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::s TIMER UNIT viewed from BUTTON or WIPER side 
Thru wlper@,ClrcUit to flash 
SCore feature before 4th bal l lite. (Dlag. L-13) 

Thru wipers @, circuits to 
flash"Select Now" lite at 4th 
step of unt. (Diag. L -I) 

Thru wiper@,cira.llt to step 
this unit for Ist�teps. I----I=---f 
(Diag. H-8) I 
Feed for wipers ® 8 ©. 
TtTu wiper©, cirCUit to close 
shutter at 2nd step of unit. H----{ 
(Diag.H-9) _____ 1 I 

98-3 

Thru wiper@,c ircuit to 
flash score feature before 
3rd balilitej.Qlag. L-13) 
Thru wipers\;),cirCUIt to en
ergize before 4th selector 
lock trip relay, when 4th bal I is shot (Diag. B-I I ) : & � TtTuwipers@,circlit to ener-=' 
gize before 5th selector lock 
trip relay when 5 th �I is shot. 
(Diag. B-II) 74-6 
Thru Wlpers® circuit toflasti 
·Select Now" lite at 5th step J-.---L---( 23-5 
ofunit (Diag.L-I) ___ I ' 
TtTu wiper ®,circuit to stepl ( 36-2 Irit from 4th to 5th, st ep 

(Diag. H-9) 
Thru wlper�\ Circuit tostep 

(Dlag.H-8) ! e 
'nO from3'" 10411\ step. I---' I � 
Thru wIPers © circuit to ener. 

o 

3' step unit. Wipers shown in zero or reset position 

o 

Insulated 

Insulated 

o glZe score feature lock-out �o- 6 0 triP relay, when 3rd ball IS shot Wiper Assembly (01 EHJ· B-12) 1..:_ A::: S::..:.-�I O:.: 4.:::6�- 2:..:1.::3 
___________ � ______________ _ 

25 
Disc (Wired) 
w- 827 

Complete LJnit-AS-IIIO-26 
Reset Coil -28 -R-15 
Step-UpCoil-25-GG-7 
Step-Up PllXlger -S-496-100 
Step-Up Arm - A -1765-4 
Ratchet 8 Shaf t -C-I050-39-21 



� 

RED SCORE UNIT viewed from BUTTON or WIPER side 8 step unit. Wipers shown in zero or reset position 

Tlru wiper [BJ, guCl'Ollteed 
score step . (Diog. 8-30) 

Thru wiper [AI. mixer jA, g<lTle 
proportioni1g Cl'cuits.(Diog. G-35) 

Feed forwipe!@ � Direction of rotation 18� 8") Tlru wiper ® gUaranteed 
� t=J .Ii .�" score step. (Diog. B-30)  

4 60-2 ° 

4 
0 0�0 088 0 81-5 

5 Q 00000 85-40 45 -- -..... -
6 � ,--..., C1:..nO . tL ...... O ,--..., �IIA-X6 1 Tlru wiper [§J. circuits to 

rrultlpller cam sWitches to 
00 0 'pulse red replay counter, 

8 [93-51 � )/""'.V� \.J" \ \ 1 Q '"iOl\ .J.......\....)_'- ) 152 jI2A-X4 ! for scoring. (Diog. B-21 ) 

Thru wiper [§],circuits to � 16�3-6 t;;G\-UW' -a-
- ;'t sTE·;'" 45 �3A-�1 

�te red score lites. 00 lID @ __ _ 

(Diog. J-17) I 32 15-9 l oAn 9a- . 71 ���wi�h 

64( 38'"61 C/\ )(,5-a) / .rn 

0 
52-6 75 �_Thu �ers[QJ,@ S�. 

clootts to red replay counter 
_ _ disc (Rep'lay Values) for 

120 ( 40-61 ".--.. ,--..., X"" 2b-3 24 scoring. (Diog. £-20) 

192( 48-61 n( � >r.( I � 0;" UO 83-2 8 MULT 4 5 0 6(74-21 I� ( )�T'\ =1 �5 8 35 13_2264� 120 

OQ 120 to l 92 
40 25-3 [E] [fJ t:7 38-532 to 64 Tlru wipers [gl[QJ,S[()· J � "C:�E SCO�TEPS ODS I � Thru wiper [fJ. score steps, 

circuits to red replay 0 65-4 Y""'\ r;=r-thru mixer.tlo 3. (Diag. 0-29) 
counter disc(Repiay Values) 16 85- 2 V � 127-5) 27-5 16 to 32 
for scoring.(Diag. E -20) 

Complete Urit-AS-1022 -31 
Reset Coil -28-R-15 
Step-Up Coil-25-GG-7 
Step-Up Plunger-S-496-100 
Step-Up Arm-A-1765-3 
Rdtchet 81 Shaft-C· 1050-8-39 

20(1�-31 '-"W��8����)-O� �3-4 8 tol 6 
20 V Q a5- 0f::\ 40- 0 30 � - 52-6 52-6 71 � ----

50( 40-31 0 8 8 � � 25-3 
0 0 23-3 36 

Wiper Assembly 8 8 8 Disc(Wired ) 
IAS-1046-179b 25 W-762b 



� YELLOW SCORE UNIT viewed from BUTTON or WIPER side 8 step unit. Wipers shown in zero or reset position 

Feed For Wipers� =:;a 4 78-1 

Thru Wiper lli).Circuits � 
To Lite Yellow Score Lites 
(Diag. J-14) 

Thru Wipers @]' IQ] B [[]. � 
Circuits To Yellow Replay 
Counter Disc (Replay Values) 
For Scoring. (Diag. E -18) I 

4 � 6 6J- 5 

8 (63-51 

16 � 1 

32� 
64 74-5 ,ro� 
192 80-6 

�� 16 23-2 

20� 
50 57-2 

COMPLETE UNIT - AS-1022-31 
RESET COIL - 28-R-15 
STEP-UP COIL -25-GG-7 
STEP-UP PLUNGER -S-496-100 
STEP-UP ARM - A-1765-3 
RATCHET B SHAFT-C-1050-8-39 

Thru Wipers IAl . Mixer *4 , Game 
Proportioning TIrcuits. (Diag. G-33) 

0 

Thru WiperfHl Guaranteed � 
Score Step Wiag. 8-29) I 

6TOB 

Drection of rotation 
--.� 

0 

o� 5 Q 000000 85-40 45 "Q::n , .. rt-""'O" 
0 

,-"'J,---..\.....J,..---l \)- \ \ / -� J.-..,.V,-,..\. J 
,,- � )� ./1 IA I / '-.J.....\. ) " 'veog i @8 � �o040 sco STEPS 

SO .. -. � 5200 

��_\ )� �O6 
45 (),.----..... 

� �� �d8 
_ �O�8 

0 0 
Wiper Assembly Disc (Wired) 
AS -1046-179 W-762 

I Icl roJ fEl JFl IGl [BJ @ 

�O TO�I . � 85-4 4 li 6 Thru Wiper H . Guaranteed a Score Steps. iag. 8-25) 

90-7 F,g�IOA-XI2 

57 IIA-X 6 

152 )'i2A-X4 

145 1"13A-XI �open At 96 
SWitch 

50-6 7 5  E; 24 

93-1 8 

��,o" 

27-5 16 To 32 

163-4) 8 To 16 

151-2 )36 

I '"'" W;� @J . 0;.,,, > 
Multiplier Cam Switches To 
Pulse Yellow Replay Counter, 
For Scoring. (Diag.8-20) 

Thru Wipers � , [QJ, B [I] . 
Circuits To e ow Replay 
Counter Disc (Repl� Values) For Scoring.(Diag. -18) 

� T hru Wiper IIJ. Score Steps, 
Thru Mixet3 (Diag. D-28 ) 



c.n w 

GREEN SCORE UNIT viewed from BUTTON or WIPER side 

Thru wlperlD guar anteed 
score steps. (Diag. B-31) 

8 step unit. Wipers shown in zero or reset position 

Thru wipers �. mixer i'<4, game 
proport ioning circu its. { Oiag. G -32) 

0�4 1 rl ________ � ______________________ __ 6108 4t06 1 

Feed for wipers [AJ ,---I 23-4 

. [B] circuits to Thru wiper . 
lites. _ lite green score 

(Oiag. J-19 ) 

� [QJ a [[] Thru wipers C , replay c ircuits to. gr(�Ploy Values ) counter DIsc
. E -22) for scoring. (Olag. 

4 (41-3· 
4 (15-1 

6 (20-1 

8 � 
16 (23-1 
32� 
64 27-3 
120( 30-1 1 
1 92 ( 31-21 

6 (43-31 

4 

ZO� 

Drection of Rotation 

� 
0 

L �� ·-�Ofl 10 
56-8 8()18-8 

;:....�X� 
-- - 1 (\(� 

4 IN LINE 

I') r 'Io;;:'-")� 1 �[ID 

0 
Wiper Assembly 

COfllllete unij -AS-1022-32 
Reset coil- 28-R-15 
Step-up coil-25- GG-7 
Step -up plunger - S- 496-100 
Step- up arm-A-1765 - 3 
Ratchet a shaft -C-1050- 8- 39 

A S-1046-164 

!ill rn [Hl 

0 

o 
Disc (Wired) 
W-763 

Thru wiper [Hl. Yellow red agreen 
score unit run circuits, thru mixer 

); 3 . (Oiog .E-28 ) 

P 57Y'IIA-X 6 

52 )"'12A-X4 
45 )lI'I3A-XI 

open at 
91 ) 96switch 

61-(;) 75 

65-31 24 

8 

38-5) 32 to 64 

27-5) 16 to 32 

8 to 16 

36 --....J 

Thru wiper !ill. circuits to 
multiplier cam switches to 
pulse green replay counter, for 
scoring. (Oiog. B-23) 

Thru wipers [QJ, IDl a � . 
circu its to green replay counter 
Disc ( reploy va lues) for scoring. 
( Diog. E - 22) 

Thru wipel [EJ. score steps, 
thru mixer 3 .(Oi09.0-30) 



U1 � EXTRA BALL UNIT viewed from BUTTON or WIPER side 

Thru w ipers@S.@, extra ball 
run circuits. (Diag. C-24) 

Feed for wipers@a.@ -� 
C � \51-4 

� '" �3-5 

Thru wipers@,@s.©, 

extra ball single step circuits. 
(Diag, C-25) 

Thru wiper @, extra ball 
count circuit thru ball trough 
switches. (Diag. 1- 15) 

Complete Unit-AS-1148-16 
Reset Coil -28-R-15 � .. Step up Coil -25 - GG-7 
Step up Plunger-S-496-IOO 
Step up Arm_A-1765-4 
RatchetS.Shaft-C-I050-IO 

� .. -

'-Wiper AS SemblY ) 
AS-I046-214 

-------_._._-

10 step unit. Wipers shown in zero or reset position 

� Thru wipers ® S. ®, circuits to lite 
_---_'--�ra balilites,(Diag. J-22) 

�� 
Direction of Rotation 



(1'1 (1'1 

MAGIC SQUARES FEATURE UNIT viewed from BUTTON or WIPER side 1 1  step unit. Wipers shown in zero or reset position 

Run circuit, thru w ipers @. 
( Diog. D- 32) 

Guaranteed step c ircuit. 
f thru wipers ©. 
! (Diog . 0- 31 ) 

Single steps circuit. 
Run circuit. thru wipers @. 

(Diog. D- 33 ) 

Feed for wipers @. 

36-8 10-7 56-61 41-7 - 27-10 
ASS (85-9 

Circuits to make 
magic squares a n d  
magic line button olive, 
thru wipers @(Diog.E-38) 

C 

D 

E 

81-9 80-10 15-4 
Mixe?l'2. game propor�ning 
circuits. thru wipers \Q). 

( Diog.H-26 ) {]
93_3 �-3 C§-3 

Complete unit - AS- 827-45 
Reset coil- 28-R-15 
Step-up coil - 25-GG-7 
Step-up plunger-S-496-100 
Step-up arm- A-1765-3 
Ratchet ashoft C-1050- 11-43 

o 

o 
Wiper Assemebly 
AS-I046- 177 

LO 
I 

. 
� 

-

@ ll' e" u�" r!0 'iii> "'" 
• • g •. g �"� � � 
• "E'.e o�" • 

.g 9 � .� 
E�.9 'in' 'iY K � • 

• •• � •
• 0 "'" "" .- w 

• 

,t e.' 
�o_ • •

• 

N .� 
£ ag�' 0.· ' .  ,0' 

.� 0" c.g. 
- r.:(\ � Q. ... . '" 

� 
0.... 

. ."" .. .• ,,�> 

$ 
I 

., . . , ., .g . 

� 

uo• 
0 '  .,o� 

w I .0 �.g 
- £ u - ., 

® 

<11 OCl)� "0 .: 1 '-' 
I 

� -g � .l- ·13 u.. If '" I: 
a: & 

o 

O� � :/ 

o 
Disc (Wired) 
W-765 

48-9 80-6' Guaranteed step circuit thru wipers ®, 
(Diag,  0-31) 
Mixer"" 2, ggg)e proportioning circuits, 
thru wipers \Q), (Diog, H - 26 ) 



g: SELECTION FEATURE UNIT viewed from BUTTON or WIPER side 

Circuits To Lite Selection 
Feature Arrow Lites,--------, 
Thru Wiper ® (Diog. J- 8 )  

Circuit To Lite Yellow Rollover Lites 
(Ployfield a Bockglo ss),Thru Wiper � 
@ (Diog. J-6) 

Feed For Wipers(B'H80-9 

Circuit To Lite Red Roll_- _(51 - 7 
over Lites(ployfield a "
Bockgloss),Thru WiPer

J

] 
@(Diog. J-6) �-9 

Circuits To Lite Sele- 140"-9 ction Feature Arrow Utes, � 
Thru Wiper ® (Di09.J-8)1 Co.. 

�9 

Thru Wipers @,Circuit Tol r;. 
Energize Yellow Rollover 2'· K) 
Trip Re. (Diog. H-40) 
Thru Wiper @,Circuit 
To Mak e Yellow Rollover 
Button (Switch) Alive 
(Diog. H-39) 

Thru Wipers@,Circuit 
To Energize Red Rollover 

Trip Re. (Diog. H-40l 
(Proportioning Circuit) 

Magic Squares Feature 
Unit Steps, Thru Wipers 
@ (Diog. C-33) 

Complete Unit-AS-B27-44 
Reset Coi l- 2 8 -R-15 
Step Up Coil- 25-GG-7 
Step Up Plunger-S-496-IOO 
Step Up Arm -A-1765- 3 
Ratchet a Shoft-C-I050-8 

o 

o 
Wiper Assembly 
AS- I046- 176 

20 

<9 
� '" a. 
j 
� .E 

Direction of rotation 

� 
o 

8 step unit. Wipers shown in zero or reset position 

.-___ Thru Wiper (c) , Circuit To Make Red Rollover 
Button (SwitCfi) Alive (Diog. H-39) 

.-____ Run Curcuit,Thru Wipers ® 
(Diog. E-34) 

Steps, Thru Wipers 
® oglC Squares Feature Unit 

(Dlog. C-33) 
'( prOportioning Circuit ) M . 

o 

o 
Disc (wired 1 
W-764 

80-6) __ Mixer·2 , Gomgroportioning Circuit, 
Thru Wipers © (Diog. G-25) 

Run circuits, Thru Wipers ® 
(Diog.E-33 ) 

Guaranteed Step Circuit, Thru 
--Wipers ® (Diog. E-33) 

-- Feed For Wipers ® 

Mixer *2 ,  Game Proportioning 
,- Circuits,Thru Wipers ® 

(Diog. G-25) 

4Q-8)--Feed For Wiper @ 



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

��a:: 
e> 0«'" 

...J ...Jt-:3 ...J"-Z 
� ",,,,:> �o:o 

u 

50 57-2 

75 50-6 

F 23 

36 51- 2 

24 41-2 

20 40-2 

16 23-2 

8 93-1 

6 81-1 

4 78 - I 

40 52-2 

>- 0: 
«'" 

o ...Jt-
"'''-Z 
",,,,:> ",0 

u 

40-3 

52-6 

71 

23-3 

20-3 

10-3 

85-2 

83-2 

74-2 

60-2 

25 - 3 

z>- f5 
"'«t-",...Jz 
0:"- :>  C)�8 
54-6 

61 - 6 

91 

74- 3 

6 5 -3 

63-3 

60-3 

48- 3 

43-3 

41 - 3 
80-3 

PRINTED CIRCUIT 
CONTACT PLATE 

Complete Unit - AS-797-36 

Reset Coil - 28-R-15 

Step-up Coil - 25-GG-7 

Step-up Plunger - S-496-116 

Step-up Arm - A-1765 -4� 

Ratchet & Shaft - C-l 00 

r t I I WIRE COLORS 
REPLAY VALUES 

CAM SWITCHE.S THAT PULSE YELLOW, GREEN 8 RED REPLAY 

COUNTER STEP- UP COIL S 

sw.I3A Sw. 13A Sw. 13A sw. 13A sw .12A swl2 A sw.1l A sw.IOA 

75 7 5  96 96 200 300 450 600 

4 1N LINE 

31N LINE 

L ARGE NUMBERS ARE REPLAY SCORE S SHOWN ON BACK GLASS. 

NUMBERS IN SHADED CIRCLES INDICAT E WHICH P OR TIO N OF 

REPLAY CIRCU IT STRIP. 
IS EFFECTIVE FOR A PARTICULAR R EPLAY SCORE. 

EXAMPLE: ON A 3-IN·UNE SCORE OF 

THE CIRCUI T IS EFFECTIVE THRU THE 

NOTE: 96 VALUE REPLAY SCORES ARE 
EFFECTIVE THRU THE OPEN AT 96 SWITCH. 

REPLAYS 

REPLAY CIRCUI T 

STRIP 

57 



� SPOTTING DISC viewed from BUTTON or WIPER side 

38-61 

15-91 

13- 61 

81-51 

80-51 

6j 

,
61-51 

60-51 

74 I 

nF\Rn�MnMn.M[}�i���AnA nA 

WIPER WIRE ON 
NO. DIAG· 

[J � '-" 0 8 18-2 F-24 1 " 0 ,,� [}J ,f 63-4 F-29 
& 0 45-10 G-32 0 0 rf § e 8 IT] 31-5 K-20 1 9:- 36-8 14-7 

<S - 8  0 36-5 K-13 

8 I}] 74 I K-20 e � 

B 0 o e ?'lJ1I111I1I1I1I11I1\"JJI'l<IllIllllt JIWIlJo.....1JWlK'-�IIIIV' �� �.:-,-",,���) 8 0 00 e 
loAIIIIIIIIlIIlIlIlttmr« 11lJlll1l1111l )1�11T1111111111111111111111�) eOO 

040 
'1IIIIIIItTn11Il" -<Jfr"'illflJljllllflfl, .. ,Hr.:_;,\IIIL"-...I1 �1I1I1I1I1I11I1f11l1f11f1f111111III lit===: � � 0 egO 8 

eO 008 -"'8 
0008 

'" C':\ "'I ( � ( 1 (,,-� l ) 'JI �111111I1111l'rrr1111111111111j' �J1"'-6)(,,-,U )00008 
r----. r.;:).. ( ) l��) '--" -::... r.._::a.. \1 II I I I I I I I I IIUIIIIII I I I I I I I I IIIIIIIIIIII' V)/� :::ffAJO OOo 00 0 

080 3/S 

-'-../ 0 V � U '-../ 
0 @JO 0 8 0 8 0 08 n ,-... )In 

Slip rinQ 
23-6 e 8 and wiper 0 '-/ I "I ... I ... ; ....... ' I Assembly e � 

AS-I034-49 8 � 
2/s 

161-4 

1 48-5 

150-5 

181-4 

171-4 

180-4' 

165-6 

143-5 

123 -6 

145-4 

141-1 

"18-1 
--
-
48 

43 

�7 ...--' ------136-6 
\20-6 

115 



CIt CD 

SEARCH DISC viewed from BUTTON or WIPER side 

10 [56-I 

PorI of all 3-in-line 
scaring circuils, (Diag,G-17) 65 

Thru wipers lBJ Yellow 3-inline scoring 
circuils,! Diog, G ,-17) 54-

Red 3- in line scoring 
circuils, (Diog, G-17 ) 

Feed for wipers !ill 
(Diog, C-19) 

81-8 

80 

Thru wiPers[H]{��rners ".5-in-line �3-1 

Cl'"lng CircUIt. (Diag.G-21) 
LJ61-3 

Port of oIl4-in-line 
SCOring circuits. (Dio;J.G-IS) 

Yellow 4'inline scoring 
circuits. (Oiog. G-18) 

71- 3 

83-81 
Thru wipers[j'J 

Thru wipers@] 

Red 4-in line scoring 
circuil s .  (Diog, G-18) 

Green 4-in-line scoring 
circuits .{Oiog. G- 18) 

93-8 

18-9 

Yeliow replay counter step-up 1]25 
circu!f, for at! yellow in line r: sconng, (Dlog, C- 19) �I 

Red replay counter step·up �Ci5 
circuit, for all red in-line . scoring, (Diog, C- 21 ) �3 

Green replay counter step-up 
circuit, for all green 
in-line scoring. (Oiag. C-22) 

Green replay counter step-up 
circuit) fOf • corners· scoring� J Diog. C-23) 

. rm r-Green 3-in-line scoring Thru wlpers iliJ -�rcuits. (Diog. G-17) 

E l M A 20 Card lites 

ClD.ClDn 0'0 0 0 A AI AEAAD.n n n n n'------
Wire color numbers 

�,r:§' .s" 
, < o 

�,o� 
.o�9.J 

10 

Slip ring 
and wiper 
AlMmbly 

AS-1034- 46 

17 

o 

o 

18 T s R Q p o N L K 

25 

H G F D c B ------ Card lites 

------- Wire color numbers 

W i p er Wire I Search 
Color No Relay 

� 60-4 "3 
45 20- 5 "I o ��J,O 8 o 8 � 0 

[[l 
@] 18- 5 "5 

[Q] 65-7 1.# 2 

[[] 1 5- 3  

�08 08 
08 08 8 e 

080
000040 

00 08 o - "08 
0808 

80808 
80808 0000 �,mITTn"'" 0 35 

o 

"4 



en 0 

G'� (C'«'1t f 
RED III 

Y ELLOW III 

GREEN III 

RED III 

YELLOW III 

CARD LAYOUT 
NEUTRAL POSITION 

II D. H H )1(( I H-.-I II@) 

II I) H (� III! I H K II® 

1/ � H � II/I M H N 110 
II H H l-i 11K .... H lJ II@ 

II (J 1/ I-i 1/ S I@I® 

YELLOW RED GREEN YELLOW RED 

�� 
�«; � G 

III CORNER 

VERTICA 

HORIZONTAL 

VERTICAl 

HORIZONTAL 

DIAGONAL 

VERTICA 
HORIZONTAL 

WIPER(9 
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 
r 38 

39 
40 

I 41 

� 42 
.- 43 

44 
45 
46 

'- 47 
. - 48 
- 49 

50 

SEARCH POSITIONS 

�':R
7 C!J :�:R8® :�iR9® ��R

6W :�':R 5® 
SEARCH SEARCH SEARCH SEARCH SEARCH 
RELAY -, RELAY 42 RELAY" :5 RELAY #4 RELAY *" 5 

If) a: w a. i 
u VI 
0 
:<: u a: '" w If) 0 
... .... 
0 0 
� It) 
;::: :I g 0 a: 
a: ... 

1 
A 15 10 Q 

J" K N 0 T 
A 0 E H Q YEI LOW Q R S T 10 
0 C L K 18 J 

15 18 17 20 10 l 
B C F G R RE D 
H G P 0 20 
A 8 I J 15 

15 K M G Q I 
A C M 0 10 

GRI EN 
I L M P S 
E F M N 17 ..J 



CONTROL UNIT PICTORIAL VIEW NUMBERS CORRESPOND TO SWITCH CHART ON PAGE 62 

NOTE: SW. NO.13 IS MOU NTED 
CODE 

ON S I DE OF CAM. N.C. ____ NORMALLy CLOSED 
N.O. ____ NORMA L LY OPEN \ SEARCH DISC 
M.B.B. ___ MAKE BEFORE B REAK 

(WI RED) S. p. D.T. __ S INGLE POLE DOUBLE T!iROW 
W- 7 59 - -

50 7 0  .---- r- - '-- .---- r-
MOTOR 2C 4C 5C 7C 8C 9C 

I-- - r- r-- - f- '-- -E-119-157 2 8  38 48 58 7 8  88 98 138 148 � SEE PAGE 69 I-- � - f-- f- R - f- - � RFl� 
- -

'-IR 2A 3A 4A 5A 7A 8A 9A 13A 14A 

� + 

� 
.--
17C 

r- r-- f-
158 168 178 

l- F NOTE: t--- Fc f--
15A SEE ADJUSTMENT 16A 17A 

INSTRUCTION BELOW f------
TIMER REPLAY 

CAMS CAMS SEARCH � 
INDEX INDEX INDEX 

E-184-41 E-184-74 E-184-112 

NOTE: IT IS I MPORTANT TO ADJUST REPLAY C AMS INDEX SWITCH NOS. 16A 8 168 SO THAT THEY MAKE ONLY 
W H EN THE REPLAY CAMS INDEX COIL IS ENERGIZED. WHEN THE REPLAY CAMS IN DEX IS DE-ENERGIZED,THESE 

SWITCHES SHOULD OPEN AND REMAIN OPEN WHILE SWITCH IS R I DING ON OUTER EDGE OF CAM. 

CORRECT ADJUSTMENT: CONTROL UNIT CAM SWITCHES 13, 13A & 138 
NOTICE: IMPORTANT PART OF ILLUSTRATION IS TO SHOW THAT SWITCH 13 CLOSES FIRST AND 

OPENS LAST. IF AN ADJUSTMENT IS NECESSARY, SWITCH 13 CAN BE MOVED UP OR DOWN. 

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

IS 

REPL ... Y CAMS S_ IN THEIR 
-.u.L INO[XED _ITION. =�C';.�S 

T
�' ��: 13 AlIt: 

MOTE' 
... IIIIOWS POINT TO LO.S 
'OtAT WILL ACTUATE SWllQtES. 

� 
M�"'Y CAMS � STARTIIIC 

TO ROTATE. THEY All[ MOW OUT 
t;W THEIII INMX I'OSITIOII. 
SWITCHES 13 ..... 1311 All[ STILL 
OPEN. SWITCH 13 IS � �. 

SWITCME:S BA •• 138 ... IIE _ 
ClOSED. 
SWITCH IS I' I!M liWKIl· 

5WITCHES 1'10. a 138 ARE NOW 
OP£H AGAIN 
SWITCH " IS STILL CLOSED 

ALL SWITCHES ARE NOW OP£N 
AGAIN. SAME AS IN FIG I. 
THIS SEQUENCE IS "EPEATED 
THRUQUT R[PLAY SCORING 
CYCLE . 
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CONTROL UNIT CAM SWITCH CHART FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ON PAGE 61 
LOCATION 

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

lA N. O. F-I0 65-2 Brown-White Circuit to step timer unit, after shooting 5th ball. 
36-9 Yellow-Brown 

2A N. O. 1-3 90-5 Gray Energizes reflex play magnet, and replay register reset 
30 Yellow coil. Also pulses total plays meter. 

2B N. O. C-42 93-4 Gray-Yellow Energizes coin kicker coil. 
30 Yellow 

2C N. C. E-14 31-7 Yellow-Red Drops out red button relay. 
57-6 White-Orange 

3A N. C. 1-4 48-2 Green-Black Drops out start relay, and acts as safety switch during 
83-3 Black-Yellow spin. 

93-7 Gray-Yellow 
3B S. P. D. T. B-18 98-4 Gray-Black Directs circuit to replay meter, or total plays meter. 

91-7 Gray-Red 

4A N. O. C-44 98-1 Gray-Black Energizes spotting cams index coil. 
30 Yellow 

4B N. O. B-40 25-9 Blue-White Energizes score extra step index coil. 
30 Yellow 

4C N. O. C-5 14-9 Red-Green Used if coin meter is added in front cabinet. 
80-2 Black 

5A N. O. G-10 65-2 Brown-White Energizes timer unit reset coil. 
71-8 Orange-Red 

5B N. O. B-25 21-1 Blue-Red Energizes extra-ball unit step-up coil. (guaranteed step) 
38-4 Yellow-Black 

5C N. O. D-26 78-4 Orange-Black Energizes anti-cheat relay. 
91-11 Gray-Red 

5D N. O. F-31 10-7 Red Magic squares, and selection feature unit single steps 

85-4 Black-White circui t. 

6A N. C. 1-30 51-5 White-Red Opens game advantage circuits, during spin. 

75-5 Orange-White 

7A N. O. B-29 10-1 Red Energizes yellow score unit step-up coil. (guaranteed 

75-8 Orange-White steps) 
7B N. O. F-29 54-21 White-Green Yellow, red, and green score unit single steps circuit. 

63-4 Brown-Yellow 

7C N. O. B-30 23-9 Blue-Yellow Energizes red score unit step-up coil. (guaranteed steps) 
83-4 Black-Yellow 

7D N. O. B-31 90-4 Gray Energizes green score unit step-up coil. (guaranteed 

91-5 Gray-Red steps) 
8A N. O. G-31 14-8 Red-Green Magic-squares unit steps. 

56-6 White-Brown 

8B N. O. B-25 25-4 Blue-White Extra ball unit steps. 
38-4 Yellow-Black 

8C N. O. C-41 93-4 Gray-Yellow (Safety circuit) energizing coin kicker coil. 

30 Yellow 

CONCLUDED ON NEXT PAGE 
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CONTROL UNIT CAM SWITCH CHART - CONCLUDED 

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

DIAGRAM 
9A Alt. C-32 45-9 Green-White Proportioning circuit (magic squares unit steps). 

48-9 Green-Black 

9B Alt. H-28 15-7 Red-White Proportioning circuit (extra ball unit steps). 
54-8 White-Green 

9C Alt. D-25 43-5 Green-Yellow Proportioning circuit (extra ball unit steps) • 

74-10 Orange-Green 

lOA N. O. A-21 63 Brown-Yellow Pulses replay counters, when score units are at 8th step. 
70 Orange 

llA N. O. A-20 57 White-Orange Pulses replay counters, when score units are at 7th step. 
70 Orange 

12A N. O. A-20 52 White-Blue Pulses replay counters, when score units are at 5th and 6th 
70 Orange steps. 

13A N. O. A-19 45 Green-Whi te Pulses replay counters, when score units are at 1st, 2nd, 
70 Orange 3rd and 4th steps. 

13B N. O. C-17 48-4 Green-Black Pulses replay register step-up coil, and ref'lex replay 
80 Black magnet. 

13 (Backside) H-17 21-3 Blue-Red Replay lock-in circuit (NOTE: see control unit pictorial 
N. O. 27 Blue-Orange view) 

14A N. C. 1-18 56 White-Brown Prevents the start of' another replay scoring, when control 
93 Gray-Yellow unit cams are indexed. 

14B N. C. C-8 27-2 Blue-Orange Opens circuit to timer unit step-up coil, during replay 
90-2 Gray winner. 

TIMER CAMS B-6 70 Orange Energized when playing coins or replays. 
INDEX COIL 93-2 Gray-Yellow 

15A N. O. G-1 20P Blue (Plastic Operates control unit, and mixer and spotting unit motors. 
60P Brown (Plastic 

15B N. C. G-5 14-9 Red-Green Opens circuit to coin lock-out magnet, during spin. 
71-2 Orange-Red 

15C N. C. D-14 13 Red-Yellow Lock-in safety circuit for red button relay. 
30 Yellow 

REPLAY CAMS A-17 40-4 Green Energizes when winning score is made, and releases replay 
INDEX COIL 70 Orange cams. 

16A N. O. D-17 27 Blue-Orange In series with replay lock-in circuit. NOTE: See control 

80 Black uni t pictorial view f'or correct adjustment. 

16B N. O. H-18 56 White-Brown In series with replay winner circuit. NOTE: See control 
93 Gray-Yellow unit pictorial view for correct adjustment. 

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

SEARCH INDEX A-17 15-2 Red-White Energized when 3-in-line or more is scored. 

COIL 70 Orange 

17A N. O. K-36 10 Red Completes circuit to energize #3 search relay. 
71-10 Orange-Red 

17B N. O. B-17 40-4 Green Energizes replay cams index coil. 
80 Black 

17C N. C. 1-4 83-3 Black-Yellow Opens start circuit, and acts as saf'ety switch. 
30 Yellow 
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a') � TRIP RELAY BANK PICTORIAL VIEW 
NUMBERS CORRESPOND TO SWITCH CHART 

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

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

DIAGRAM 

SOORE FEAWRE J Jumper Energized at 3rd step of timer unit, or by before 4th 
LOCK-OUT TRIP A-12 70 Orange sel ector lock trip relay swi tch. 
COIL 

61 Brown-Red Directs clrcolt from shutter motor, to mixer latch and 
1 S.P.Jl. T. E-� I!}, 3 Red-Yellow timer C8fllS index coil So. 

9!}.2 Gray-Yellow 

L2 N. C. 8-12 60-6 Brown Breaks cl reu! t to 00 11. 
J Jumper 

L3 N. O. F-R 43-2 Green-Yellow Comple tes cirruit to step timer unit. 
75-11 Ot'ange-Whlte 

L4 No!;' J-12 IB-21 Red-mack Breaks cl rcui t to score renture 11 teg. 
3) Yellow 

Rt N. Co 1>-34 41-10 Green-Red Breaks lock-in cil"cuit to score feature before 3rd ball 
10-1 Red rel aYe 

R2 N. C. H-13 31-8 Yellow-Red Safety ci reui t. 
65-2 Brown-l\'hl te 

SOORE FEATURE 

:!iZ�r:�h mIl A-34 J Jumper Energized thnl spotting disc, when circuit complete thru 
70 Orang� other factors. 

L l  N.O. !r8 4!}.2 Green-Yellow Completes circuit to step timer unit. 
75-11 Orang�Whi te 

L2 N. C. 8-3� 48-10 Green-Black Breaks ci rcul t to coH. 
J Jumper 

L3 N. C. F-2R 54-21 Whi t�Green Proportioning cl rcui t.. (Scores) 
6!}'21 Brown-Yellow 

� 1-6 Black-Red Directs cirruit from score feature before 3rd ball 11 te, 
Rl S.P. Jl. T. J-12 lS-21 Red-Black to score feature before 4th ball lite. 

1�21 Red-White 

R2 N. Co C-12 �-7 Whi te-orange Breaks circuit that energizes score feature lock-out relay 
61\-11 Brown-Whi te at 3rd step of timer unit. 

R3 N.O. K-13 31-21 Yellow-Red Com:pletes cit"cuit to nash scot"e feature befot"e 4th beJ.l 
38-21 Yellow-Black 11 teo 

R4 N. C. E- 31 13-22 Red-Yellow Pt"oportioning circuit. (Scores) 
9R-6 Gray-BI ack 

'---. - - - - - - ---

TRIP RELAY BANK CHART 

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

DIAGRAM 

BALLY-HOLE A-3 5 J Jumper Ehergi zed thru spotting diSC, when ci rcui t compl ete 
TRIP roIL 70 Orange thru other factors. 

1 N.O. J-9 18-4 Red-Black Completes circuit to "Bally-hole" lite. 
3) Yellow 

2 N.O. 8-9 50-8 White Completes circuit to "next game featurell trip relay coll, 
90-8 Gray thru #16· hole sw' tch. 

3 N. C. 8-3� 14 Red-Green Breaks cirwit to coil. 
J Jumper 

RED roLLOVER A-40 61-11 Brown-Red Energized direct thru "selection feature" unit disc. Also b;\' 
TRIP OOIL 70 Orange red rollover button swi tefl, thru selection feature uni t disc. 

1 N.O. F-38 45-5 Green-Whi te Completes cirCUit to "magic squares" and "magic line" 
9�-9 Gray-BI ack huttons. 

2 N. C. 8-40 18-10 Red-Black Breaks circuit to coil. 
61-11 Brown-Red 

5:r-2 tmi te-Yellow Breaks ci rcui t for flashing "select-now" Ii te before 
3 S.P. Jl. T .  J-l 90 Gray 6����f�g 

�
t
'h�� �:�������

i
rYt�

t
�f'�1 �h��i��mKl�

t
g�l. 7R-2 orange-Black 

41-8 Green-Red Directs circutt from select before 4th and select before 5th 
4 S.P. n To J-I0 80-9 mack ball feature Ii tes, to select after 5th ball feature lite. 

BlHj Bl ack-�hi te 

YElLOW A-31 25-11 Blue-l\'hi te Energized direct thru selection feature unit disc. Also 
ROLIJJVER 70 Orange ��lreM��. 

rollover button switch, thru selection feature 
TlUP COIL 
1 N.O. F-3B 15-10 Red-White Completes circuit to magic squares, and magic lIne buttons. 

98-9 Gray-Black 

2 N. C. 8-3l 25-11 Blue-Whi te Breaks ci rcuit to coU. 
31-10 Yellow-Red 
Jl-5 Red Directs circuit from flashing select-now lite before 

3 s.P. Jl. T. K-l 5!}'2 Whi t� Yell ow ���O�!rf. 4th ball, to flash select-now lite before shooting 
2!}.5 Blue-Yellow 

57-5 \Vhi t�Orange Directs circuit from select before 4th ball feature lite, 
4 s.P. Jl. T. J-1O 41-8 Green-Red to select before 5th ball feature lite. 

74-B orange-Green 

EXTRA BALL A-14 Trips wi th extra ball #2 trip reI aYe 
#1 TRIP COIL 
Ll N. C. J-26 21-4 

3) 
Blue-Red 
Yellow 

Completes circuit to extra balls lite. 

85-4 Black-Whl te Breaks guaranteed score stCQ circui t, and completes 
L2 s.P. Jl. T. E-25 3) yellow clrcui t to extra ball unit for 1st step_ 

61-2 Brown-Red 
52-10 l\tIl t�Blue Breaks score steps CirCUit, and completes circuit for 

L3 S.P. Jl. T. F-27 27-7 Blue-Drange ex t ra ball step s. 
18-2 Red-Black 

Rl N. O. F-23 27-7 IDue-Dr8.1lge Proportioning ci rcui t. 
54-8 \Uli ta-Green 

R2 N.O. !rIO 71-8 gf�����f� ow 
Completes circui t to timer uni t reset coil. 

S!}'1 
R3 N. Co 0-26 85-4 Black-Whi te Breaks circuit for energizing anti-cheat t"elay. 

91-11 Gray-Red 

EXTRA BALL A-14 2.';-7 Blu�Whi t e  Ehergized b y  yellow button switch, thru before 5th 
#2 TRIP mIL 70 orange selector lock trip relay switch. 
Ll N.O. C-16 38-3 Yellow-BI ack Completes circ uit to ball lifter motor, during extra ball 

91-1 Gray-Red play. 
31-5 yellow-Red Breaks circuit for flashing other game advantage lItes, and 

L2 s.P. Jl. T. J-20 I!}, 4 Red-Yellow completes circuit to nash extra ball lites. 
74 orange-Green 

14-3 Re�Green Breaks circuit to shutter motor, and completes circui t to 
L3 s.P. D.T. 0-6 61 Brown-Red mixer latch, and timer cams index COilS, during extra 

98-2 Gray-Black ball pllI!f. 

75-5 �����ite 
Rl s.p.nT. 1-23 15-7 Proportioning circuit. 

4�2 Green-lthi te 
R2 N. c. 8-14 25-7 Blue-�hi te Breaks circui t to coil. 

38-2 yellow-Bl ack 

CONCLUDED ON NEXT PAGE 



(7) U1 

TRIP RELAY BANK CHART 
LOCATION 

RELAY SWITCH ON WIRE N •. WIRE COLORS FUNCTION OF SWITCHES 
DIAGRAM 

BEFORE 4th 
SELECTOR LO(K A- 1 1  J Jumper Energized thru timer unit disc, when 4th ball I s  shot. 
TRIP mIL 70 O range 

L l  N. O. G-f;I :.3-2 yellow-Brown Completes circuit to timer unit s t ep-up coil. 
43-2 Green-Yel l o w  

L2 N. C. 8- 1 1  8 3-6 Black-yel low Breaks cirelli t to 0011. 
J JunIper 

L 3  N. O. I - 1Q 41>-6 Gr een-Wtli t e  In series circuit for replay scoring. 
116 Wl.l te-Brown 

L4 N. C. H-38 15-10 Red-Whi te Breaks circuit to magi c squares and magiC line buttons. 
08-9 Gr ay-Bl ack 

Rl N . O. F- 12 40-8 Green Compl etes cl rOll t to energl ze s core feature lo ck-out relay. 
60 -6 Brown 

R2 N. C. K- l 10- 5 Red Breaks circuit to f'l ash select-now l i te. 
27- 4  Blue-O range 

BEFllRE 5th 
SELECTOR LO (K  A-11 J Jumper Eherglzed thru timer unit diSC, when 5th ball I s  shot. 
TRIP mIL 70 Orange 

Ll N . O. 8- 14 25-8 Blue-White Compl etes circuit to extra ball trIp rel ays, fbI' extra 
:.3- 2 Yel l ow-BI ack ball p l ay. 

L2 N. C. 8- 1 1  74-6 Orange- Green Breaks ci rell! t to coil. 
J Jumper 

L3 N. O. E-4 18-6 Red-Bl a ck Comp l e tes c i r cu i t  to make yel low button alive, fo r extra 
00- 2 Whi te ball pl ay. 

L4 N. C. K-6 00-2 Blue Breaks c1 rClli t to yel low rollover 11 te. (On pl .yfi eld) 
43-7 Green-Yel low 

R8-3 Gray-Black Dreaks circui t to nash select-now l i te ( for select before 
Rl S. P. 0. T. L- l 14- 1 Red- Green .'5th ball ) and completes circuit to fl ash select-now l i te 

7 1>- 3  O r ange-Whi te ( fo r  select after 5th ball) 

R2 N. C. G- :Jl  15- 10 Red-Whi te Breaks circuit to magiC squares & magi c l ine buttons. 
45- 5 Green-Whi te 

R3 N.O. O- J)  27- 2 Blue-Orange Completes ci rcuit to timer unit s tep-up coil. 
78-6 O range-Bl ack 

R4 N. C. 8- 31  25-10 Blue-Wh i t e  Breaks circuit f o r  energizing yellow rollover trip rel ay. 
3 1- J)  Yellow- Red (Thru yellow rollover button swi tch) 

AFTER 5th J Jump er Energized when 6th ball ( ls t  extra ball) i s  shot. 
SELECTOR W(K A- U 70 Orange 
TRIP mIL 

L l N. C. K-l 75-3 O range-Whi t e  Breaks c 1  r cu i t  to flash sel ect-now 1 1  tee 
78- 2 �range-Bl ack 

L2 N. C. 8-11 98-5 Gray-Bl ack Breaks c1 rcui t to coil. 
J Jump er 

L 3  N. C. K-6 10-0 Red Breaks circuit to red rollover l i t e. (On pl.yf1eld) 
51-7 Whi te-Red 

Rl N. C. F- 31 27- 10 Blue-Orange Breaks circuit to magi c squares & magic l ines buttons. 
Al-6 Gray-Red 

R2 N. C. C-40 18-10 Red-Black Breaks ci rcui t fo r  energi zing red rollover trip reI ay 
61-9 Brown-Red ( thru red rollover button swi tch) . 

mml ERS TRIP A- 35 J Jump er Energized thru spotting unit diSC, when circuit complete 
mIL 70 Orange thru other f'actors. 

1 N. O. J-A 8 5 - 1  Bl ack-White Compl etes c1 reui t to corners Ii tee 
:JJ Yellow 

2 N. C. 8-35 6 1- 4 Brown-Red Breaks circuit to coil. 
J Jumper 

3 N. O. G- OO  13-1 Red-yellow Part of co mers replay s co ring c i r cui t. 
7 1- 3  O r ange- Red 

4 N. O. C-22 16 Red-Black Part o f  comers replay sooring ci rcuit.. 
AS Gray- Black 

------------- ----------

-

TRIP RELAY BANK CHART 
LOCATION 

RELAY SWITCH ON WIRE N •. WIRE COLORS FUNCTION OF SWITCHES 
DIAGRAM 

TILT TRIP A- 1� 14- 5 Red-Green Energized by any til t swi tch, or the plumb til t. Also 
UJIL 70 O range at :n th s tep o f  timer unit. 

L l  S. P. n. T. 1- 17 21-3 Blue-Red Breaks circuits f'o r game advantages, r ep l ay scoring, ball 
:JJ Yellow counting, and comp l etes circuit to shu t ter mo tor. 
45-8 Green-Whi te 

L 2  N. C. I- :Jl 40-8 Green Breaks c i rcuit to magiC squares end magiC line buttons. 
98-9 Gray-BI ack 

L3 N. C. L-27 10 ned Breaks 17 vol t c i r cui t. 
00-4 Blue 

3R Yel low-Bl ack 
L4 s. P. 0. T. L- 26 A l  Black-Red Breaks 6 vo l t  circuit, and comp l e tes circuit to til t l i te. 

9 1- 2  Gray-Red 

Rl N . O. 0-15 57- 6  Wli te-O range ( Safety circuit) red bu t ton reI aye 
8 1>-7 Bl ack- \\hl te 

R2 N. C. 8-9 10- 10 Hed Breaks Bally-hole next game feature circuit.. 
50-8 White 

R3 N. O. G- 13 60-6 Brown Completes circuit to score feature lock-out trip rel ay. 
:JJ Yellow 

R4 NC. (}- 1  OOP DIue (Plastic) Breaks circuit to control Wlit, and mixer and spotting Wlit 
60P Hrov.n(plastic) moto rs. 

4 RELAY BANK PICTORIAL VIEW 
NUMBERS CORRESPOND TO SWITCH CHART ON PAGE 66 

'+� 0 
I ' 1 0 �j0 

REPLAY 
RESET 
RELAY 

ANTI-CHEAT 
RELAY 

Coi l par t  
50 ...J"\.. 50 V 
90J\.. 50 V 

1 05 ...J"\.. 50 V 

START 
RELAY 

n u m bers 
C - 279 4 - 9  
C - 2 7 9 4 - 1 
C -2 7 94 - 23 

RED 
BUTmN 
RELAY 

I 

I 



� � 4 RELAY BANK SWITCH CHART 
FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ON PAGE 65 

LOCATION 

RELAY SWITCH ON WIRE No. WIRE COLORS FUNCTION OF SWITCHES 

DIAGRAM 

REPLAY RESET A-4 75-2 Orange-White Energizes when anti-cheat relay drollS out. 

RELAY COIL 70 Orange 

A S. P. D. T. C-3 90-5 Gray Directs replay register reset cireui t thru control un! t 
13-9 Red-Yellow cam switch #2A, when replays are being playert, or thru 
53-7 White-Yellow 16 pulse cam when replays are being cancelled. 

B N. O. G-3 56-2 White-Brown Lock-in switch -for this relay. 
75-2 Orange-White 

C N . O. G-1 20-P Blue (PlasUe) Completes circuit to control unit, and mixer & spotting 
60-P Brown (PIns ti�) unit motors, when replays are being cancelled. 

D N . C .  C-4 21-6 Blue-Red Opens start circuit during replay cancel. 
63-2 Brown-Yellow 

ANTI-CHEAT A-26 78-4 Orange-Black Energized thru control unit cam switch #5C, its switches 

RELAY COIL 70 Orange protect replay, game advantage, and l i te circuits. 

A S.P. D. T .  G-4 75-2 Orange-\Vhi te Breaks start relay circuit, and completes circuit to 
56-2 White-Brown replay reset relay when this relay drops out. 
50-2 White 

B N. O. D-26 78-4 Orange-Black Lock-in switch for this relay. 
30 Yellow 

C N. O. M-27 20-4 Blue Breaks 17 volt circuit, when relay drops out. 
80-1 Black 

D N . C .  D-14 57-6 White-Orange Safety switch. (Red button relay circui t. ) 
85-7 Black-Whi te 

E S.P. D. T. L-25 91-2 Gray-Red Breaks 6 volt circuit, and lites t i l t  lite, when this 
38 Yellow-Black relay drops out. 

54-2 White-Green 

F N . C .  11-7 21 Blue-Red (Safety swi tch) Red button relay circuit. 
45-8 Green-Whi te 

START RELAY A-4 21-6 Blue-Red Energized every t ime a coin is played, or when red or 
COIL 70 Orange yellow button is pressed. 

A N. C. 8-24 75-4 Orange-White Opens extra ball step-up circuit during spin. 
78 Orange-Black 

B N. C. G-�9 14-8 Red-Green Opens game advantage circuits during s-pin. 
83-9 Black-Yellow 

C N. O. F-6 13-3 Red-Yellow Completes circuit to timer cams index, and mixer latch 
90-9 Black-Whi te coils. 

D N. O. F-4 48-2 Green-Black Lock-in switch for this relay. 
63-2 Brown-Yellow 

RED Bl1I'TON A-14 85-7 Black-Whi te Energizes when red button is pressed. 
RELAY COIL 70 Orange 

A S. P. D. T.  C-6 93-2 Gray-Yellow Directs circuit from mixer latch, and timer cams index 
98-2 Gray-Black coils during extra ball play, to shutter motor when 
14-3 Red-Green s t arting new game after extra ball play. 

B N . O. 0-14 31-7 Yellow-Red Lock-in switch for this relay. 
27-8 Blue-Orange 

C N. C. K-25 50-9 White Opens extra ball lite circuit. 

21-4 Blue-Red 

MIXER AND SPOTTING UNIT ASSEMBLY 
NUMBERS CORRESPOND TO SWITCH CHART BELOW 

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

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

DIAGRAM 

1A N. O. I F-31 14-8 Red-Green Pulses magic-squares, and selection f'eature uni ts for 
45-10 Green-Whi te multiple steps. Also energizes score feature before 3rd 

ball, score feature before 4 t h  ball, corners, and 
Bally-hole trip relays. 

lB N. O. J-2 80-9 Black I Flashes select-now l i te. 
90 Gray 

1C N. O. L-13 31-21 Yellow-Red. Flashes score feature before 3rd ball, and score feature 
20 Blue before 4th ball lite. 

2A N. O. D-3 ;3-7 White-Yellow Pulses replay register reset coil. 
75-2 Orange-Whi te 

28 N . O. 8-24 38-4 Ye] low-Black Pulses extra ball un.it s tep-up coil, for multiple steps. 
78 Orange-Black 

2C N. O. E-36 48-21 Green-Black Pulses magiC squares feature unit step-up coil. (Next 
51-21 White-Red game feature, when 13ally-hole hit circuit.) 

SCORE EXTRA I A-8 43-6 Green-Yellow Energized by yellow, red, or green score unit s tep-up 
STEP RELAY 70 Oran.e;:e arm swi tch. 
COIL 

3A N. O. I 8-8 43-6 Green-Yellow Lock-in circuit for this relay. 
81-3 B] llck-Red 

38 N. O. C-27 50-4 White Completes circuit for yellow, red., and green score unit 
;1-6 Whi te-Red mul tlple s teps. 

3C N. C. 1-3 15-5 Red-Whi t e  (Safety switch) Opens s t fl r t  circuit. 
30 Yellow 

4A N. O. D-27 43-4 Green-Yellow Pulses yellow, red, anri green score units for mu] tiple 
50-4 White steps. 

SCORE EXTRA 
STEP INDEX A-40 25-9 Blue-Whj te Energized during timing cam cycle, by control unit cam 
COIL 70 Orange sw.i tch #48. 

5A N. O. C-9 13-5 Red-Yellow Lock-in circuit for score extra step relay. 
81-3 Black-Red 

SPOTTING CAMSI A-44 .1 98-1 Gray-Bl ack Energized during t iming cam cycle, by control unit cam 
INDEX COIL 70 Orange swi teh #4A. 

6A N. O. I J-13 I 61-8 Brown-Red Flashes game advantage 11 tes. 
30 Yellow 

68 N . O. J-20 13-4 Red-Yellow (Same as above) also flashes extra ball lites, during 
30 Yellow extra ball pIny. 
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SHUTTER MOTOR PICTORIAL VIEW 
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SHUTTER MOTOR CAM SWITCH CHART 
FOR POSITION OF SWITCHES SEE PICTORIAL VIEW 

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

DIAGRAM 

1A N. C .  U-17 21-3 Blue-Red (Closed when shutter is closed) Completes circuit for 
93 Gray-Ye llow replay scor ing. 

1B N. O. G-6 14-3 Red-Green Carry-over cir elli t for shutter motor. 
30 Yellow 

1C N. C .  H-lO 21-3 Blue-Red Safety switch. (Timer tmi t reset c irelli t) 
98-8 Gray-Black 

2A N. C. F-16 31-3 Yellow-Red (Closed when shutter is closed) 
36-3 Yellow-Brown Completes circuit to ball l i fter motor. 

3A N. O. C-43 85-5 Bl ack-Whi te Resets extra ball yellow, red, and green replay counter 
30 Yellow un! ts. 

3B N .  O. H-2 20F Blue (Plastic) Resets trip relay bank. 
70P Orange (Plastic) 

4A N. O. F-6 14-3 Red-Green (Closed when shut ter is open) Completes circuit to 

18-3 Red-Black shutter motor. 

4B N. C. 1-37 21-3 Blue-Red Completes circuit to magic s quar.es buttons. 
40-8 Green 

4C N. O. H-6 18-3 Red-Black Starts shutter motor, if game is t i l ted, when shutter i s  

45-8 Green-White open. 

4D N. O. J-13 36-5 Yell ow-Brown (Closed when shutter is open) Completes feature Ii tes 

61-8 Brown-Red flash circuit. 

4E N. O. H-36 21-3 Blue-Red (Closed when shutter is open) Completes circuit to s tep 

93-21 Gray-Ye llOW magic squares feature unit. (Part o f  next game feature 

circuit) 

5A N . O. F-28 52-10 White-Blue Proport ioning circuit. (Score s tep) 

54-21 Whi te-Green 

5B N. C .  C-9 36-4 Yellow-Brown (Closed when shutter is closed) Part of Bally-hole next 

90-8 Gray game feature circuit. 

5C N . O. D-40 31-4 Yel low-Red Safety circuit. (Lifter start relay) 

91-4 Gray-Red 

5D N. C .  G-10 65-2 Brown-Whi te Safety swi tch. (Timer unit reset circuit) 

98-8 Gray-Black 

5E N . O. H-29 45-2 Green-Whi te (Closed when shutter is open) completes game advantage 

83-9 Black-Yellow circuits. 

6A N. O. H-I0 71-8 Orange-Red Resets timer unit. 
30 Yellow 

6B N. O. C-43 78-3 Orange-B lack Resets magic s quares feature uni t, yellow, red, green 

30 Yellow score units, and selection feature unit. 

MISCELLANEOUS RELAYS SWITCH CHART 
LOCATION 

RELAY SWITCH ON WIRE No. WIRE COLORS FUNCTION OF SWITCHES 

DIAGRAM 

NEXT GAME 
FEATURE A-9 J Jumper Energized by #16 hole switch, when Bally-hole trip relay 
TRIP COIL 70 Orange is energized. 

RESET COIL A-36 40-5 Green Energized thru magic-squares unit switch, when mlit is at 
70 Orange 11th s tep. 

A N. C .  B-9 10-10 Red Breaks circuit to step-up coil. 
J Jumper 

B N. O. J-ll 13-21 Red-Yellow Completes circuit to l it e  "A-B-C-D-E next game feature 
30 Yellow lite. " 

C N . C .  B-32 41-21 Green-Red Breaks regular s tep-up c i rcuit to magic squares unit. 
48-9 Green-Black 

D N. C .  B-36 40-5 Green Breaks circuit to reset coil. . 
45-21 Green-Wlli te 

E N. O. G-36 51-21 White-Red Completes circuit for stepping magic s quares unit to top. 
93-21 Gray-Yellow Also to reset next game feature trip rel ay, 

SCORE FEATURE A-33 10-4 Red Energized by mixer and spotting 16 pulse cam #lA, when 
BEFORE 3rd 70 Orange circuit complete thru other factors. 
BALL COIL 

A N. O. C-34 43-21 Green-Yellow Completes circuit for energizing score feature before 4th 
48-10 Green-Black ball tr.ip relay. 

B N . O. K-ll 14-21 Rerl-Green Completes circuit to flash score feature before 3rd ball 
81-6 Blac k-Red lite. 

C N. C. G-14 31-8 Yell ow-Red Saf'ety c ircuit. 
60-6 Brown 

45-10 Green-Whi te Breaks circuit for energizing this relay, and completes 
D M.B.B. C-33 41-10 Green-Red lock-in circuit for it. 

30 Yellow 

L1FrER START A-41 38-8 Yellow-Black Energized when a ball i s  on ball runway switch. This 

COIL 70 Orange relay controls ball l i fter circuit. 

A N . C .  G-l1 15-6 Red-White Safety circui t. (Selector lock, and score feature lock 
40-8 Green trip relays) 

B N. C .  G-16 31-3 Yel low-Red Breaks ball l i fter motor circuit. 
41-4 Green-Red 

C N . O. C-40 36 Yellow-Brown Lock-in circuit f'or this relay. 
38-8 Yellow-Black 

MAG IC SQUARES A-12 78-10 Orange-Black Energized by magic s quares index coil switches, when magic 
MOTOR RELAY 70 Orange squares buttons are pressed. 

A N. C. M-37 10 Red Safety circui t (Brea.ks circuit to #3 search relay) 
71-10 Orange-Red 

B N. O. G-2 20-P Blue (PlaStiC� Completes circuit t o  run ma.gic sl'1uares motor. 
6O-lP Brown (plastic 



en 00 BALL LIFT MOTOR PICTORIAL VIEW 
NUMBERS CORRESPOND TO SWITCH CHART BELOW 

A-8OO
DlSC 

(MOTOR A!IRT NO. E-1I9-1I0) 

USE 
PARKER- KALON 
SHEET METAL 
SCREWS. 
TYPE Z - 4  X 3/16 
BHlING I£AO 

NOTE: 

o 

0,0 

o o 

GEAR 8 SHAFT ASSEMBLY 
ZGS-5985-1 

GEAR 
G-5318 

GEAR 
G-4114 

COIL 8 STATOR ASSEMBLY 
ZS-I704-251 

GEAR ROTOR 8 S"AFT 
ZRST-I7IS-30-1 

WHEN OROERING GEARS FOR BALL LIFT MOTOR. 
REFER TO IMT NUMBERS SHOWN ABOVE. 

BALL LIFT MOTOR SWITCH CHART 
FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ABOVE 

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

DIAGRAM 

lA N. C. F-ll 15-6 Red-White (Safety circuit) before 5th and after 5th selector lock 
85-21 Black-Whi te trip relays. 

lB N. O. G-16 91-1 Gray-Red Carry-over switch for ball l i fter motor. 
30 Yellow 

2A N. O. E-B 27-2 Bl ue-Orange Energizes timer unit s tep-up coil. 
43-2 Green-Yellow 

3A N . O. G-12 B3-21 Black-Yellow Energizes before 4th selector lock trfp relay at 4th step 
21-3 Blue-Red of timer unit. Also energizes score feature lock-out 

relay at 3rd step of t imer unit. 

MAGIC SQUARES UNIT MOTOR 
( Part No_  E - 1 19 - 130 ) 

USE 
PAR K E R - K ALON 
S H E E T  M E T A L  
SCR E WS .  
T YP E  Z - 4  X 3/ 16 
B I ND I N G  H E AD 

NO T E : 

o 0 o 

o o 

G E AR a SHAF T ASS E MBLY 
Z G S - 6793-1 

GE AR 
G - 5 8 1 3-3 

G E AR 
G - 4 109 

STATOR a COIL ASSEMBLY 
ZS-2503 - 2819 

G E A R  ROTOR a S HA F T  
ASSE MBLY 
ZRS - 2594 

W H E N  ORD E RIN G G E ARS FOR M A GIC SQU AR E S  
U N I T  MO TOR , R E F E R  T O  PAR T N U MB E RS S HOWN A BOV E _ 

MAGIC SQUARES & LIIE UIIT PARTS LIST 
AS- 1 S07-7 Magic Squares Unit Assembly 

Pari No. 
A-1 825-1 
A-1825-2 
A-1826-3 
A-1827-2 
E-146-392 
E-1 19-130 

A-1980 
A-1980-1 
A-1980-2 
A-1980-3 
A-1980-4 
A-1980-5 
AS-579-23 
A-1828 

Name of Pari 
Contact Plate (Used 5 Times) 
Contact Plate (Used 1 Time) 
Coupling & Shaft 
Gear Base Plate Assembly 
Magnet 
Motor 
Plastic No_ Display Discs 
"A" Corner 
"B" Corner 
"C" Corner 
"D" Corner 
"E" Corner Left 
"E" Corner Right 
Slip Ring & Index Assembly 
Wiper Assembly 



MOTOR ASSEMBLY (Part No. E-l 1 9-1 57) 

MOTOR FRAME 
PT.N� £ - .,41 ' 

BEARf/'110 8I1ACK� T A5S£M6J. 
PT. N£ A- 1147-2 

SHOULO£h' BlJ.:iHING 
pr; N� 5'/�' zo,w. 

2· RCQ'D. 

""Ii' "0 J¥ I� Lt;. RD. Ha 
LOC/( SCREW 

2- REQ'O. 

RETAININO RING 
P -2891 -5 

GEAR BO.K HOU..5INtJ AS.5EMBL Y 
PT. I\I� A - 1599 

MorOR RO TOR ASSENtBL 
PT. N� A-/7ZS- 8 

BUSHING 
PT. N� 5-2.31-457 

B8lII---- 6EAR BO)( COVER ASSEMBL Y 
PT. AIR A - 16 00 - /  

P ' 2 991 

FAN ----i 
PT. N� """ - 1605 

SHA F T  A SSEMBL Y (OUTPUT) 
.r. Nfl A - IIJ OI - 7  

C-:U4 
(ALTERNAre) 

·CJ·�" 1'4 Lt;. F"IL tlsrCR 
ND. LOCK SCREW 

2 - REO'D. 

WA5HER --· 
Pro "'. P·6OI·�S 

·KJ·32 ,, �  £6. RO. HO. 
MACHINE $CREW 

J:1Qrr... 
IN ORDER TO MAIN TAIN P�OPER 

CLEARANCES BE TWEEN GEARS I T  
IS "'fOS T IMORrANT THA T WHEN 
REASSEMBL ING GEAR TRAIN : 

I. SHIMS BE REPL ACED IN 
THEIR RESPEC rlVE LOCATION.$. 

2. SAME NUM8c 6' OF SHIMS BE 
REPLACED IN EACH �E5P�CTIVE 
LOCA TION. 

CHECK PART NUMllCR ON GEAR 
BEFORE ORDERING GEA� 

GEAR A S SEMBL Y  
P T.  N� A - 1I6 02-Z4 

6EAR A S SEMBLY 
PT. Nt A - /60e-Z3 

OISC (T/ .. IRUS T) 
Pr: N� P -.JOZo 

See Note B 

N OT E  A :  Bearing M - 65 2  is part o f Gear Box C ovel' A s s em b l  y A- 1 60 0 - 1  

a n d  cannot be ordere d separately. 

N OTE B: Beari n g  M - 650 I s  part  o f  Gear Box 

and cannot be ordered sep arately. 

H ousin g A ssem b ly A- 1599 
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M ISCELLANEO US PARTS 

Back Cabinet Assembly: Front Door Assembly: 
Part No. Name of Part 
G-288 Back glass 

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

E-122-19 Transformer"' 

Back Door Assembly: 

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

E-300-73 Search relay bank assembly 

Front Cabinet Assembly: 

M-168-15 Ball 

AS-187-13 Ball shooter assembly 

A-1540 Ball shooter housing 

A-100-7 Ball shooter rod 

SP-200-24 Ball shooter spring (long) 

SP-243 Ball shooter spring (short) 

R-108-3 Ball shooter tip 

P-711-1 Cigarette holder 

P-1900-18 Coin box 

A-1726 Coin box cover 

E-130-10 Counter-48 volt 

CA-350-1 Legs 

M-106 Leg bolt 

M-163-4 Leg adjuster 

M-310-2 Leg-Anti-split bolt 

Part No. 
A-1729-4 
C-2342-102 
E-101-45 
AS-1316 
AS-277-33 
AS-277-34 
CA-567-61 
AS-1791 
AS-1791-1 
A-254-33 
M-281-6 
E-1 08-32 

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

Name of  Part 
Button-metal 
Coil for coin kicker assembly 
Coil for coin lock out 
Coin kicker assembly 
Coin switch assembly 5 ¢  
Coin switch assembly 10¢ 
Front door only 
Front door assembly 5 ¢  
Front door assembly 1 0 ¢  
Hinge and bracket 
Lock and keys 
Micro switch for coin switch assem-

bly 5¢ and 1 0 ¢  play 
Ring-red for A-1729-4 button 
Ring-yellow for A-1729-4 button 
Ring for M-28 1-6 lock 
Slug rej ector 5 ¢  
Slug rejector 10¢ 

Front Moulding Assembly: 
AS-1305-12 Front moulding assembly complete 
A-1272-23 "A" Button 
A-1272-24 "B" Button 
A-1272-25 "C" Button 
A-1272-26 "D" Button 
A-1272-27 "E" Button 
P-22 1 0-8 5 ¢  Plate 
P-221 0-9 1 0 ¢  Plate 
P-2210-36 Plate for A-B & D-E Buttons 
P-22 10-38 Plate for "C" Button 
CA-892-2 Front moulding only 

AS-1315 
C-326-9 
R-1 15-4 
M-170 
R-243 
R-243-2 

Panel Assembly - Top: 
Ball gate and switch assembly 
Light Shield post 
Rebound rubber 
Rebound spring-Double post 
Rubber ring for Yellow post 
Rubber ring for Red post 

Bally pin game lubricant now available in one half-pint (8 Oz.) 

containers with plastic spout and screw cap. 
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