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OPERATING INSTRUCTIONS 

AND PARTS CATALOG 
Part Numbers are marked on illustrations 
and a list of miscellaneous parts appears 
on back cover. 

FOR QUICKEST SERVICE 

STATE CORRECT PART NUMBER 

W H EN O R D E RING P A RTS 

Code 

N.C. ___ Normally closed 
N.O. - __ Normally open 
M.B. B. __ Make before break 
S. PDT ___ Single pole double throw 

Home 01 Ballygames ancJ BallyrjcJes 

FORM BEACH TlME·1000 
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=:: 00 TIMER UNIT viewed from BUTTON or WIPER side 

Thru wiperD),circuit to flash 
"ploy score 'feature now" lite 
at 4th step of unit. 
(Diag. L - 12) - '" i 

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

Thru wiper@, cirCUit to step 
this unit for 1st 3 steps. 
(Diog. H-8) --------' 

Feed for wipers ® a © 
Thru wiper©,circult to close' 
shutter at 2nd step of unit � 
(Diag.H-9) I I . 
JI:1ru wipe,(02 cirroit to f.�shl I . 
play score 'feature now hte' 'l--€---4 
at 3rd step of unit{Diog .L-12) 

98-3 

Thru wipers®,cirCUlt to ;:­
ergize before 4th selector 
lock trip relay, when 4th baY I is shot (Diog. B-II) : � =-1 
Thruwipers®,circLit to ener-=' (' c=--l 
gize before 5th selector lock 
trip relay when 5th bdl is shot. 
(Diag.B-I1) 
Thru wlpers@,circuit tofloshl I ( =-j 
"Select Now" lite at 5th step 
ofunit ([)iog.L-I) __ _ 

Thru wiper ®,circuit to step 
urlt from 4th to 5th, step 

(Diog. H-9) 
Thru wIPer@, Circuit to step 
untt from3rd T04th step. 

(Dlag.H- 8) J 

15 

o 

o Thru wIPers @,clrcutt to ener-i 
glze score feature lock-out 
trip relay, when 3rd ball IS shot 

(Dlafl. 8-12) 
W iper Assembly 
AS-I046-213 

Complete Unit-AS-IIIO-27 
Reset Coil-28 -R-15 
Step-UpCoil -25-GG-7 
Step-Up Plunger - S-496-1 00 
Step-Up Arm -A - 1 765- 4 
Ratchet a Shaf t -C-I050-39-21 

39 step unit. Wipers shown in zero or reset position 

I Ihru wiper (D), circuit to f lash 
ploy score feature now" lite at 

5 th step of unit . (Diog . L - 12 ) 

� 

Insulated 

Insulated 

25 

o 

o 
Disc (Wired) 
W- 832 
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RED SCORE UNIT viewed from BUTTON or WIPER side 

Feed for wiper@ 23-4 

r- 4 60-2 

0 4 8t"5 

Ttru wtper [ill, gucronteed 
score step . (Diog. 8-30) I 

Direction of rotation 
-------.-

0 

�()()OAQ�' 

8 step unit. Wipers shown in zero or reset position 

Th1J wiper [AJ. rrixer A4,gOOle 
�lOI1i-lg ci"cuits.(Diag. G-35) 

0 

_--+_Ttru wiper [8J. gOOrCl1teed 
score step. (Diog. B- 30) 

6 (83-51 ��\.)� loX Y'v*" \. )"''-../" 157 lItIlA-X6 Ttru wiper rnJ. circuits to 
multiplier cam sWitches to 
pulse red repta}/ counter, 
for scomg.(Diag.B-21 )  

Thru wiper [ill, circuits to �-1 ite red score lites. 
(Diog. J-17) 

Ttru wipers [8[]],S[J 
circuits to red replay 
counter disc (Replay Values) ----1 
for scoring.(Diag. E -.20) 

Complete Urit - AS-1022-31 
Reset Coil-2a-R -15 
Step-Up Coil-25-GG-7 
Step -Up PkJnger-S-496-100 
Step-Up Arm-A-1765-3 

Rdtchet 8 Shaft-C'\050-S-39 I 

a 93-5 

16 13-6 

32 15-9 

64( 38-61 

120 ( 40-6/ 
192 ( 48-61 

6(74-21 

40(25-3 \ 
16 (85-21 

20� 
50 40-3 

V, V Bm-§� o 15�e SCORE 

80 KJ-8 
STEPS 

10A
('"\ 8-

'J'\. )65-0) / rn 

0 ;:""';:=:'-'Xr", 
('"\( � Y.I 

I� ( )�T\ ""..,1 
'--' _ (e3-ij'-tX'-'.J "'- [EJ [[] 

( 'l-r.:..��(9{)-�� �-V '--{ r-J 

0 
Wiper Assembly 
1.8§.-1046-179b 

� , .. d.'" WOe<' Mrl 
� [Q) � [f] [QJ[EJ [ID 
Wmmm(;\m�n 

rgg 

X;:::"';:::'" 
� 0rUO '�'oe" 

n�8 
r r.o-i -(27-5) 

0 
Disc(Wired) 
W-762b 

52 '12A-X4 

;II: 45 13A-)(1 

Open at 71 96 swi1ch 

52-6 75 

12\)-3) 24 

83-2 a 

13_2264�120 

120 tol92 
38-532 to64 

127-5)16 to 32 

\6 3-4) a·to 16  

123-3 )36 

Ttru wipers ©@ S 1rJ. 
cJoucts to red replay counter 
disc (ReP.loY Values) for 
scoring. (Diog. E -20) 

Ttru wiper [[] . scae steps, 
thru mixer. 3. (Diag. 0-29) 



� N «::) YELLOW SCORE UNIT viewed from BUTTON or WIPER side 

T hru Wipers @]' lID a [[] . 
Circuits To Yellow Replay 
Counter Disc (Replay Values) 
For ScorinQ.(Diag. E-18 } 

40 (52-2 

16 r 23-2 

20( 40-2 

50� 0 Wiper Assembly 
AS-I046-179 

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 a SHAFT-C-1050-8-39 

Thru Wiper[H] Guaranteed � 
Score Step (Diag. 8-29) I 

6T08 

Direction of rotation 
� 

eO 3·IN V LlNEQ 
83-8 5-IN SCORE 

LINE STEPS Mll... T. 

(3 \� 

IBJ [[] 

8 step unit. Wipers shown in zero or reset position 

Thru Wipers rAJ . M ixer *4, Game 
Proportioning �cuits. (Diag. G-33) 

0 

�nO 
x�-

,.-...-

\.40 )( )(\ NUS _OQ 35 

0 Disc (Wired) 
W-762 

f;w 
'�"IOA-XI2 

�"IIA-X6 

�'i2A-X4 

�4>13A_XI �open At 96 
SWitch 

50-6 7 5  

141-2' 24 

193-1' 8 

§�'''�. 13-22 120 TO 192 

38-5 32 To 64 

27=5'\ 16 To 32 � 8 To 16 

51-2 36 

Thru Wiper rHl . Guaranteed 
Score Steps:-ro'iog. B-25) 

Thru Wiper@) . Circuits To 
Multiplier Cam Switches To 
Pulse Ye "ow Replay Counter 
For Scoring. (Diog. B-2<l 

Thru Wipers Icl, rDl, a [J 
Circuits To Ye1iow�eploy 
Co unter Disc (Replay Values) 
For Scoring. (Diag. E-18) 

Thru Wiper [f) . Score Steps, 
Thru Mixet3 (Oiog 0-28) 
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GREEN SCORE UNIT viewed from BUTTON or WIPER side 8 step unit. Wipers shown in zero or reset position 

Feed for wipers !Al ,---I 23-4 

Thru wiper lID. circuits to--4--1 
lite green score Ii te s. 
(Diog. J-19) 

Thru wipers [QJ, [ill, a � 
circuits to green replay 
cou nter Disc (Replay Volues ) 
for scoring. (Diog. E -22) 

CO!1l)lete unit - AS-1022-32 
Reset coil- 28-R-15 
Step-up coil-25- GG-7 
Step-up plunger -S-4 96-100 

Step- up arm- A-1765-3 
Ratchet a shoff -C-1050- 8- 39 

� 

4 (41-3 
4 15-1 
6 20-1 
8 21-2 

16 23-1 
32 25-2 
64( 27'"31 

120 ( 30-11 
192 ( 31-21 

6 (43-31 

I�-d 
__ r:. _ _  I 

Thru wlperID guar anteed 
score steps . (Diog. 9-31) 

Thru wipers @.mixer"'4,game 
propor tioning circu its. t Diag. G -32 ) 

Orection of Rotation 

� 
0 

'0 

'--"Ufm.\ I� 0 
��X'-"' 
("\( *"l'CJI 

41NUNE 
15 ( )Q.T\ I A[[] 

0 

'V X�-
� ----. 

(jUO �"O MULT. __ M 35 

O��"q� C"). w_ 0 Ic1 � r\=bO'-/€0 [)� 0 Q 
"-../ ...--..'-" f... __ \ '--.A I , Y V f""'-.J('_ ("' .... , -� '-'" 

0 x.:..;t � '-""' 'C/ 'CJ '-J � � '-/ 0 
Wiper Assembly 88890 Disc (Wired ) 
A S-1046-164 25 W-763 

[ill [IJ [8] 

Thru wiper !B]. Yellow red a green 
score unit run circuits, thru mixer 
"3 .(Diag .E-28) 

57 1II
11A-X 6 

52 �
12A-X4 

"'
13A-XI 

open at 
96 switch 

61- 75 

I 65-� 24 � 8 

13-22 64�0120 

120101 92 

38-5) 32 to 64 

f;-5l 16 to 32 � 8�16 

74-3 36 

Thru wiper [ill. circuits to 
multiplier com switches to 
pulse green replay counter, for 
scoring. (Diog. 9-23) 

Thru wipers [QJ, f5l a � . 
circuits to green replay counter 
Disc ( replay values) for scoring. 
( Diog. E - 22) 

Thru wipes [E]. score steps, 
thru mixer 3 .(Diog. 0 -30 ) 



fi EXTRA BALL UIIT viewed 'rom BUTTON or WIPER side 

Thru wipers @a @ . extra ball 
run circuits. (O,og. C - 24 ) 

Thru wipers ®.@ a ©, 
. eY.lra ball .ingle .�p ciccuils 
(Diog. C-25) 

Thru wiper @. extra boll 
count circuit thru bail trough 
• .,ilcnes. \ Diag. 1- 15 \ 

Complele UI11I-AS-1148-16 
Reset Coil - 28 - R-15 
:;tep up :;oi; - 25- GG-7 
Step up Plunger-S-496-IOO 
Step up Arm - A- rr65 -4 
Rolchel B Shofl - C - I050-IO 

Wiper Assembly 
AS-I046-214 

10 slep unit. Wipers shown in zero or relet position 

Thru wipers ® a ®. circuits to lite 
_-----.<. __ extra boll lites. (Diog. J-22) 

� 
Oirection of Rotation 

Feed for wipers ® a@. 
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MAGIC SQUARES FEATURE UNIT viewed from BUTTON or WIPER side 11 step unit. Wipers shown in zero or reset position 

© § F eeds for wipers. --I ® a® 45-9 

, ®  
Run circuits. th r u  wiper 
CD .(Diag. D- 28 ) 

Guaranteed step circuit -'10-7 
G Thru wiper ® 

(Diag. D- 27 ) 
Single steps cir cuits 

Circuit to energize ---GIo1 magic line F t rip relay, 

0 

10 

o 
'" � Q. .� 
... .E 

'0 Q) � 

@ 
� � 

� u g .9-:=·c;.Ee�r0 
.gocO;21 ",E",o..c:-' --0) 0>- . . � ji g '; �f.� 6�g:§�9 

N I -, 
cia 

Q) :G 2·Q 
== 0 :Eft� 
£ 5- ID@ 
(I) V) .'t: �.� -; � 
u 0'10 Q) G � �'i 

Direclion of rololion 

� 0 
,...·,J1A 8A�", 

co N 
6 

co N I o 
::l en :::J � � 0 � 0 !:o =0 
B@ �-G 

� In .-'(3 "- U "-§.9. §.9-o:�o:� 

Thru wiper (6). (Diag • C - �_ q 
Feed for wipers @ . 27 I � fl1  � \© 

I ASS ",., 
Circuits to make magic C (SI-9 
Squares a magic line 
button olive, Thru wipers@. � ( so-(Diag. E- 34 ) 

I 
Mixer "-2 • Game 
proportioning circuits. ----j 
Thnr wipers ©. 
(Diag . - 1- 22) I 

Complete Unit - AS-S27-66 
Reset Coil -- 2S-R-15 
Stap-Up-Coil- 25-GG-7 
Step-Up-PIUIIQ8r-S-496-100 
Step-Up-Arm -A-I765-3 
Ratchet a Shaft -C-1050-11-44 

(43-10 

� 
Wiper Assembly 

IAS-I046-181 

0 'J U eCl O'C:! '--' 8 '-J 8°�8888 
25 

co N N N 
I 

6 :> . 
... 01 

:JO'I �o "- 0 Q) - .-
:Eo E _0 
:t:.-� &.�-�@ N-.2 © '0 (I) * "t en � ... 0 ... c:� Q)Q.Q) cE'i � [.j 

0 

0 
Disc (wired ) 
W-774 



.... N .,.. 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 8 Bockgloss))Thru Wiper � 
@ (Diog. J - 6) 

Circuit To Lite Red RolI_- _(51-7 
over Lites(Ployfield 8 
Bockgloss))Thru Wiper 
@(D iog. J -6) 
Circuits To Lite Sele­
ction Feature Arrow Lites, 
Thru Wiper ® (Diog.J-8) 

Thru Wipers @,Circuit To 
Energize Yellow Rollover 
T rip Re. (Diog. H-40) 
Thru Wiper@)Circuit 
To Make Yellow Rollover 
Button (Switch) Alive 
(Diog. H-39) 

Thru Wipers@,Circuit 
To Energize Red Rollover 
T rip Re. (Diog. H-40l 

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

Feed for wiper rc 

Complete Unit-AS-B27-44 
Reset Coil- 28-R-15 
Step Up Coil- 25-GG-7 
Step Up Plunger-S-496-IOO 
Step Up Arm - A-1765-3 
Ratchet 8 Shoft-C-I0 50-8 

o 

o 
Wiper Assembly 
AS-I046-176 

@ 
II> li; a. 
.� 
$i 

Direction of rotation 

� 
o 

8 step unit. Wipers shown in zero or reset position 

r-___ Thru Wiper (C), Circuit To Make Red Rollover 
Button (SwitCll) A l ive (Diog. H- 39) 

Run Clrcuit)Thru Wipers ® 
...---- (Diog. E-34) 

IrcUit M . 
Steps, Thru Wipers ®) 

D og( DIC Squares Feature Unit 
log. C-33) I

( Proportioning C· . 

o 

40 

o 
Disc (wired) 
W-764-1 

80_61 __ Mixer �2 ,Go")!.Proportioning Circuit, 
Thru Wipers ® (Diog. G- 25) 

Run c ircuits, 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) 



.... N U'I 

SCORE FEAlURE UNIT viewed from BUTTON or WIPER side 

Thru wiperl@, circuit to eneroize acari feature 
lock-out relay, when thia unit la at 0, lat , 2nd 
or3rd atep. (Dlag. G-13) 

Thru wipers @.circuit to entroile score feature 
lock-out rolay, whon thia unit ia at 6th or 7th atop. 
(Dlag. G-12 ) 

Thru wip�r ®, circulta to lito acoro foaturo arrow 
lite •. (Diog. J-2) 

Cln:ult 10 lito·.core foature before 3rd bali lito � 52-8 

Thru wiper ® 
Circuit to 1 It,".c:ore foaluro before 4th ball lite�' I -{43-9 (Diag. J-121 
Circuit to lilo "acare feature before 51h bal l UI.:' I -{51-9 

Thru wiper@ mixer,* 4 Qame propartianing.(Diag. G-28) 

Feed for wipers ® a © ------.,54-21 

Thru wiper@. run circuit (Diog. C-34) -------<f25-6 

Thru wiper ®. run c ircuit ( Diog. C-34) ------\(45-10 

Thru wiper ®. guaranteed sleps circuit. (Diag. C-34) 

Thru wiper®. single .tep circuit. (Diag. C-34) 

Complete Unit --- AS-1022-41 
Reset Coil ---- 28 -R-15 
Step-Up Coil --- 25-GG-7 
Ste p-Up Plunger -- 5-496-100 
Step - Up Arm --- A-1765 -8 
Ratch.t a Shaft -- C-1050-8 

o 

o 
WIPER ASSEMBLY 
AS-1046-215 

� 
30 

Ground t o  
Frame 

" " 
N � 

. - .c "' -! >:� ., .E I .2 f u 
� t� �8� @'f.!l 

@) 
ell 
@ 
i 'j 
l! .., .. of 

¢ 
'? u 
Co .2 e -' 
.� '0 
� ;; 
.. Do 

.lj @j 
& 'j " 
� 

.. 
E 
0_ "'", <1'''' !� 
.. co 

.� is ®� i·E 'j .-�l f-- <>. 

Direction of Rotation 

8 step unit. Wipers shown in zero or reset position 

... -----------------... 
o 

(-) 
INS 

o 

o 
DISC (WIRED) 
W-833 



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

�>-IX 
0"'" " ..J ..J>-::) ..J Q. Z 

--' WW" 
>- '" 0 U 

50 57-2 

75 50-6 

F 23 

36 51-2 

24 41-2 

20 40-2 

16 23-2 

8 93 -I 

6 81-1 

4 78-1 t---1- -
40 52 - 2 

>-0: "'W 
o ..J>-

WQ.Z 
'" W " 0:0 u 

40-3 

52-6 

71 

23-3 

20-3 

10-3 

85-2 

83-2 

74-2 

60-2 

25 - 3 

Z>--� W"'>-
W..JZ IXQ. " <.:>"'0 

"'0 

54-6 

61 - 6 

91 

74- 3 

65-3 

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 -49 

Ratchet & Shaft - C- I 00 

r LJ�W""��ORS �� 
REPLAY VALUES 

126 

CAM SWITCHE.S THAT PULSE YELLOW, GREEN a RED REPLAY 
COUNTER STEP- UP COIL S 

swl3A Sw. 13A SW. 13A sw.13A sw .12A swl2 A SW.1I A sw.IOA 

51N LINE 75 7 5  96 96 200 300 450 600 

41NLlNE 

LARGE NUMBERS ARE REPLAY SCORES SHOWN ON BACK GLASS. 

NUMBERS IN SHADED CIRCLES INDICATE W HICH PORTION OF 

REPLAY CIRCUIT STRIP. 

IS EFFECTIVE FOR A PARTICULAR REPLAY SCORE. 

EXAMPl.E: ON A 3-IN· LINE SCORE O F 
THE CIRCUI T IS EFFECTIVE THRU THE 

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

REPLAYS 

REPLAY CIRCUIT 

STRIP 



... � ..... 

SPOTTING DISC viewed from BUTTON or WIPER side 

21 -2 1 

48-61 

4 0-61 

�8-61 

15-9 1 

1� -6 1 

9�-51 

8�-51 

8f-51 

80-51 

78-51 

74-5 

71-5 

65·5 

�-5 

l 

WIPER WIRE 
NO. 

0 18-2 
-- 0 63-4 ,,4' 0""- @] �'I' 0 0 45-10 

a 
",o� e @] 

�I- 5 
� -

<:l '  e [D �6-5 
C\ '""' e 0 74 8 C"'). -(51--4' "-../ _ '-' __ \. J � lU"fJ '-'��A80-� d' "E:::Z'! €7")./ 8 e a e P"IJIIIIIIIIIIIIIIIII.. �""lIll JIIIIIIl....dlllllll.."-':411111" �-==- � :-\. .J�'-� ) 08 0 

o e 
10,..JIIJ1l111ll1l11l1l1lftnn1r1IUJl111Jl11l )1�rrrnllllll llll""""I�) eOO 840 

'1IIIIIIITmllI"--:X "1I1llllI1II1Irt...;1r.._,'II I�_"'IIJU�III1I1II1I111 I"III1"III1I1""1I111 �'j 0 e S08 
,,_ 

'-" \.....1(.7-<)( 'I r--.. _- \.....I ( �IIIIIIIIIIIIIIIIIII""IIIIhw111I1I11IIr= -rz )eQ r-.. eOO e 
t-') ( ) r.,-4)( , ( 'I C).. r-.. �j ),t'llllllllllllllllllil 111111 1111111 II II IT ,t:::. ��tr"II ( '0808 
L'. r.." ( 'I ( ) (  1l J 1."-, \..J '-l 1I111111111"'TmII111I1 I I I1U �':JI."-� Jo oooe 

..-..r\( 1 1."") '-..../ -_ (_.� 1111111111 IlUlIl 11111111111111111111 II'. 'LffM�'I �/>r-/ 0000 e 
r-..("-2O\ '-..../ _ (1'.6� III 1 I 1 I 1 1" IIIIIIIIIIII I IIIIIIIIIIIIII1ILIJ� r .... r� 0 Os EYe 35 

0 6) 0 30 
Slip rl"ll 

and wiper 
AlMmbly 

AS-I034-50 
25 

ON. 
OIAG. 
F·24 I 161-4 
F-29 

148-{; F-32 
K-20 I 150-5 
K- 12 

K-20 

181-4 

165-6 

I� 

12�-6 

145-4 

141-1 

IB-I 

48 

4� 

�8-7 

�-6 



... N 00 SEARCH DISC viewed from BUTTON or WIPER side 

y 

Part of all 3- in-line 
scoring circuits. t Diag.G·13) 

Thru wipers [8J Yellow 3-in tine scaring 
circuits.{ Diog. G.-t3) 

LRed 3- in line scoring 
circuits. (Diog. G-13) 

Feed for wipers [GJ 
(Diog. C -IS ) 

81- 8 

80 

1�3-1 {torners "5-i�-lin.e 
G-I�) Thru wiperslH] scoring circuit. (Dlog. 

L
J61-3 

Pert of aIl4-in-line 
sconng circuits. (Oi(XJ.G-IS) 

Yellow 4·in line scoring 
circuits. (Oiog. G -15) 

71-3 

83-8' [-
T hru wiper. []'] 1 

Red 4-in line scoring 93-8 

Thru wipers[Qj 

l circuits.  (Diog. G- 15 1 
. Gree� 4 -in-line scoring 

circults.(Diog. G-15 SO'IO 

r--:teuow replay counter step-up {�2 S 
circuit, for all yellow in line - r: 
scoring. (Oiog. C- 15) �I 

Red replay counter step-up � circ�it, for all fed in-tine 
scoring. (Diog. C-17 ) 

�5 
�

3 

circuit, for all green -

I :
G

. 
ree

. 
n replay coun'fer step

.

-up 

tn-Ime scoring. (Oiog. C-18) 

Green replay counter step-up 
circuit. for • corners· scoring: 
( Diog.C-19) 

.s-Green 3-in-[ine scoring Thru wipers [ill �rcuits. (Diog. G- 13 ) 63· 

E l M A X Cord tites 

D n n n n n n n n A f1 f?1 A 9 flDn£l n n Wire cok>r numbers 

�,&' ,<> ,0 
.<>,0,,°/ 0 Q� / 

10 �lllillllll\llllllnnftjl� 

080 
'-./0 

0121 08 
�0800 8 

0808008 
0808008 

0000009,�,� 
150 0 08 

Slip ring 
and wiper 
AlHmbly 

AS-I034- 46 

08 O� 
09 

08 8 
eO� o 

o 

N K H G D 

30 

C B Cord lites 

Wire color numbers 

W i p er Wire Search 
Color No Relay 

� 60-4 "3 

I!l 20-S "I 

O[ (£J 18-5 #S 

[Q] 65-7 #2 

[KJ IS-3 "4 

o 



I-A t.) CD 

CARD LAYOUT 
NEUTRAL POSITION 

� � (C'� f);-«) 

RED 

YELLOW 

GREEN 

RED 

YELLOW 

� G � � 

YELLOW RED GREEN YELLOW RED 

CORNERS -
r 

VERTICA' i... 
r 

HORIZONTAL 
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CONTROL UNIT PICTORIAL VIEW NUMBERS CORRESPOND TO SWITCH CHART ON PAGE 131 

NOTE: SW. NO.13 IS MOUNTED 
CODE ON SIDE OF C"'M. N.C. ____ NORM "'LLY CLOSED 

N.O. ____ NORM"'LLY OPEN \ SE"'RCH DISC M.B.B. ___ M"'KE BEFORE BRE"'K 
S. P. D.T. __ SINGLE POLE DOUBLE THROW (WIRED) 

r-- r--
W-772� 

50 70 
r-- r- r- r- r- r-

MOTOR 2C 4C 5C 7C 8C 9C "\ 
E-119-157 f-- r-- I-- f-- r- !-- r- - I------28 38 48 58 78 8S 98 13B I4B 

SEE PAGE· 139- r- � I-- f-- I-- R r- !-- r- �RRR '"- '--

fiR 
2A 3A 4A 5A 7A 8A 9A 13A 14A 

� 
+ 

� r-
170 
r-
17C 

r-- r- r-
158 1GB 17B 
I-- Fc 

NOTE: I-- Fc I--
15A SEE ADJUSTMENT 16A 17A 

INSTRUCTION BELOW f---
TIMER REPLAY 
CAMS CAMS. SEARCH !--

INDEX INDEX INDEX 
E-184-41 E-184-74 [-184-112 

N O T E: IT IS IMPO RTANT TO ADJUST REPLAY C AMS INDEX SWITCH N O S. 16A a. 168 SO THAT THEY MAKE O N LY 

WHEN THE REPLAY CAMS INDEX CO I L  IS ENERGIZED. WHEN THE REPLAY CAMS INDEX IS DE-ENERGIZED,THESE 

SWITCHES SHOULD OPEN AND REMAIN OPEN WHILE SWITCH IS RIDING O N  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. 
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IeOT£· 
AIIIIOWS POINT TO LO_S 
THAT WILL ACTUATE SWITCHES. 
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Rl!I'\.A"t CAllIS SMOWM ST","_ 
TO ROTATE. THEY AIlE _ OUT 
C6 THEI" *OI[X I'OSiTIOfI. 
SWITCHES 13A,. IS .. AIlE STIU. 
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ct.DS£D. 
S1IITQt 15 IS I!JI,J. 1iUIKR. 

SWITCHES "A, II '38 ARE NOW 
OI'£N AGA'N 
SWITCH '3 15 STILL CLOSED 
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ALL SW.TCHES AilE NOW OP£N 
"GAIN, SAME AS .N F'G I. 
THIS SEQUENCE .5 IIE"EATEO 
THRUO\)l RE"LAY SCO"'''' 
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CONTROL UN IT CAM SWITCH CHART FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ON PAGE 130 

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

DIAGRAM 

1A N.O. F-lO 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. 
83-1 Black-Yellow 

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 circuit. Also score feature unit single steps. 

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 sc·ore 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. 11-28 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-White 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 reflex replay 
80 Black magnet. 

13 (Backside) 11-17 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 unit pictorial view for correct adjustment. 

16B N.O. 11-18 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. 

SEARCII 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. G-38 45-5 Green-White Opens circuit to magic-squares ani lines 

91-6 Gray-Red buttons, during replay winner. 

17D N.C. 1-4 83-3 Black-Yellow Opens start circuit, and acts as safety swi tch. 

15-5 Red-White 
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TRIP RELAY BANK PICTORIAL VIEW 
NUMBERS CORRESPOND TO SWITCH CHART 

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

RELAY SWITCH 

SCORE FEATURE 
LOCK-OUT TRIP 
COIL 

1 S.P.D. T. 

2 N . C .  

3 N.O. 

4 N. C .  

5 N. C. 

MAGIC-LINE 
"F" TRIP 
COIL 

1 N. C. 

2 N. C. 

3 N. O. 

4 N. O. 

5 N. C. 

BALLY-HOLE 
TRIP COIL 

1 N. O. 

2 N . O. 

3 N. C. 

LOCATION 

ON WIRE No. 

DIAGRAM 

A-12 J 
70 

93-2 
E-6 13-3 

61 

B-12 60-6 
J 

G-B 43-2 
75-11 

L-12 54-9 
57-10 

H-13 31-B 
65-2 

A-34 53-1 
70 

8-34 51-10 
53-1 

1-26 54-10 
90-3 

J-5 93-9 
30 

E-39 21-11 
27-10 

1-26 43-10 
91-3 

A-35 J 
70 

K-9 IB-4 
30 

K-40 5O-B 
90-B 

B-35 14 
J 

WIRE COLORS FUNCTION OF SWITCHES 

Jumpe r Energized thru score feature un! t disc. Also when til t 
Orange relay Is energized, or when anti-cheat relay drops out. 

---_._---.. _-
Gray-Yellow Directs circuit f'rom mixer latch, and timer cams index 
Red-Yellow coils, to shutter motor. 
Brown-Red 

B�owrr Breaks circuit to coil. 
Jumper 

Green-Yellow Completes circuit to step timer unit. 
Orange-White 

Whl te-Green Breaks cireui t for flashing "play score feature now" lIte. 
Whl te-Orange 

Yell ow-Red Safety cirelli t. (Score f'eature l ock-out relay) 
Brown-Whi te 

White-Yellow Energized by mixer and spotting 16 pulse cam switch itA, 
Orange thru spotting unit disc. Also by mixer and spotting 16 

pulse cam switch #2C, when next game feature trip relay 
is energized. 

Whi te-Red Breaks circui t to coU. 
White-Yell<M' 

Whi te-Green ( G ame proportioning) thru mixer #2. 
Gray 

Gray-Yellow Completes circuit to lite "magic-line F" l i te. 
Yellow 

Blue-Red Completes circuit to make magic-line "F" button alive. 
Blue-Orange 
Green-Yellow (Game proport ioning) thru mixer #2. 
Gray-Red 

Jumper Energized thru spotting unit diSC, when circuit complete 
Orange thru other factors. 

Red-Black Completes circui t to l i  te "Bally-Hole" l i te. 
Yellow 

White Completes circuit to energize "next game feature" trip 
Gray relay • 

Red-Green Breaks circuit to coil. 
Jumper 

TRIP RELAY BANK CHART 
LOCATION 

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

RED ROLLOVER A-40 61-11 Brown-Red Energized direct thru " selection feature" disc. Also by 
TRIP COIL 70 Orange red rollover button switch, thru "selec tion feature" disc. 

1 N. O. G-3B 45-5 Green-Whi te Completes circuit to "magic-squares and lines" buttons. 
9B-9 Gray-Black 

2 N. C. B-40 1B-1O Red-Black Breaks c i rcuit to coil. 
61-11 Brown-Red 

53-2 White-Yel low Breaks circuit for flashing "select-now" lite before 
3 S.P.D. T. J-l 90 Gray shooting 4th, or before shooting 5th ball, and completes 

7B-2 Orange-Black circuit to flash "select now" lite after shooting 5th ball. 

41-8 Green-Red Breaks ci rcuit to "select before 4th" or "select before 
4 S. P.D.T. J-I0 BO-9 Black 5th" ball feature lites, and completes c i rcuit to l i t e  

B5-B Bl ack-White "select after 5th" feature lite. 

YELLOW ROLL- A-39 25-11 Blue-White Energized direct thru "selec tion feature" disc. Also by 
OVER TRIP 70 Orange yellow rollover button switch, thru " selection feature" 
COIL disc. 

1 N.O. G-37 15-10 Red-White Completes circuit to "magic-squares and lines" buttons. 
9B-9 Gray-Black 

2 N. C. B-39 25-11 Blue-White Breaks circuit to coil. 
31-10 Yellow-Red 

10-5 Red Breaks circuit ror nashing "select-now" lite before 

3 S.P.D. T. K-1 53-2 Whi te-Yellow shooting 4th ball, and completes circuit to flash "select-
23-5 Blue-Yellow now" lite before shooting 5th ball. 

57-5 Wbi te-O range Breaks circuit to "select before 4th ball feature" lite 
4 S . P. D . T. J-lO 41-8 Green-Red and completes ci rcui t to lite "select bef'ore 5th ball 

74-8 Orange-Green featurell lite. 

EXTHA-BALL A-14 Trips with extra ball #2 trip relay. 
#1 TRIP COIL 

L1 N. C. J-26 21-4 Blue-Red Completes circuit to lite extra balls l i te. 
30 Yellow 

B5-4 Bl ack-White Breaks guaranteed score steps circuit, and completes 
L2 S. P. D . T .  E-25 30 Yellow circuit to extra ball unit for 1st step. 

61-2 Brown-Red 

52-10 White-Blue Breaks circuit for score steps, and completes circuit 
La S. P. D • .  T. F-27 27-7 Blue-Orange for extra ball s teps. 

1B-2 Red-Black 

R1 N. O. G-27 27 Blue-O range Proportioning circuit (extra ball steps) 
54-B Whi te-G reen 

H2 N. O. G-lO 71-B Orange-Red Completes circuit to reset timer Wlit, after p l aying 
B3-1 Black-Yellow extra balls. 

H2 N. C. E-25 B5-4 Black-Whi te Circuit to energize anti-cheat relay. 
91-11 Gray-Red 

EXTHA BALL A-14 25-7 Blue-White Energized by yellow button switch, thru before 5th 
#2 TRIP COIL 70 Orange selector lock trip relay switch. (Extra ball play) 

L1 N. O. C-16 3B-3 YellOW-Black Completes circuit to ball l i fter motor. 
91-1 Gray-Red 

31-5 Yellow-Red Breaks circuit ror flashing other game advantage lites, 
L2 S. P. D. T. J-20 13-4 Red-Yel l ow and completes circuit to flash extra ball l i tes. 

74 Orange-Green 

14-3 Red-Green Breaks circuit to shutter motor, and completes circuit 
La S.P.D.T. D-6 61 Brown-Red to energize timer cams, and mixer latch coils. 

9B-2 Gray-Black 

75-5 Orange-Whi te Game proportioning circuits. 
R1 S. P. D. T 1-2B 15-7 Red-White 

45-2 Green-Whi te 

H2 N. C B-14 25-7 Blue-White Breaks circuit to coil. 
38-2 Yellow-Black 

CONCLUDED ON NEXT PAGE 



... w .,., TRIP RELAY BANK CHART 
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LOCATION 
RELAY SWITCH ON WIRE No. WIRE COLORS FUNCTION OF SWITCHES 

DIAGRAM 

BEFURE 4th A-11 J Jumper Energized thru timer unit disc, when 4th ball I s  shot. 
SElECTOR LOCK 70 Orange 
TRIP COIL 

1 N. C. 8-11 83-6 BlaCk-Yellow Breaks ci reui t to coHo 
J Jumper 

2 N. C. H-38 15-lO Red-Whi te Breaks circuit to "magic-squares and lines" buttons. 
98-9 Gray-Bl ack 

3 N . O .  H-9 36-2 Yell ow-Brown C ompletes circuit to timer Wllt s tep-up coil. 
43-2 Green-Yellow 

4 N. O. F-12 10-6 Red Completes a ci relli t to energize score {'eature lock-out 
60-6 Brown trip rel ay. 

5 N. C. K-l 10-5 Red Breaks c i rcuit to "select-now· lite. 
27-4 Blue-Orange 

BEFORE 5th A-11 J Jumper Energized thru t imer unit disc, when 5th ball is shot. 
SELECTOR LOCK 70 Orange 
TRIP COIL 

98-3 Gray-Black Breaks circuit to flash "sleet-now" lite ( {'or select 
Ll S.P.D.T. Ll 14-1 Red-G reen before 5th ball) , and completes circuit to Clash "select-

75-3 Orange-Whi te now" 11 te ror (select after 5th ball) . 

L2 N. C. 8-11 74-6 Orange-Green Breaks ci rcut t to coil. 
J Jumpe r  

La N . O .  8-14 25-8 Blue-White Compl etes circuit to extra-ball trip relays, for 
38-2 Yellow-Black extra-ball play. 

L4 N. C. B-39 25-10 Blue-White Breaks circuit for energizing yellow roll-over trip 
31-10 Yell ow-Red rel ay, (thru yellow rollover button switch) . 

L5 N. C. K-6 20-2 Blue Breaks circuit to yellow rollover l i te. 
43-7 Green-YellOW 

Rl N. O. G-12 lO-6 Red Completes a circuit to energize score feature lock-out 
60-6 Brown relay. 

R2 N. C. F-38 45-5 Green-WIli te Breaks circuit to "magic-squares & lines buttons. " 
15-10 Red-White 

R3 N. O. 1-19 45-6 Green-Whi te I n  series circuit for replay sco ring. 
56 Whi te-Brown 

R4 N. O. D-9 27-2 Blue-Orange Completes circuit to timer uni t s tep-up coil. 
78-6 Orange-Black 

R3 N. O. E-4 18-6 Red-Black Completes circuit to make yellow button alive. (For 
50-6 White extra ball play) 

AFTER 5th A-lO J Jumper Energized when 6th ball (1st extra ball) is shot. ��C�g�
L 

LOCH 70 Orange 

Ll N. C. K-l 75-3 Orange-Whi te Breaks circuit to "select-now" l i te. 
78-2 O range-Black 

L2 N. C. 8-11 98-5 Gray-Black Breaks circuit to coil. 
J Jumper 

La N. C. K-6 10-9 Red Breaks circuit to red rollover lite. 
51-7 White-Red 

Rl N. C. F-39 27-lO Blue-Orange Breaks circuit to "magic-squares and lines" buttons. 
91-6 Gray-Red 

R2 N. C. C-4O 18-10 Red-Black Breaks circuit for energizing red rollover trip relay. 
61-9 Brown-Red (Thru red rollover button switch) 

CORNERS TRIP A-35 J Jumper Energized thru spotting unit disc, when circuit comp lete 
COIL 70 Orange thru other factors. 

1 N. O. J-9 85-1 Bl ack-White Completes circuit to lite "corners" lite. 
30 Yellow 

2 N. C. B-35 61-4 Brown-Red Breaks circuit to coil. 
J Jumpe r  

3 N.O. G-20 13-1 Red-Yellow Part of corners replay scoring circuit. 
71-:1 OranlZ"P.-Rp.:rl 

4 N. O. C-22 18 Red-Black Same as above. 
98 Gray-Black 

--

TRIP RELAY BANK CHART 
LOCATION 

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

TILT TRIP A-15 14-� Red-Green Energized by any til t switch o r  the plumb-bob til t. Also 
COIL 70 Orange at 39 th step of timer unit. 

Ll S.P.D.T. 1-7 21-3 Blue-Red Breaks circuits for game advantages, replay scoring, ball 
30 Yellow counting, and completes circui t to shutter motor. 
45-8 Green-Whi te 

L2 N. C. 1-38 40-8 Green Breaks circuit to "magic-squares and lines" buttons. 
98-9 Gray-Black 

La N. C. L-27 10 Red Breaks 17 vol t c i rcui t. 
20-4 Blue 

38 Yellow-Black Breaks 6 volt c i rcuit, and lites tilt l i te. 
L4 S.P.D.T. L-26 8 1  Black-Red 

91-2 Gray-Red 

Rl N. O. D-15 57-6 Whi te-Orange Safety c i rcuit. (Red button relay) 
85-7 Black-Whi te 

R2 N. O. G-12 60-6 Brown Completes circuit to energize score feature lock-out relay. 
30 Yellow 

R3 N. C. G-l 20-P Blue (Plastic) Breaks c i reui t to control uni t, and mixer-spotting lUli t 
OO-P Browr(Plastic) motors. 

4 RELAY BANK PICTORIAL VIEW 
N UMBERS CORRESPOND TO SWITCH CHART ON PAGE 135 

I 

-t-l 0 
I 

1:: 

REPLAY 
RESET 
RELAY 

ANTI-CHEAT 
RELAY 

START 
RELAY 

Coi l part nu m bers 
50 .J\... 50 V 
90J'\.. 50 V 

1 05 .J\... 50 V 
C -279 4 - 9  
C - 2 7 9 4 - 1 
C -2 7 94 - 2 3 

RED 
SUTTON 
RELAY 

t 
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4 RELAY BANK SWITCH CHART 
FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ON PAGE 134 

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

DIAGRAM 

REPLAY RESET A-4 75-2 Orange-White Ene rgizes when anti-cheat relay drops out. 

RELAY COIL 70 Orange 

A S . P. D. T. C-3 90-5 Gray Directs replay register reset circuit thru control unit 
13-9 Red-Yellow cam switch #2A, when replays are being p l ayed, or thru 
53-7 White-Yellow 16 pulse cam when replays are be ing cancel l ed. 

B N. O. G-3 56-2 Wht te-Brown Lock-in switch ror this rel ay. 
75-2 Orange-White 

C N. O. G-l 20-P Blue (Plastic) Completes circuit to control lUllt, and mixer & spott ing 
60-P Brown (Plastic) un! t motors, when replays are b e fng cancelled. 

0 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-Bl ack Energized thru control unit cam switch #5C, its switches 
RELAY COIL 70 Orange protect replay, game advantage, and l i t e  circuits. 

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

B N. O. D-26 78-4 Orange-Black Lock-in swi tch ror this relay. 
30 Yellow 

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

0 N . C .  D-14 57-6 White-Orange Saf'ety switch. (Red button relay circuit.) 
85-7 Bl ack-White 

E S.P.D. T. L-25 91-2 Gray-Red Breaks 6 volt circuit, and lites t i l  t Ii te, when this 
38 Yellow-Black relay drops out. 
54-2 Whi te-Green 

F N. C. G-13 21 Blue-Red (Saf'ety switch) Red button relay circuit. 
60-6 Brown 

START RELAY A-4 21-6 Blue-Red Energized every t ime a coin 1s p l ayed, or when red or 
COIL 70 Orange yellow button is pressed. 

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

B N. C. G-:J9 14-8 Red-Green Opens game advantage circuits during spin. 
83-9 Bl ack-Yellow 

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

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

RED BUTTON A-14 85-7 Black-White Energizes when red button 15 pressed. 
RELAY COIL 70 Orange 

A S.P. D. T. C-6 93-2 Gray-Yellow Directs circuit f'rom mixer latch, and timer cams index 
98-2 Gray-Bl ack coils during extra ball play, to shutter motor when 
14-3 Red-Green starting new game after extra ball p l ay. 

B N. O. D-14 31-7 Yellow-Red Lock-in switch f'or this relay. 
27-8 Blue-Orange 

C N. C. K-25 50-9 White Opens extra ball l i te circuit. 
21-4 Blue-Red 

MIXER AND SPOTTING UNIT ASSEMBLY 
NUMBERS CORRESPOND TO SWITCH CHART BELOW 

.... 8.lL _____ JrtW([ 8[rOM MEAl( 
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MIXER AND SPOTTING UNIT CAM SWITCH CHART 
FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ABOVE 

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

DIAGRAM 

1A N. o. F-31 14-8 Red-Green Pulses magic-squares, selection feature, score feature 
45-10 Green-Whi te f'or mul tiple s teps. Also energizes corners, Bally-ho,le, 

and magic line "F" trip relays. 

1B N . O. J-2 80-9 8lack Flashes select-now lite. 
90 Gray 

lC N . O. L-12 54-9 Whi te-Green Flashes "play score f'eature now" Ii teo 
91-9 Gray-Red 

2A N. O. 0-3 53-7 White-Yellow Pulses replay register reset coil. 
75-2 Orange-Whi te 

2B N. O. B-24 38-4 Yel low-Black Pulses extra ball unit step-up coil, for mul tiple steps. 
78 Orange-Black 

2C N. O. E-36 48-21 Green-Black Pulses magic squares feature unit s tep-up coil. (Next 
51-21 White-Red game feature, when Bally-hole h i t  circuit.) 

SCORE EXTRA A-8 43-6 Green-Yellow Energized by yellow, red, or green score unit s tep-up 
STEP RELAY 70 Orange arm switch. 
COIL 

3A N. O. B-8 43-6 Green-Yellow Lock-in circuit for th1.s rel ay. 
81-3 Black-Red 

3B N. O. C-27 50-4 White Compl etes circuit for yellow, red, and green score unit 
51-6 Whi te-Red mul tiple steps. 

3C N . C .  1-3 15-5 Red-White (Safety switch) Opens start circuit. 
30 Yellow 

· 4A N. O. 0-27 43-4 Green-Yellow Pulses yellow, red, and green score units for multiple 
50-4 White steps. 

SCORE EXTRA 
STEP INDEX A-40 25-9 Blue-White Energized during timing cam cycle, by control unit cam 
COIL 70 Orange switch #4B. 

5A N. O. C-9 13-5 Red-Yellow Lock-in circuit f'or score extra s tep relaYa 
81-3 Bl ack-Red • 

SPOTT ING CAMS A-44 98-1 Gray-Black Energized during t iming cam cycle, by control unit cam 
INDEX COIL 70 Orange switch #4A. 

SA N. O. J-20 13-4 Red-Yellow Flashes game advantage l i tes.z also f'lashes extra ball lites, 
30 Yellow during extra ball piay. 

6B N. O. J-13 61-8 Brown-Red Flashes game advantage l i tes. 
30 Yellow 
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WHEN Cif«A1N{; GEARS FOR SHUTl[R MOTOR, 
REFER TO PART NOJM8ERS $t!OWN ABOVE 

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

LOCATION 

CAM SWITCH ON WIRE N •• WIRE COLORS FUNCTION OF SWITCHES 

DIAGRAM 

1A N .  C. H-17 21-3 
93 

Blue-Red (Closed when shutter Is c losed) Completes circuit for 
Gray-Ye llow replay scoring. 

1B N . O .  G-6 14-3 Red-Green Ca.rry-over c i reui t for shutter motor. 
30 Yellow 

1C N. C. H-I0 21-3 Blue-Red Safety switch. (Timer unit reset circuit) 
98-8 Gray-Bl ack 

2A N. C. F-16 31-3 Yellow-Red (Cl osed when shutter Is cl osed) 
36-3 Yellow-Brown Completes circuit to ball l i fter motor. 

3A N. O. C-43 85-5 Bl ack-White Resets extra ball yellow, red, and green replay counter 
30 Yellow units. 

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

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

18-3 Red-Black shutter motor. 

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

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

45-8 Green-White open. 

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

61-8 Brown-Red flash circui t. 

4E N. O. H-36 21-3 Bl ue-Ren (Closed when shutter Is open) Completes circuit to step 
93-21 Gray-Yellow magic squares feature un! t. (Part o f  next game feature 

c i rcuit) 

5A N. C. F-28 52-10 White-Blue Proport ioning ci rcu! t. (Score step) 
54-21 Whi te-Green 

5B N . C .  J-40 36-4 Yellow-Brown (Closed when shutter is c l osed) Part of Bally-hole next 
90-8 Gray game feature circuit. 

5C N . O. D-40 31-4 Yellow-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-White ( C losed when shutter is open) completes game advantage 
83-9 B lack-Yellow circuits. 

6A N . O .  H-10 71-8 Orange-Red Resets timer unit. 
30 Yellow 

6B N. O. C-43 78-3 Orange-Black 
Resets magic squares feature unit, yellow, red, green 
score units, selection feature unit, and score feature 

30 Yellow unit. 

MISCELLANEOUS RELAYS SWITCH CHART 
LOCATION 

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

NEXT GAME 
F1lATURE lr40 J Jumper Energized by #16 hole switch, when Ba.lly-hole trip relay 
TRIP COIL 10 Red i s  energized. 

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

A N . C .  1..-40 50-8 White Breaks circuit to step-up coil. 
J Jumper 

B N. O. J-l1 13-2.1 Red-Yellow Completes circuit to lite "A-B-C-D-E next game f'eature 
30 Yellow l i te. II 

C N . C .  B-32 41-21 Green-Red Breaks regular step-up circuit to magic squares unit. 
48-9 Green-Black 

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

E N. O. G-36 51-21 White-Red Completes circuit f'or stepping magic squares unit to top. 
93-21 Gray-Yellow Also to reset next game t'eature trip reI aYt 

LIFTER START A-41 38-8 Yellow-Black Energized when a ball is on ball runway switch. This 
COIL 70 Orange relay controls ball l i f'ter circuit. 

A N. C. G-U 15-6 Red-White Saf'ety c i rcuit. (Selector lock, and score f"eature lock 
40-8 Green trip relays) 

B N . C .  G-16 31-3 Yellow-Red Breaks ball l i f'ter motor circuit. 
41-4 Green-Red 

C N. O. C-40 36 Yellow-Brown Lock-in circuit for this rel ay. 
38-8 Yel l ow-Black 

MAGIC SQUARES A-12 78-10 Orange-Black Energized by magic squares index coil swi tches, when magic 
IIOTOR RELAY 70 Orange squares buttons are pressed. 

A N. C. 1/-37 10 Red Saf"ety circuit (Breaks circuit to #3 search rel ay) 
71-10 Orange-Red 

B N. O. G-2 20-P Blue (Plastic� Completes circuit to run magic squares motor. 
6O-lP Brown (plastic 



BALL LIFT MOTOR PICTORIAL VIEW 
NUMBERS CORRESPOND TO SWITCH CHART BELOW 

A-800-70 
DISC ASSfM 

USE PARKER- KALON 
SHEET METAL 
SCREWS. 
TYPE Z - 4  X 3/ 16 
BtlDlNG HEAD 

NOTE : 

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

o 

o 

o 

o o 

GEAR e. SHAFT ASSEMBLY 
ZGS-5985-1 

GEAR 
G-5318 

GEAR G-4114 

COIL a STATOR ASSEMBLY 
ZS- 1704-251 

GEAR ROTOR e. SHAFT ASSEMBLY 
ZRST- 17I5-30- 1 

WHEN ORDERING GEARS FOR BALL LIFT MOTOR . 
REFER TO PART 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 

1A N . C.  F-l l  15-6 Red-Whi te (Safe t.y c i rcui t) before 5th and after 5th selector lock 
85-21 Bl ack-Whi te trip rel ays. 

1B N . O. G-16 91-1 Gray-Red Carry-over s w i tch for bal l l i fter motor. 

30 Yel l ow .-
2A N. O. E-8 27-2 Blue-Orange Energ i zes t imer uni t  s tep-up coil. 

43-2 Green-Ye l l ow 

3A N. O. G-12 83-21 Bl ack-Yel low Energ i zes be for '_ 4 th s e l e c tor lock t r ip relay at 4 t h  s tep 

21-3 Blue-Red of t imer uni t.  Also energi zes score feature l o c k-out 

relay at 3 rd s tep of t imer uni t. 
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MAGIC SQUARES & LINES UNIT PARTS LIST 

Complete Unit - AS-1507-6 

Wiper Assemblies (wired) for A, B, C, D, E corners - W-757 
Contact Plates (wired) for A, B, C, D, E corners - W-766 

NOTE : When ordering replacement contact plates W-766 specify for 
corners A, B, C, D, E ( left) or E (right) 

Wiper Assembly (wired) for magic line F - W-778 
Contact Plate (wired) for magic line F - W-779 

Slip Ring & Index Assembly (for A, B, C, D, E corners) - AS-579-23 
Slip Ring & Index Assembly (for magic line F) - AS-579-24 

Plastic No. Display Discs for 
A. Corners - A-1980 
B. Corners - A-1980-1 
C. Corners - A-1980-2 
D. Corners - A-1980-3 
E. Corners ( left) - A-1980-4 
E. Corners (right) - A-1980-5 

Plastic No. Display Strip (for Magic Line "F") - M-865-1 
Index Coils - E-146-392 
Motor E-1 19-130 

MAGIC  SQUARES UN IT  MOTOR 
( Part No . E - 1 19 - 130 ) 

G E AR 8 SHAFT ASSEMBLY 
ZGS - 6793 - 1  

USE 
PARKER - KALO N 
S H EET METAL 
SCR E WS .  

@ GE AR 
G - 58 1 3 -3 

TYPE Z-4 X 3 / 16 
B I N DING HEAD 

o o 

GEAR 
G - 4 1 09 

STATOR a. COIL ASSEMBLY 
Z S-2503 - 2819 

G E A R  ROTOR a SHAFT 
ASSE MBLY 
ZRS - 2594 

NOTE : 

WHEN ORDERING GEARS FOR MAGIC SQUARES 
U N I T  MOTOR , REFER TO PART N U MBERS S HOWN A BOVE . 
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MOTOR ASSEM BLY (Part No. E-119-157) 

MorOIl FNAME 
Pr.N� £ - ,341 

"EARl/vO �RACKL 7 A';SE,""'" y-� 
PT; N� A· ,'47· 2 

$HOULD£N 8v�/NG Pr. N� .5·/� · �  Z- RLa-D. 

��·40. " L6. RD. NO. 
LOCI( $CRLW 

2· REQ'D. 

RcrAININO RING 
P-2891-5 

�AN -----/ PT. N� A- 11505 
C-�4 (,(LTCIlIllATeJ 

·.-401 '" Lt;. ,rIL L/STEil 
J.iD. LOCK !SCREW 2- REa'a. 

&EAR BOA HO(J.$IAM A5.s£MBL 
PT. N� A - /,599 

MOrOA ROTOR A$.5EMBL Y 
PT. Ng A - 1 725- lJ 

WA5HER -­PT. N. p-IIOI·-.s 

·J()·3Z ' � lG. 1'10. NO, 
AAAC#t/A/6 ��6'" 

i::LQr.L 
IN ORDER TO MAIN TAIN P/;10PLI? 

CL EARANCES Bl TWeEN ti[AIi'S I T  
IS .wOST IMOIlf TAN T  THA T WHCN 
REASSEMBLING (iEA R TRAIN : 

I. SHIMS BE REPLACED AI 
THE,Ii' IlESPEC riVE 1.0CA TIONS. 

c _ SAM£ NUM8E 8 OF JHIM.s BE 
R�PI.ACCO IN �ACH "�5PE C T/ V£ LOCArIOl'l/. 

CN£CIr Altllr NfJIJI8£R 011 (;EAR 
BI'ORE 011«11,,,,6 .CAII 

BUSHING 
PIT. N� .s· lZ,J/-457 

6EAR (PL A 5  TIC) 
PT. IV� C �.J.J2 -f 

GEAR A 5 SEMBL y 

PT. N2 A - 1602 · 25 

- - -�-
GEAR BOX COVER A55 CMSL """ 

P T.  "'R A - /#jOO - 1  

P - 2991 

6£AR A S S£MIILY PT. N� A - /tI5 02-24 

6£AR A S SEMBL Y 
pr. Nt A - Ie02-23 

DISC (nO/RUS r) 
/='1: N! P ·.,3020 

NOTE A :  Bearin g M - 65 2  is part of Gear Box Cover A s s emb l y  A- 1 600-1 

and cannot b e  ordere d  separa tely. 

NOTE B: Bearing M - 650 I s  part o f  Gear Box 

and cannot be ordered sep arately. 
H ousin g A ssem b l y  A- 1599 
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M ISCELLANEO US PARTS 

Back Cabinet Assembly: Front Door Assembly: 
Part No. Name of Part 
G-223-1 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 

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-IOO-7 Ball shooter rod 

SP-200-24 Ball shooter spring (long) 

SP-243 Ball shooter spring (short) 

R-I08-3 Ball shooter tip 

P-711-1 Cigarette holder 

P-1900-18 Coin box 

A-1726 Coin box cover 

E-130-10 Counter-48 volt 

P-4052 Legs 

M-I06-1 Leg bolt 

M-163-4 Leg adjuster 

Part No. 
A-I729-4 
C-2342-102 
E-IOI-45 
AS-1316 
AS-277-33 
AS-277-34 
CA-567-67 
AS-1801 
AS-1801-1 
A-254-33 
M-281-6 
E-I08-32 

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 IO¢ 
Front door only 
Front door assembly 5¢  
Front door assembly IO¢  
Hinge and bracket 
Lock and keys 
Micro switch for coin switch assem-

bly 5¢ and lO¢  play 
Ring-red for A-I729-4 button 
Ring-yellow for A-1729-4 button 
Ring for M-281-6 lock 
Slug rejector 5¢  
Slug rejector IO¢ 

Front Moulding Assembly: 
AS-1305-1 1  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 

A-1272-28 "F" Button 

P-2210-8 5¢ Plate 
P-2210-9 lO¢ Plate 
P-2210-36 Plate for A-B-C-D-E-F Buttons 

CA-936-2 Front moulding only 

AS-1315 
C-326-9 
R-1 l5-4 
M-170 
R-243 
R-243-2 

Panel Assembly 
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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