




























MAGIC- SCREEN LAYOUT 
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WHEN CHECKING OUT ANY "IN-LINE" OR "SECTION" REPLAY SCORING CIRCUIT, 

REFER TO SEARCH POSITIONS CHART FOR THE FDSITION ON "SEARCH D ISC" 

WHERE THAT"IN-L1NE "OR "SECTION "REPLAY SCORING CIRCUIT IS SEARCHED. 

EXAMPLE. 

W I TH BALLS IN PR OPER HOLES ON PLAYFIELD CORRESPONDING TO ®-@---@ (SEE MAGIC-SCREEN LAYOUT ABOVE ), REFER 10 SEARCH 

POSITIONS CHART. THE CHART WILL SHOW THAT THIS YELLOW VERTICAL 

"3-IN-L1NE "COMBINATION IS SEARCHED AT POSITION 34 ON THE 
"SEARCH DISC ", THRU SEARCH DISC WIPERS [QJ [f] a [§J, AND SEARCH 

RELAYS tI I#.2 #3 SHOULD BE ENERGIZED TO SCORE REPLAYS. 
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� SEARCH DISC viewed from BUTTON or WI PER side 

THRU WIPERS lEJ. CIRCUIT TO ENERGI ZE  POSITION 29 RE. (otAG. G-44) ---------,----
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THRU WIPERS [!I CIRCUIT FOR BLUE SECTION SCORING . (DlAG.G-IS) 
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THRU WIPERS �. [I]. @].[J.@].(Bj CIRCUITS FROM MAGIC-SCREEN .DISC TO ENERGIZE SEARCH RELAYS FOR SCORING. (DIAG.K-42) 
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THRU WIPERS ill .PART OF RED REPLAY COUNiER 
STEP-UP CIRCU IT WHEN SCORING (OIAG. 0-22) 
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9� THRU WIPERS 181. YELLOW, REO,GREEN 4-IN-LINE � 
:J 

AND4- IN- 5tc-noN SCORING CIRCUITS. (DIAG.H- 201 

I� 
� THRU WIPERS r . YELLOW REPLAY COUNTER �[} 3
0 

STEP-UP CIRCJ,!;) WHEN SCORING (0IAG.0-20) 

FEED WI PERS 00 FOR YELLOW, REO OR GREEN 
3-lN ... LlNE, AND 3-IN-SECTION SCORING CtRCUllS.(DIAG.G-i9) 
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CIRCUITS TO ENERGIZE SEARCH-

FEEDS WIPERS (8J FOR CIRCUITS TO STEP 
WINNER UNIT. (DIAG. 8-14) 

FEEDS WIPERS [!] FOR BLUE SECTION SCORING 
(otAG. G-I8) 
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THRU WIPERS (Hl. CIRCUIT TO STEP WINNER UNrT 
WHEN REO·SCORE BOOSTER RE.IS ENERGIZED. 
(oIAG. B - 14 ) 

THRU FEED RING, FEED FOR WIPERS [] 
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MAGIC SCREEN UNIT viewed from BUTTON or WIPER side 

THRlJ WIPERS ® a <ii) . CIRCUllS 10 MOVE MAGIC· SCREEN. (tlAG. (.42) 

,THRU WIPERS (� 

I \
THRU WIPERS® 

CIRCUITS FROM PANEL SWlltHES TO SEARCH J3 J2 r' ------'-----, IXSC TO ENERGIZE SEARCH RELAYS FOR s;IHIoG -­
(DlAG.l-12-3!)) 

I THRU WIPERS @ rTHRU WIPERS ® 

I I THRU WIPERS <D 
JI CIRCUITS FROM PttNa SWITCHES TO SEARCH DISC 10 ENERGIZE 

--SEAR:;H RELAYS FOR 5CORING.(D1AG. L-30,37,40) 
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THRU WIPERS@ CIRCUITS FROM PANEL 
SWlTCHES TO SEARCH DISC 10 ENERGIZE 
SEM«::H RELAYS FOR SCORlNG�DI.o'lW. K· 40) 

THRU WIPERS ® CIRCUITS FROM PANEL 
SWITCHES TO SEARtH DISC TO ENERGIZE 
SEA�H RELA'fS FOR stORING. \tIIAG.K-'31) 

THRU WIPfRS @ CIRCUITS FROM PANEL 
SWITCHES TO SEARcH DISC TO ENERGIZE. 
SEARCH f£LAlS FOR s::rFN::> (()AG. 1<:-35) 

st:.o.RCH RELAYS FOR SCORING.IOIAG. L-35,31, 40) 

CIRCUITS FROM PANEL SWITCHES 10 SEARCH DISC 10 ENERGIZE 
--SEARCH RELA'l"S roR StORINe.{OIAG. L·30,32 ) 
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SEAFOt RELAYS R:A SCORING. (OIAG.K-35) 



� SPOTTING DISC viewed from BUTTON or WIPER side 
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CONTROL UNIT PICTORIAL VIEW NUMBERS CORRESPOND TO SWITCH CHART ON PAGE 96 

NOTE: SW. NO.13 IS MOUNTED 
CODE 

ON SIDE OF CAM N.C. ____ NORMALLy CLOSED 
N.O. __ . __ NORMALLY OPEN \ SEARCH DISC M B.B __ .. MAKE BEFORE BREAK 
S P.DT __ SINGLE POLE DOUBLE THROW r- (WIREO) 

8E W-849-4 
- r- r- r- t-- r- ,---
3D 4D 5D 70 � D 9D 9XD 
� I-- r- r- r- r- f------

MOTOR 3C 4C 5C 7C 8e 9C 9XC 
r-- r-- r-- t-- I-- r-- t-- ,--- r-- ;--E-119- 212 28 38 48 58 78 88 98 �X8 138 /48 15 8 f----.. 

SEE PAGE, 108 r- � r- - r- [3 I-- I-- t-- '---- �RRR - t--- f----- [� ,-F) 2A 3A 4A 5A 7A 8A 9A f.3XA 13A 14A 15A 

+ I ;� 
/ \ 

r--
19C 

r-- r- r- 1--
178 18B 18D 19B 
f-- Fc NOTE I-- r- I--
17A SEE ADJUSTMENT 1St 18C 19A 

INSTRUCTiON BELOW i-----' 
TIMER REPLAY 
CAMS CAMS SEARCH h 

INDEX INDEX INDEX 
E-IS4-41 E-184-74 E·184-112 

N O TE: iT is i MPORTANT TO ADJUST REPLAY C AMS INDEX SWITCH NOS. i8 A,ISB,18C SO THAT THEY MAKE ONLY 

WHEN THE REPLAY CAMS INDEX COiL is ENERGiZED. WHEN THE REPLAY CAMS iNDEX is DE-ENERGiZED,THESE 

SWiTCHES S HOULD OPEN AND REMAIN OPEN WHILE SWiTCH IS RIDING O N  OUTER EDG E O F  CAM. 

CC)RRECT 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. 

,LCIOSEN SCREWS THAT HOLD SWITCH, THEN MOVE UP OR DOWN. 

!.!.!:....! 
IIfP\.AY CAMS � STAIIT .... 
'10 ROTAn:. TH[Y AR( _ OUT 
M THt:III INDlX !'OSITION. 
SWlTQP 11A,. 15. AR( STU 
QPf; •. IWITtM IS "!!!!!,�. 

!!!:...! 
SWrTQP ISA,. IS. AR( _ 

Cl.OSf:D. 
1WITl:H II IS I!Il.I. 1iU!Kl!. 

SWITCHES 15A,. 138 ARE HOW 
O�N AGAIN 
SWITCH 15 IS STILL CL05£D 

= 
All SWITCHES ARE NOW OPt:H 
�GAIN, S,,""E AS IN fIG I 
THIS SEOUENCE IS IIE�EAT[D 
THRUOlI1 R[�LAY SCOItt ... 
CYCLE 
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� CONTROL UNIT CAM SWITCH CHART FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ON PAGE 95 

LOCATION 
CAM SWITCH I ON IWIRE No. 1 WIRE COLORS FUNCTION OF SWITCHES 

DIAGRAM 
lA N.D. I G-B 
2A N.D. I H-3 

2B N.O. F-38 

3 A  N.C. 1-4 

3B S.P.D.T. I B-19 

3C S.P.D.T. I C-48 

3D S.P.D.T. I C-47 

4A N.D. I 1-47 

4B N.D. I E-46 

4C N.D. I 0-5 

40 S.P.D.T. I G-5 

5A N.D. G-9 

5B N.D. 8-26 

5C N.D. 0-27 

50 N.D. F-32 

5E N.C. 0-47 

6A N.C. 1-29 

7A N.D. 0-28 

7B N.D. 0-47 

7C N.D. G-28 

70 N.D. G-29 

36-9 
65-2 

90-5 
30 

10-2 
61-7 

30 
48-2 

Yellow-Brown I Completes circuit to step timer unit after 5th ball is shot. 
Brown-White 

Gray I Completes a circuit to energize reflex play magnet coil, 
Yellow replay register unit reset coil and total plays meter. 

Red 
Brown-Red 

Completes a circuit to energize red or yellow score booster relay. 

YeHow \ Opens start circuit. 
Green-Black 

93-7 Gray-Yellow I Directs circuit from replay meter, to total plays mete'r. 
98-4 Gray-Black 
91-7 Gray-Red 

60-13 
57-13 
21-3 

74-16 
8!-l3 
21-3 
98-1 
30 

56-5 
30 
27-9 
80-2 

13-9 
90-9 
14-5 

65-2 
B3-1 
21-1 
38-4 

78-4 
91-6 

10-7 
85-4 

21-3 
40-15 

51-5 
75-5 
10-1 
54-12 
21-3 
43-14 
60-6 
63-4 
52-3 
60-6 

Brown I Opens circuit for energizing play scores relay, and completes 
White-Orange lock-in cifcuit for relay when energized, 
Blue-Red 

Orange-Green I Opens circuit for energizing play features relay, and compl'etes 
Black-Red lock-in circuit for relay when energized. 
Blue-Red 

Gray.Black ! Completes circuit to energize spotting cams index coil. 
Yellow 

White-Brown ! Completes circuit co energize score extra step index coil. 
Yellow 

Blue-Orange I Completes circuit to pulse coin meter. (When a coin meter is used) 
Black 

Red-Yellow I (Safety circuit) opens start circuit, and completes a circuit to 
Gtay energize tilt relay, if coin switch is closed too long. 
Red-Green 

Brown-White I Completes a circuit to reset timer unit, when playing for 
Black-Yellow extra-balls. 

Blue-Red I Completes circuit to step extra-ball unit. (Single steps) 
Yellow-Black 

Orange-Black I Completes circuit to energize anti-cheat relay. 
Gray-Red I 
Red I Completes circuit to step magic-screen feature unit, and 
Black-White selection feature unit. (Single steps) 

Blue-Red 
Green 

Opens lock-in circuit for features lock relay, and scores lock relay. 

White-Red I (Proportioning circuit) opens game advantage circuits. 
Orange-White 
Red 
White-Green 

Completes circuit
-

for yellQV;" red, and green score unit guaranteed 
single steps (0-.4., 4.-6, 6-8). 

Blue-Red I Completes circuit to energize features lock relay, and scores 
Green-Yellow lock relay. 

Brown I Completes circuit for yellow, red, and green score unit single 
Brown-Yellow steps, after guaranteed steps. 

White-Blue 
Brown 

Same function as above. 

LOCATION 
CAM SWITCH I ON IWIRE No. 1 WIRE COLORS FUNCTION OF SWITCHES 

DIAGRAM 

8A N.D. B-27 

8B N.D. F-36 

BD N.O. I G-30 

8E N.D. I 0-28 

9A AIL I 0-26 

98 Alt. I C-37 

9C Alt. 1 1-28 

90 AIL I C-34 

9XA Alt. I 0-38 

9XB Alt. I C-39 

9XC Alt. I H-38 

9XD Alt. I C-36 

MULT. X12 I A-22 
lOA N.D. 

MULT. x6 
llA N.O. 

MULT.X4 
12A N.D. 

A-22 

A-21 

MULT. X l  I A-21 
13A N.D. 

13B N.D. I 0-18 

BACKSIDE 
13 N.D. 

H-18 

14A N.C. I H-15 

14B N.C. I CoB 

25-4 
38-4 

Blue-White I Completes circuit for extra-ball unit single steps. 
Yellow-Black 

Red-Black I Completes a circuit to energize red or yellow score booster relay. 

Completes a circuit to energize OK feature relay. 

56-11 White-Brown I Completes circuit for yeHow, red, and green score unit single 
63-4 Brown-Yellow steps, after guaranteed steps, when playing for scores. 
54-12 White-Green I Completes circuit for yellow, red, and green score unit guaranteed 
91-5 Gray-Red single steps, when playing for scores. 

43-5 Green-Yellow ! Proportioning circuit for extra-ball unit steps. 
74-7 Orange-Green 

90-12 Gray 1 Proportioning circuit for red or yellow score booster feature relay. 
10-2 Red 
20-7 Blue 

15-7 Red-White I Proportioning circuit for score steps, or extra-ball steps; when 
54-8 White-Green playing extra-balls. 

41-7 Green-Red I Proportioning circuit for magic-screen feature unit steps. 
93-12 Gray-Yellow 

14-13 I Red-Green 1 Proportioning ci.rcui.t for blue score booster feature relay. 
25-12 Blue-White 

15-13 I Red-White I Proportioning circuit for selection feature unit steps. 
65-13 Brown--White 

4.8-13 I Green-Black I Proportioning circuit for red or yellow score booster feature relay. 
91-11 Gray-Red 

20-6 
52-16 
63 
70 
57 
70 

52 
70 
45 
70 

48-4 
80 

21-3 
27 
14 
18 
27-2 
90-2 

Blue 
White-Blue 

Proportioning circuit for OK feature relay. 

Brown-Yellow I Steps replay counter units while scoring, when score units are at 
Orange 8th Step. 

White-Orange 
Orange 

White-Blue 
Orange 

Green-White 
Orange 

Green-Black 
Black 

Blue-Red 
BluepOrange 

Red·Green 
Red-Black 

Blue-Orange 
Gray 

Steps replay counter units while scoring, when score units are at 
7th step. 

Steps replay counter units while scoring, when score units are at 
5th or 6th step. 

Steps replay counter units while scoring, when score units are at 
1st, 2nd, 3rd, or 4th step. 

Steps replay register unit, and pulses reflex replay magnet, and 
replay meter while scoring. 

Completes replay scoring lock-in circuit, (See control unit pictori;\l 
vi,ew for correct adj. of Switches 13, 13A, and 13B.) 
10 series with in-linc or section replay scoring circuit. 

Opens timer unit step-up circuit during replay scoring, 

CONCLUDED ON NEXT PAGE 
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CONTROL UNIT CAM SWITCH CHART 
FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ON PAGE 95 

LOCATION 
CAM SWITCH I ON IWIRE No. 1 WIRE COLORS FUNCTION OF SWITCHES 

DIAGRAM 
CHANGE-OVER I H-17 
lSA S.P.D.T. 

CHANGE-OVER I 0·17 
I SB  S.P.D.T. 

lbA N.O. 1-4S 

TIMER CAMS I A-6 
INDEX COIL 
17A N.O. 

17B N.C. 

17C N.C. 

REPLAY CAMS 
INDEX COIL 
ISA N.O. 

18B N.O. 

lSC N.O. 

ISO N.C. 

SEARCH 
INDEX COIL 
19A N.O. 

G-I 

G-6 

F-12 

A-IS 

G-IS 

H-IS 

F-18 

B-l7 

A-17 

E-43 

19B N.O. I H-IS 

19C N.O. I C-IS' 
• 

SEARCH I A-40 
INDEX LOCK 
MAGNET COIL 
SEARCH I H-42 
WIPER CAM 
20A N.C. 
SEARCH I CoS 
WIPER CAM 
20B N.C. 
SEARCH I 0-40 
WIPER CAM 
20C N.C. 

56 
IS 
54 
SO 
S I-S 
4 1 -9 
21-3 
31-6 
93-2 
70 
40P 
60P 
27-9 
71-2 
1 3  
30 
40-4 
70 
27 
SO 
14 
I S  
36-14 
80 
15·2 
91-8 
15-2 
70 
10-9 
9S-13 
54 
91-16 
40-4 
60 
23-16 
70 

14-4 
20-2 

13-16 
S3-3 

23-16 
52-9 

White-Brown 
Red-Black 
White-Green 
Black 
White-Red 
Green-Red 
Blue-Red 
Yellow-Red 
Gray·Yellow 
Orange 
Green (Plastic) 
Brown(Plastic) 
Blue-Orange 
Orange-Red 
Red-Yellow 
Yellow 
Green 
Orange 
Blue-Orange 
Black 
Red-Green 
Red-Black 
Yellow-Brown 
Black 
Red·White 
Gray-Red 
Red-White 
Orange 
Red 
Gray-Black 
White-Green 
Gray-Red 
Green 
Brown 

Blue·Yellow 
Orange 

Directs circuit for in-line or section replay scoring. 

Directs circuit to energize search index coil for in-line or 
section replay scoring. 

Resets sequence unit, and winner unit. 

Energized when playing coins or replays (each time start relay is 
energized). 
Completes a circuit to run control unit, and mixer-spotting unit motors. 

Opens circuit to coin lock-out magnet. 

Opens circuit co red button celay, and extca-ball relays. 

Energized by search index switch It 19C when a score is made, and 
releases replay cams fot scoring. 
In series with in-line or section replay scoring lock-in circuit, 
(See control unit pictorial view for correct adj.). 
In series with in-line or section replay scoring circuit. 
(See control unit pictorial view for correct adj.) 
In series with section replay scoring lock-in circuit. 
(See control unic pictorial view for correct adj.) 
OpeDs direct 50 volt circuit to search index coil, coil then held in 
thru resistor. 
Energized thru control unit change-ovet cam switch 1I 15B, when 
an in-line or section winner is scored. 
Completes circuit from search disc to energize position 29 relay 
for red letter game scoring. (orange section) 
In series with section replay scoring circuit. 

Completes circuit to energize replay cams index coil. 

(Not shown on pictorial view) energized by front rail (R) collect 
scores button switch to release search disc wipers to search 
for scores. 

Red-Green I (Not shown on pictorial view) opens circuit for moving magic-screen 
Blue during search for scores. 

Red·Yellow I Opens start relay circuit during search for scores. 
Black-Yellow 

Blue-Yellow 
White-Blue 

Opens circuit to search index lock magnet. 

MIXER AND SPOTTING UNIT ASSEMBLY 
NUM BERS CORRESPOND TO SWITCH CHART BELOW 
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MIXER AND SPOTTING UNIT CAM SWITCH CHART 
FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ABOVE 

LOCATION 
CAM SWITCH I ON IWIRE No. 1 WIRE COLORS FUNCTION OF SWITCHES 

DIAGRAM 
16 PULSE F-33 45-6 I Green-White Thru spotting disc, completes circuit for orange section feature, magic 

1A  N.O. 9S-14 Gray-Black screen feature steps, OK feature, blue score booster feature, and 
selection feature steps. 

16 PULSE 0-4 53-7 White-Yellow Steps replay register unit, when replay reset relay is energized. 
IB N.O. 75-2 Orange-White 

16 PULSE J·2 10-11 Red Thru timer unit disc, flashes select-now lite. 
IC N.O. 90 Gray 

16 PULSE F-IS 52-8 White-Blue Steps sequence unit, and winner UDlt, when searchulg for section scores. 
2A N.O. 93 Gray-Yellow 

16 PULSE B-26 3S-4 Yellow-Black Steps extra-hall unit for multiple steps. 
2B N.O. 7S Orange-Black 

16 PULSE E-33 36-7 Yellow-Brown Steps red, and yellow score units, magic screen, and selection feature 
2C N.O. 61-2 Brown-Red units, and energizes red or yellow score booster relay, when scoring 

red letter games . 



MIXER AND SPOTTING UNIT CAM SWITCH CHART 
FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ON PAGE 97 

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

DIAGRAM 

SCORE EXTRA A-9 43-6 Green-Yellow E nergized by score unit step-up arm switch e s .  (On yellow, red and 

STEP RELAY 70 Orange green score units)  

COIL 

3 A  N .O .  C-10 43-6 Green-Yellow Lock-in circuit for this relay . 

8 1-3 B lack-Red 

3 B  N . O. D-29 50-4 White In series with circuit thru mixer 11 3 for yellow, red and green score 

5 1-6 White-Red unit multiple step s .  

EXTRA STEP E-29 4 3-4 Green-Yellow Pulses yellow, red, and green score units for multiple step s .  
PULSE SWITCH 50-4 White 

4 A  N . O. 

SQUARE PIN 0- 1 0  1 3-5 Red-Yel1ow Opens lock-in circuit to score extra step relay. 

SWITCH 2 1-3 Blue-Red 

SA N.C. 

SCORE EXTRA A-46 56-5 White-Brown Energized by control unit cam switch 1I 4 B  on each spin of game . 

STEP INDE X  70 Orange 

COIL 

6A N . O .  C-10 1 3-5 Red-Yellow In series with lock-in c ircuit t o  score extra step relay. 

8 1-3 B lack-Red 

SPOTTING I-50 98- 1 Gray-Black E nergized by control unit cam switch 1I4A on each spin of game . 

CAMS INDEX 70 Orange 

COIL 

7A N . O. J -2 1 1 3-4 Red-Yellow F lashes score lites or extra-ball lites.  

30 Yellow 

7B N . O .  J - 1 2  8 1 -6 B lack-Red F las he s feature lites . 

3 0  Yellow 

TRIP RELAY BAlK PICTORIAL VIEW NUMBERS CORRESPOND TO SWITCH CHART ON PAGE 99 
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BWE 
SCORE 
BOOSTER 
RE. 

R 5  R5 R5 L5 R 5  

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

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

L 2.  R2. L 2. R 2. L 2. R 2. L 2. R 2. L 2. R 2. 2. L2. R2. L2. R2 L2. R2. L 2.  

L I  R I  L I  R I  L I  R I  L I  R I  L I R I  

RED YELLOW TILT 
SCORE SCORE RE. 

BOOSTER BOOSTER 
RE. R E .  

EXTRA 

BALL 

11 1  RE . 

EXTRA 
BALL 

11 2.  RE . 

L I  R I  L I  R I  L I  R I  L I  

RED YELLOW BERlRE 4th BEFORE 5th AFTER 5th OK 

ROLL -OVER ROLL -OVER SELECTOR SELEClDR SELECTOR RE. 

RE. RE . LOCK RE. LOCK RE. LOCK RE . 

ORANGE 

SECTKlN 
RE.  



CD CD 

TRIP RELAY BANK CHART FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ON PAGE 98 

LOCATION 
RELAY SWITCH I ON IWIRE No. 1 WIRE COLORS FUNCTION OF SWITCHES 

LOCATION 
RELAY SWITCH ON IWIRE Ho. 1 WIRE COLORS I FUNCTION OF SWITCHES 

DIAGRAM DIAGRAM 

BLUE SCORE A-38 ) Jumper Energized thru spotting disc when circuit complete cheu other faceors. 
BOOSTER 70 Orange 
RELAY COIL ----- -

N.C I A-38 I 14-13 Red-Green Opens circuit to coil. 
) J umper 

YELLOW C-36 10-5 Red Energized thtu spotting disc, when CiIcuit complete thtu other 
SCORE 800ST 20-7 Blue factors. Also eneIgized chru red letter feature disc, as part of 
E R  RELAY red letter game scoring. 
COIL 
L l  N.C 0.. 35 9 1 - 1 2  Gray-Red Proportioning circuit for magic screen feature unic steps. 

93- 1 3  Gray-Yellow 
N.O. H-IB 20-8 Blue In series with replay scoring circuit for 2 in blue section scores 

8 1-7 Black-Red green S-in-line. 
N.O. ) - 1 2  I 85-1 Black-White Completes circuit to blue 2 scores green 5 indicator lite. 

30 Yellow 
S.P.D.T. L-12 I 18-4 Red-Black Opens circuit to blue 3 scores green S feature lice, and completes 

60-8 Brown circuit to blue 2 scores green 5 feature lite. 
61-9 Brown-Red 

RED SCORE 1 C-38 1 1 0-5 Red Energized cheu spotting disc, when circuit complete cheu other 
BOOSTER 90-12 Gray factors. Also energized cheu red letter feature disc as part o f  
R E L A Y  COIL red letter game scoring. 
L l  N . C  I E-35 I 4 1 - 1 3  Green-Red Proportioning circuit for magic screeD feature unit steps. 

9 3- 1 3  Gray-Yellow 

L2 N.O. K-9 43-7 Green-Yellow Completes circuit to yellow score booster feature lite. 
80-9 Black 

L 3  S.P.D.T. 0-30 52-4 White-Blue Proportioning: ciIcuit for red or yellow score unit steps. 
31-9 Yellow-Red 
65-4 Brown-White 

L4 S.P.D.T. I C-30 r 75-8 Orange-White I Same function as switch L3 above. 
38-9 Yellow-BlacK 
83-4 Black-Yellow 

Rl N . C  A-37 53-6 White-Yellow Opens circuit to this coil. Also opens circuit to red score 
70 Orange boosrer relay coil. 

R2 N.O. I 8-15 I 13-1 Red-Yellow Thru search disc completes a circuit to step winner unit, when 
27-6 Blue-Orange searching for section scoring. 

L 2  N.O. )-8 54-7 White-Green Completes circuit to red score booster feature lite. 
80-9 Black R3 N . C  0-39 36-13 Yellow-Brown Proportioning: circuit fo� selection feature unit steps. 

65-13 Brown-White 
L 3  S.P.D.T. 0..30 65-4 Brown-White Proportioning circuit for red or yellow score unit steps. 

63-7 Brown-Yellow 
52-4 White-Blue 

R4 N . C  1-24 78-11  Orange-Blade Proportioning: circuit. (Score steps) 
81-9 Black-Red 

L4 S.P.D. T. I C-30 8 3-4 Black-Yellow Same function as switch L3 above. 
25-14 Blue-White 

R5 N.C L-9 18-13 Red-Black Opens circuit for flashing: red score bOoster feature lite. 
54-7 White-Green 

75-8 Orange-White TILT RELAY A-II 14-5 Red-Green Energized by any tilt switch. Also thru control unit cam switch 
R l  N . C  H-24 27-7 Blue-Orange Proportioning circuit. (Score steps) COIL 70 Orange 1140, i f  coin switch i s  closed too long. 

78-11 Orange-Black 
R2 N.O. 8-14 1 3 - 1  Red-Yellow Thru search disc, completes a circuit [0 step winner unit, when 

L l  N.C H-38 40-8 Green Opens circuits for moving magic-screen, and energizing search 
93-3 Gray-Yellow index lock mtlgnet. 

45-12 Green-White searching for section scoring. L2 N.C M-27 1 0  Red Opens 1 7  vole circuits. 
RJ N . C  8-37 10-5 Red Opens circuit to this coil. Also opens circuit to yellow score 20-4 Blue 

53-6 White-Yellow booster relay coil. L, S.P.D.T. 1-7 21-3 Blue-Red Opens citcuit to this coil. A�so opens all game feature, scoring, 
R4 N.C. 0-39 15-13 Red-White Propottioning circuit for selection feature unit step s. 

36- 1 3  Yellow-Brown 
R 5  N.C L-9 2 1 - 1 3  Blue-Red Opens circuit for flashing yellow score booster feature lite. 

43-7 Green-Yellow 

30 Yel low and ball counting circuits, and completes a circuit to close 
45-8 Green-White shutter i f  game is tilted when shutter is open. 

L4 S.P.D.T. L-25 I 38 Yellow-Black Opens 6 volt lite circuits, and completes circuit to tilr lite. 
54-2 ���t;:i;�en ! 
91-2 

Rl N.C I G-2 I 30P Yellow (Plastic Opens circuit to control unit, and mixer-spotting unit motors. 
60P Brown(Plastic) 

R2 N.O. F-13 57-6 White-Orange Completes a circuit to energize red button relay. (Safety circuit) 
85-7 Black-White 

RJ N.O. 8-4 1 3-6 Red-Yellow In series with a circuit to energize start relay. (Safety circuit) 
83-3 Bl ack-Yellow 

CONTINUED ON NEXT PAGE 
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LOCATION 
RELAY SWITCH I ON IWIRE No. 1 WIRE COLORS FUNCTION OF SWITCHES 

EXTRA-BALL 
#1 RELAY 

L l  N.C. 

L2 N.O. 

L3 S.P.D.T. 

L4 S.P.D.T. 

Rl N.C. 

R2 S.P.D.T. 

DIAGRAM 

E-27 

G-9 

E-26 

H-28 

J-12 

1-28 

EXTRA-BALL I A-13 
#2 RELAY COIL 

L 1  N.C. 

L2 N.O. 

L3 S.P.D.T. 

L4 S.P.D.T. 

R I  N.C 

R2 N.O. 

R3 N.O. 

A-13 

0.14 

D-6 

J-21 

1J-28 

105 

H-28 

Trips with extra-ball 112 relay. 

85-4 
91-6 

Black-White I In series with circuit to energize anti-cheat relay. 
G[ay�Red 

71-8 
83-1 

Orange-Red I In series with circuit to reset timer unit Mille playing extra-balls. 
Black-Yellow 

85-4 Black-White in series with circuits to energize anti-cheat relay, and score units 
30 Yellow guaranteed steps when relay is latched. In series with extra ball step-up 
61-2 Brown-Red circuit when rela�-,-

i,::...::tri",pp!:.:e:.:d:.... _______________ _ 
6Q..{) Brown Opens circuit for score steps, and completes circuit for extra-ball steps. 
)6-6 White-Brown 
18-2 Red-Black 

27-16 
81-6 

75-5 
15-7 
45-2 

J 
70 

10-6 
J 
38-3 
91-1 

14-3 
61 
98-2 

31-5 
13-4 
74 

45--2 
8)-9 

21-4 
5()-9 

S6-6 
54-8 

Blue--Orange 
Black-Red 

Orange-White 
Red-White 
Green-White 

Jumper 
Orange 

Red 
Jwnper 

Yellow-Black 
Gray-Red 

Red-Green 
BC09r.u-Red 
Gray-Black 

Yellow-Red 
Red-Yellow 
Orange-Green 

Green-White 
Black-Yellow 

Blue-Red 
White 

White-Brown 
White-Green 

()pens circuit for flashing other game feature lites_ 

10 series with function of switch L4 above. 

Energized by yellow buteon swiech when playing for extra-balls. 
(After 5 balls are shot) 

Opens circuit to coil. 

111 series with circuit to run ball lifter motor to raise extra·balls. 

Opens circuit to run shutter motor when starting new game, and completes 
a circuit to energize mixer latch, and timer cams index coils. 

Opens circuit to flash score lites, and completes cirailt to flash 
extra-ball lites. 

Opens other game feature cireWts. 

Completes circuit to lite extra balls feature lite. 

In series with circuit for extra ball steps. 

RED ROLLOVER Energized directly thru selection feature disc, also by red rollover 
RELA Y COIL button switch, tbtu selection feature disc. 

N.C. IH5 

N.O. 1J-40 

S.P.D.T. J-1 

S.P.D.T. )-6 

21-12 Blue-Red 
9}-3 Gray-Yellow 

51-12 White-Red 
90 Gray 
52-13 White-Blue 

31-8 Yellow-Red 
10-11 Red 
5}-12 White-Yellow 

Opens circuit to coiL 

O>mpletes a circuit to keep magic screen buttons (left & right) 
<tlive until 6th ball (Ist extra ball) is shot. 

Opens circuit to flaslf' select-now lite before 4th, and before 5th ball, 
and completes circuit to flash select-now lite after 5th ball. 

Opens circuit to select befote 4th, and select before 5th ball feature 
lites, and completes circuit to lite select after 5th ball feature lite. 

LOCATION 
RELAY SWITCH I ON IWIRE No. 1 WIRE COLORS FUNCTION OF SWITCHES 

DIAGRAM 

YELLOW I A-44 
ROLLOVER 
RELAY COIL 

N.C. I B-44 

N.O. I G-40 

S.P.D.T. I J-1 

S.P.D.T. I K-6 

BEFORE 4th ! A-II 
SELECTOR 
LOCK RELAY 
COIL 

L l  N . C .  

L 2  S.P.D.T. 

L3 N.O.  

R1 N.C.  

R2 N.O. 

BEFORE 5th 
SELECTOR 
LOCK RELAY 
COIL 

8-11 

G-40 

H-8 

K-1 

C-17 

A-ll 

L l  N.C. I B-1 1 

L2 N.O. I C-13 

L 3 ·  N.O. E-4 

L4 S.P.D.T. I L-1 

R1 N.C. I L-7 

R2 N.C. I C-44 

R3 N.C. I G-lO 

R4 N.O. F-9 

R5 N.C. G-41 

J 
70 

38-13 
J 

93-3 
98-3 

50-12 
51-12 
23-5 

57-5 
31-8 
74-8 

J 
70 

8 3-6 
J 

98-3 
93-3 
53-18 

36-2 
43-2 

27-4 
50-12 

23-13 
5 1-8 

) 
70 

74-6 
J 
10-6 
25-8 

18-6 
50-2 

14-1 
48-12 
53-2 

52-12 
56--12 

1 3- 1 2  
38-13 

54-11 
7 1-8 

27-2 
78-6 

21-12 
98-3 

J umper I £nergized directly thru selection feature disc. Also by 
Orange yellow rollover button switch, thru selection feature disc. 

Yellow-Blade I Opens circuit to coil. 
J umper 

Gray-Yellow I Completes circuit to keep magic screen buttons (left & right) 
Gray-Black alive until 5th ball i s  shot. 

White I Opens circuit to flash select-now lite before 4th ball. and 
White-Red completes circuit to flash select-now before 5th ball. 
Blue-Yellow 

White-Orange I Opens circuit to select before 4th ball feature lite. and 
Yellow· Red completes circuit to select before 5th ball feature lire. 
Orange-Green 

Jumper -�grzed thtu timer unit disc, when 4th ball is shot. 
Orange 

Black-Yellow I Opens circuit to coil. 
J umper 

Gray-Black 
Gray-Yellow 
\l:'hite-Yellow 

Yellow-Brown 
Green-Yellow 

Blue-Orange 
White 

Blue-Yellow 
White-Red 

Jumper 
Orange 

Opens circuit to ma$ic screen buttons (left &. right) and, 
completes circuit to collect scores (R) button. 

Thru timer unit disc, completes a circuit to step timer unit 
from 4th to 5th step. 

Opens circuit to flash select-nOw lite at 4th step of 
timer unit. 

In series with circuit to energize search index coil for scoring. 

Energizedthru tirnerunit disc, when -5tilbaU is shOot. 

Orange-Green I Opens circuit to coil. 
J umper 

Red Completes cifcuit to ene;gize extra-baH relays, duting 
Blue-White extra-ball play. 

Red-Black 
white 

Completes circuit to energize start relay, during extra-ball pia}'. 

Red-Green Opens Cifcuit to flash select-now lite before 5th ball, and 
Green-Black completes circuit to flash it alter 5th ball. 
White-Yellow 

White-Blue I Opens circuit to yellow rollover lite (on panel) 
White-Brown 

Red-Yellow I Opens circuit [0 yellow rollover relay. 
Yellov.,-Black 

White-Green Completes circuit to reset timer unit thru collect scores (R) 
Orange-Red buteon switch. 

Blue-Orange 
Ora�-Black 

Blue-Red 
Gray-Black 

In series with circuit to step timer unit after 5th ball is shot. 

Opens 
.
circuit to magic-screen buttons (left and right). 

CONCLUDED ON NEXT PAGE 
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LOCATION 
RELAY SWITCH I ON IWIRE No. 1 WIRE COLORS FUNCTION OF SWITCHES 

DIAGRAM 

AFTER 5th A-1 1  
SELECTOR 
RELAY COIL 
L1 N.C. G-41 

L2 N.C C-45 

L3 N.C . 8-45 

R I  N.C K-2 

R2 N.C I L-8 

) 
70 

14-4 
21-12 
15-12 
25-13 
98- 1 1  
) 
52-13 

� 
41-8 
60-12 

Jumper 
Orange 

Red-Green 
Blue-Red 
Red-White 
Blue-White 
Gray-Black: 
Jumper 
White-Blue 
White-Yellow 

Energiu:d when 6th ball ( I s t  extra-ball) is shot. 

Opens circuit to magic screen buttons (left and right). 

Opens circuit to red rollover relay. 

Opens circuit to coil. 

Opens circuit to flash select-now lite. 

Green-Red I Opens circuit .to red rollover lite (On panel). 
Brown 

LOCATION 
RELAY SWITCH I ON IWIRE No. 1 WIRE COLORS FUNCTION OF SWITCHES 

OK RELAY 
COIL 
L1 N.C 

L2  N.O. 

L3 N.O. 

L4 N.O. 

L5 N.O. 

DIAGRAM 

A-36 

8-36 

L-IO 

8-42 

I C-43 

I E-34 

RI 

R2 

N.C . 1  H-26 

N.O. )-6 ;;+;6 

N.C 1-25 

R3 

R4 

R5 N.C 

ORANGE 
SECTION 
RELAY COIL 
L1 N.C 

L2 N.O. 

L3 N.O. 

RI N.C. 

R2 N.C 

F-39 

A-34 

I 8-34 

I )-9 

C-18 

H-26 

·H-25 

) 
70 
52-16 
) 
50-8 
30 
57-14 
71-7 
27-15 
98-12 
20-15 
21-16 
53-13 
74-12 
10- 1 1  
30 
54-13 
65-12 
21-3 
56-13 
83-11 
90- 1 1  

) 
70 

J umper 
Orange 

Energized chru spotting disc, when circuit complete thcu 
ocher factors. 

White-Blue I Opens circuit to coil. 
Jumper 
White I Completes circuit to OK feature lite. 
Yellow 
White-Orange I Thru magic screen unit disc, completes a circuit to magic screen 
Orange-Red unit index coil. 
Blue-Orange I Thru magic screen unit disc, completes a ci.rcui.t to move right winding 
Gray-Black of magic screen motor, and circuit to energize move right button relay. 
Blue 
Blue-Red 

In series with circuit to energize orange section feature relay. 

White-Yellow I Proportioning circuit for sco·res, and extra-ball steps. 
Orange-Green 
Red l in series with a circuit to flash select-nOw lite, and thru 
Yellow selection fearure disc lite red or yellow rollover lite. 
White-Green ) Proportioning circuit for scores, and extra ball steps. 
Brown-White 
Blue-Red I Proportioning circuit for scores and extra ball steps. 
White-Brown 
Black-Yellow I Proportioning circuit for selection feature unit steps. 
Gray 

J umper 
Orange 

Energized thru spotting disc, when circuit complete thru other factors. 

21-16 Blue-Red I Opens circuit to coiL 
J Jumper 

13-15 Red-Yellow I Completes circuit to orange section feature lite. 
30 Yellow 
60 Brown I Completes a circuit to energize replay cams index coil for 
80 Black orange secdoD replay scoring. 
43-13 Green-Yellow I Proportioning circuit for scores, and extra-ball steps. 
65-12 Brown-White 
45-13 Green-White I Proportioning circuit for scores, and extra-ball steps. 
72-12 Orange-Red 
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LETTERS CORRESPOND TO SWITCH CHART BELOW 

POSITION • 29 

RE. 

RIGHT BUTTON 

RE. 

REPI...Ar RESET 

RE. 

ANTI-CHEAT 

RE. 

START 

RE. 

RED BUTTON 

� , 

�i 
t 
+ 

SWITCH ACTUATORS 
L-248 

ARMATURE PlATES 
A-605- 1 

6 RELAY BANK SWITCH CHART 
FOR POSITION O F  SWITCHES REFER TO PICTORIAL VIEW ABOVE 

LOCATION 
RELAY SWITCH ON IWIRE No. 1 WIRE COLORS FUNCTION OF SWITCHES 

POSITION 29 
RELAY COIL 
A N.C. 

DIAGRAM 

A-44 

B-32 

38-15 Yellow-Black 
70 Orange 

1 5-4 Red-White 

Energized theu search disc when circuit is complete theu all other factors. 
This relay is  energized when scoring in orange section (red letter game). 
Opens green score unit step-up circuit. 

B N.C. C-IS 
74-13 Orange-Green I I 

----+---+-6-0--+---B-,0-wn Open, e"ell" '0 «play cam' wdex cod. .., 

C N.O. 

o N.O. 

E N.C. 

F N.C. 

G N.D. 

H N.O. 

F-33 

0-44 

H-4S 

H-29 

M-44 

0-7 

RIGHT BUTTON I A-43 
RE[..AY COIL 

A S.? D.T. I B-43 

B N.C. G-42 

80 BJack 

2,)- 18 Blue-White Completes circuit for stepping red, and yellow score units, magic screen 
feature unit, and seleccion feature unit. Also to energi�e red or yellow 
score booster relay. 

61-12 Brown-Red 

10-9 
63-S 
14-9 
7S-3 
18-16 
S3-9 
S5-9 
30 

50-16 
5 3  
45-5 
70 
25-6 
4S-5 
45-5 
31-16 
36-4 

Red I Lock-in circuit for this relay. 
Brown-Yellow 
Red�Green I Opens ,green score unit, and red letter feature unit re;:et circuit. 
Orange-Black 
Red�Black Opens regular features step-up circuit. 
Black-Y eHow 
Black-White Completes circuits to energize red scores stOP relay, yellow soores 
Yellow stop relay, magic screen feature unit stop relay, and selection 

feature unit stop relay. 
White Completes a circuit to rUn shutter motor. (Opens shutter to 
White-Yellow dump balls) 
Green-White Energized by (right) button switch on front rail for moving magic 
Orange screen right. 
Blue-Whi.te Opens circuit to mOve left winding of magic screen motor, and 
Green-Black completes lock�in circuit for [his relay. 
Green-White 
Yellow-Red I Opens circuit to (left) button switch on front rail. 
Yellow-Brown 

6 RELAY BAN K SWITCH CHART 
FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW AT LEFT 

LOCATION 
RELAY SWITCH I ON IWIRE No. 1 WIRE COLORS FUNCTION OF SWITCHES 

REPLAY RE­
SET RELAY 
COIL 
A S.P.D.T. 

B N.O. 

C N.D. 

o N.C. 

E N.D. 
ANTI-CHEAT 
RE[..AY COIL 

A S.P.D.T. 

DIAGRAM 

A-4 

C-4 

G-l 

G-' 

C-5 

A-27 

G-4 

N.O. I M-26 

C N.O. I E-27 

o N.C. I 1-7 

E S.P.D.T. 

F N.C. 

START 
RELAY COIL 
A N . C. 

B N.C. 

C N.D. 

L-24 

F-lJ 

A-5 

C-26 

H-29 

F-4 

o N.O. I F-6 

E N.C. I 8-43 

REO BUTTON I 8-12 
RELAY CDIL 
A S.P.D.T. 

B S.P.D.T. 

C N.O. 

C-6 

L-ll 

D-12 

75-2 
70 

90-5 
41-6 
53-7 
20P 
60P 
56-2 
75-2 
1 3-9 
S3-3 

7S-4 
70 

75-2 
56-2 
50-2 
20-4 
80-1 
7S-4 
30 
14-14 
30 
91-2 
3S 
40 
57-6 
S5-7 
13-16 
70 
75-4 
78 
IS-16 
85-12 
ll-16 
4S-� 
10-10 
48-� 
10-9 
38-9 
85-7 
91-15" 
93-� 
9S-2 
14-3 
21-4 
5l-l5 
25-15 
27-S 
5?-� 

Orange-White 
Orange 

Gray 
Green-Red 
White-Yellow 
Blue (Plastic) 
Brown (Plastic 
White-Brown 
Orange-White 

Energized when anti-cheat relay drops out. 

Opens circuit to pulse replay register unit reset coil thtu control unit 
cam switch #2A, and completes circuit to pulse coil thru mixer­
spotting 16 pulse cam switch It lB .  
Completes a circuit t o  run control unit. and mixer-spotting unit motors. 

Lcc"k-in circuit for this relay. 

Red-Yellow I Operts circuit to start relay. 
Black-Yellow 

This switch is used when replay meter is changed. 
Orange-Black I Energized by control unit cam switch #SC, when circuit complete 
Orange thru other factors. Switches on this relay protect replay scoring, 

feature and lite circuits. 
Orange-White I Opens circuit to start relay, and completes circuit to energize 
White-Brovm replay reset relay, when this relay drops Out. 
White 
Blue I Opens 17 volt circuit, when this relay drops out. 
Black 
Orange-Black I Lock-in circuit for this reI a}", when energized. 
Yellow 
Red-Green I (Safety circuit) in series with circuit to close shutter when this 
Yellow relay drops out, and shutter is open . 
Gray-Red 
Yellow-Black 
Green 
White-Orange 
Black-White 
Red-Yellow 
Orange 
Orange-White 
Orange-Black 
Red-Black 
Black-White 
Red-Yellow 
Green-Black 

Opens 6 voIr circuir to score lites. and completes circuit to 
tilt lite, when this relay drops OUt. 

(Safety circuit) completes a circuit to energize red button relay, 
when this relay drops out. 
Energized each spin of game, playing coins or replays. 

Opens extra-ball unit step-up ci.'t::ui.t dutiog spi.n. 

Opens circuit for features advantages during spin. 

Lock-in circuit for this relay. 

Red Completes circuits to energize timer carnS, and mixer latch coils, also in 
Green-Black series with a circuit to run shutter motor. (Open shutter) 
Red I Opens circuit to position 29 relay. 
Yellow-Black 
Black-White 
Gray-Red 
Gray-Yellow 
Gray-Black 
Red-Green 
Blue Red 
White-Red 
Blue-W'hite 

Energized by red button switch. Also when tilt relay is energized, 
or anti-cheat relay drops out. 
Opens circuit to energi"Z.e mixeJ latch, and timer cams i.ndex coi.ls during 
extrs-ball play, and completes a circuit to run shutter motor (open 
shutter) when starting new game after extra ball play. 
Opens circuit to extra-balls lite, and completes circ::uit to aU 
features lite. 

Blue-Orange / Lock�in circuit for this reIllY. 
Wh.i.te-Ocanse. 



(VERTICAL) 4 RELAY BANK PICTORIAL VIEW 
U:TTERS CORRESPOND TO SWITCH CHART BELOW 

MAGIC SCREEN 

FUrURE UNIT 

STOP RE. 

�El1rJH SCORE 
STOP R E .  

RED SCCRE 

STOP R E .  

COIL PART NUMBERS 

85 -'l. SOY. __ C-7300 - 331 

SELECTION 

Fl!ATURE UNIT 
STOP RE. 

SWITCH. ACTUATORS 

L - 248 

ARMATURE PLATES 

A- 605 - 1  

(VERTICAL) 4 RELAY BANK SWITCH CHART 
FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ABOVE 

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

DIAGRAM 

MAG IC SCREEN 18-15 Red-Black Energi zed thru red l e t ter feature d i s c ,  and magic- s c reen 
FEATURE UNIT J -46 70 Orange feature d i s c ,  when pos i ti on #29 rel ay is ene rgi zed. 
STOP RELAY (For red l et t e r  games scoring) . 
COIL 

A S. P. D. T  D-33 52-5 White-Blue Opens c i rcui t for s tepping magic- s c reen feature uni t ,  and 
41-14 Green-Red comp l e tes ci rcui t for other guaran teed features o f  a red 
45-15 Green-Whi te l e t ter game. 

B N. C. B-39 15-13 Red-Whi te Opens regul ar s e l e c t ion feature uni t  s tep-up c ircui t. 
78- 15 Orange-Black 

C N . O. K-49 65-1 1  Brown-Whi t e  Thru s e l e c tion feature ,  and red l e tter feature d i s c s ,  
7 1 - 1 1  Orange-Red comp l e tes a c i rcuit to energ i ze s e l e c t i on feature uni t  

s top rel ay. 

YELIllW SCORE J-45 15-15 Red-White Energized thru red l e t te r  feature d i s c ,  and yel l ow score 
STOP RELAY 70 Orange d i s c  when pos i t ion #29 rel ay is energi zed. (For red 
COIL l e t ter games s cor ing. ) 

A S. P. D. T. E-33 56-3 Whi te-Brown Opens c i rcui t for s tepping yel low s core uni t, and com-
40-13 Green p l e tes c i rcuit for othe r  guaranteed features o f  a red 
41-14 Green-Red l e t  ter game. 

B N. C .  B-34 52-5 White-Blue Opens regular magic- s c reen feature un i t  s tep-up c i rcui t. 
93-12 Gray-Yel low 

. 

RED SCORE J-44 14-15 Red-Green Energi zed thru red l e tter feature d i s c, and red s core 
STOP RELAY 70 Orange d i s c  when Pos i t ion #29 rel ay is energi zed. (For red 
COIL l et ter game s coring. ) 

A S. P. D. T. E-33 85-15 Bl ack-White Opens c i rcui t for s tepping red s core uni t ,  and comp l e tes 
36-7 Yel low-Brown c i rcui t fo r o the r guaranteed features o f  a red l e t te r  
40-13 G reen game. 

B N. C. B-30 13-3 Red- Yel low Opens regular red s core uni t  s tep-up c i rcui t. 
85-15 B lack-Whi te 

. 

SELECTION 2 1-14 Blue-Red Ene rgi zed thru red l e t te r  feature d i s c ,  and s e l e c tion 
FEATURE UN IT J -47 70 Orange feature d i s c  when pos i t ion #29 rel ay i s  energized. (For 
STOP RELAY red l e t ter game scoring. ) 
COIL 

A S. P. D. T. C-33 78-15 Orange-Bl ack Opens c i rcui t for s tepping s e l e c tion feature uni t, and 
45-15 Green-Whi te completes c i rcuit for other guaranteed features of a red 
48-15 Green-Bl ac k  l et ter g ame. 

B N . C. G-37 61-7 Brown-Red ( Safety c ircuit) opens regular c ircuit for energi z ing 
91-11 Gray-Red red or yel l ow s core boos ter rel ay. 
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.... = � (HORllONTAL) 4 RELAY BANK PiCTORIAL VIEW 
LETTERS CORRESPOND TO SWITCH CHART BELOW 

' r  o 

o 

o 

0- . 1 0  

FEATURES LOCK PLAY FEATURES 
R E L AY RELAY 

SCORES LOCK 
RELAY 

PLAY SCCRES 
RELAY 

SWITCH ACTUATORS 
L -248 

ARMATURE PLATES 
!>.-60S - \  

(HORllONTAL) 4 RELAY BANK SWITCH CHART 
FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ABOVE 

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

DIAGRAM 

F E ATURES I A-46 53-14 White-Yellow Energized by control unit cam switch ;{78, when play feature 

LOCK 70 Orange relay is energized. 

RELAY COIL 

A N . O .  I 8-46 40-15 Green Lock�jn circuit for this relay. 

53-14 White-Yellow 

8 N.O. F-3 5  45-6 Green-White Completes a possible magic-screen feature unit [un circuit. 

75-12 Orange-White 

C N.O. E-34 50-13 White Same function as switch B above. 

7 1-9 Orange-Red 

D N . O .  G-35 45-6 Green-White Completes a possible circuit for all game features. 

90-13 Gray 

E N . C .  [-29 21-3 Blue-Red Game proportioning circuit. 

SO-8 Black 

F N.O. H-37 13-17 Red-Yellow Compl etes a possible circuit for red or yellow score booster 

4S-13 Green-Black feature relay. 

(HORllONTAl) 4 RELAY BANK SWITCH CHART 
FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW AT LEFT 

LOCAiiON 
RELAY SWITCH I ON WIRE No. 1 WIRE COLORS I FUNCTION OF SWITCHES 

DIAGRAM 

PLAY I A-47 6 1 - 1 3  Brown-Red Energized by (green) play features button switch, when playing 
FEATURES 70 o ['iU\ge to advance features only. 
RELAY COIL 

A S.P.D.T. I ) - 1 3  36- 1 5  Yellow-Brown Opens circuit to "all features lite," and "play scores feature 

30 Yellow lite," and compl etes circuit to " play features lite." 
23- 1 5  Blue-Yellow 

B N.O. C-46 43-14 Green-Yellow Completes citcui.t to energi.ze feature s  lock relay. 
53-14 White-Yellow 

C N.O. G-36 I 10-15 Red Completes a possible circuit for OK feature. 
27-13 Blue-Orange 

D N.O. 8-4S 6 1 - 1 3  Brown-Red Lock-in circuit lor this relay. 
S l- 1 3  Black-Red 

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

N.C. I K-20 I 3 )-5 Yellow-Red Opens circuit for flashing score lites. 
74-15 Orange-Green 

SCOR ES L O CK1 A-47 
1

9 3-1 4  Gray-Yellow Energized by control unit cam switch lOS, when play scores relay 
RELAY COIL 70 Orange is energi zed. 

N.O. I F-3D I 23-12 Blue-Yellow Completes a possible circuit for yellow, red and green score 

27-5 Blue-Orange unit steps. 

8 N.O. F-lO 38-5 Yellow-Black Same function as switch A above. 
57-12 White-Orange 

C N.O. F-30 14-6 Red-Green Same function as switch A & B above. 

t- 63-12 Brown-Yellow 

D N . O .  G-29 56-11 White-Brown Same function as switch A, B ,  C above. 

60-6 Brown 

E N . C .  G-33 9 1- 1 3  Gray-Red Opens circuit to all game features. 

9S-14 Gray-Black 

F N.O. 8-47 40-15 Green Lock-in circuit for this relay. 

93-14 Gray-Yellow 

PLAY SCOR ES T A-49 1 65-15 Brown-White Energized by (blue) play scores button switch, when playing to 

RELAY COIL 70 Orange advance scores only. 

A S.P.D.T. I K-13 I 1 5- 1 5  W'hite-Red Opens circuit to "all features lite" and con·pletes circuit ro 

36-15 Yellow-Brown "play scores feature lite." 

2 1 - 1 5  Blue-Red 

8 N.O. D-28 10-1 Red Completes circuit lor score steps. 

9 1-5 Gray-Red 

C N.O. C-47 43-14 Green-Yellow Completes circuit to energize scores lock relay. 

93-14 Gray-Yellow 

D N.O. B-49 57-13 White-Orange Lock-in circuit for this relay. 

65-15 Brown-White 

E N . C  K-12 27-16 Blue-Orange Opens circuit for flashing feature lites. 

56-15 \\'hite-Bro",n 
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SHUTTER MOTOR PICTORIAL VIEW 
LETTERS CORRESPOND TO SWITCH CHART BELOW 

� \. 

SHUTTER MOTOR CAM SWITCH CHART 
FOR POSITION OF SWITCHES SEE PICTORIAL VIEW ABOVE 

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

DIAGRAM 

lA  N.C. 1-15 14 Red-Green (Closed when shutter is closed) completes circuit for section or in-line 
21-3 Blue-Red replay scoring thru control unit change-over cam switch 11 1 5A. 

IB N.O. G-6 14-3 Red-Creen Completes carry-over circuit to shutter motor. 
lO Yellow 

lC  N.C. 1-9 21-3 Blue-Red (Closed ",hen shutter is closed) in series with circuit to step timer 
98-8 Gray-Black unit, after 5th ball is shot. 

10  N.O. F-44 63-8 Brown-Yellow Starts lock-in circuit for position 29 relay. 
30 Yellow 

IE  N.C. 1-35 21-3 Blue-Red (Closed when shutter is closed) in series with circuit to advance 
90-3 Gray features, and scores for red letter game scoring. 

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

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

DIAGRAM 

2A N.C. I F-14 I 31-3 Yellow-Red (Closed when shutter is closed) in series v,>ith circuit to run 
36-3 Yellow-Brown ball lifter motor. 

3A N.O. I G-46 85-5 Black-White Resets extra-ball unit, yellow, red, green replay counter units, 
30 Yellow and selection feature unit, when starting new game. 

3B N.O. I H-2 20P Blue(Plastic) Resets trip re1ay bank, when starting new game. 
70P Orange (Plastic) 

4A N.O. I F-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. I 1-38 21-3 Blue-Red (Closed when shutter is closed) in series with circuit to make magic 
40-8 Green screen buttons (L-R), and collect scores button (R) alive. Also in 

series wid] circuit to energize selector lock relays 

4C N.O. I H-7 18-3 Red-Black (Closed when shutter is open) Same function as switch 4A above. 
45-8 Green-\\'hi te 

40 N.C. 1-1 1  10-13 Red (Closed when shutter is closed) in series ""ieb circuit to energize 
40-8 Green before 5th, and after 5th selector lock relays. 

4E N.O. F-44 63-8 Brown-Yellow Completes lock-in circuit for position 29 relay. 
30 Yellow 

5A N.C. I H-9 I 6S-2 Brown-White (Closed when shutter i.s dosed) Same function as switch Ie.  
98-8 Gray-Black 

5B N.D. G-45 31-4 Yellow-Red (Closed when shutter is open) In series with lock-in circuit for 
9 1-4 Gray-Red lifter start relay. 

5C N.O. G-32 85-2 Black-White (Closed when shutter is open) In series with circuit for game 
9 1- 1 3  Gray-Red advantages. 

50 S.P.D.T. E-6 6 1  Brown-Red Directs circuits to open shutter, and energize timer carns, and 
10-10 Red mixer latch coils, when start relay is energized. 
93-2 Gray-Yellow 

6XA N.C. I B-12 9 1-15 Gray-Red Note: This switch is mounted on bracket under cam 6. (Open only during 
70 Orange shutter cycle) In series with circuit to energize red button relay. 1 6A N.O. I H-9 I 7 1-8 Orange-Red Resets timer unit, when starting new garr e. 
lO Yellow 1 6B N.O. I H-46 I 7
8-

3 
Orange-Black Resets magic screen feature unit, yellow, red, and green score units 

30 Yellow and red letter feature unit, when starting new garr.e. 



SHUTTER MOTOR 

( MOTOR PART NO . E -119-99 ) 

o 

o 

o 

N O T E : 

o 

GEAR a SHAFT ASSEMBLY 
ZGS - 5922 - I  

GEAR 
G-581 8 

GEAR G - 4 1 0 9  

GEAR R O TO R  a S HAFT ASSEMBLY 

Z RST -171 5 - 30- 1 

STATOR a COIL ASSEMBLY 
ZS-170 4 - 2 5 1  

WHE N ORDERING GEARS FOR SHUTTER MOTOR, 

REFER TO PA R T  NUM B E R S  SHOWN A B OVE. 

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 G�5) .  
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BALL LIFT MOTOR PICTORIAL V IEW 

A- IOO-10 Ot1C ASSLM 

USE FWl<EA- KAtON SHEET METAl SCIIOWS. T'tP£ Z - . X 3/16 
8I'C*G HEAD 

NOTE . 

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

o o 

GEAR 8 SHAFT ASSE ..... V 
2GS-�98�'1 

GEAR G-5318 

GEAR G-4114 

COIL a STATOR ASSEMBLY 
ZS- I7�-2&1 

GEAR RCJTOR 8 SHAFT AS$EMBLl' 
ZRST-I715-30-1 

WHEN ORDERING GEARS FOR SAlL LIFT MOTOR , 
REFER TO PART NlIIIJERS SHOWN ABOVE . 

BALL LIFT MOTOR CAM SWITCH CHART 
FOR POSITION OF SWITCHES SEE PICTORIAL VIEW 

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

DIAGRAM 
1A N. C. G-ll 15-6 Red-Whl te (Safety c i rcuit) for before �th selector lock trip 

85-6 Bh .ck-Whi te relay. 

1B N. O. G-14 91-1 Gray-Red Completes carry-over clreul t to ball 11 ft ... otor . 
30 Yellow 

2A M.O. F-8 27-2 Blue-Orange Completes circuit to energize timer unit s tep-up cou. 
43-2 Green-Yellow 

3A N.O. H-U 21-3 Blue-Red Completes circuit to energize before 4 t h  selector lock 
83-7 Black-Yellow relay, thru timer un! t dhc. 

i 

MAGIC SCREEI UNIT MOTOR 

USE 
PARKER - KALON 
SHEET M ETA L 
SCR EWS . 
TYPE Z-4 X 3 / 16 
BINDING HEAD 

Port No. E - 1 19 - I 

o 

o 

o 

o 

o 

o 

G E AR a SHAFT ASSEMBLY 
Z G S  - 2 540 - 10 

GEAR 
G - 58 1 8 - 3  

GEAR 
G - 4 1 1 4  

STATOR a COIL ASSEMBLY 
Z S-2503 - 232 

GEAR ROTOR a SHAFT 
ASSEMBLY 

Z ZRS - 2554- 3-54 - 1  

NOTE : 

WHEN ORDERING GEARS FOR MAGIC SCREEN 
UNIT MOTOR , REFER TO PART N U MBERS SHOWN ABOVE . 

MAGIC SCREEN UNIT  PARTS 

PART No. 
AS-1809- 2 

W-851-4 

26-GG-1 0  

A-613-55 

AS-1846-1 

P-163-32 

M-943 

P-801 -3 1 0  

E-1 l9-174 

S-496-152 

NAME 

Complete Magic Screen Unit assembly 

Contact plate 

Coil 

Core plug 

Index Arm and plunger assembly 

Key Washer 

Ladder Chain 

Lea ther Washer 

Motor 

Plunger only for AS-1846-1 



MOTOR ASSEMBLY (Part No. E-1 19-212) 

MorOR FRAME 
PT N� £ - ..34/ - .3  

BEAR/NO 8R,ACK;! T A55£M6J. 
PT. N� A· ,7.1,- 2 

SHOULO£W BtJ::iHING Pr. AI� 5·1.5 .. · 2Of;" 2·R£Q'D. 

RCTAINING RIN6 
P-2Bfll-$ 

FAN ---.-01 
PT. N� .A . 1605 

C-,4., (A'LTERNATC) 

#6·4.0Jl /� l.6 �/L iJ5r£R 
NO. £OC;r SCR£w c · REa'D. 

6£AR BOX HOLlSI/IIfl'j ASSEMBL Y 
pr N� A - 1599 

MOTOR ROTOI!1 A5SEMBL PT. N� A·J72S· !I. 

WASHER --� 
Pr. HI P·6OI-;M.5 

-1O·3Z x :-;' L6. RD. HO. MACHI"'� 5CR£w 

NO Te 
IN ORDER 70 MAINTAIN PIi'OPER 

CIJARANCES BE TWUN GEARS I T  IS A40ST IMONTANT THA i WHEN 
REASSEMBL ING GEA P rRAIN : 

I. SHIMS 8E REPl AcED .W THEIR �£SPEc nvE ,OeA TIONS 
2 . SAM£ NUMB£D O.C' SHIMS· BE REPL ACED IN EACH NE5PECT/vE L OCATION. 

_ BUSHING 
PT. N� 5 ' 156 -314 

>'VASH£:R (SHIM) PT N! P - 801 - 2 Id 
(SEE NOTE BEI.Ow)-

6EA R ' 

PT.. N� A- 1802 - 17, 

GEAR ASSEMBL Y 
PT. N'l A - 11502 -26 

P- 2991 

GEAR A S SEIVf8LY PT. N'g A ·  1602-24 

GE;t4R A S SEMBL Y 
pr: Nf A ·  1f5 0 Z  28 

ASSEMBL Y  

NOTE A :  Bear i n g  M - 65 2  i s  p art of G e a r  Box Cover A 5 5 e m b l  y A- 1 600-4 

a n d  cannot b e  o r dere d separately. 

N OTE B :  Bearing M - 650 Is part o f  Gear Box 
a nd cannot be or dwed sep arately. 
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r------ C A BINET -----. 

FI f22l m 
r- PAN EL ---. 

[241 124
-1 

20- 2 57-14 1 3  45-3 57- 13 74- 1 6  14 -3 61 10 - 1 0  52 - 1 2  

25 - 8  7 1 - 2 14- 5 48-2 60 -13 75-1 3 25 - 1  71 - 1  14 5 7- 1 

2 7 - 8 78 -7 15 -6 5 0-2 6 1 - 1 3  8 1 - 1 3  31 - 1 74 - 1  1 5 - 6  6 1 - 4  

3 0  80 - 2  1 8-6 54-5 65 -15 36-3 75-1 3 18 -3 6 3 - 1  

3 1 - 1 6 8 1  2 1 - 3  6 3 -2 40- 8  7 8 -3 21 - 3  6 5  - I 

40 -7 85 - 1 3  2 7 - 2  7 0  41 -5 8 1  25 -1 8  70 
45 -1 6 9 0-5 3 1 - 4  7 1  - 6  43 - I  85 -3 30 7 1 - 8  

48- 4 9 1  -7 36 -3 80-6 45 - 8  90 - 1  36 - 1  75 - 1  

50- 16 9 3 -7 38 -3 8 5 -7 5 1 - I 9 1 - 15 40 - 1  8 0- 6  

52 -9 98 - 1 1  4 1 - 4  90 -9 5 3 - , 9 3 -2 4 1 - 4  8 5 -5 

53- 1 8  40 P 43 - 2  9 1 - 1 5 4 - 1  9 8 - 1 2  45 - 1  91 -13 

54-I I 9Q P  6 0 - 1  50 - 1  98-6 

PANEL TR A NSFORMER FRONT DOOR 

�l §l f20l 
1 3 - 12 50-5 2 0  8 1  1 3  6 1 - 1 3  

1 4 - 12 5 2 - 1 3 0  20 P 14 - 5  63 - 2  
1 5 - 1 2 56 - 1  54 - 2  40 P 1 8 - 6  70 
2 0  6 1 - 1 70 50 P 21 - 3  7 1 -2 

27- 1 63 -8 80 - 1  90 P 25 - 8  74 - 1 6  

3 1 -4 65-2 27-8 75 - 13 

3 8 - 1 85-12 40-7 80-13 

4 1 - 8  9 1 - 4  4 8 - 2  8 5 -7 

45- 16  20 P 50-2 90-9 
48- 1  70 P 57-13 

PLUG SHEET FOR ROLLE R DERBY 
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NOTES 
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NOTES 
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M ISCELLANEOUS PARTS 

Back Cabinet Assembly: 

Part No. Name of Part 

G-292-9 Back glass 

M-281-14 Lock and keys (2) keyed alike 

E-122-19 Transformer 

Back Door Assembly: 

M-281-24 Lock and Keys (2) keyed alike 

SW-100-106 Lock switch 

E-300-1 15 Search relay bank assembly 

Front Cabinet Assembly: 

M-168-1 5  Ball 

AS-1 87-17 Ball shooter assembly 

AS-1835 Ball shooter housing 

A-IOO-7 Ball shooter rod 

SP-200-24 Ball shooter spring (long) 

SP-243 Ball shooter spring (short) 

R-108-3 Ball shooter tip 

P-7 1 1-1  Cigarette holder 

P-1900-47 Coin box 

A-2304-2 Coin box cover 

E-130-1 0 Counter-48 volt 

P-4052 Legs 

M-106-1 Leg bolt 

M-163-4 Leg adjuster 

P-2768-15 Ring-blue 

E-1 08-57 Toggle switch 

- Part No. 
A-1538-3 
A-1729-6 
E-101-45 
AS-277-50 
CA-567-106 
AS-2041 
AS-2041-1 
A-254-33 
M-281-6 
E-108-14 

P-2768-5 
P-2768-6 
P-2768-7 
P-2768-1 6  
M-280-15 
M-280-16 

Front Door Assembly: 

Name of Part 

Armature plate (AS-277-50) 
Button-metal 
Coil for coin lock out 
Coin switch assembly 5¢ or 10¢  
Front door only 
Front door assembly 5 ¢  
Front door assembly 1 0 ¢  
Hinge and bracket 
Lock and keys 
Micro switch for cdirr switch assem­
bly 5 ¢  or 10¢  
Ring-red 
Ring-yellow 
Ring for M-281�6 lock 
Ring-green 
Slug rejector 5 ¢  
Slug rejector 10¢ 

Front Moulding Assembly: 

A-2359 
AS-1305-16 
A-1272-29 
A-1272-30 
A-1272-31 
P-22 10-81 
P-22 1 0-80 
P-2210-84 
P-2210-85 
P-221 0-63 
P-2210-38 
CA-1053-2 

AS-1315 
C-326-9 
R-115-4 
M-170 
C-387-1 

C-387-2 
R-243 
R-243-2 

Coin slide 5¢ or 1 0 ¢  
Front moulding assembly complete 
"R" Button 
Right Button 
Left Button 
5¢ Plate 
10¢  Plate 
Plate-Red letter game 
Plate-Register all replays 
Plate for Left & Right button 
Plate for "R" Button 
Front moulding only 

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. 

. '" PRtNT E.C IN U.S.A. 
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