






















REPLAY COUNTER viewed from WIPER side 3 used (see code box at left) 

LUG 
NO. 
F 

7 5  

50 

40 
36 
24 
20 

16 
8 

" 
4 

94 

RED YEL LOW GREEN PRINTED CI�UIT •1..----:�!!IIII. CONTACT PLATE 
REPLAY REPLAY REPLAY W-728 

COUNTER COUNTER COUNTER 

71 

52-6 

40-3 
2.'5-3 
23-3 
2 0-3 
10- 3 
85-2 

83-2 

74-2 

RED 
SCORES 

YELLOW 

SCORES 

GREEN 

SCORES 

23 91 
50- 6 61-6 
57-2 54-6 

'52.-2. 80-3 

51-2. 74 -3 

41-2 6 5-3 
40-2 63-3 
23- 2. 60-3 
93-1 
81- I 

-

-

-

COMPLETE lJ.lIT fJS�797-36 
48-3 RESE T COIL 28-R-15 

43-3 STEP-UP COIL 25-GG-7 

80-3 
STEP-UP PLUNGER -- S-496-116 
STEP-UP A RM ASSY. -- A -1765-4 
RATCHET a SHAFT-- C-10 0 

5 IN-LINE 

4 IN-LINE 

3 IN-LINE 

5 IN-LINE 

4 IN-LINE 

3 IN-LINE 

5 IN-LINE 

4 IN-LINE 

3 IN-L1NE 

WIRE COLOR N UMBERS 

REPLAY VA LUES 

CONTROL UNIT MULTIPLIER CAM SWITCHES THAT PULSE RED YELLOW a GREEN REPLAY COUNTER STEP-UP COIL 
SW-I3A SW-13.Il SW�13A SW-I3A SW-I 2A SW-12A SW-IIA SW-Io.a 

75 96 96 200 1-.--4..1V) �-J(� � @ 0 � @ � -;;; --@ (?5 
20 24 50 96 144 24Q �� @ @ @) § @ @ 
6 8@ 16 32 64 120 19� 

® ® ® ® @ 
75 96 96 200 3CXJ �50 600 

@ ® ® @ ® ® 
20 24 50 96 144 240 480 

fo) <f4) � f4: (36) � @ 
6 8 16 32 64 120 192 
® ® @ @ ® @) ® 

75 75 96 96 200 300 �50 � 
@ @ 0 0 @ @ @ --@ 

16 20 24 50 96 144 240 480 
@ @ @ @ @ fs) @ @) 

4 6 8 16 32 64 120 192 
€ @ � @ ® @ @ @ 

LA RGE NUMBERS ARE REPLAY SCORES SHOWN ON BACK GLASS. 
NUMBERS IN CIRCLES INDICATE THE REPLAY VA LUE EACH 
SCORING CIRCUIT IS EFFECTIVE THRU. 
EXAMPLE'- � ON A GREEN 3 IN-L INE SCORE OF 64 REPLAYS 

THE CIRCU�T IS EFFECTIVE THRU THE 16 REPLAY VAWE. 

® EFFECTIVE THRU OPEN AT 96 RELAY COUNTER SWITCHES. 
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SEARCH DISC viewed from BUTTON or WIPER side 

THRU WIPERS 

@],[�:m:J.[:§].ffil 
CIRCUITS 10 ENERGIZE 
SEARCH RELAYS FOR 
SCORING. (DIAG. L-44) 

THRU FEED RING. FEED 
WIPERS !IJ 

A...,p� 
f<-v 

�� 

10 

Slip rlllQ 
and wiper 
AlHmbly 

A5-1034-46 

THRU WIPERS g). RED.GREEN 4 IN-LINE SCORING CIRCUITS (DIAG. H-16 ),----

� ... ��� 

&� 0 

o 

211 

WIPERS El. RED REPLAY COUNTER STEP-UP CIRCUIT 
RED �.4. 5 IN-LINE SCORING. (DIAG. 0-18) 

I, " 'I THRU WIPERS!IJ. YELLOW REPLAY COUNTER 
STEP-UP CIRCUIT FOR YELLOW �.4.5 IN-LINE 
SCORING. (D1AG. 0-16) 

0 

, .... o�o I FED 8Y 'ENE" GIZES 

W 20-5 "I 

(I] 65-7 ""2 

,0 60-4 #� 

I@J 15-3 #4 

@ 18-5 "5 
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�IPER � 
RI'.DWIP R 

4 STARS ,-

VE Rll CAL 

HORIZONTAL 

-

.-

VERTICAL 

HORIZONTAl 

.-

:---

DIAGONAl:. 

VERTlCPL 
I 

I 
HORIZONTAL 

AT 
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 

WIPER (Q) 
ROW 7 
SEARCH 
RELAY � I 

S 

E 
P 

D 
F 

A 
E 
C 
B 
A 
U 
K 
A 

SEARCH POSITIONS CHART. 
WIPER <D WIPER ® WIPER @ WIPE R (8) 
ROW 8 ROW 9 ROW 6 ROW 5 
SEARCH SEARCH SEARCH SEARCH 
RELAY � 2 RELAY "'0 RELAY'" 4 RELAY'" 5 

X Y T 

J 0 T Y 
Q R S T Rli D 

1 N S X YE LLOW G H I J -

G M S y � 1 M Q U 
H M R W 
G L Q V GR EEN F K P U 
V W X Y 
L M N 0 
B C D E 



CARD LAYOUT 
(NEUTRAL POSITION) MAGIC NUMBERS ROTATE CLOCKWISE 
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� SPOTTING DISC viewed from BUTTON or WIPER side 

n n (\n n n OACl.Q 0 Q 0 Q 0 Q 0 Q 0 Q 

25-21 

23-1 1 
21- 2 1 

20-1 1 

� 
4S-6 

40·6 

3S-6 

15-9 

13-6 

93-5 

'S3-5 '-. 

74-5 

71-5 

65� 

63-5 

?i 74 

� ",'" <f? 
� C� 0 50 

<l'�",U<..
{J 

0 0 8 
o e 

10 

c::-:-.. � {\ 

� 
0 

/' ��r--. �JIFl'-...../ 
25 

WI PER ���::6. 
0 54 

0 IS-2 

0 14-S 0 @] 57-9 

� 90-6 

n 0 45-9 

@] 74 

(9 
08 On 57-4e n 0 

r-... \...J I _ . .. \ 

LOCATION 
ON OIAG. 

M-23 

F-22 

M-12 \ 125-7 

G-29 
Ils-s 

0-34 

0-33 \ 120-8 

M-23 
SI-4 

71-4 

SO-4 

65-6 

43-5 

A 

23-6 

45-4 

41-1 

IS-I 

4S 

43 

38-7 

36-6 

ISI-2 

1 15 



CONTROL UNIT PICTORIAL VIEW NUMBERS CORRESPOND TO SWITCH CHART ON PAGE 100 

MOTOR 
E-119-212 

r--
6B I-- � 16A 

TIM ER 
CAM S 

INDEX 
E-I84-41 

.L.. 

NOTE' 
SEE ADJUSTMENT 
INSTRUCTION BELDW 

-
178 I- Fc m 

REPLAY 
CAMS 

INDEx 
-184-74 

NOTe SN. NO, 13 '" MOUN1ED 
ON SIDE OF CAM 

� 
SEARCH 

INDEX 
-184-112 

SEARCH DISC 
(WIRED) 
W-849-5 

f.---.-' 
h 

N OTE'I T IS IMP O RTANT TO ADJUST R EPLAY CAMS INDEX SWITC H E S  17A,AND 17e, SO THAT THE Y MAKE ONLY 
WHEN TttE REPLAYC AMS INDEX C OIL IS ENERGIZED. 

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 • 

.. 

!.!L.! 
II(�UY CAMS � STAIn .. 
TO IIOTAn:. THU .... _ OUT 
0/1 THEIII .. OU POSlTIIIM. 
s.TOCS IV.,. IS . .... STU 
0"0. ""Tat " "!!II!! a&I!ID. 

!!!.:..! 
.wrTaa ISA,. IS. .... _ 
Cl.OKO. 
""Tat II .. J!JJ.I. 1iUIKI!. 

c=- -

SWITCHES 1510,"31 AilE NOW 
OP£N AGAIN 
SWITCH 13 IS STI�� C�OS£D 

All SWITCHES AilE NOW OP£N 
AGAIN. SAME AS IN fiG I. 
THIS SEOUEHCE IS lIE,tATtD 
THRUOUT II['LAY KD"'''' 
CYCLE. 
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g CONTROL UNIT CAM SWITCH CHART FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ON PAGE 99 

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

DIAGRAM 

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

DIAGRAM 

IA N.O. G-8 36'9 Yellow-Brown Completes a circuit to step timer unit after 5th ball is shot. 
65-2 Brown-White 

8A N.O. D-32 20-6 Blue Pulses magic-number feature unit step-up coil for single steps. 
27-12 Blue-Orange 

SCRAMBLER H-33 80-6 Black In series with a circuit to energize spinning mixer-on or off 8B N.O. E-25 18-4 Red-Black Pulses yellow, red, and green score unit step-up coils for 
SWITCH 81-6 Black-Red relay. 85-4 Black-White single step s. 
A N.O. 

SCRAMBLER H-34 41-7 Green-Red Same function as scrambler switch A. 
SWITCH 43-7 Green-YeHow 

8C N.O. B-23 25-4 Blue-White Pulses extra-ball unit step-up coil for single steps. 
38-4 Yellow-Black 

B N.O. 

SCRAMBLER H-35 48-7 Green-Black I Same function as scrambler switch A and B. 
SWITCH 52-7 'X'hite-Blue 
C N.O. 

2A N.O. H 90-5 Gray Pulses reflex play magnet coil, replay register unit reset 
30 Yellow coil and total plays meter, when playing replays. 

9A AlL 1-29 15-7 Red-White Proportioning circuit for score steps or extra-ball steps. 
54-8 White-Green 

9B Alt. E-22 43-5 Green-Yellow Proportioning circuit for extra-ball unit steps. 
74-10 Orange-Green 

9XA Alt. )-25 75-5 Orange-White Proportioning circuit for score steps and all other game 

3A N.C. ) -5 48-2 Green-Black Opens start circuit. 80-8 Black advantages. 

30 Yellow 

3B S.P.D.T. D-47 60-13 Brown Directs circuit to en�rgize, and lock-in play scores 
57-13 White-Orange relay. 

9XB Alt. B-34 10-2 Red Proportioning circuit for 1116 spot feature. 
90-4 Gray 

75-13 Orange-White MULT. X12 A-18 63 Brown-Yellow Steps red, yellow and green replay counter units when scoring with 

3C S.P.D.T. I B-15 I 93-7 Gray-Yellow Directs circuit from replay meter to total plays lOA N.O. 70 Orange red or yellow scores at 7th step, and green scores at 8th step. 

98-4 Gray-Black meter. 
91-7 Gray-Red 

3D S.P.D.T. I 0-46 I 74-16 Orange-Green Directs circuit to energize, and lock-in play features 

MULT. X6 A-18 57 White-Orange Steps red, yellow, and green replay counter units when scoring with 
llA N.O. 70 Orange red or yellow scores at 6th step, and green scores at 7th step. 

81-13 Black-Red relay. MULT. X4 A-17 52 White-Blue Steps red, yellow, and green replay counter units when scoring with 
75-13 Orange-White 12A N.O, 70 Orange red or yellow scores at 4th or 5th step, and green scores at 5th or 

r3E N.o· 1 K-32 21-3 Blue-Red In series with circuit to energize spinning mixer-on or spinning 
45-6 Green-White mixer-off relay. 

14A N.O. 1 E-50 98-1 Gray-Black Energizes spotting cams index coil. 
30 Yellow 

6th step. 

MULT. XI A-16 45 Green-White Steps red, yellow. and green replay counter units when scoring with 
13A N.O. 70 Orange red or yellow scores at 1st, 2nd, or 3rd step, and green scores at 

1st, 2nd, 3rd, or 4th step. 

4B N.O. f-44 56-5 White-Brown Energizes score extra-step relay. 
30 Yellow 

13B N.O. C-14 48-4 Green-Black Steps replay register unit, pulses reflex replay magnet, and 
80 Black replay meter when scoring. 

4C N.O. G-6 27-9 Blue-Orange Pulses coin meter, when coin meter is used in game. 
80-2 Black 

4D S.P.D.T. H-5 13-9 Red- Yellow (Safety circuit) opens start circuit, and completes circuit to 

(BACKSIDE) 1-14 21-3 Blue-Red Completes replay scoring lock-in circuit. (See control unit 
13 N.O. 27 BLue-Orange pictorial view for correct adjustment) 

90-9 Gray tilt relay if coin switch closed toO long. 
14-5 Red-Green 

14A N.C. J-15 14 Red-Green . In series with replay scoring circuit. 
57-11 White--Orange 

r5A N.O. T G-9 65-2 Brown-White Completes a circuit (0 reset timer unit when playing for 
83-1 Black-Yellow extra ball s. 15B N.O. 1 B-22 21-1 Blue-Red Pulses extra-ball unit step-up coil for single steps. 
38-4 Y eHow-Bl ack ( Guaranteed) 

14B N.C. C-7 27-2 Blue-Orange Opens timer unit step-up circuit during replay scoring. 
90-2 Gray 

SEARCH A-43 23-16 Blue-Yellow (Not shown on pictorial view) energized by front rail collect 

5C N.O. E-24 78-4 Orange-Black Completes circuit to energize and-cheat relay. 
91-11 Gray-Red 

WIPER LOCK 70 Orange scores button switch (R) to release search disc wipers to search 
MAGNET COIL for scores. 

5D N.O. G-31 10-7 Red Pulses magic-number feature unit step-up coil for guaranteed SEARCH B-5 13-16 Red-Yellow (Not shown on pictorial view) opens circuit to start relay. 
85-4 Black-White single steps. WIPER CAM 83-3 Black-Yellow 

5E N.C. D-45 40-15 Green Opens lock-in circuit to fearures lock relay or scores 15A N.C. 

75-13 Orange-White lock relay. SEARCH H-41 45-5 Gre en-White (Not shown on pictorial view) opens circuit to move magic 

6A N.C. )-30 51-5 White-Red In series with circuit for game advantages. 
80-8 Black 

WIPER CAM 91-6 Gray-Red numbers. 
15B N.C. 

6B S.P.D.T. B-6 93-2 Gray-Yellow Directs circuit [0 energize timer cams index coil. 
21 Blue-Red 
75-8 Orange-White 

SEARCH D-43 23-16 Blue-Yellow (Not shown on pictorial view) opens circuit to search wiper lock 
WIPER CAM 52-9 White-Blue magnet coil. 
15C N.C. 

6C N.O. I H-38 I 21-3 Blue-Red Completes circuit to variator motor. 
53-8 White-Yellow 

7A N.O. I 1-31 I 21-3 Blue-Red Pulses yellow, red, and green score unit step-up coils 

TIMER CAMS A-7 21 Blue-Red Energized thru control unit cam switch 1I6B when start rday is eo-
INDEX COIL 70 Orange ergized to let timer cams begin cycle. Also energized by switch on 

spi nning mixer-on, spinning mixer-off, or tilt relay to let timer cams 
compl ete cycle. 

61-10 Brown-Red for single steps. 

7B N.O. I E-45 I 43-14 Green-Yellow In series with circuit to energize fearures lock relay, or scores 
16A N.O. G-I 20P Blue(Plastic) Completes a circuit to control unit, and mixer spotcing unit motors. 

60P Brown(Plastic) 
75-13 Orange-Whi te lock relay. 

7C N.O. I 0-27 I 45-2 Green-White Pulses yellow, red, and green score unit step-up coils for 
85-4 Black-White guaranteed single steps. 

16B N.C. H-6 27-9 Blue-Orange Opens circuit to coin lock-out magnet coil. 
71-2 Orange-Red 

7D N.O. I G-29 I 57-9 White-Orange Pulses yellow, red, and green score unit step-up coils for 16C N.C. H-12 13 Red-Yellow Opens circuit to red button relay, and extra-ball relays. 
60-6 Brown single steps. 30 Yellow 

CONCLUDED ON NEXT PAGE 
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CONTROL UNIT CAM SWITCH CHART 
FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ON PAGE 99 

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

DIAGRAM 

REPLAY CAMS A-14 40-4 Green Energized by search index switch 1t18'A when a score is made, 
INDEX COIL 70 Orange and releases replay cams for scoring_ 

17A N.O. F-14 27 Blue-Orange In series with replay scoring lock·in circuit. (See control unit 
SO Black pictorial view for correct adjustment) 

17B N.O. 1-15 14 RecJ...Green In series with circuit for replay scoring_ (See control unit 
57-11 W'hite -Orange pictorial view for correct adjustment) 

17C N.C. C-13 15-2 Red-White Opens direct 50 voh ci-rcuit to search index coil, coil then held 
SO Black in thru 15 ohm 10 watt resistor. 

SEARCH A-14 15-2 Red-White Energized (hru search elise to stop search disc wipers at 
INDEX COIL 70 Orange scoring position. 

18A N.O. B-14 40-4 Green Completes circuit to replay cams index coil. 
80 Black 

MIXER AND SPOTTING UNIT ASSEMBLY 
NUMBERS CORRESPOND TO SWITCH CHART AT RIGHT 

MIXER 
"2 

MIXER 'I SPINNING MIXER 

§l � 

" " 

�c 
I. 
IA 

MIXER" 3 DISC--- W-935-2 
M1XER-3 WIPER A$S'Y.- W-756-3 
MIXER" 2. DISC--- W-907-2 
MIXER,. 2. WIPER ASS'Y.- W-871-2 
MlXER--' QISC--- W-936-1 
MIXER'" I WIPER {J.SS'Y.- w- 809-2 SPINNING MIXER DISC- w- 949 
SPINNING MIXER SLIP 
RING 6 WIPER ASS'Y.- AS�79-30 

MIXER AND SPOTTING UNIT CAM SWITCH CHART 
FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW AT LEFT 

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

DIAGRAM 

16 PULSE K-2 80-9 Black Flashes select now lite when circuit complete thtu other 
lA N.O. 90 Gray factors. 

16 PULSE 0.3 53-7 White-Yellow Pulses replay register unit reset coil when replay-reset 
IB N.O. 75-2 Orange-White relay is energized. 

16 PULSE B-22 38-4 Yellow-Black Pulses extra-ball unit step-up coil for multiple steps, 
Ie N.O. 78 Orange-Black when circuit complete theu other factors. 

16 PULSE G-31 13-7 Red-Yellow Pulses magic-numbers fearure unit for multiple steps, when 
2A N.O. 85-4 Black-White circuit complete thru other factors. 

16 PULSE E-33 45-9 Green-White Pulses magic-numbers feature unit step-up coil for multiple steps, 
2B N.O. 27-12 Blue-Orange and energizes 4 stars relay, 1116 spot relay, select before 5th, se-

lect after 5th, and red, yellow roll-over relays, when circuit com-
plete theu other factors. 

SCORE A-9 43-6 Green-Yellow Energized by yellow, red, and green score unit step�up arm 
EXTRA-STEP 70 Orange switches. 
RELAY COIL 

3A N.O. ColO 43-6 Green-Yellow Lock-in circuit for this relay. 
81-3 Black-Red 

3B N.O. E-27 50-4 White In series with circuit for yellow, red, and green score unit 
90-3 Gray multiple steps. 

SCORE F-27 43-4 Green-Yellow Pulses yellow, red, and green score units for multiple steps, 
EXTRA-STEP PULSE 

50-4 White when circuit complete theu other factors. 

SWITCH 
4A N.O. 

SQUARE PIN D - lO 13-5 Red-Yellow Opens lock-in circuit to score extra-step relay. 
SWlTCH 21-3 Blue-Red 
5A N.C. 

SCORE A-44 56-5 White-Brown Energized by control unit cam switch 1I4B, during each spin 
EXTRA-STEP 70 
NDEX COIL 

prange of game. 

6A N.O. ColO 13-5 Red-Yellow In series with score extra-step relay lock-in circuit. 
81-3 Black-Red 

SPOTTING A-50 98-1 Gray-Black Energized by contro l  unit cam switch 1t4A during each spin 
CAMS 70 prange of game. 
NDEX COIL 

7A N.O. K-13 45-7 Green-White Flashes game advantage lites. 
30 Yellow 

B N.O. K-23 13-4 Red-Yellow Flashes score lites or extra-ball lites. 
30 Yellow 



TRIP RELAY BANK PICTORIAL VIEW NUMBERS CORRESPOND TO SWITCH CHART BELOW 

L5 

L4 4 L 4  L 4  R4 L4 4 L4 R4 L4 L4 

L 3 

RED .. 16 4 STARS TILT 
OR'tELLO'N SPOl" RELA't' RELA't 
ALTERNATOR RELAY 
RELAY 

R 3 L3 R 3 L3 R 3 L3 L3 L3 R3 L3 L3 L3 R3 

R2 L2 R2 L2 R2 L2 R2 L2 R2 L2 R2 L2 R2 L2 R 2 L2 R2 

L I  RI LI RI L I  RI LI R I  L I  R I  L I  R I  L 1  R I  L I  RI 

EXTRA BALL EXTRA BALL RE D YE LLOW 8ER)RE 4 TH BEFORE 5TH AFTER 5TH SELECT SELECT 
"F� __ 2. ROLl:O'IJER Ro...l:OVER SELECTOR $ELECTOR SELECTOR &FORE 5TH.AFTERSTH 
RELAY RELAY RELAY RELAY LOCK LOCK LOa< RELAY RELAY 

RELAY RELAY RELAY 

TRIP RELAY BANK CHART FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ABOVE 

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

DIAGRAM 
RED OR YEL- A-32 J Jumper Energi zed thru green score disc (at zero) when circuit complete 
LOW ALTER- 70 Orange thru other factors. Thi s relay energizes or doesn't on 1st coin or 
NATOR RELAY replay played, and controls steps of red and yellow scores. 
COIL 

L1 S.P.D.T. B-26 38-2 Yellow-Black Directs circuit for yellow score step (6 to 8). 
91-5 Gray-Red 
45-2 Green-White 

L2 N.C. A-32 14-7 Red-Green Opens ClCCUlt to coIl. 
J Jumper 

L3 S.P.D.T. B-26 45-2 Green-White Di rects circuit for yellow score step (8 to 16). 
51-9 White-Red 
27-5 Blue-Orange 

L4 S.P.D.T. B-29 45-2 Green-White Directs circuit for red score step (6 to 8). 
48-5 Green-Black 
38-2 Yellow-Black 

R1 S.P.D.T. B-29 27-2 Blue-Orange Directs circuit for red score step (8 to 16). 
40-5 Green 
45-2 Green-White 

1116 SPOT A-34 J Jumper Energized thru spotting disc when circuit complete thru other 
RELAY COIL 70 Orange factors. 

1 N.C. B-34 90-4 Gray Opens circuit to coil. 
J Jumper 

2 N.O. L-42 54-1 White-Green Lites number 16 lite in card, and sends a circuit to search disc 
30 Yellow to energize a search relay. 

3 S.P.D.T. J-32 63-6 Brown-Yellow Directs circuits for energizing spinning mixer on or off relay 
45-6 Green-White for scores proportioning. 
51-6 White-Red 

4 N.C. K-26 75-5 Orange-White Proportioning circuit for other game advantages. 
80-8 Black 

5 N.O. L-12 78-8 Orange-Black Lites spot 16 feature lite. 
30 Yellow 

CONTINUED ON NEXT PAGE 
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TRIP RELAY BANK CHART FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ON PAGE 102 

LOCATION LOCATION 
RELAY SWITCI\. ! ON WIRE N •. WIRE COLORS FUNCTION OF SWITCHES RELAY SWITCH ON WIRE N •. WIRE COLORS FUNCTION OF SWITCHES 

DIAGRAM DIAGRAM 

4 STARS I A·:\4 ) Jumper Energized (hru spotting disc when circuit complete (heu other 
RELAY COIL 70 Orange factors. 

EXTRA BALL J Jumper Energized by yellow button switch when playing for extra balls. 
#2 RELAYCDIL 70 Orange 

L l  N.C. I B-34 25-7 Blue-White Opens circuit to coil. 
) J umper 

L I  N.C. B - 1 2  10-6 Red Opens circuit to coil. 
) J umper 

L 2  N.O. I L - 1 1  I 21- 11 Blue-Red Lites 4 star feature lite. L 2 N.O. F- 1 3  38-3 Yellow-Black ]n series with circuit to run ball Iifter motor to raise extra balls. 
30 Yellow 9 1 - 1  Gray-Red 

L 3  N'O' I H-16 I 45- 1 1  Green-White In series with red 5-in-line scoring circuit for 4 star scoring. 
71-3 Orange-Red 

L 4  S.P.D.T. I 0-2B I 65-4 Brown-White Directs red or yellow score steps circuit theu mixer 113 disc. 
91-3 Gray-Red 

L3 S.P.D.T. L-23 31-5 Yellow-Red Opens score lites flash circuit, and completes extra-ball lites 
1 3-4 Red-Yellow flash circuit. 
74 Orange-Green 

L 4  N.C. L - l 3  45-7 Green-White Opens other-game advantage lites flash circuit. 
52-4 White-Blue 5 2- 1 1  White-Blue 

R l  SoP.D.T. I 0-28 I 13-8 Red-Yellow l in series with circuit of switch L4 above. 
9 3-3 Gray-Yellow 

Rl N.C. H-31 61-8 Brown-Red Opens circuit for other game advantages. 
83-4 Black-Yellow 

56-7 White-Brown R2 S.P.D.T. E-6 14-3 Red-Green Directs circuits for opening shutter and energizing timer cams 
R 2  N.O. 0-17 75 Orange-Whi te In series with red S-io-line scoring circuit for 4 star scoring_ 63- 1 1  Brown-Yellow index, and mixer l atch coils. 

90-8 Gray 98-2 Gray-Black 

TILT RELAY A- I! 14-5 Red-Green Energized by any cabinet tilt switch, also by coin switch if closed 
COIL 70 Orange too long. (See explanation of anti- cheat coin switch in manual) 

R3 N.O. H-29 54-8 White�Green ]n series with extra ball steps circuit. 
56-6 White-Brown 

L I  N.C. N-31 10 Red Opens 17 vole circuit. RED ROLL- A-36 J J umper Energized thru spotting disc when circuit complete thru other 
20-4 Blue OVER RELAY 70 Orange factors. 

L 2  N.C. \ G-2 \ 30-P Yellow (Plasti<:: Opens circuit to mixer-spotting unit motor. COIL 

6O-P Brown (Plastic) L !  N.C. B-36 25-13 Blue-White Opens circuit to coil. 

L 3  N.O· T B-4 T 13-16 Red-Yellow Completes a circuit to energize start relay if previous �ame w 
83-3 Black-Yellow tilted during search cycle. 

L 4  N.O. I H-13 I 57-6 White-Orange Completes a circuit to energize red button relay. 
8 5-7 Black-White 

) J umper 

L 2  N.O. 0-35 6 1-9 Brown-Red In series with circuit to energize select after 5th trip 
98-6 Gray-Black relay thru red panel roll-over button switch. 

L3 N.O. L-9 60-12 Brown Completes circuit to lite red roll-over lites on backglass, and 

R 1  N.C. ) -41 40-8 Green Opens circuit to magic number buttons. 80-9 Black panel. 

98-9 Gray-Black R I  N.C. H-25 48-9 Green-Black Scores, and extra balls proportioning circuiz thru mixer 1t2 disc. 

R2 N.O. C-8 75-8 Orange-White Completes a circuit to energize timer cams index coil if previo 
30 Yellow game was tilted during a spin. 

5 1- 1 1  White-Red 

R2 N.C. H-33 43-4 Green-Yellow Other game advantages proportioning circuit thru mixer 1t3 disc. 

R3 S.P.D.T. K-8 21-3 Blue-Red Opens game advantage, and playing circuits, and completes a 
30 Yellow circuit to close shutter if game is tilted when shutter is open. 

57-8 White-Orange 

YELLOW A-36 ) Jumper Energized thru spotting disc when cltcuit complete tnru other actors. 
45-8 Green-White ROLL-OVER 70 Orange 

R4 S.P.D.T. I N-29 I 38 Y.ellow-Black Opens 6 volt circuit, and completes a circuit to lite tilt lite. RELAY COIL 

54-2 �hite-Green L I  N.C. B-36 38- 13 Yellow-Black Opens circuit to coil. 
91-2 Gray-Red J J umper 

EXTRA-BALL T T Trips with extra-bail 112 relay. 
Itl RELAY 

L2 N.O. D-35 14-4 Red-Green ]n series with circuit to energize select before 5th trip relay thru I 
25-12 Blue-White yellow panel rollover button switch. 

L I  N.O. I L-29 I 21-4 Blue-Red Completes circuit to lite extra balls feature lite. 
50-9 White 

L 3  N.O. L-8 56- 1 2  White-Brown Completes circuit to lite yellow roll-over lite on backglass and 
80-9 Black panel. I 

L 2  SoP . D.T. I H-29 I 60-6 Brown Opens score steps circuit, and cOmpletes circuit for extra ball 
56-6 White-Brown steps. 

R 1  N.C. H-25 48-9 Green-Black Scores, and extra-balls proportioning thru mixer 112 disc. I 
65-8 Brown-White 

18-2 Red-Black 

L 3  S.P.D.T. I ) - 29  I 80-8 Black In series with circuit of switch L2 above. 
R2 N.C. H-33 57-8 White�Orange Other game advantages proportioning circuit thru mixer 113 disc. 

93-4 Gray-Yellow 
15-7 Red-White 
36-5 Yellow-Brown 

R I  N.O. \ E-24 \ 85-4 Bl ack-White Opens circuit to energize anti-cheat relay. 

BEFORE 4th A-ll ) J umper Energized thtu timer disc when 4th ball IS shot. 
SELECTOR 70 Orange 
LOCK 

9 1- 1 1  Gray-Red RELAY COIL 

R 2  S.P.D.T. I E-23 I 85-4 Black-White Opens guaranteed score step circuits, and completes 
30 Yellow guaranteed extra-ball steps. 

1 N.C. B- l l  83-6 Bl ack-Y ella w Opens circuit to coil. 
J J umpet 

61-2 Brown-Red 

R3 N.O. I E-9 I 71-8 Orange-Red In series with timer reset circuit when playing extra balls. 
2 N.O. F-8 36-2 Yellow-Brown In series with circuit to step timer unit from 4th to 5th step. I 43-2 Green-Yellow 

83-1 Black-Yellow 3 S.P.D.T. 1-41 15-11 Red�White Directs circuit from magic-number buttons, to (R) collect scores 
98-9 Gray-Black bUHon. 
53- 18 White-Yellow 

4 N.C. L - 1  10-5 Red In series with circuit to flash select�now lite before 4th ball. 
27-4 Blue-Orange 



.... c � TRIP RELAY BANK CHART FOR POSITION OF SWITCH ES REFER TO PICTORIAL VIEW ON PAGE 102 

LOCATION LOCATION 

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

BEFORE 5 th A· 1 1  J Jumper Energized theu timer disc when 5th ball is shot. 
SELECTOR 70 Orange 

SELECT A-35 25-11 Blue-White Energized thru spotting disc when circuit complete thtu other 
BEFORE 5th 70 Orange factors. Also energized by yellow rollover button switch when 

LOCK RELAY RELAY COIL yellow rollover relay is rripped 
COIL 

L l  N.C. B- l l  74-6 O[�ge-Green Opens circuit to coil. 
L l  N.C. B-35 25-11 Blue-White Opens circuit to coil. 

3 1- 1 1  Yellow-Red 
J Jumper 

L 2  N.O. 1-41 15-11 Red-White In series with circuit to magic-number buttons. 
L 2 N.O. H-9 54- 1 1  White-Yellow In series with timer reset circuit thru (R) collect scores button 98-9 Gray-Black 

7 l-8 Orange-Red switch. 

L 3  S.P.D.T. N- l 98-3 Gray-Black Directs circuits to flash select-now lite before 4th, before 5th, 
L 3  S.P.D.T. L-9 57-5 White-Orange Directs circuit for select before 4th ball feature lite or 

50-5 White select before 5th ball feature lite. 
14-1 Red-Green and after 5th ball. 74-8 Orange-Green 
75-3 Orange-White 

L4 N.C. G-32 36-4 Yellow-Brown Other game advantages proportioning circuit thru mixer 113 disc. 
L 4  N.C. C-35 31-11 Yellow-Red Opens circuit to energi ze select before 5th trip relay thtu yellow 4H Green-Yellow 

25-12 Blue-White roll-over panel button switch. 
Rl N.C. 1-23 14-9 Red-Green Scores and extra-balls proportioning circuit thru mixer #2 disc. 

L 5  N.O. D-12 10-6 Red In series with extra ball trip relay circuit when playing extra-ball s. 56-8 White-Brown 
25-8 Blue-White 

R2 S.P.D.T. L- l 10-5 Red Directs circuit for flashing select-now lite befote 4th ball or 
Rl N.C. 1-41 15-14 Red-White Opens circuit to magic-number buttons. 53-2 Whi te-Y ello w before 5th ball. 

45-5 Green-White 23-5 Blue-Yellow 

R2 N.C. M-9 52- 12 White-Blue Opens circuit to yellow panel roll-over lite. 
56-12 White-Brown 

R3 N.O. D-8 27-2 Blue-Orange In series with circuit to step timer unit after 5th ball is shot. 

SELECT A-35 61-11 Brown-Red Energized thtu spotting disc when circuit complete [htu other 
AFTER 5th 70 Orange factors. Also energized by red rollover button switch when red 
RELAY COIL rollover relay is tripped.. 

78-6 Orange-Black L l  N.C. C-35 18- 1 1  Red-Black Opens circuit to coil. 
61- 1 1  Brown-Red 

R4 N.O. F-5 18-6 Red-Black In seties with citcuit to energize start relay when playing extta 
50-2 White balls. L 2 N.C. 1-22 21-3 Blue-Red Scores and extra-balls proportioning circuit thru mixer #2 disc. 

56-8 White-Brown 
AFTER 5th A-1O J Jumper Energized when 6th ball ( Ist extra-ball) is shot. 
SELECTOR 70 Orange 
LOCK RELAY 

L 3 S.P.D.T. L-9 50-5 White Directs circuit for select before 4th, select before 5th, or select 
80-9 Black after 5th feature lite. 

COIL 85-8 Black-White 

L l  N.C. B-I0 98- 11 Gray-Black Opens circuit to coil. 
J Jumper 

L 4  N.C. F-32 27-12 Blue-Orange Other game advantages proportioning circuit thtu mixer #3 elise. 
10-8 Red 

L 2  N.C. M-9 41-8 Green-Red Opens circuit to red panel roll-over lite. 
60- 12 Brown 

Rl N.C. H-25 40-9 Green Scores and extra-ball proportioning circuit thru mixer #2. 
65-8 Brown-White 

L 3  N.C. C-35 18- 1 1  Red-Black Opens circuit to energi ze select after 5th trip relay thtu red roll-
61-9 Brown-Red over panel button swirch. R2 S.P.D.T. L- l 53-2 Wbite-Yellow Directs circuit for flashing select-now lite before 4th, before 5th, 

90 Gray or after 5th ball. 

R l  N.C. L-2 75-3 Orange-Whi te In series with circuit to flash select now lite after 5th ball. 
78-2 Orange-Black 

78-2 Orange-Bl ack R3 N.O. 1-42 45-5 Green-White In series with circuit to magic-number buttons. 

R2 N.C. H-41 27-10 Blue-Orange Opens circuit to magic number buttons. 98-9 Gray�Black 

9 1-6 Gray-Red 
------- --
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N A M E  SPI N N I NG M IXER 
OFF R E. 

COIL TUR N S  a .. 
W I R E  G AU GE 23 00  3 3  

CO IL RESI STANC 85 A. / NOM INAL /. 
OF£RATI NG 50 v .  VOLTAGE 

TE ST 37 v .  VOLTAGE 
�XT E N S IO N  

PR ING LDA O  Y E L LO W  

SW . A�TUATOR 
STROt<.E 3 / 3 2 

TIt£RMALEZE 
WIRE OR 

A DD I TIONAL EQUI 'VAL AN T, 
I N FO RMAlI ON  00 WRAP ON COIL 

S PRI N G  
COLOR PART 

CLEAR SP- 199 - 1 3  

B LU E  SP- 199 - 14 

YE LLOW SP-1 99-1 5 

REO SP-199�16 
G R E EN SP-1 99-17 

0 0 

0 0 0 

0 0 
AR M ATURE P LATE S  - A - 6 05 - 1  
SWITCH ACTUATORS - L - 248 

0 0 

0 0 

0 0 

f1 � � ���JAIBlc l 
SPINNING MIXER REPLAY RESEl ANTI-CH EAT START RED BUTTON 

ON RE . RE . RE . R E .  RE . 
.. -- *" tk -

2 3 0 0  33 2 300 33 2300 33 18 00 33 2000 33 

85 A. 85 ..Jl.. 85 ..t\.. 65 ...n.. 75.1l.. 

50 V .  50 V .  50 V .  50 V . 50 V .  

3 7  V. 37 V .  39 V .  32 V .  .32 V .  

Y E L LO W CLEAR YE L LOW YE L LOW C L E A R  

3 / 32 3 / 32 3 / 32 3/ 3a 3 / 3 2  

THE RMAL E ZE THE R M A LEZE T H E RMALEZE 
W I RE OR WI RE OR WIRE OR 
E QU I VALANT . EQU I VAL A NT. EQUI VALA N T .  

N O  W RAP ON COI L NO W RAP ON COI L  NO W R AP  ON COI L , 

CODE 
N O .  LO A D  

1 3  O Z  AT 151 16 

21 0Z AT 15/ 1 6  

1 5  az AT 15116 
9 OZ AT 1 5 / 16 
17 02 AT 15 l ts 

105 



� 6 RELAY BANK SWITCH CHART FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ON PAGE 1 05 
en 

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

DIAGRAM 

LOCATION 
RELAY SWITCH I ON WIRE N •. WIRE COLORS FUNCTION OF SWITCHES 

DIAGRAM 

SPINNING A-38 31-7 Yellow-Red Energized during spin thru red, yellow or green score disc when 

MIXER-OFF 70 Orange circuit complete thtu other factors. Either this relay or spinning 
RELAY COIL mixer-on relay is energized during each spin. 

ANTI-CHEAT A-25 78-4 Orange-Black Energized by control unit cam switch 1t5C when circuit complete 
RELAY COIL 70 Orange thtu other factors. Switches on this relay protect scoring, game 

advantages and lite circuits. 

A N.O. C-38 50-8 White Lock-in circuit for this relay. 
52-8 White-Blue 

A S.P.D.T. G-5 75-2 Orange-White Opens start relay circuit, and completes circuit ro energize replay 
56-2 White-Brown reset relay when this relay drops out. - ---- 50-2 White 

B N.O. B-8 75-8 Orange-White 10 series with circuit t{� timer cams index coil to complctt! timer 
30 Yellow cams cycle. B N.O. N-31 20-4 Blue Opens 17 volt circuit when this relay drops out. 

80-1 Black 
C N. C B-37 48-8 Green-Bl ack Opens circuit to spinning mixer-on relay. 

48-8 Green-Black C N.O. F-25 78-4 Orange-Black Lock-in circuit for this relay when energized. 
30 Yellow 

D N.C J-30 36-5 Yellow-Brown Opens circuit for game advantages. 
51-5 White-Red D N.C J-7 14-14 Red-Green (Safety circuit) In series with circuit to close shutter when this 

30 Yellow relay drops out, and shutter is open. 

SPINNING A-37 48-8 Green-Black Energized during spin thtu spinning mixer disc when circuit 

MIXER-ON 70 Orange complete thtu other factors. Either this relay or spinning mixer-off 

RELAY COIL relay is energized during each spin. 

E S.P.D.T. N-28 91-2 Gray-Red Opens 6 volt circuit to score lites, and completes circuit to tilt 

38 Yellow-Black lite when this relay drops out. 
40 Green 

A N.O. B-8 75-8 Orange-White In series with circuit to timer cams index coil to complete timer 

30 Yellow cams cycle. 
F N.C I G-12 57-6 Whi te-Orange ( Safety circuit) In series with circuit to energize red butron relay 

85-7 Black-White when this relay drops out. 

B N.O. C-37 48-8 Green-Black Lock-in circuit fot this relay. 
52-8 White-Blue 

C N.C 6-38 3 1-7 Yellow-Red Opens circuit to spinning mixer-off relay. 
50-8 White 

REPLAY-RESET! A-4 I 75-2 Orange-White Energized when anti-cheat rday drops out. 

RELAY COIL , 70 Orange 

START RELAYI A-5 I 13-16 Red-Yellow Energized [hru coin switch (playing coins) or theu red, green, blue 
COIL 70 Orange and yellow button switche s (playing replays). 

A S.P.D.T·1 H-38 I 52-8 White-Blue Opens lock-in circuit for spinning mixer-on or off relay, and 
21-3 Blue-Red completes circuit to run variator motor. 
53-8 White-Yellow 

B N.O. 1-5 13-16 Red-Yellow Lock-in circuit for this relay. 

A S.P.D.T. I C-3 I 90-5 Gray Directs replay register unit reset circuit. 
41-6 Green-Red 
5 3-7 White-Yellow 

48-2 Green-Black 

C N.O. 1-6 IO-IO Red Completes circuit to energize mixer latch, and timer cams index 
48-2 Green-Black coils. Also in series with circuit to open shutter on 1 s t  coin or 

B N.O. G-l 20P Blue (Plastic) Completes a circuit to control unit, and mixer-spotting unit motors. 
replay starting new game. 

60P Brown (Plastic) D N.C I C-22 I 75-4 Orange-White Opens extra-ball multiple steps circuit during spin. (When playing 

C N.O. H-3 56-2 White-Brown Lock-in circuit for this relay. 
78 Orange-Black for extra-ball s) 

75-2 Orange-White E N.C I H-31 I 18-7 Red-Black Opens circuit for game advantages during spin. 

D N.C C-5 13-9 Red-Yellow Opens start relay circuit. 
83-3 Black-Yellow 

83-4 Black-Yellow 

RED BUTIDN I B-12 I 85-7 Black-White Energized by red button switch. (Play all) Also energized when 
RELAY COIL 9 1-8 Gray-Red game is tilted or anti�cheat relay drops out. 

A S.P.D.T. I M-3 I 21-4 Blue-Red Direct circuit from e xtra·ball s feature lite to all features lite. 
51-15 White-Red 
25-15 Blue·White 

B S.P.D.T. I C-6 I 9 3-2 Gray-Yellow Opens circuit to energize mixer latch, and timer cams index coil 
98-2 Gray-Black during extra-ball play, and completes circuit to open shutter whe 
14-3 Red-Green starting new game after extra-ball play. 

C N.O. I F-12 I 27-8 Blue-Orange Lock-in circuit for this relay. 
57-6 White-Orange 
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Name 
Coil turns a 
wire gouge 

Coil reSIstance 
( nominal) 

Operating 
voltage 

Test 
voltage 

ExteMlon 
spring load 

Sw actuator 
stroke 

Add itional 

information 

C OLOR 

!cL EAR 

B LUE 

YELLOW 

R E D  

G RE EN 

o 

o 111---4r 
o 

E 

GREE N  6 
R E .  

2300 .. 33 

8� Jl. 

5 0  V .  

3 8  V.  

CLEAR 

3 / 32 

THERM ALE ZE 
W I R E  OR 
�QU IVA l E N T  . 

o o 

o <:> 
RMA RE PlATES- A- 605- 1 

SWITCH ACTUATORS - l - 248 

FEATURES lOC K  PLAY FEATURES 
RE . R E .  

2300 
.. 

3 3  23 00 ........ 33 

8� A 8� 4\. 

50 V .  50 \t .  

31 V .  3 1  V. 

CLEAR YELLOW 

3 / 32 3/ 32 

NO WR AP ON 001 L. 

S PR I NG C O DE 

PART NO . LO A D  

SP- 19 9- 13 1 3  OZ. AT 15/ 16 

SP-199- 1 4  2 1 OZ . AT 15 / 1 6  -
S P-199 - 15 1 5  OZ . AT 15116 

SP- 199 - 1 6 9 OZ . AT 1 5 /16 

S P - 199 - 1 7 17 OZ AT 15 1 16 

o o 

o o 

SC O R E S  LOCK PL AY SCORES 
RE. R E . 

1 800 
.. 

33 1 8 00 
·

3 3  

6 �  .n. 6� .n.. 

5 0  V .  5 0  V .  

37 V .  3 7  V.  

YE LWW YE LLOW 

3/ 32 3 / 32 

THERMA LEZE TH E R MALEZE' 
W I R  E OR W I R E  O R  
E QUIVALE N T. EQuiVALE N T. 
NO WR AP ON COil . NO WRAP ON COIL 
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.... C) 00 5 RELAY BANK SWITCH CHART FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ON PAGE 107 
LOCATION 

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

GREEN 6 B-25 13-3 Red�Yellow Energized thru green score disc when circuit complete thtu other SCORES LOCK 
RELAY COIL 71'13 Orange-Red factors. Switches on this relay control circuits for red, and yellow RELAY COIL 

score steps when playing for scores only or scores and features. 
A S.P. D.T. 

A S.P.D.T. C'26 45-2 Green-White Directs circuits for yellow score steps. 
38'9 Yellow-Black 
53·6 White-Yellow 

B S.P.D.T. 
B S.P.D.T. D·29 45-2 Green-White Directs circuits for red score steps. 

63-4 Brown-Yellow 
53·6 Will te-Y ella w 

C N.O. 
C N.O. C-26 45-2 Green-White In series with circuit for yellow, and red score steps. 

53-6 White-Yellow 
D N.O. 

D N.O. 0-26 18·4 Red-Black In series with circuit chtu mixer 11:2 disc for yellow, red, and green 
25-6 Blue-White score steps. 

E N.C. 
E N.O. B-26 27-5 Blue-Orange In series with circuit for yellow, and red score steps. 

93-11 Gray-Yellow 
F N.O. 

F EATURES B-44 23-11 Blue-Yellow Energized by control unit cam switch 1t7B when play features 
LOCK 53-14 White-Yellow relay is energi zed, and circuit complete thru other factors. 
RELAY COIL PLAY SCORES 

RELAY COIL 
A N.O. D·44 40· 15 Green Lock-in circuit for this relay. 

53-14 White-Yellow A S.P.D.T. 

B N.O. E-33 45-9 Green-White In series with circuit for all game advantages. 
90-6 Gray 

B S.P.D.T. 

C N.O. F-31 13-7 Red-Yellow In series with circuit for magic-numbers feature unit steps. 
60-14 Brown 

PLAY B- 46 2 3- 1 1  Blue-Yellow Energized by (green) play features button switch when circuit C S.P.D.T. 

FEATURES 61-13 Brown-Red complete thtu other factors. 
RELAY COIL 

A N.O. C-46 61-13 Brown-Red Lock-in circoit for this relay. D N.C. 

8 1- 13 B1ack·Red 

B N.O. E·44 43-14 Green-Y ello w Completes circuit to energize fearures lock relay. E S.P.D.T. 

53-14 White-Yellow 

C N.C. A- 31 7 1- 1 3  Orange-Red Opens yellow, red, and green score unit step-up circuit. 
80-15 Black 

F N.O. 

D N.C. L·23 31-5 Yellow-Red Opens yellow, red., and green score lites flash circuit. 
54 White--Green 

G N.O. 

E S.P.D.T. K-3 38- 1 1  Yellow-Black Directs circuit from extra ball, all features, and play scores 
30 Yellow feature lites to play features lite. 
23-15 Blue-Yellow 

LOCATION 
ON WIRE No. 

DIAGRAM 

B-45 23· 1 1  
93-14 

F·29 23·12 
27·5 
61-10 

G-31 57·9 
40· 1 1  
61-9 

D-45 40· 15 
9 3· 14 

F·29 14·6 
�- - - 63· 1 2  

�-
.H-32 18-7 

36-4 

F-29 38-5 
56- 1 1  

B-47 23·11 
65·15 

C'31 27-5 
25-5 
45-2 

L-3 5 1- 15 
38· 1 1  
21·15 

B·3O 10·4 
13-8 
75-6 

L- 1 2  14·8 
5 2 · 1 1  

B-27 85· 1 1  
56-7 
98-5 

C-47 57-13 
65-15 

D-45 43·14 
93-14 

-

WIRE COLORS 

Blue-Yellow 
Gray-Yellow 

Blue-Yellow 
Blue-Orange 
Brown-Red 

White-Orange 
Green 
Brown-Red 

Green 
Gray-Yellow 

Red-Green 
Brown-Yellow 

Red-Black 
Yellow-Brown 

Yellow-Black 
White-Brown 

Blue-Yellow 
Brown-White 

Blue�Orange 
Blue-White 
Green-White 

White-Red 
Yellow-Black 
Blue-Red 

Red 
Red-Yellow 
Orange--White 

Red-Green 
White-Blue 

Black-White 
White--Brown 
Gray-Black 
White--Orange 
Brown-White 

Green� Yellow 
Gray�Yellow 

FUNCTION OF SWITCHES 

Energized by control unit cam switch 1t7B when play scores relay 
is energized, and circuit complete thru other factors. 

Directs circuits for yellow, red, and green score steps. 

Directs circuit for green score steps. 

Lock-in circuit for this relay. 

In series with circuit for yellow, red, and green score steps. 

Opens circuit for game advantages. 
-.-- -

In series with circuit for yellow, red, and green score steps. 

Energized by (blue) play scores button switch when circuit 
complete thru other factors. 

Directs circuit for green score step. 
-- -.-

Directs circuit from extra-balls- feature, and play-all feature lites 
to--pIay scores feature lite. 

--

Directs circuits for red score steps. 

Opens features flash circuit. 

Directs circuits for yellow score steps. 

Lock-in circuit for this relay. 

Completes circuit to energize scores lock relay. 
---

: 
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SHUTTER MOTOR PICTORIAL VIEW 
LETTERS CORRESPOND TO SWITCH CHART AT RIGHT 

� 

SHUTTER 'MOTOR CAM SWITCH CHART 
FOR POSITION OF SWITCHES SEE PICTORIAL VIEW AT LEFT 

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

DIAGRAM 

l A  N . C. J-14 14 Red-Green (Go sed when shutter is closed) in series with replay scoring 
21-3 Blue-Red circuit. 

18 N.O. H-44 21'3 Blue-Red (Closed when shutter is open) in series with circuit to energize 
75-13 Orange-White features lock relay, scores lock relay, play features relay, and 

play scores relay. 

K N.C. 1-9 21'3 Blue-Red (Gosed when shutter i s  closed) in series with timer unit step-up, 
98-8 Gray-Black and reset circuits. 

ID N.O. 1-7 14- 3  Red-Green Completes shutter motor carry-over circuit. 
30 Yellow 

2A N.C. G- 1 3  �1-3 Yellow-Red ( Closed when shutter is closed) in series with circuit to run ball 
36- 3 Yellow-Brown Ii fret rno co [� 

3A N.O. E-48 85-5 Black-White Resets extra-ball unit, yellow, red, and green replay counter uni IS, 
30 Yellow when starting new game. 

3B N.O. H-2 20-P Blue{Plastic) Resets trip bank, when starting new game. 
70-P Orange(Pl astic 

4A N.O. H-7 14-3 Red-Green (Closed when shutter is open) in series with circuit to close 
18-3 Red-Black shutter if game is tilted when shutter is open. 

4B N.C. J - 1 1  10-13 Red (Closed when shutter is closed) in series with circuits to energize 
40-8 Green before 5th, and after 5th selector lock relays. 

4C N.O. 1-7 18-3 Red-Black ( Closed when shutter is open) same function as switch 4A. 
45-8 Green-White 

4D N.C. J -38 21-3 Blue-Red (Closed when shutter is closed) in series with selector lock 
40-8 Green relays circuit, also in series with red, and yellow rollover 

switches, and magic number button swirches. 

5A N.C. H-9 65-2 Brown-Whire (Closed when shutter is closed) same function as switch Ie. 
98-8 Gray-Black 

5B N.O. H-43 31-4 Yellow-Red (Closed when shutter is open) drops out lifter start relay when 
9 1-4 Gray-Red shutter closes. ( lst ball is shot) 

5C N.O. H-30 36-5 Yellow-Brown (Closed when shutter is open) in series with circuit for game 
61-8 Brown-Red advantages. 

5D S.P.D.T. E-6 63- 1 1  Brown-Yellow Directs circuir from shutter moror to timer cams, and mixer latch 
10-10 Red coils. 
93-2 Gray-Yellow 

6XA N.C. A- 12 91-8 GrarRed (Open only during shutter cycle) in series with circuit to energize 
70 Orange red button relay. 

6A N.O. 1-9 7l-8 Orange-Red Resets timer unir, when srarting new game. 
3.0 Yellow 

6B N.O. E-50 78-3 Orange-Black Resets magic-number feature unit, yellow, red, and green score 
30 Yellow units, when starting new game. 



SHUTTER MOTOR 
( MOTOR PART NO . E-II9-99 ) 

o 

o 

o 

o 

N O T E : 

o 0 

o 

GEAR 8 SHAFT ASSEMBLY 
ZGS - 5922 - I  

GEAR 
G-581 8 

GEAR G -410 9 

GEAR ROTOR 8 SHAFT ASSEMBLY 

ZRST -171 5 - 30- 1 

STATOR 8 COIL ASSEMBLY 
ZS- 1704- 2 51 

WHE N ORDERING GEARS FOR SHUTTER MOTOR, 

REFER TO PA R T  NUM B E R S  SHOWN ABOVE. 

NEW ANTI-CHEAT COIN SWITCH CIRCUIT 

The coin switch gives a very short pulse,  when operated 

by a coin. With this new circuit, the game will tilt if the 

pulse is not as short a s  from a coin, so that operating the 

coin switch with wire, strings, etc., usually results in a tilt. 

The circuit is completed thru control unit cam switch 

#4D (on wiring diagram at H .. 5 ) .  
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BALL LIFTER MOTOR PICTORIAL VIEW 
NUMBERS CORRESPOND TO SWITCH CHART BELOW 

A- 800 -70 
DISC ASSEM 

USE 
PARKER- KALON 
SHEET METAL 
SCREWS. 
TYPE Z - 4  X 3/ 16 
BINDING t£AD 

NOTE : 

BALL LIFTER MOTOR SWITCH CHART 

(MOTOR PART NO. E-1I9- 1 I0 )  

o 

o 

o 

o o 

GEAR a SHAFT ASSEMBLY 

ZGS-5985-1 

GEAR 
G-5318 

GEAR 
G- 4114 

COIL a STATOR ASSEMBLY 
ZS- 1704-251 

GEAR ROTOR a SHAFT ASSEMBLY 

Z RST- 17I5 -30- 1 

WHEN ORDERING GEARS FOR BALL LIFT MOTOR 

REFER TO �RT NUMBERS SHOWN ABOVE . 
• 

FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ABOVE 

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

DIAGRAM 

lA N . C. H- l l  1 5-6 Red-White In series with circuit to energize before 5 th, and after 5th selector 
85-6 Bl ack-White lock relays. 

IB N.O . 1- 1 3  9 1- 1  Gray-Red Completes ball lifter motor c arry-over circuit. 
30 Yellow 

2A N.O. E-7 27- 2 Blue-O range P ulses timer unit step-up coil for first 5 steps. 
43-2 Green-Yellow 

3A N.O. J - l l  8 3-7 Black-Yellow Completes circuit to energi ze before 4th selector lock relay. 

2 1- 3  Blue-Red 
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� VARIATOR UNIT MOTOR (E-1 1 9-247) 

VARIATOR UN I T  MOTO R 
{ E- 1 I9- 247 )  

:0 0: 

G E AR B SH AFT ASSY. 
ZGS- 1745 - " 

GEAR G - 5318 

GEAR G - 41 1 4 

GEAR ROTOR S SHAFT ASSY. 
Z R S - 171 5 -31 - 1  

STATO R B COIL ASSY. 
ZS - 1704-2 6 1  

MAGIC NUMBERS ASSEMBLY MOTOR (E-1 19-241 ) 

MAGIC NUMBERS ASS'y. 

o 

(0 
o 

MOTOR 
E - 1 1 9  - 241 

�
_

--,
GEAR a SHAFT ASS/Y. 

-' ZGS-40258 -3 

-' GEAR G - 53 18-3 

STATOR a COIL ASS 'y. 
ZS - 4008 - 26 37 

---- GEAR G -4 100-3 

�EAR ROTOR a SHAFT ASS 'Y. 
ZRS - 4091 - 1  

MAGIC NUMBERS ASSEMBLY PARTS LIST 
Complete unit-AS-2071. 
Contact plates for A-B-C-D sections-W-947. 
Wiper assemblies for A-B-C-D Sections-AS-I046-305. 
Motor-E-1 19-241 .  
Motor fan-C-344. 
Main roller chain-M-I058-1. 
Roller chain & link brackets for A-B-C-D sections-A-2503. 
Index magnet coils for A-B-C-D sections-C-2794-328. 
Key washers for A-B-C-D sections-P-1 63-36. 
Leather washers for A-B-C-D sections-P-1 63-35. 
Numbers assembly for "A" section-AS-2072-1. 
Numbers assembly for "B" section-AS-2072-2. 
Numbers assembly for "C" section-AS-2072-3. 
Numbers assembly for "D" section-AS-2072-4. 
NOTE : When ordering individual plastic number discs for A-B-C-D 

sections, specify # 1,  #2,  #3,  etc. 



MOTOR ASSEMBLY (Pari No. E-119-212 ) 

MOrOIt' FRA ME UNIT 
PT N e  £ - 34/ - 3  

BEA R/He; 8RACK� T ASS£M6i. 
PT. N� A- " .7· 2 

SHOULD£"I«' 8U.::iHINf; 
PT. NP 5-/5." ZOt# 2- ,Q£Q-o. 

ReTAINING RIN6 
P -ZB!lI-!J 

GEAR 80M rlOU$lN6 A5SENlBL Y 
pr N� A - '599 

MorOR RorOR ASSEMBL 
PT. NfJ? A- t7i?5 - / /  

_ BUSHING 
PT. N� 5 - 156 -0714 

WASHER (SHIM) 
Pr III!! P · OO/· 2I1J 

(SEE NorE BELOW) 

6EA R '  
PT. IV� A - ItJ02 - 17, 

GeAR A S SEMBL Y' 

PT. N'2 A - /tJ02 -26 

COVER GASKE T 
PT N� P- 2990 
WA SHeR (.sHIM) 
PT. N� P'�OI'ZIf6 

(5EE NorE BEl-OW) 

-
�� -

COVEl=> .l'45SEMBL Y 
IV!! A - 1600 - 4  

P ' 2991 

R- 252 

FAN 
pr N! A -

�i=\{i!lI����I!I!lr�!��� 5J-iA F r  A SSEMBL Y (OV TPvr) 
' T N!! A - /(IO/ - 8  

C-.J4" 
(A"LTEflNATC) 

-6-40" JJ6 £ 6  FIL l.lsr£R 
HO. LOCK SCREw 2 - REO'O. 

WASHER - - . �  
PT. N I  p.6OI'�$ 

-10-.32 1>' � L6. RO. HO. MACHIN4 5cl'tEw 

NO Te IN ORDER TO MAINTAIN PJ;lOPER 
CL EARANCES BE TWEEN GEARS I T  IS MOST IMOlf'rANT THA T WHEN 
REASSEMBLING GEAR TRAIN ! I. SHIMS BE REPl ACED .W THEIR RESPEC TIVE lOCA TION$. 

2. SAME NUM8£ e 0.4:' SHIMS' BE 
REPL Ace£) IN EACN �£5PECTIVE L OCATION. 

GEAR A S SEMBLY 
PT. /liP A- 16 02-24 

GE�R A S SEM8 L Y"  
PT. /\If A ·  16 02" 28 

DISC (rHRU5 T) 
Pr. N'2 P ',3020 

N O T E  A ;  Bearin g M - 65 2  i s  part o f  Gea r B o x  Cover A s s em b l y  A - 1 60 0 -4 

and ca nnot b e  order e d  separately. 

NOTE B :  aearing M - 650 I s  part o f  Gea r Box 

and cannot be ordend sep ar ately. 

H ousin g A ss e m b l y  A- 1599 
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M ISCELLANEOUS PARTS 

Back Cabinet Assembly: 

Part No. 
G-292- 10 
M-281-14 
E-122-19 

Name of Part 
Back glass 
Lock and keys (2) keyed alike 
Transformer 

Back Door Assembly: 

M-281-24 Lock and keys (2) keyed alike 
SW-IOO-I06 Lock switch 

Front Cabinet Assembly: 

M-168-15 
AS-1 87-17 
AS-1835 
A-I OO-7 
SP-200-24 
SP-243 
R-I08-3 
P-71 1-1 
P-1900-47 
A-2304-2 
A-1533 
E-130-10 
P-4052 
M-I06-1 
M-163-4 
A-1 729-6 
P-2768-15 
E-I 08-57 

A-1538-3 
A-1729-6 
E-IOl-45 
AS-277-50 
CA-567-113  
AS-2041-2 

Ball 
Ball shooter assembly 
Ball shooter housing 
Ball shooter rod 
Ball shooter spring ( long) 
Ball shooter spring (short) 
Ball shooter tip 
Cigarette holder 
Coin box 
Coin box cover 
Coin slide to slug rejector 
Counter-48 volt 
Legs 
Leg bolt 
Leg adjuster 
Push button assembly 
Ring-blue 
Toggle switch 

Front Door Assembly: 

Armature plate (AS-277-50) 
Button-metal 
Coil for coin lock out 
Coin switch assembly 5¢ or lO¢  
Front door only 
Front door assembly complete 

Specify 5¢ or lO¢ 

Front Door Assembly (Continued): 

Part No. 
A-254-33 
M-281-6 
E-I08-14 

P-2768-5 
P-2768-6 
P-2768-7 
P-2768-16 
M-280-15 
M-280-16 

Name of Part 
Hinge and bracket 
Lock and keys 
Micro switch for coin switch assem-

bly 5¢ or l O¢ 
Ring-red 
Ring-yellow 
Ring for M-281-6 lock 
Ring-green 
Slug rejector 5 ¢  
Slug rejector lO¢  

Front Moulding Assembly: 

A-2359 
A-1272-23 
A-1272-24 
A-1272-25 
A-1272-26 
A-1272-29 
AS-1305-16 
CA-I058-2 
P-2210-36 
P-2210-38 
P-221 0-80 
P-22 I 0-81 
P-22I0-84 
P-22 I0-85 

AS-1315 
C-326-9 
R-1 1 5-4 
M-170 
C-387-1 
C-387-2 
R-243 
R-243-2 

Coin slide 5¢ or lO¢  
Button & pin (A) 
Button & pin (B) 
Button & pin (C) 
Button & pin (D) 
Button & pin (R) 
Front moulding assembly complete 
Front moulding-wood part only 
Plate A-B-C-D button 
Plate R. button 
Plate lO¢ 
Plate 5 ¢  
Plate-Red letter game 
Plate replay instructions 

Panel Assembly: 

Ball gate and switch assembly 
Light shield post 
Rebound rubber 
Rebound spring-double post 
Roll over button-red 
Roll over button-yellow 
Rubber ring for yellow post 
Rubber ring for red post 

Bally pin game lubricant now available in one half-pint 

(8 Oz.) containers with plastic spout and screw cap. 

.� '" PRINT t O IN U.S.A. �� 


