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� <J') C) TIMER UNIT STEP-UP AND RESET C IRCUIT 

'<l 
I 

II) 
't 

t 
TO 

Sf{IJTTER 
MOTOR CAM "'4C 

TILT 
RE, 

21-3 

IV) 
I 

� 

<\j 
I I/) -3 

c. U. 
CAM >I'/A T 

5HIJTT£R 
MOTOR 

CAM 
"SA 

6f{IJTUR 
MOTOR 

CAM "�A 

C. U. CAM 

"SA 

TO 
.5H(jTT€R 
MOTOR 

CAM '$ �I "4A ¢'4C 
I\') 

DRAG � 
ARM ( 't 

BALL 
LIFTER 

CAM 
"2A 

-.s 

s

w. 

1 

� 
6ELECTOR 
LOCK TRIP_ 

RE 

<\0 
" 
Il'I 

\\J 
I "-<\j 
C. U. 
CAM 
·138 

TIMEIE' 
UNIT 
STeP UP 
COIL 

70 

'<l , 
" 

TIMER 
UNIT 
RESET COIL 

TIMER UNIT viewed from COIL side 

Step-up arm 
A-1765 

o 

On diag, 
A-8 

25GG-7 

Plunger 
S-496-100 

Complete unit 

AS-1110-19 

On diag. 
A-9 

28R-15 

Resistance 
Spool size 
Wire g auge 

Resistance 

Spool size 
Wire gauge 

Closes at 39th 

step and tilts 
game on diag. F - II 



.a:a. en .... 

TIMER UNIT viewed from BUTTON or WfPER side 

Feeds wiper @ to complete circuit to 
"Select Now" lite at 4th EX 5th step ( Diog. K-I) 
Completes circuit to "Select Now" lite at 
4th step thru wipers @ a ® (Diog. K-I) 
Timer step up circuit to ball lif ter cam switch 
thru wiper © (Diog. G-7) 

To feed wiper for wipers ©a @ (Diog. G-8) 

Closes shutter at 2nd step thr u wiper @ 
(Dioq. G-8) 
Completes circuit to bal l lifter motor from 1st to 
39 th step when 8th ball trough switch opens thru 
wiper E (Dlog. 0-12) 
Completes circuit to trip Selector Lock relay 
at 4th step.  (Diog. C -10) 

i== Thru wipers ®a® 
Completes circuit to trip Selector Lock relay 

53�2 
--
----36-2 
43-2 
21-3 
18-3 

--
----38-3 
-

54·5 

at 5 th step. (Diog. C- 9) 198-5 
Keeps circuit to ball lifter cam switch, if Select 
Before 5th Ball is lit. (DiogG-8) (81'2 
Completes circuit to "Select Now" lite at 5th 
step thru wipers @ a ® (Diog. K -I) 

91-1 � Ground to frame --L of u nit 

38-2 

0 

o 
Wiper assembly 
AS-1046-140 

39 step unit. Wipers shown in zero or reset position 

Direction of rotation 

25 

o 

o 
Disc ( wired) 

W-662 



� <n N SCORE UNIT STEP-UP AND RESET CI RCUIT 

MIX€/?# I 

"'EO 
LINeS 

UNIT 
DISC 

yELL-OW 
LINES 
UNIT 
O/$C 

75-5 

MIX€R"3 
"'5-4 
57 

I 
i E. 8. 

���%pl� 
[\ ;�/:'I 

� AL7: c. u. 
1?E:0 LINES OPEN UNIT A7 TOP 

• YELl-OW 

CAM ' ·90 

I LIJ.//iS 
UNIT �--1-----2r7�_�7------+---� 

TO 

TO 
/"lIRE 18-2 E. 8. TRIP 

R£. --I 

VMU 85-4 ----��--. 
SCORE I DISC 

AL.7. C.f/.cA/III "-9A 

43-lJ 
c. u. 
�;t:: 
";l I� 

EXTR'A � 
;};.Ef. � g::, t 

J I J;,� 

TO 
W
l"��
"
" MOTOR 

CAM -3A EXTRA 
STE:P '" RtE. � 

OPEN AT roP 
• scoR£ (JNIT 

54-7 

'<) 

�I 
5C01i'E VN/T 
I?E5ET 
COIL 

r;
'!! 

E. B 
TRIP 

RE,fIII2 

TO 
45-2 W/�£ 

SCORE UNIT viewed from COIL  side 

Switch I 
(Diog. B - 24). 
Breaks circuit rn 
to step-up �. 
coil, at lost 
step of th is 
unit. 

Switch 2 
(Diog. C-25). 
Completes 
circuit to 
energize 
sco re extra 
step relay 

Complete unit 
AS-I022-22 

o 

On Diog. 
A-24 

25-GG-7 

On Diog. 
A-38 

28-R-15 

Resistance � S�ool size 
�----+---+-Wlre gauge 

� "V 
Resistance 

'---- Spool size 
'------ Wire gauge 



,po CJ') W 

SCORE UNIT viewed from BUTTON or WIPER side 

To mixer#4, gome proportioning thru wiper 0. 
(Diog. H-29) 

To "Double- Triple" disc wipers for reloy scoring. 

Thru wipers ®, ® a ® .(Diog. F-16) 

45·5 

7\-7 

To wiper ® thru feed ring. (Diog. B -16) 
------��--------�--�----------�( 80 

o 

o 
Wiper Assembly 

AS·I046-132 

Score steps thru wiper@. 
(Diog. E - 24) 

.c: .c: 00 j:: 
E .£ 

Direction of rotation 

� 
a 

.c: .c: (0 iO 
E .E 

.c: � 
.E 

o 

o 

� Feeds to wipers © ®®®@® 
r-... " 

8 step unit. Wipers shown in zero or reset position 

Disc (wired) 

W·665 

31-2 

52·6 

85-4 

Lites score lite thru wiper CS).(Diog. J-14) 

2nd to 3rd step thru wiper@.(Diog. E-24) 

Zero to 1st a 1st to 2nd step thru wiper@.(Diog.E-24) 

Also for run circuit thru wiper@. (Diag. E-22) 

Lite score lites thru wiper©.(Oiag.J-14) 

)* I To multiplier com switches for pUlsing replay 93·5 IIA counter step-up coil thru wiper ®.(Diag. B-16) 



� trJ � EXTRA BALL STEP-UP AND RESET CIRCUIT 
21-3 

73-5 

MIXEP';/ 

�p�l 
MO(£R"',3 J!'C".'2 

�S-4 ReD iUNE5 
I.)NIT CI5C � ��)' I R�5 /.. � . A OPEN UNIT D/�C � AT TOP 

I r L��c;5 i� I� '"'I "�UN" ,,,. " r-.. � 1-"'" � !YELLOW '1£.I..LOWi'-INES opeN II UNes UNI r DISC AT TOP UN/ T � 1 Y€U,OWI Drsc LINES UNIT 
27-7 TO W/i!£ 30 

1 

OPEN !�;,-��� LINes UNIT 

18-2_ f _ TO WIRE SZ-t;, £. B. TPIP 
if'E."'" 

W�€xTRA 
__ . 

.BALL 
2/-/ 

DI5C 

.. 
If)i C.U CAM 

L--, .. -,-�+��----,I �8B 

70 

TO 
WIA""E 

$[' '"""" MOTO� � CAM 
, 

-3A 

.;., 

EXTRA BALL UNIT RESET COIL 

EXTRA BALL UN IT viewed from COIL side 

Step-up arm 
A-1765 

Complete u nit 
AS-1148-14 

o 
Ratchet a shaft 

C-I050-IO 

On Diag 

A-38 

28-R-15 

On Diag. 
A-21 

25-GG-7 
I I • 

Resistance 
Spool size 

Wire gauge 

Resistance 
Spool size 

Wire gauge 



oI=ot en U1 

EXTRA BALL UN IT viewed from BUTTON or WIPER side 

Extra ba II runs. Thru wipers ©a ® (DiG g. C - 20) 

Single steps thr u 
wipers®.® S <ED 

( Diag. C- 21) 

1st extra boll when NO.IS] 
speCial pocket is hit thru 
wiperCD (Diag. C -19) 

Extra ball count 

circuit to ball trough 

switches No.3, No2 a Nol 

Thru wiper@(Diag.H-12 ) 

WIPER ASSEMBLY 
AS -1046 -142 

25 

� 

Direction of ro tation 

10 step unit. Wipers shown in zero or reset position 

Feeds wipers ®a @ 
for lite circuits 
(Diag.J-19) 

Ground to frame 
of u nit. 21-3 . 

.l 

DISC (WIRED) 
W-668 



.po. <n <n MAGIC SQUARES FEATURE UNIT STEP-U P AND RESET CIRCUIT 

MIXEff'"I 

7.�-

/;'°7 --;;:;; •• -:CTI2-:C/-I"�' -"""-'=---' 
E£. h 2 

70 WIRE 30 

MIX€I?¢ i 
SPOTTING \ 
/� P(JL.:5E, 

CAM �i 
� 

c. u· 
CAM "8A 

� � 
" 
" " " � " 

r· U. CAM 91 

5HUTTER 
MOTOIi' 
CAM ' 

�3A 
., 
� 

"'50 

MAGIC SQUARES 
FEAru�£ UNI T 
�cs£r COIL 

70 

i>') hi '" � 
� ;;; '> " 
� i2 
� '" �I 

�I 

�I � REFLEX 
DISc 
PO.:5ITION 

/ + 

� iii 
MAGIC 5QUARES 
FEArUR€ 
UNlr DISC 

MAGIC S",UAff'E5 
FEATURE UNlr 

S7EPUP COIL 

MAGIC SQUARES FEATURE UN IT viewed frrom COIL side 

o 
Ratchet a shaft 

C -1050-9 

On Diag. 

A-31 

25-GG-7 

On Diag. 
A-39 

28-R-15 

Resistance 

Spool size 

L---t- Wire gauge 

Resistance 

L-Spool size 

L ____ Wire gauge 



0I:loo (7) ..... 

MAGIC SQUARES FEATURE UNIT viewed from BUTTON or WIPER side 9 step unit. Wipers shown in zero or reset position 

Single step at 5th 87th steps of unit thru wiper ® .(Diag.C-30) ci 
� 

ci Q) 
Run circuits thru wipers ® 8 @ .(Diog. C-31) 

If) t; 
.c .c 

Thru mixer #3, game proportioning thru wipers ® a @.<Diog. G-24) � 
.2 

ci 
.2 
.2 

.n 
.2 

Lites magic squares 8 spots*2 or �18 feature lites 
thru wipers ®, ® 8 CD. (Diog. J-4) 

Lites #2 or..fi.18 lite in cord thru wiper @. (Diag. J-32) 

Thru mixer #2, energizes spot *2 or *18 relay thru 
wiper ©. (Diog. C-31) 

Feed for wipers ® ,@ ,© 8 ®. 

Single steps thru wipers ®.(Diag. C-30) 

71"9 

74·9 

� 
78-9 

80-9 
-
-

� 
52-8 

56-6 

61 
Completes circuit to magic squares buttons thru 
wipers ®. (l)iag. F -35) 
---------------------....,I�( 81-9 

15-4 

0 

I rnnni 
c: :::> 

0:: 
c: :::> 0:: 

c: :::> 
0:: 

Direction of rotation 

000000 
5 �A8eeee 90 45 � _. 57-4 _ /""'-.�/""'-. _ mf"\ � 

,o
v
w r� 

-, 80 30 
Ground to� 

Qf"'\ 

o 
Wiper Assembly 

AS-1046-138 2
5 

0 

o 
Disc (wired) 

W·663 



� en 00 RED LINE UNIT STEP-UP AND RESET CIRCU IT 

MIXER -, 

75-5 

TO j 
REFt.EX /5-7� .. CJ· ... 
ADJ. p(.(jG E. B. TRIP I I 

P£.. #2 E.. 8. 

�;:::T 
MIXER 

C.U. CAM '"C 

10-/ 

!M<'� " " ·,BA 1 { .5POTTING ___ -'.5,,"..:-,.,,'--____ _ It" PULSE-CAM 

TO WIPE �O 

� 
* 

"-� 
, , "'I� '" 

"'''' <:> 
�� �\q � OPEN � � .AT TOP � a PEO � L:/�71 � � 

� 

1--------------

., 
� 

SHUTT'EI? MOTO� CAM ""B 

RED LINES 
UNIT 
RE5£T COIL 

C.U· CAM #.50 

70 

" 

<II 
� 

RED LINES 
UNIT 

.5T£P t/P 
COIL 

74-Z jAgM S-J'", 
'!> 
� 

TO 
4TH 

AIi'R'{Jw� 
YELLOW 

RED LINE UNIT viewed from COIL side 

Switch No.I-Diag.H-22 
Proportionin g for 
scores and extra balls 

Switch No.2-Diag.E-26 
Breaks steppin� circuit 
to this unit at lOt step. 

Switch No.3-Diag,G-20 

Proportioning for 
scores and extra bolls. 

Step-up arm 
A-1765 

Resistance � I S�ool size 
'-+-- Wire gau ge 



� en CD 

RED LINE UNIT viewed from BUTTON or WIPER side 

Completes circuit t o "  red" 
arrow l ites. Thru'wiper @ 

(Oiag. J -II) 

To feed ring --(13-2 

Completes c:i rcuit to " red" 
arrow lites. Thru wiper @ 

(Oiag.J-12) 

To"red scores triple" lite.Thru 
wiper@ (Olag. J - 13) 

To "red scores double "lite .Thru 
wi pers® ( Oiag. J -II) 

65-9 
63-9 

From miKer No.3. Scares and 
extra ball proportioning.Thru 
wipers @ (0Iag.1-21) 

JG5 

�.7 
To wiper @ for all red 
line lites. 

30 

o 

15 

o 
Wiper Assembly 

AS -1046 -139 

Direction of rotation 

-------
o 

25 

10 step unit. Wipers shown in zero or reset position 

o 

. 0  
Disc (wired) 

W-664 

74· 

completes replay circuit. 
Thru wipers © 

(Olag.C-IS) 

Run to 
4 tn. arrow 

Run from 
double to trl pie 

Sinole steps 

Red line steJa.. 
Thr,! wipers� 
(OiaO·0-27) 

63

J 

Completes circuit to 

':.J "double or triple" unit 

)I step. up a nd reset coils. 23y Thruwipers @ (Oiao.E-7) 

41-�n-From mixer No.3. Scores and 
extra ball proportioning. 14-� Thru wipers@ (Oiag.H-22) 

Sino Ie step from 5th to 91 � to 6th step. Thru wiper@ 
(Oiag .0-27) 



,J:Io. ...... = YELLOW LINE UNIT STEP-U P AND RESET C IRCUIT 

75-.5 

RE. ", 2 E. 8. TRIP 
KE"2 � START 

1:07-��Flr 45.2_J 

R

l?E. c u. 

� /A� (':2' l U/ / :yfl/, I U7J71l 
, "8A 1 10-/ 

'" 
� 

MIXERf 
.sPOTTING /���SEl t � 

'" " 

'" 'I) 

':' � "-
l?UN I�� DOUet.£. C\c TO 3 TRIPI..£f\') AOJ· ' 
P(.UG � 

OPEN AT TOP 
yea.ow L/N£S 
UNIT 

TO 4TH A RRO W$ Reo 
YELLOW 
LIN£S UNIT ro 
DISC 

�!NG'-£ �rEP$ � R£O 

TO WIRE 30 

SHurTeR 
Moro� 

CAM 
"r-" 

� 
� 

l�'U'CAM ... .$0 

YELI..OW 
LINES UNIT 
Rli56T COIL 

70 

91 � 

YELLOW 
LINES UNIT 
.:5TE.P UP 

CO/� 

YELLOW LINE UNIT viewed from COIL side 

Switch No.l- Diag. H -23 
Proportioning for 
scores and extra balls. 

Switch No.2 -Diag.E-30 
Breaks stepping circuit 
to this unit at lOth step. 

Switch No_3 - Diag.G-20 

Proportioning for 
sc ores and extra bolls. 

On Diag. 
A-29 

Resistance 
Spool size 

�Wire gouge 



.;::.. ...... � 

YELLOW LINE UNIT viewed from BUTTON or WIPER side 

Completes circuit to "yellow " 
orrow lites. Thru wiper ® 

(Diog.J-8 ) 

25·9 

To feed ring ---{ 45 

Completes ci rcuit to "yell ow" 
orrow lites. Thru wiper ® 

(Diog.J-9) • 

To "yellow scores triple" Ii te 
T hru wiper ® (Diog. J - 10) 

To"yellow sc� s double "lite 
Thru wipers ® (Diog. J - 8) 

From mixer No.3. Scores and 
extra ball proportioning. Thru 
wipers @ (Oiag.G-23) 

To wiper ® for 011 
yellow line lites. 

L 10.7 1lQ5 

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

o 

o 

15 

10 step unit. Wipers shown in zero or reset position 

o 

o 
DISC (WIRED) 

W- 664 

Completes replay 
circuit.Thru wiper s@ 

(Oiag.8-18) 

52.5) Run to 
4th arrow 

60.31 Run from 
double to triple 

51· 5) Single steps 

�yeliOW line steps. 
Thru wipers @ 

(Diog. D-29) 

iJ-ComPletes circuit to 
63

,.) "dou ble or triple"unit 
step - up and reset coils. 

23. � Thru w ipers @ (Diog.D-8) 

41'��From mixer No.3. Scores and 
extra ba II proportioning. 

14'� Thru wipers@ (Oiog.H-22) �Single step from 5 th to 6th 
91 step. Thru wiper @ 

( Diog.D-29) 



e; to.) DOUBLE-TRIPLE UNIT STEP-U P AND RESET CIRCUIT 

SELECTOR' 
LOCK TRIP 

R'E. 

RED 
LINES 

UNIT 
OI�C 

"t 

...., '" 

C. u. \ 
CAM 
.... /SA 1 

21-3 

SHUTTER' 
MOTOR' 

CAM \ 
#

(p
C r I � 

I 

� 

I DOU8LE-
TRIPLE 
UNIT 
STEP UP 
COIL 

c. U. 
CAM 
"/4A 

� 
I 

"-
CI\ 

YELLOW 
LINES 
UNIT 
DISC 

� DOUBU-
TRIPLE 
UNIT 
RESET 
COIL 

70 

DOUBLE-TRIPLE UNIT viewed from COIL side 

o 

On Diag. 
A-7 

25-GG-7 

On Diag. 
A-8 

28 - R -15 

Resistance 

Spool size 
'------11- Wire gauge 

Resistance 

L-__ Spool size 

L-____ Wire gauge 



.p. .... W 

DOUBLE-TRIPLE UNIT viewed from BUTTON or WIPER side 2 step unit. Wipers shown in zero or reset position 

@ (9 
� � 

@ c9@@@C$�C@�G 5 0. ... 0 0 0 0 0  a . .  
@8@@@@@)@@@) 8@ 8 8  

� _ .... .... "- "- 'L.. "- .... '- .... t.- 10... .... 

� � 8. � .9- .9- .9- .e. .e. .9- � � � .9-·i ·i ·i .� � � � � � � .� ·i � � 
::J =' :::3 2 2 2 2 2 2 2 2 2 2 � .c � ..c � .s::. .c .L: .s::. .s=. .c .s::. ..c ..c ..c 

To replay values (Replay counter disc) for scoring. �I �';'�'�'�' £;;/ ;, (0/ ;, ;;;, ;::;, : ,  ; , 
Q) Q.) Q) Q.) Q)  C1) Q) OJ (l,) 

(Diag.E-17) (1) (1) ., � � .2 .2 .2 .2 .2 2 � � .2 
::l ::S :J  g � g � g � g  � g � � 

@rI8-10 

@r20-10 

®r21-10 

From score disc, feed s for wipers. ! ® (23-1' (Dlag. E -17) 
@(25-10 

0r27-10 

CD(31-10 

@(36-10 

<])r38-10 

o 

1 0  

15 

o Wiper Assembly 
AS-1046-141 

� � � � � � �  � � � � 

Direction of rotation 

25 

o 

40 

35 

o Disc (wired) 
W-669 

83 }- To value 64 thru wiper©. 

To value 72 thru wiper @. 

Feed for replay counter disc 
wipers, also to open at 96 
replay counter switch_ -
(Di ag. C -19) 



REPLAY COUNTER viewed from COIL side REPLAY COUNTER viewed from WIPER side 

Reset coil 
CO-28-E-15 

Switch @ 
Location on diagram 

C-19 
Opens at 96 steps 

CAM SWITCHES 

� (YEL.-BLK.) 241�!!!!�� 
40-6 (GRN.J 8 

� (REO-YEL.) 6 
10-5 (RED) 4 

27-5 {BLUE -ORA J 3 (0.11-', 

� (REO-WHI.) 2 
18-7 (RED- BLA.) I 

� (OAA.- BlA.) 91!:!!l1'�" 
� (BLUE-WHI.) 12 

THAT PULSE REPLAY COUN TER STEP UP COIL 

PRINTED CIRCUIT 
CONTACT PLATE 

W-674 

SW. ;i'IIA sw.iiilOA SW.""IIA sw.'1IIOA SW.1iIOA SW. "'lOA sw.,tiIOA sw."i!IOA 
a: a: 

<[ w <[ 
w 

...J ...J ...J 
m ...J ::> ::> a. (!) ::> - (!) 

w 0 a: w 

a: 0 � a: 

5 64 128 192 72 
IN LINE @ @ @ @ 

4 16 32 48 18 
IN LINE G ® @ 0 

3 4 8 12 b 
IN LINE CD ® 0) CD 

474 

a: a: a: a: a: a: 
w 

w <[ w <[ w w <[ w <[ w 
w <[ w 

w 
<[ 

w W ..J W W ...J ...J ...J ...J ...J ...J 
...J 

...J ...J 
...J 

...J ...J ...J ...J ...J 
...J m 

...J 
m ...J ::> m ...J 

m a. ::> m ::> m a. ::> m ::> a. ::> a. a. 
::> ::> a. (!) ::J (!) ::> a. (!) ::> (!) ::> (!) ::> 

(!) - a: a: w 0 a: 0 a: w 0 a: w 0 a: w 0 w 0 w 0 a: 

0 � a: 0 � a: 0 � a: 0 � a: 0 � a: 0 � a: 0 � 

144 216 96 192 288 96 192 288 96 192 288 144 288 432 144 288 432 192 384 576 

C§ @ C§ @ @ ® @ @ @ @ @ § @ @ @) @ @ @ (§ Note 

36 54 24 48 72 36 72 108 48 96 144 72 144 216 96 192 288 144 288 432 

® ® ® @ @ ® @ @ ® @ @) @ @) @ @ @ @ @) @ @ 
12 18 8 16 24 12 24 36 18 36 54 24 48 72 36 72 108 48 96 144 

® 0) ® 0 ® ® G ® 0) ® ® 0 ® @ ® @ ® ® @ C§ 

LARGE NUMBERS ARE REPLAY SCORES FOR REGULAR, DOUBLE, OR T RIPLE SCORING. 

NUMBERS IN CIRCLES INDICATE WHICH PORTION OF REPLAY CIRCUI T  STRIP IS EFFECTIVE 

FOR A PAR TICULAR REGULAR, DOUBLE, OR TRIPLE REPLAY SCORE. 

EXAMPLE' ON A REGULAR 3 -IN- LINE SCORE OF _1241 REPLAYS 

THE CIRCUI T IS EFFEC TIVE THRU THE_ 0 REPLAY 
CIRCUIT 
STRIP 

NOTE: EFFECTIVE THRU OPEN AT 96 REPLAY COUNTER SWI TCH. 



� � (II 

SPOTTING DISC viewed from BUTTON or WIPER side 

18·41 

65·91 

63·91 

48-91 

45-91 

98·91 

93·9 I 

80·91 

91-9 I 

85'11 

31·2 1 

30·1 1 

27·3 

25-2 

23-1 

21-2 

20-1 

� 

74 

Wipers Wire No. 
A 18-2 " '-.J "'�&'�- B 52 6 
C 56-6 

" '-.../ \.'} '" (J) a14W/l ��I-f "'" 411 0 45-10 
E 74 0 ,,-,. " \.) �87� \. � �574) 0 F 36-5 
G 31-5 

" '-../....... -" '\."]:-"" " foL'l. �.z7///\ '<=' _8 8 40-7 

� "'--' ....... � ....... '-./ ,,\""J '-../��A4�5�a:�� / 00 0 8 8 
�11I11I11I111I1I1\:·�11111111. �IWII"-'lJllllr..::...1l1l1ro,.�.-_ r-..�- 'CJt:' •. �"� ) 00 e 0 60 

10,-1llj11111111111111l1hmr« l1UJl1ffi111K. ]1�nmlllllllllllllillllll�'YOeeO e 40 
\1I1111111lT1!l1� }If lIIIJJllllllllfh..rl'lrRo�IIIlli.....II�1I111I11I1 I 111111II111I1111I1111I1I1I �'J e 0008 

eO Ge8 - \..J\ )( 
''

'
' - \..Jf(809N�llIllII lIlIlIlIllllIlIlllllIlrtmflllllllllll �469) . 880 14 577 

0933 634 
\. } \ ) \ )(91")( ) r '\ r"\fr"'<d r:: 1111111111111111111111111111111111111" �--e 08008 G 

r--. ( , (91'3) '\." 7 "'--' _ (30-iB 
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01:>0 '" en SEARCH RELAYS (D @ @ � � Relayj Coil I Armature 

Corners 
Thru �es 

Switch no',. 

3A 
28 
48 
IC 

Wire no'" a color 

3 Green -white A White 
White 28 White-red 
White-red 48 White- ellow 
White-yellow 58 Orange-red 

CARD 
NEUTRAL 

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

18 

3 in line scores Thru� 
Switch no's. Wire nOl a color 

.......-145-6 Gre:en-whife 3A �150-3 White 

2A 50-3 VYf"'''' 
52-3 White-blue 

IB � -----· ..... ,...165 - Brown-white 

3A 6��� 
��i��

-white 

2A ;�=; :�:!:-blue 

4A ��-3 
:r��

e
n-_!�i�e 

3A �6=� 
��i��

·white 

4C ;�=� ��:�:-brown 
56-3� 5A 65 Brown-white 

LAYOUT 
POSITION 

YELLOW RED 

4C 5C 

4 in line scores Thru --; 
Switch no' $. Wire no', a color 

3A :g�� 
e;�i��

--whi,e 

2 B 50-3 While 
51-3 While-red 

48 
IC 

3A 
28 
48 
58 

C-23421 2-44-29 
-59 

2 IC-234212-44-12 
-59 

:3 lC-2342\2-44-12 
-59 

4 I C-23421 2-44-29 
-59 

5 IC-234212-44-29 
- 59 

5 in line scores Thru --; 
Switch no's. Wire nc) •. a totor 

45�6 Green -white 3A 50-:3 White 

28 �?�� ��ii:e
e
_red 

48 ����ow 
53"/3 White-yellow 5C 57- 3 White-orange 

I 57- 3 While-orange A 61- 3 Brown-red 

SCORING, SINGLE, DOUBLE 
OR TRIPLE SCORES 

Single Scores are completed thru the 
search disc between positions #46 to 
#34. 
Double Scores may be registered by 
scoring single first and then the re
mainder, or by registering double im
mediately without any interruption, 
(SEE EXPLANATION BELOW). 

Triple Scores will register in the same 
manner, single first and then the re
mainder to complete the triple score, 
or it will score the entire triple score 
without interruption, (SEE EXPLA
NATION BELOW). 

EXPLANATION OF 
DOUBLE & TRIPLE SCORING 

Single Scoring is registered with the 
Double Triple Unit at zero. 

Double Scores are registered with the 
Double Triple Unit at its 1st step. 

Triple Scores are registered with the 
Double Triple Unit at its 2nd step. 

<.) "' 
is 
I 

I 
HORIZONTAL 

L r-
VERTICAL 

'---

DOUBLE 

TRIPLE UNIT 

STE P S  c.u. 

CAM "15 

I 
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VERTICAL: 

'---
<.) DOUBLE � TRI PLE UNIT 

�- 61�Pil�U' 
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0,.. 

o 
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:; 
o 
0: 
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CORNERS 

r--
DIAGF 

VERTC I 
HORIZOC 

DOUBLE TRIPL E 

UNIT RESET S 

AT THIS PO IN T 

C.U.CAM "I� 

W I PE R  

® 
POSITION 

I 

2 
3 

4 
5 
6 
7 
8 
9 
10  
I I  

12 
13 

14 
15 
1 6  
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 
27 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
4 3  
44 
45 
4 6  
47 
4 8  
49 
50 

SEARCH POSITIONS 
WI��� 7@ 
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25 
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E 
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A 
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E
o
� if) 
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B 
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24 
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1 6  F 
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II N 
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SEARCH DISC viewed from BUTTON or WIPER side 

"Corners" scoring circuit. (Diog. F -17) 

Circuits to replay counter step-up coil for 
"Regular'\"Ooubleu and IITriple" scoring. 
(Diog.8-17) 

To wiper@ thru feed wiper. (Diog. C-I71 

3-in line scoring circuits. (Diog. G-15l 

Completes circuit to replay counter step-up coil 
for "Corners" scoring. (Diog. B-I7) 

r 
C {50-7 

L {23-9 

M (74-7 

F {50-7 

P {BO-7' 

2� PI-7 

25 (74-1 

23-11 

10 

Slip rill(J and wiper 
Assembly 

AS-1034-37 
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0 8 0 000 
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eeJ 08 78-7 08 0 8 840 

-; 080511 
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8080808 
8080808 �oeoeoe 
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080 54-30 80 0" 80 e e 
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COITROL UIIT PICTORIAL VIEW 

TIllER 
CAliS 
INDEX 

E'184'41 

NOTE' 
SEE AD�USTMENT 
INSTRUCTION BELOW. 

NUMBERS CORRESPOND TO SWITCH CHART 

NOTE' 
SW. NO. 138 IS MOUNTED 
ON SIDE OF CAM. 

SEARCH DISC 
W-666 

N.C. _______ NORMALLY CLOSED 
N. O. ________ NORMALLY OPEN 
M.8B. _____ MAKE BEFORE BREAK 
S .P. D. T. _____ SINGLE POLE DOUBLE THROW 

Note-It is important 
to adjust Repl ay Cams 
Index Swi tches No. 17A 
and No. 17B so that 
they make only when 
Repl ay Cams Index Coil 
is energized. When 
Replay C ams Index is 
de-energized, these 
Swi tches should remain 
open while Sw itch is 
r iding on outer edge 
of cam. 

CORRECT ADJUSTMENT: CONTROL UNIT CAM SWITCHES 13, 13A & 138 
Impor tant par t of illustration is to show that SWITCH 13 CLOSES FIRST AND OPENS LAST. 
If adjustment is necessary, Swi tch 13 can be moved up or down. Loosen screws that 
hold swi tch, then move up or down. 

!.!!.:..! 
IIEPLAY CAMS SHOWN IN TIlEIII 

NOIIMA� INDEXED POSITION. =1cC'l�S 
T
�' �� \3 ARE 

NOTE ' 
"'''''OWS POINT TO LOBES 
TllAT WILl. ACTUATE SWITCHES. 

!.!L! 
IIEPL ... Y CAlIS SHOWN STAIITING 
TO ROTAn. TH[Y AIlE NOW OUT 
Of TIIEIII IND£)( POSlT\OII. 
SWITCHES 13 .... II In AIlE STILl. 
OPEN. SWITCH I' 1S !!2! !a.2H1!. 

!!!.:..! 
SWITCHES \3A. II 13. AilE NOW 
CLOSED. 
SWITCH 13 "��. 

SWITCHES 13A, II 138 ARE NOW 
OPEN AGAIN. 
SWITCH 13 IS STI�L CLOSED. 

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

CYCLE. 

CONTROL UNIT SWITCH CHART FOR POSITION OF SWITCHES SEE PICTORIAL VIEW 

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

DIAGRAM 
1A N. O. F-8 65-2 Brown-Whi te Energizes timer s tep-up coi l ,  when drag arm swi tch, 

36-9 Yellow-Brown selector lock relay switch, and cam swi tch #14B are closed. 

2A N. O. 1-3 90-5 Gray Energizes reflex play magnet, and replay register reset. 
30 Yellow 

2B N. O. C-38 93-4 Gray-Yel low Energizes coin kicker magnet. 
30 Yellow 

2C N. C. E- 10 57-6 White-Brown Drops out red button relay. 
31-7 Yel low-Red 

CONTINUED ON NEXT PAGE 
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CONTROL UNIT CAM SWITCH CHART - CONTINUED 
I LOCATION 

CAM SWITCH ON 
DIAGRAM 

WIRE No. WIRE COLORS FUNCTION OF SWITCHES 

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

93-7 Gray-Yel low Direc ts circuit to replay me ter or total plays meter. 3B S.P. D. T. B-14 98- 1 Gray-Black 
91-7 Gray-Red 

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

4B N. O. D-39 98-1 Gray-Black Energizes score extra step index, and control un i t  spot t ing 
30 Yel low index coils. 

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

5B N. O. B-21 21-1 Blue-Red Energizes extra ball step-up coil. Steps uni t  from minus 
38-4 Yel lOW-Black one to zero pos i t i on. 

5C N. O. B-23 85-4 Black-White Energizes ant i-cheat rel ay. 
78-4 Orange-Black 

5D N. O. C-26 91 Gray-Red "Red" and "Yel low" l ines unit s teps .  
85-4 Black-Yellow 

6A N. C. D-23 43-8 Green-Yellow Score extra step safety switch. 
25-3 Blue-White 

6B N. C. C-26 75-5 Orange-White Drops out features run relay. 
31-9 Yellow-Red 

6C N. C. G-27 45-2 Green-Whi te Opens game advantage circuits during timing cycle. 
10-1 Red 

7A N. O. B-24 18 Red-Bl ack Score uni t  s teps .  
52-2 White-Blue 

7B N. O. D-38 93-4 Gray-Yellow (Safety switch) energizes coin kicker magnet. 
30 Yel l ow 

Pulses " red l ines"  " yellow l ines "  and "magic squares " units 
8A N. O. F-27 14-8 Red-Green for s ingle s teps. Also energizes "corners"  "Bally-hole" and 

56-6 White-Brown select before 5th bal l "  rel ays when circuit complete 
thru all other factors. 

8B N. O.  B-22 25-4 Blue-Wh i te Ex tra ball uni t  s teps. 
38-4 Yellow-Black 

9A Al t. E-23 85-4 Black-White Opens score extra step circuit every other t ime .  
43-8 Green-Yellow 

52-5 White-Blue Run circuit to 4th arrow, for " red l ines "  or " yellow l ines " 
9B Alt. E-29 40-7 Green unit.  

74-2 Orange-Green 

gC Alt. D-28 51-5 White-Red Single s tep circuit for " red l ines" or " yellow l ines "  unit. 
56-6 White-Brown 
71 Orange-Red 

9D Alt.  H-24 23 Blue-Yellow Proportioning switch. 
65-4 Brown-White 

lOA B-16 9 1-6 Gray-Red Pulses repl ay counter, when score unit is at 2nd, 4th, 5th, 
20-3 Blue 6th. 7th and 8th steps. 

CONCLUDED ON NEXT PAGE 
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CONTROL UNIT CAM SWITCH CHART - CONCLUDED 1----
LOCATION 

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

llA N. O. &-16 93-5 Gray-Yellow Pulses relliay counter, when score unit is at 1st and 3rd 
20-3 Blue steps. 

12A N.O. C-13 80 Black Pulses replay register stell-up coil, and reflex replay 
48-4 Green-Black magnet. 

13A N.O. 1-14 93 Gray-Yellow Prevents the start of another replay scoring, when unit 
f56-7 jwhi te-Brown cams are indexed. 

13B N. C. C-S 90-2 Gray Opens circuit to timer step-ull coil during replay winner. 
27-2 !Blue-Orange 

13 (Backside) E-13 21-3 Blue-Rei! Replay lock-in switch. NOTE: See control unit pictorial 
N.O. 27 Blue-Orange view. 

14A N.O. C-8 91-4 Gray-Red Completes circuit to "double triple" unit reset coil, thru 
23-4 Blue-Yellow "red" or "yellow" lines unit disc. 

1M N.O. C-7 81-S !Black-Red Completes circuit to "double triple" unit step-up coil, 
23-4 IBlue-Yellow thru "red" or "yellow" lines unit disc. 

TIMER CAMS A-6 93-2 Gray-Yellow Energized by switch on start relay. Also thru shutter motor 
INDEX COIL 70 prange cam swi tch #5C. 

16A N.O. G-1 2O-P Blue (Plastic) Ol lerates control, magic squares, and mixer & spotting 
6O-P Brown (Plastic) motors. 

16B N. C. G-5 14-9 iRed-Green Opens circuit to coin lock out magnet during spin. 
71-2 prange-Red 

16C N.�. D-lO 13 IRed-Yellow Lock-in safety switch for red button relay. 
30 lYe 11 ow 

J 

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

17A N.O. D-13 27 Blue-Orange In series with replay lock-in circuit. NOTE: See control - 80 Black unit pictorial view for correct adj. 

17B N.O. 1-15 93 Gray-yellow In series with repla� winner circuit. NOTE: See control 
56-7 �ite-Brown unit pictorial view for correct adj. .. 

17C N. C. C-12 80 !Black Opens direct 50 volt circuit to search index coil, coil- then 
15-2 iRed-White held in -thru resistor. 

SEARCH INDEX A-13 15-2 iRed-White Energized when 3-in-line or more is scored. 

COIL 70 Iorange 

lSA &-13 80 !Black Energizes replay cams index, if a score is made. 
40-4 iGreen 

18B 1-4 83-3 \Black-Yellow Opens start circuit, and acts as safety switch. 
30 /yelloW 
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MIXER AND SPOTTIIIG UNIT ASSEMBLY Numbers correspond to switch chart below 

CODE 

N.C. ______ .NORMALLY CLOSED 

N.O. ______ NORMALLY OPEN 

M.B.B. ______ MAKE BEFORE BREAK 

S.P.D.T. _____ SINGLE POL.E DOUBLE THROW 

MIXER AND SPOTTING UNIT SWITCH CHART 
FOR POSITION OF SWITCHES 

REFER TO PICTORIAL VIEW ABOVE 

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

DIAGRAM 
lA N. O. G-26 14-8 Red-Green Pulses "red-l ines"  " yellow- l ines " and "magic squares"  step-45-10 Green-Wtl1 te up coils for mul tiple steps. 
IB N. O. L-l 78-2 Orange-Bl ack Flashes " select now" l i te.  

53-2 Whi te-Yel low 

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

2B N. O. B-20 78 Orange-Bl ack Pulses extra ball s tep-up coil for mul t iple s teps. 
38-4 Yellow-Black 

SCORE EXTRA A-25 43-6 Green-Yellow Energized by score unit step-up arm swi tch. 
STEP RELAY 70 Orange 
COIL 
3A N. O. B-25 81- 1  Black-Red Par t of lock- in circuit for this relay. 

43-6 Green-Yellow 
3B N . O. B-23 40-5 Green Comple tes circuit to score uni t  s tep-up coil for mult iple 

52-2 Whi te-Blue steps. 

4A N. O. C-23 25-3 Blue-Whi te Pulses score uni t  step-up coil for multiple s teps. 
40-5 Green 

SCORE EXTRA A-39 98-1 Gray-Bl ack Energized during timing cam cycle by control unit cam swi tch 
STEP INDEX 70 O range #4A. 
rOIL 
5A N. O. C-25 75-5 Orange-Whi te Comple tes lock in c i rcui t  for score extra step relay. 

81- 1  Black-Red 

SPOTTING CAMS A-39 98- 1 Gray-Bl ack Energi zed dur ing timing cam cycle by control uni t  cam switch 
INDEX COIL 70 Orange #4A. 
�A N. O. J-6 83-1 Black-Yellow Comple tes "game advantages" flash circui t. 

30 Yellow 
�B N. O. J-16 13-4 Red-Yel low (Same as above) also flashes extra ball l i tes during extra 

30 Yellow ball play. 
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4 RELAY BAlK PICTORIAL VIEW NUMBERS CORRESPOND TO SWITCH CHART 

Replay reset relay Anti-cheat relay Start relay Red button relay Coi l par t  n u m bers 
� � 

le 

r-- i) c--
90 -"- e> 105 -"- 0 
50 V 50 V 
37 V 37 V 

, 0  _ c:::: 0 c:::: 0 

t� 

Z - 1 48-3 Z-148-3 

e> � L..-

fEl 
A / a l c l D I AJ a l c l D 

� 
� e-

5 0 -"- ® 
50 V 
3 7 V  

c:: 0 
Z-1 4 8 - 1  

� 

ATaTcTDl 

� 
50 -"-
50 V 
37 V 

c:: 
Z-148- 2 

A I a I c I 

(t). -

Jr-----{ 

50 -"- 50 V - C -279 4 - 9  
90.A.. 50 V - C - 27 9 4 - 1 

1 05 -"- 50 V - C -2 7 9 4 - 23 

C ode 

N . C .  _ _ _ _ _ _ _ _ _ Normal l y  Closed 
N.O. _ _ _ __ _ _ _ _  Normally Open 
M.B.B.  _ _ _ _ _ _ _  M ake Before Bre a k  
S o P.  D .T. _ _  Single Pole Double T hrow 

4 RELAY BAlK SWITCH CHART FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW 

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

DIAGRAM 

REPLAY RESET A-4 75-2 prange-Whi te Energi zes when anti-cheat rel ay drops out. 
RELAY COIL 70 prange 

90-5 Gray Direc ts repl ay register reset circuit thru control uni t  
A. S. P. D. T. C-3 13-9 Red-Yel low cam switch #2A, when repl ays are being played, or thru 16 

53-7 Whi te-Yel l ow pulse cam when replays are be ing cancel led. 

B N. O. G-3 56-2 Whi te-Brown Lock-in swi tch �or this re lay. 
75-2 brange-Whi te 

C N. O. G-l 20-P Blue (Pl astic) Completes circui t to control unit motor during repl ay 
6O-P �rown (Plastic)  cancel.  

D N. C. C-4 21-6 �nue-Red Opens s tart circuit during repl ay canc el.  
63-2 Brown-Yellow 

ANTI-CHEAT A-23 78-4 brange-Black Energized thru control uni t  cam swi tch #5C, i ts swi tches 
RELAY COIL 70 Orange protect  repl ay, and l ite c ircuits.  

75-2 Orange-Whi te Breaks s tart rel ay c ircui t, and completes c ircuit to 
A S. P. D. T. G-4 56-2 White-Brown replay reset relay when this relay drops out. 

50-2 WhHe 

B N . O. C-23 78-4 prange-Bl ack Lock- in switch for this relay. 
30 �el low 

C N. O. Ir-23 20-4 ,Uue Opens 17 vol t  c ircuit when this rel ay drops out. 
80- 1 Black 

D N. C. E-I0 57-6 tfui te-Orange Sa�e ty switch. 
85-7 Black-Whi te 

91-2 Gray-Red Opens 6 vol t circuit,  and l ites tilt l ite, when this relay 
E S. P. D. T. M-21 38 vellow-Black drops out. 

54-2 White-Green 

CONCLUDED ON NEXT PAGE 
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4 RELAY BAlK SWITCH CHART - CONCLUDED 

CAM SWITCH 

START RELAY 
COIL 

A N. C. 

B N. C. 

C N. O. 

D N. O. 

RED BUTTON 
RELAY COIL 

A S. P. D. T. 

B 

C 

A-8QO-21 DISC ASSOI 

N. O. 

N. C. 

SEE LABEL ON MOTOR FOR MOTOR PART NO. 

LOCATION 
ON 

DIAGRAM 

A-4 

6-27 

B-20 

F-6 

F-4 

A-I0 

C-6 

D-I0 

K-22 

WIRE No. WIRE COLORS FUNCTION OF SWITCHES 

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

14-8 Red-Green Opens game advantage c ircui ts during spin of control unit.  
81-6 Black-Red 

75-4 orange-Whi te Opens extra bal l step-up circuit during spin of control unit 
78 Orange-Bl ack 

13-3 Red-Yel low Completes c i rcui t  to t imer cams index, and mixer l atch 
90-9 Black-Whi te coils. 

48-2 Green-Black Lock- in switch for this relay. 
63-2 Brown-Yellow 

85-7 Black-Whi te Energizes when red button is pressed. 
70 Orange 

93-2 Gray-Yellow Directs c ircuit from mixer latch, and timer cams index coils 
98-2 Gray-Black during extra ball pl ay, to shutter motor when s tarting new 
14-3 Red-Green game after extra ball play. 

31-7 Yellow-Red Lock- in switch for this relay. 
27-8 Blue-Orange 

50-9 White Opens extra ball l ite circuit. 
21-4 Blue-Red 

BALL LIFT MOTOR PICTORIAL VIEW 

NUMBERS CORRESPOND TO SWITCH CHART BELOW 

CODE 

N. C .  _ _ _ _ _ _  NO RMALLY CLOSED 

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

M. B . B .  _ _ _ _ _  MAKE BEFORE B REAK 

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

LOCATION 
CAM SWITCH 

ON DIAGRAM 
WIRE No. WIRE COLORS FUNCTION OF SWITCH 

1 N . O. H- 12 30 Ye l l ow C ar r y-ov e r  sw i t c h  for bal l 

9 1- 1 G r e y-Red 1 i fte r mo t o r .  

2A N. O. E- 8 43-2 G reen-Ye l l ow Ene rg i zes t imer un i t  

27-2 B l ue-Or ange s tep-up c o i l .  

2B N . O .  F-9 53-6 Whi te-Yel low comcl etes c i r cu i t  t o  se l ec tor 
98-3 G r ay-B l ack I oc t r 1 p re l ay .  
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L4 

L3  L 3  L 3  

l4 L4 R 4  

L 3  R 3  L 3  R 3  L3  

L 4  

L 3  

BALLY 2 o r  18 SELECT EXTRA EXTRA SELECTOR CORNERS T ILT 
HOLE BEFORE BALL BALL LOCK 

S!DSALL 

TRIP BANK 
RESET COIL 
E-184-87 

CODE 

N.C. _____ NORMALLy CLOSED 
NO. _____ NORMALLy OPEN 
M.8.8. ____ MAKE BEFORE BREAK 
S.P. D.T. ___ SINGLE POLE DOUBLE THROW 

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

RELAY SWITCH 

BALLY HOLE 
TRIP COIL 

L1 N. O. 

12 N. O. 

L3 N. C. 

R1 N. C. 

SPOT ,'/2 or 
#18 TRIP COIL 

L1 S. P. D. T. 

12 N. C. 

R1 S. P. D. T. 

484 

LOCATION 
ON WIRE No. 

DIAGRAM 

A-33 J 
70 

J}-19 91-5 
10-10 

J-6 18-4 
30 

B-33 14 
J 

H-25 41 
15-7 

A-32 J 
70 

63-1  
J-32 52-8 

51-1 

B-32 23-5 
J 

14- 1 
K-5 93-9 

20-8 

WIRE COLORS FUNCTION OF SWITCHES 

Jumper Energi zed by control uni t  cam swi tch #8A, when spotting 
Orange wipers stop on correc t pos ition. 

Gray-Red Completes circuit to extra ball uni t  s tep-up coil. 
Red 

Red-Bl ack Lites "Bally-Hole " l i te on back glass. 
Yellow 

Red-Green Breaks circuit to coil. 
Jumper to 
coil 

Green-Red Game propor tioning� 
Red-Whi t e  

Jumper Energi zed at 5th step of "magic squares "  feature unit,  thru 
Orange mixer #2. 

Brown-yellow Breaks c ircuit to #2 l ite, and completes circuit to #18 
Whi te-Blue l i te in card on backglass. 
Whi te-Red 

Blue-Yellow Breaks circuit to coil. 
Jumper to 
coil 

Red-Green Breaks circui t to spot #2 feature l ite, and completes  
Gray-Yellow circuit to spot #18 feature l i te on back glass. 
Blue 

CONTINUED ON NEXT PAGE 



TRIP RELAY BANK CHART - CONTINUED 
LOCATION 

RELAY SWITCH ON WIRE No. 
DIAGRAM 

SELECT BEFORE A-34 J 
5th BALL TRIP 70 
COIL 
Ll S. P. D. T. J- l 3&-2 

10-2 
38-2 

L2 N. C.  G-24 15-7 
75-4 

L3 N. C. B-34 21 
J 

53-6 
L4 S. P. D. T. G-9 30 

20-2 
85-9 

Rl S . P. D. T. K-4 80-9 
91-9 

R2 N. O. G-8 81-2 
43-2 

EXTRA BALL 
TRIP 
Ll N. O. J-22 21-4 

30 
L2 S. P. D. T. E-21 85-4 

30 
61-2 

L3 S. P. D. T. F-22 52-6 
27-7 
18-2 -
10- 1 

R1 S. P. D. T. G -28 78-5 
65-5 

23 
R2 N. O. H-24 57-7 

EXTRA BALL A- I0 25-7 
Trip Coil 70 

14-3 
Ll S. P. D. T. D-6 43-9 

98-2 

L2 N. C. G-I0 31-8 
25-7 

13 N. C. H-27 45-2 
81-6 
31-5 

L4 S.P. D. T. J-16 13-4 
74 

75-5 
Rl S . P. D. T. H-26 15-7 

45-2 

R2 N. C. J-6 36-5 
83- 1 

R3 N. O. D-12 91-1 
38-3 

WIRE COLORS 

-!umper 
Orange 

Yellow-Brown 
Red 
Yellow-Black 

Red-White 
Orange-Whi te 

Blue-Red 
Jumper to coil 

Whi te-Yellow 
Yellow 
Blue 

!B� ack-White iJ:llack . �ray-Red 

!Bl ack-Red �reen-Yellow 

!Blue-Red tyellow 
IBlack-Whi te lYellow IBrown-Red 

\\'!lite-Blue 
Blue-Orange 
Red-Black 

�ed 
Or ange-BI ac k 
Brown-Whi te 

Blue-Yellow 
White-Or ange 

�lue-White prange 
�ed-Green �reen-Yellow �ray-Bl ack 
I!ellow-Red !Blue-\Vh i te 

�reen-Whi te 
Black-Red 
Yellow-Red !ted-Yellow 
Drange-Green 

Drange-White 
Red-White 
Green-White 
Yellow-Brown 
Black-yellow 

Gray-Red 
yellow-Black 

FUNCTION OF SWITCHES 

Energi zed by control uni t  cam sWitch #8A, 
wipers s top on correc t posi tion. 

when spotting 
• 

Directs circui t  to f'l ash " sel ec t now" l i te at either the 
4th or 5th step of' t imer unit.  

Proportioning c ircuit f'or s core and extra ball steps. 

Breaks circuit to coil.  

Directs c ircui t to energize selector lock trip at e i ther 
the 4 th or 5th step of' timer unit.  

Directs circuit to l ite e ither the select bef'ore 4th or 
select bef'ore 5th l i te on back glass.  

Keeps c ircuit to ball l i f'ter cam switch alive. 

NOTE: Both extra ball trip relays work of'f' 1 coil. 

Lites extra ball l i te on back glass. 

Breaks guaranteed score s tep circuit, 
to extra ball unit f'or 1st s tep. 

and comple tes circuit 

Shuts of'f' score s teps, and further completes circui t f'or 
extra ball  s teps. 

Extra ball proportioning . 

Proportioning switch. 

Energi zed by yellow button. 

Breaks c i rcui t  to shutter motor, and completes c ircuit to 
t imer cams index during extra ball pl ay. 

Breaks circuit to coil. 

Breaks circuit to game advantages, when playing extra balls.  

Directs c ircuit to f'lash score l ites or extra ball l i tes. 

Extra ball proportioning. 

Breaks f'lash c ircuit to game advantage l i tes, when playing 
extra balls.  

Comple tes c ircuit to ball l if'ter motor, when play�ng f'or 
extra balls.  

CONCLUDED ON NEXT PAGE 
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TRIP RELAY BAlK CHART - CONCLUDED 

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

DIAGRAM 

SELECTOR LOCK A-9 J iJumper Energized by 4th or 5th step of t imer unit, directed TRIP COIL 70 Iorange . by select before 5th ball trip rel ay switch. 
L1 N. O.  F-7 21-3 IBlue-Red Comple tes c ircuit to "double triple" unit step-up and rese t 63 Brown-Yellow coils, thru " red " or " yellow" l ines unit disc. 
L2 N. C. J-1 10-2 IRed Breaks circuit to " select now" l i te.  

80-9 IBlack 

L3 N. C. H-35 41-5 Green-Red Breaks circuit to "magic squares" buttons. 
61 IBrown-Red 

L4 N. C. B-9 75-3 Iorange-White Breaks circui t to coil. 
J iJumper to coil 

R1 N. O. E-4 50-2 iWhite Comple tes c ircuit for making " yellow"  button alive. 
18-6 IRed-Black 

R2 N. O. D-8 78-6 Orange-Black Completes c ircuit to t imer s tep-up coil.  
27-2 Blue-Orange 

R3 N. O. 1-15 56-7 Whi te-Brown In series w i th replay scor ing circuit. 
45-6 Green-White 

R4 N. O. B-10 25-8 Blue-White Completes  c ircui t to extra ball trip rel ays. 
31-8 Yellow-Red 

CORNERS TRIP A-33 J Jumper Energi zed by control uni t  ca� switch #8A, when spot ting 
COIL 70 Orange wipers stop on correc t posi tion. 

L1 N. O. J-6 85- 1 IBl ack-White Lites "corners" l ite on back gl ass. 
30 �ellow 

L2 N. O. G-16 13-1 �ed-Yellow par t  of c orners replay scoring circuit.  
71-3 prange-Red 

L3 N. C. B-33 61-4 IBrown-Red Breaks c ircuit to coil. 
J iJumper to coil 

R1 N. O. C- 18 23- 11 !Blue-Yellow Part of corners replay scoring c ircuit.  
38-5 tyellow-Black 

TILT TRIP A-11  14-5 Red-Green Energi zed by any tilt  switch, or the plumb bob, and also 
COIL 70 Orange at 39th step of i t imer uni t. 

21-3 Blue-Red Breaks circui t to game advantages,  repl ay scoring, ball 
L1 S. P. D. T. 1-6 30 Yellow counting, and completes c ircuit to shutter motor when game 

45-8 Green-Whi te is til ted. 

L2 N. C .  H-35 40-8 Green Breaks circuit to "magic squares "  buttons. 
41-5 Green-Red 

L3 N . C .  M-23 20-4 Blue Breaks 17 vol t circuit. 
10 Red 

38 !yellow-Black Breaks 6 volt circuit,  and l i tes t i l t  l i te. 
L4 S. P. D. T. M-22 81 Bl ack-Red 

91-2 Gray-Red 

R1 N. O. E-l l  57-6 White-Orange Safety circui t for red button rel ay. 
85-7 Black-White 

R2 N. C. G- 1 20-P Blue (Plastic)  Breaks c ircui t to control, magic squares,  and mixer uni t  
6Q-P Brown (Plastic)  motors. 
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SHUTTER MOTOR PICTORIAL VIEW 

6C 5C 4C 

NUMBERS CORRESPOND TO SWITCH CHART 

SEE LABEL ON  MOTOR FOR MOTOR PART NO. 

CODE 

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

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 .  1-13 93 Gray-Yellow Completes c ircuit to replay scoring circuit.  
21-3 Blue-Red 

1B N. O. G-6 30 Yellow Carry thru for shutter motor. 
14-3 Red-Green 

2A N. C. F-12 31-3 Yellow-Red Comple tes c ircuit to ball l i fter motor (closed normal ly) 
36-3 Yellow-Brown open during shutter cycle.  

3A N. O. C-39 30 Yellow Resets score, extra bal l ,  and "magic squares" feature unit.  
S5-5 Black-White 

3B N . O. H-2 20-P Blue (Pl astic ) Resets trip relay bank. 
70-P Brown (Plastic ) 

4A N. O. F-6 lS-3 Red-Bl ack (Closed when shutter is open) . Completes c ircui t to 
14-3 Red-Green shutter motor. 

4B N. C. 1-34 21-3 Blue-Red Safe ty switch for "magic squares " button circui ts. 
40-S Green 

4C N. O. H-6 45-S Green-Whi te Starts shutter motor if game is tilted when shutter is open. 
r lS-3 Red-Black 

5A N. C.  H-S 21-3 Blue-Red Safety switch for timer reset. 
65-2 Brown-White 

5B N. C . E-19 91-5 Gray-Red (Closed when shutter is closed) Part of "Bally-Hole" extra 
36-4 Yellow-Brown ball s tep-up circuit. 

43-9 Green-Yellow Breaks circuit to shutter motor and makes c ircuit to timer 
5C S. P. D. T. E-6 . 13-3 Red-Yellow cams index and mixer latch coils. 

93-2 Gray-Yellow 

6A N. O. H-S 30 Yellow Comple tes circui t to t imer reset coil.  
71-S Orange-Red 

6B N. O. C-39 30 Yellow Resets replay counter, also " red l ines"  unit and " yellow 
7S-3 Orange-Bl ack l ines "  unit.  

6C N. O. B-7 21-3 Blue-Red Reset " double triple" unit.  
91-4 Gray-Red 
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MOTOR ASSEMBLY ( Part No. E-119-100) 

MOrOR FR-1ME 
PT. N� c·34/ 

E£ARW(j 8RACK� T A55EM8J. 
PT. NF A- IU7-/ 

"'6-40IC I� (..0. RO. 
L OCIr SC,!;IEW' 

2- REa'D, 

See Note A 

·6·40 .. !� L6. FIi. J..15T�R 
1-(0. LOCK SCREW 2- REO.'O. 

See N ote A 

"'6 PLAIN WASHER 
2 - �Ea'D. 

6�AR BOx HOUSI/\/6 AssEMBl 
,or. N� A - t'599 

MOTOR ROTOR ASSEMBl PT. Ng A- lrcS-2 

-10-.32 N � /.6. !yj). flO. MACJ.(IN4 .sCREw 

I!iQn 
IN ORDER TO MAJII/7AIN PROPER 

CLEARANCES BE TWEEN 6£A,<?S I T  
IS MOST IMORTANT THA T WHEN 
REASSeMBLING GEAR rt;A/N: I.  SHIMS 8E REPLACED IN THEIR RESPEC TIVE tOCA TIONS. 

2. SAME NUM8EI? OF SHIM.:; BE 
REPL AceD IN EACH �ESP£C il V� LOCA TION. 

CHECK PART NUMBER OAI dE-4fi 
BEFORE ORDERING GEAR 

_ BUSHING 
Pr. N� S·231·�2.3 

A5SEM/3L Y 
pr. Nt; A - II$02-S" 

COVER GASKET 
Pr. N� P- 2990 

- �-

P- 2991 

ASSEMBL Y 

GE-"'4 R ..oII!I SSEMBI..Y * A-1602-7 ALrERNArE 
PT. N£ A - 1602-6 (USE ONl.Y WlrH C-S32-/) 

6EAR(PL �ST!C) 
Pr. Ne C-.33Z 

DISC (THRUST) 
pr. N£ P·..JOcO 

See Note C 

N OTE A ;  Washers P- 801-264 a n d  P- 8 0 1 - 265 are ports of Motor Rotor 

A s s e m b l y  A - 1 725-2 a n d  c a nnot b e  ordered separatel y. 

4SS 

N OT E  B :  Bearin g M - 652 is por t  of Geor Box Cover A 5sembl y A - 1 60 0 - 1  

a n d  cannot b e  order e d  separately. 

NOTE C; Bearing M - 650 Is part of Gear Box H ousin g A sse m b ly A- 1599 
and cannot be ordet'ed sep arately. 



M ISCELLANEO US PARTS 

Back Cabinet Assembly: Front Door Assembly: 

Part No. Part No. 

G-253 Back glass A-1729-4 Button-Metal 

M-281-14 Lock and keys (2) keyed alike 
C-2342-102 Coin for coin kicker assembly 

E-101-45 Coil for coin lock out 
E-122-19 Transformer AS-1316 Coin kicker assembly 

AS-277-26 Coin switch assembly 5 ¢  

Back Door Assembly: 
AS-277-27 Coin switch assembly 10¢ 

CA-567-25 Front door only 

M-281-12 Lock and keys (2) keyed alike AS-1521 Front door assembly 5 ¢  

E-300-73 Search relay bank assembly 
AS-1521-1 Front door assembly 10¢ 

A-254-33 Hinge and bracket 

M-281-6 Lock and keys 

E-108-32 Micro-switch-Coin switch 

Front Cabinet Assembly: 
assembly 5¢ and 10¢ play 

P-2768-5 Ring-Red-for A-1729-4 button 

M-168-15 Ball P-2768-6 Ring-Yellow-for A-1 729-4 button 

AS-187-13 Ball shooter assembly 
M-280-15 Slug rejector 5 *  

M-280-16 Slug rejector 10¢ 
A-1540 Ball shooter housing 

A-100-7 Ball shooter rod AS-1 30S-7 Front Moulding Assembly: 
SP-200-24 Ball shooter spring (long) 

A-1272-13 "A" Button 
SP-237 Ball shooter spring (short) A-1272-14 "B" Button 

R-1 08-3 Ball shooter tip A-1272-15 "C" Button 

A-429-14 Ball trough only A-1272-16 "D" Button 

P-1900-18 Cash box P-2210-8 5¢ coin entry plate 

E-130-10 Counter-48 Volt 
P-2210-9 10¢ coin entry plate 

CA-350-1 Leg 
CA-761-2 Front Moulding only 

M-163-4 Leg adjuster 

M-106 Leg bolt 
Panel Assembly-Top: 

M-310-2 Leg-Anti-split bolt AS-1315 Ball gate and switch assembly 

M-497 Wire (long) for A-429-14 ball C-326-9 Light shield post 

trough R-115-4 Rebound rubber 

M-497-1 Wire (short) for A-429-14 ball M-170 Rebound spring-:qouble post 

trough R-243 Rubber ring for Yellow post 

R-243-2 Rubber ring for Red post 
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