yellow Completes circuit to timer reset coil. 
71-9 Orange-Red 

6C N. O. E-25 30 Yel low Comple tes circuit to 3rd row shift l atch coil. 
98-6 Gray-Bl ack 

6D N. O. C- 38 30 Yellow Resets score, replay counter, extra bal l ,  and 
85-5 Bl ack-White magic l ine units. 

326 



A- 800 - 21 
DISC ASSEM. 

2 8  

2A 

SEE LABEL ON MOTOR 
FOR MOTOR PART NO. 

C O D E  

N. C .  _ _ _ _ _ _  NO R M A L LY CLOSED 

N . O. _ _ _ _ _ _  NORMALLY OPEN 

M.B. B .  _ _ _ _ _  MAKE BEFORE B R E A K  

S. P. D.T. _ _  .... _SINGLE POLE DOUBLE THROW 

BALL LIFT MOTOR PICTORIAL VIEW 

NUMBERS CORRESPOND TO SWITCH CHART BELOW 

CAM SWITCH 
LOCATION 

WIRE No. WIRE COLORS FUNCTION OF SWITCH 
ON DIAGRAM 

1 N . O. G- 14 30 Ye l l ow C ar r y-ov e r  sw i t c h  for bal l 
9 1- 1  G r e y-Red I i f ter mo t o r .  

2A N . O. E - I0 43-2 G reen-Ye l l ow Ene r g i zes t imer un i t 

27-2 B I  ue-Orange s tep-up c o i l .  

2B N . O. 0- 9 30 Yellow C omp l e t e s  c ircu i t  t o  se l e c t o r  
98-3 Gray-B l ac k  l oc k  t r ip r e l ay .  
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MOTOR ASSEM BLY ( Part No. E-1 19-1 00 ) 

MOTOR FRAME UNIT 
PTNE E - 341 

BEA RING BRACKe T A55£MBL 
PT. NE A- 1747- / 
SHOULDER BUSI-IING PT. N!! S- 156 - 2010 

2 - REQ'O. 

AiG-40 x /� LG. RO. Ho. 
L OCK SCREW 

Z· REO '0. 

WASHER ----:-----, 
PT />If! p- 801-2t;.4 

Z- REQ'O. 

FA N --::-::-c::-------i PT. Nf A - 160S 

328 

#6-40x 1J.5 L6. FIL LISTER 
HD. L OCK SCREW 

2 - REQ'O. 

GEAR Sox HOUSING ASSEMBL Y 
Pr. IV!! A-/599 

MOTOR RO TOR ASSEMBL PT. Ng A- 1725-2 

WASHER PT; IV!:! p-aol-265 

_ BUSHING 
PT. N!! 5-231-323 

WA SHER (SHIM) PT. Nf! P - aOI - 2 IB 
(SEE NOTE BELOW) 

GEAR [PLA5 TiC) 
PT. N!! Cj332 

PT. N'=! A-/t502-S 

GEA R BOX COVER ASSEMBLY 
HE A - /600 - /  

P - 2991 

SHA FT ASSEMBL Y (OUTPUT) 
PT. Nt! A ' /601 

�-------- BEARING 
PT. NE M- 652 

- --�"6-32 x -'ki L6. RD. 

GEA R (PL A5T1C) 
PT. NE C -33Z 

HO. LOCK SCREW is- REa'D. 

ftLIO-32 x Yd LG. RD. HO. 
MACHINE SCREW DISC (THR UST) 

Pr. NE P -.3020 

NOTE 

BEA RINo 
PT. N� M- 6S0 

IN ORDER TO MAIN TAIN PROPER 
CLEARANCES BE TWEEN GEARS I T  
IS MOST IMORTANT TI-IA T WHEN 
REASSEMBL ING GEA R TRAIN : 

I. SHIMS BE REPL ACeD IN 
THEIR RESPEC TIVE LOCA TIONS. 

2. SAME NUM8E R OF SHIMS BE REPL ACED IN EACH ReSPeCTI VE L OCATION. 


