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TIMER UIIT STEP·UP AND RESET CIRCUIT 

$NUrTCI!' 
YlDTO'/! 

eRM SW ....... 

SHuTTCIE' nOTDl' CRn"r:1J 
�S-2 

C.U. eJln SW SJI. 

TILT 
FC. 

BilL( LlrrCIE' (lin S/II. 

TIMER UIIT viewed from COIL side 

ON OIAGo 

� 

28-R-15 

LOSES AT 
39th STEP 
AND TILTS 
GAME ON 
OIAGo F-IO 

TIMER UNIT viewed from BUTTON or WIPER side 39 step unit. Wipers shown in zero or reset position 

Completes circuit to ball IIf1 motoT at \s1 step 
of unit to 39th step when 8th boll trough 
switch opens. Thru wiper ® (Oiog. E-II) 

Co�letes circuit ta'Tur" Knob Now Ute" 
at 4th step of this unit. 
Thru wipers ®�Q)..;. ("- Di", og,,, . ..:.J-""I..;.l ___ 

'-t 
Comp+etes circUt to step this unit for 
1st ball c ount. Thru wiper@ (OJ H-7) 

Completes circuit to shuMer motor com switch 
·4A ond then to shutter motor at 2nd step 
of this unit. Thru wiper@<Oio . H-Bl 

Completes circuit to energize" 4th Boll Trip 
Relo)'�' Thru wipers ®�@ (Oiog.C-34 

Completes circuit to step this unit for 2nd 
3rd S 4th ball coun1. Thru ·wiper ® 
(Diog. H-7l 

Completes circuit to reset "Bo l l  Gate De­
lay Unit." Thru wipers © 8 @ 
(Diog. C-33l 

To wiper@ thru feed rinQ. for boll 

93-2 

lift motor c ircuit. (Oiag. E-II) 91-1 

424 

o 

o 
Wiper Assembly 
AS-I0460133 

� Direction of rototion 

25 

o 

Disc (wired) 
W-649 



REPLAY COUNTER viewed from COIL side REPLAY COUNT. ER viewed from WIPER side 

PRINTED CIRCUIT 

STEP.-UP COIL 
E-184-76 40·6 60 -�":. 

W-651 
:::::::::::==::;;� CONTACT PLATE 

5 IN.UNE 

41N LINE 

IN LINE 

GREEN 20-7 751""11"� BLUE 1-'; 

21-7 ��m IDl�-.... ' BLUE - �;:;' IB-7 RED-BLK. 
38-6 24 11: ..... , ��-�- BLK. 20 Ili�� 
BLUE-OR 
14·7 16; RED-GRN. �3���-WH I:r-� RED-YEL. I'�=::� 
10-5 4 RED 
15-5 40 
RED-WH 

t UREPLAY VALUES �WIRE COLORS 

CAM SWITCH ES THAT PUL SE REPLAY COUNTER STEP-UP COIL 

LARGE NUMBERS ARE REPLAY SCORES SHOWN ON BACK GLASS. 

NUMBERS IN SHADED CIRCLES INDICATE WHICH PORTION OF 

REPLAY CIRCUIT STRIP IS EFFECTIVE FOR A PARTICULAR REPL AY SCORE. 

EXAMPLE. ON A 3-IN-LiNE SCORE OF � REPLAYS 

THE CIRCUIT IS EFFECTIVE THRU THE� REPLAY CIRCUIT STRIP 

NOTE: 96 AND 192 VALUE REPLAY SCORES ARE 
EFFECTIV E THRU THE OPEN AT 96 SWITCH. 

425 



� N <n SCORE UN IT STEP-UP AND RESET CIRCUIT 
21-.3 

r. 

Al.T. C.U 
CAM ·90 

'0-$ 

o 

IIJ-Z-e.� TRIP 
�4. "/ 

TO 

85-4-

IUr.C.(/ CAn ;j "!JA 

C U 

�;�� EXTRA 

.5'" 

., 
� 

'" 
<, 

l:'�! ... 
5CORl!. ExTR'A �TEP Rl!.. 

75-5 

u���1 ��i 

6ELECTION 
FeAT 
(/NIT 
D/�C 

L-__ �� __ �� __ � __ �� __________ _______ .£.B 

l� 

I� � 

'" 

�I 

OP£N AT TOP 
�cO�E UNIT 

5COR£ UNIT 
STEI'I./I' COIL 

'0 

1'0 
45-2 

1'0 30 

'<) �I 

.5HU1'TU! 
MOTO� 
CAM 
".3A 

5COR£ UNIT 

li!t!.S£T COIL 

SCORE UNIT viewed from COIL side 

Switch I 
(Diog. 8-22) 
Breaks circuit 
to step-up 
coil, at lost 
step of thi s 
unit. 

Switch 2 
(Diog.8-23) 
Completes 
circuit to 
energize 
"Score Extra 
Step Relay." 

Complete unit 
AS-1022-21 

o 

On Diog. 
A-22 

25-GG-7 

On Diog. 
A-36 

28-R-15 

Resistance 
'---+-Spool size 

'-----+--'Wire gauge 

~ 
Resistance 

L-.--Spool size 
L-.----Wire gauge 



� 
� 

SCORE UNIT viewed from BUTTON or WIPER side 

Game proportioning t hru 
mixer*2 thru wiper®. 
(Diog. H-26) 

Replay values to replay 
counter disc thru wipers ®.® 

s. ®. 

(D iog. E -14) 

To wiper ® thru feed ring. 

.:...(D
_

io
-,

ge...
' _B_-_15.:...) _____ --j( 4 O. 8 

o 

o 
Wiper Assembly 
AS-I046-132 

@ 

9 step unit. Wipers shown in zero or reset position 

Score steps thru wiper ®. 
..c: ..c: i1i 05 .2 .2 

�Direction of rotation 

8 
3 In-Line 

(Diog E-23) 
..c: r:: 
.2 

Q Score I..:.:..J Stepi 

..c: <D .2 
..c: U'i .2 

30 

..c: � .2 

o 

o Disc (wired) 
25 W·648 

© ®® ®®® I To wipers 

Lites score lites thru wiper © . 
(Diog. J-14) 

2 nd to 3rd step thru wiper ®. 
52·6)-, (Diog. E -23) 

"0" to 1st S. 1st to 2nd step 
thru wiper ®. (Diog. E -23) 

lites sc?re lites thru wiper © . 
(Diog. J.!.14) 

90<8J-12A 

91-61fi1A 

81-7 J"13A 

From multiplier com switches 
for stepping replay counter 
step-up coil. Thru wiper ®. 

(Diog.8-15) 



e SUPER CARD UNIT STEP-UP AND RESET CIRCUIT 

7'5-

tE. 8. 
TO ..... ,- TRIP 

'-5-4 IRE.·2 1 _�v� _ _  ,v_ 

IJ ) ) } ? ; ) ; ; ; ) ; ) ) 7} J 7 ) ) 7. 

·tE, B '" >9�;:II:Z I� 
� } �A':.1 T .. �" 

.5TART 
RtE. 

C./). \ .., CAM 
-SA 

� 
� 

AL..T. C,V. 
CAM �,& 

r 
TO '8-' 

TO 30 

':' 
.. " 

�HVTT£A' 
MOTOi(' 

CAM 
"'68 

$VPER C""O 
VNIT 

'USEr COIL 

... , 

" 

� 

10-1 

MIXER � 
�POTTI"'& 
1(" PVi.S£ 

CAM 

$/)PEIt' C"" O 
VNIT 
$'/"EP vI' COIl.. 

o I ;'��UPi.CuAfO 

SUPER CARD UIIT viewed from COIL side 

Switch 1-
D iag.E-26 
Opens run 
to top 

c ircuit at 
lOth step 
of this 
unit. 

Switch 2-
Diao. F-14 
Ch an ges 
3-in-line 
score, to 
4-ln-line 
for super-

card*2 

Complete unit 
AS-1214-5 

o 
Ratchet 

-�O�8!1b�3 

On Diag. 
A-26 

25-GG-7 

Step up arm 
A-1765 

...... """'" .... 

Resistance \ \ 
S�ol size \ 
WIre gauge----" 



.. 
� 

SUPER CARD viewed from BUTTON or WIPER side 

Completes circuit to super card 
lites thru wipers ® Diag. J-7 

For sinqle steps to this unit thr u  
wiper @ Diog. C- 26 

o 

o 
Wiper Assembly 
AS-I046-134 

10 step unit. Wipers shown in zero or reset position 

Super cord runs 
Diog. C-27 

� 
"E 
8@) @ @ 
!I!! c t! :J Q) :J Q) UlQ. ... Q. 

From mixer4t3. Scores ond o·i �·i 
extra ball proportioning thru -:; 2 u; 2 
wipers ® Diog. H-20 &. o;f: or';: i 

o 

30 
Ground to frame 

25 

.. 

Chonges 3-in-line scores 
to 4-in-line for super cord .1 
thru wipers ® Diog. G-14 

Innl 

o 

o 
Disc (w'ired) 

W,650 



� w e EXTRA BALL STEP-UP AND RESET CIRCUIT 

A.T C. IJ. cA'" -'0 

'-4 

.., .' 

.5EI..£CTl{)ll F�ATU'E UN/rOISe. 
81-3 

6.8 rp,p OPEN AT �L. ", Z rL�O 1-10).11101& UNIT 

��;;��� ______________ �o�-�===:==:;�� 
.j.. 

18- 1 .\ __ TO 6Z-t.. 
£.6. T#IP 
�IJ. ·I 

'" 30 

E. lJ l TIl'; � TO ....... , ! "5-4 

���A 

'I) 

To 30 

.$HtJrT�' "'I)TO� CA'" "3A 

ExrtU" lJ14" UNIT 
PE$ET CO'L 

EXTRA BALL UIIT viewed from COIL side 

Complete unit 
AS-1I48-13 

o 
OriDiag. 

Ratchet and shaft 

A-37 

28-R-15 

Step-up arm 
A-1765 

C-I050-10 

On Diag . 

A-19 
25-GG-7 

J 

Resistance 
Spool size 

'---_Wire gauge 

r t j' Resista�ce 
Spool size 

. Wire gauge 



� 
� 

EXTRA BALL UNIT viewed from BUTTON or WIPER side 

Extra ball runs. Thru wipers ® eo ® Diag. C-18 

Single steps thru t-'-r---� 
wipers®, ® &@ 

Extra ball count 
circuit to ball trough 

switches *3,#2 &-1 
Thru wiper @ Diog.!-II 

WIPE R ASSEMBLY 
AS-I046-118 

10 step unit. Wipers shown in zero or reset position 

25 

-
Direction of rotation 

Diag. J-19 Feeds wipers @ 6@ 
for lite circuits 
Diog. J-19 

DISC (WI RED) 
W-658 



� 
� SELECTION FEATURE UNIT STEP-UP AND RESET CIRCUIT 

75-5 

� 
;0 ?f 

.5E(.4CTION F.ATl.J�E rX;"sY/;'f0o/ //{A UNIT Ol5C 

25-6 
MIXEI?; 
$POTTlN6 
I� p(lL5e 

CAl'! TO �O 
81-5 

vb 7 7 7 7 7 7I�£L£CiltJH 
�EA;VR£ 
UNIT D/�C 

'�-I 

20-� '" 
� 

.,5HUTT6.1(' 
MOTO� 

CAM 
".!14 

SELECTION 

rEI4TU�E UNIT 
:s rEP UP COIL '" 

'" 
� 

,sELECT/OM 

rEA TI.IIU I.INIT 

RE5ET COIL 

SELECTION FEATURE UNIT viewed from COIL side 

ON OIAG. 
kll 

28-R-115 
ESISTANCE SPOOL SIZE L-----tI:wWIRE GAUGE 

� � 



0I:loo W W 

SELECTION FEATURE UNIT viewed from BUTTON or WIPER side 

Selection feature lites 
thru wiper @ 
(Oiag. J-II) 

Single steps thru wiper ® (Oiog.E-261 

Feed for wiper ®. 
Energizes the "1-2_3" 
or '4-5-6-7' trip 
relays thru wiper ® 
(Olog. C·-25) 

- '. 

98,6 

(Oi�. E- 25) 

a. c. � ., �@ (;j '" 
E '!: ::> � � ., � c. 

0 '-- � 
.s:; - 0 0 !,()�-o 0 
_ 0 -"' 

c 

o 

o 
Wiper Assembly 
AS-I046-130 

c. ., t; 
'E r'l 
2 

"' 
.s:; _ c. 1.D Q) 
E u; 
O.s:; .t:� 

c. ., 
u; 
.c il5 
2 

Direction of rototion 
� 

30 
Ground to frame 

FEED 

o 

o 

25 

12 step unit. Wipers shown in zero or reset position 

'5�_ � o .. ., '�;�'i � :(!)::_ ::J@(!) ��'2l:<tl cit Q.Q]::l - .2 E, >'�o (3.EE 0\:/-
Extra ball and score 

o 

o 
Disc (wired) 

W-646 . 



� 
t! HOMING UNIT STEP-UP AND RESET CIRCUIT 

30 

r- - -- (- -(- -(- -(--(--(- - - , 

I BALL .. " I 
IPOC .... ET I, Z, �_ 14_ � '" ",

( 
I 

..:5'wl,S. L __ _ 

.so VOLT$ 

�I � 

,.54 
4-.5-(0-7 

TPIP HOMIN6 JiU. UNIT 
$.U. Aii'M 

",w. 

I_Z_� �' ,PI" PE. 
"-4 

WILD FEAT. HIT PE 

'" , � 

21-7 

$HUTT£P 
MOTOP 
CAM-4 OPEN WHeN 

$HIJTT£P OPEN 

HOMIN6 1 $:�Tr£. 
'" -3 

M/x!1i' ; "'POTTII{(; 
1(0 ,.U/..5£ 

CAM 
" 

:\: 
I.. 
�::! �e 
�� 
�� �" 
'til) 70 

� 

"'NUT reI!' 
MOTOP 

CAM 
"�� 

.... 
� 

I.. 
�� �� 
\1)1.. 
�� �� :t 

HOMING UNIT viewed from COIL side 

Energizes homing 
unit run relay. 

Diag. C-35 

Step-up arm 
A-1765-1 

o 
On Diag. 

A-38 

Ratchet 
C-1050-10 

Plunger 
S-496-101 

Resistance ohms. 

L--4-- Spool size 
L--�I--Wire gauge 

On Diag. 
A-35 

25-GG-7 

Resistanc e ohms 

L-__ Spool size 

L-___ Wire gauge 

Score a extra ball 
proportioning. 

Diag. H-2 1 



".. W V1 

HOMING UNIT viewed from BUTTON or WIPER side 

Circuit to wild feature hit relay.(Diag. E -30)(56_5 

Wild hole lites. (Dio g. L-4) 

"4-5-6-7" homing run circuit(Diog. E -35) 

Card lites. (Diog. L -28) 

o 
o 

15 

o 
Wiper Assembly 
AS-I046-136 

10 step unit. Wipers shown in zero or reset position 

Wiper coble "1-2-3" homing run circuit. (Diog. E-34) 

1/\ 1\ 1\ 1\1 

Direct ion of rotation 

� 
o 

o 

40 

DisC<wiredl 
W-660 

20 

-::-
Ground to frome 

Cord lites. (Diog. L-28) 



oIiIo w en SEARCH RELAYS 

(D ® @ � � Relay I Call I Armature 
111 IC-23421 2-44-29 -59 

n� 
• 

,..--., r--

1;:1t;; 
W B -T It 

D� 

� 

Il� $ 
"2 IC-234212-44-12 

-59 
#- 3 IC-234212-44-12 -59 
It 4 IC-234212-44-29 -59 ' .. JL e 

Th Corners Scores ru---, 
Switch No .. Wire No's fAColor 

3A ---<-21-8 Blue-Red 50-3 White 

2B ---<-�0-3 White 51-3 White-Red 

4S -< 51-3 Whltt. -Red 53-3 Whitf.-VeIlOW I C.-< 53-3 White-Vellow 
71-3 Orange-Red 

l (J 
31n line scores 

Th.u---, 

Switch No', Wire No's &. Color 

3A-Z 21-8 Blue-Red 50-3 White 

2A-Z 50-3 White 52 -3 White-Blue 

I B --<' 52-3 Whlte-Blut. 54-3 white-Green 

3A -< 21-8 Blue-Red 50-3 White 2A --<. 50-3 Whit8 52 -3 White -Blu .. 4A ----<-52-3 White-Blue 
54-3 Whit .. -Gr«n 

3A -< 21-8 Blue-Red 
50-3 White 

4C -< t�()-� white 
56-3 White - Brow" 

5A -<.. 56-3 Whlte-Srown 
54-3 Whit .. -Gr.n 

j e 
4 In line scores Th.u ---, 

Switch No's 

3A ----< 
2S-< 
4B----<' 
IC-< 
3 A -< 
26 ---< 
49--< 
58-< 

twlre No's Eo Color 

21-8 Blue-Red 50-3 Whit. 

50-3 White 51-3 Whire -Red 
51-3 Whitf.-Red 53-3 White-Yellow 
53-3 Whltf.-Yello .. 7 1-3 Orange-Rad 
21-8 Blue- Red 50-3 White 
50-3 White 
51-3 White- Red 
51-3 Whlte- Red 
53-3 Whlte'Yellow 

I�?-� White -Yellow 
71-3 Orange - Red 

J e /I 5 IC-234212-44-29 -59 

5 in line scores Th.v -::::-=l 
Switch No's Wire No', iii Color 

3A-< �:-8 Blue-Red 0-3 White 

28-< 50-3 White 
51-3 White-Red 

4B-Z 51-3 white - Red 53-3 White-Vellow 
5C-< 53-3 White-Yellow 57-3 White-ar.ngt 

IA-< 57-3 Whlte-o�. 
61-3 S.own-Re 

I 
HORIZONTAL 

ITER CEN 
CA 

L I ,RD 
VERTICAL L ,.--

DIAGONAL '---

I r-
HORIZONTAL 

ER 
� 

SUP 
CA r--. �D VERTICAL 

'* 

I 
I 

SUP 
CA 

*2 

I 

ER 
m 

� .----
DIAGONAL � 

r-:-
HORIZONTAL 

� 
VERT ICAL 

� 
DI� � 

SEARCH POSITIONS 
WIPER WIPER @ WIPER ® WIPER ® WIPER @ WIPER © 
® ROW 7 ROW 8 ROW 9 ROW 6 ROW 5 

SEARCH SEARCH SEARCH SEARCH SEARCH 
POSITION RELAY "I RELAY "2 RELAY "'3 RELAY "'4 RELAY "'5 

I 9 13 15 24 3 
2 10 19 1 4  20 I 

3 2 18 16 12 25 

4 8 22 4 21 17 

5 " 7 5 23 6 

6 9 10 2 8 " 
7 13 19 18 22 7 

8 15 14 16 4 5 

9 24 20 12 21 23 

10 3 I 25 17 6 

II 9 19 16 21 6 

12 3 20 16 22 I I  

13 
14 9 3 6 I I  

15 
16 
17 
18 J 19 
20 
21 15 10 19 
22 14 20 12 

23 25 22 17 

24 15 14 25 , 25 10 20 22 

26 19 12 17 

27 15 20 17 

28 19 20 25 

29 
30 
31 24 3 14 

32 I 25 8 

33 II 5 23 

34 24 I " 
35 3 25 5 

36 14 8 23 

37 24 25 23 

38 14 25 II 

39 
40 
41 
42 
43 
44 
45 
46 
47 I 
48 
49 
50 



� 
� 

SEARCH DISC viewed from BUTTON or WIPER side 

To wipers ® thru feed 
wiper. Diag. C -15 

Campletes circuit to 
reploy counter steD-UD __ -.J 
coil. DloG. C - 15 

COI1'llletes circuit to 
earners replay counter 
step-up coli. Dloq. C-16 L....I'i�-hl 
Completel 3-ln-llne 
circuit far IcorlnG In 
center card 
C<lmpletes 3-in-llne 
circuit for scoring In 
super card .. 2 
Completes 3-ln-line 
circuit for IcarlnG In 
super card +1 

Common to above three 
circuit. 

DioG. G-13 

17 16 15 14 13 12 I I 10 9 8 7 6 5 4 3 2 I - Card lite numbers 

10 

8 ® f:\® tW @ � t2Q\ \':.J fn\ 
o 

5
0 0 � @ 0 

o 0 0�0 0 
CD ® 0 @80 

@� fg\ 0 ®7 QQ8 � \Vo 0 �'CJ " 
@'" @" GI) n9C\88Q� 

ve 00088 
@@00®88 125'00080 o� 08 0000 �OO 

45 
�O 0 

00 
0° 00 00 

'·�ooo 00 0° 040 0° 000 00 ° 00000 
00 . , 00@00 80 
880@@@@ 

"'C\ 80@@fi9\f23\ 
08 �'C!J 

8. 54·3 0 ®f3\{,\ Q \V \V 0 \J 35 
000 00 ", 

I 
15 

° 00 0 
_ ���Il1nJJ.U.l(I"8�nm� o 

' 40· ,8 <0-8 gIlIDU1JJ",.� o 00 � 

Slip rlllQ 
and wll* 
AlHmbly 

AS-1034-36 

oo oo� 00 0 0° o ° 30 

rs 



G CONTROL UNIT SPOTTING DISC viewed from BUTTON or WIPER side 

91-3 

90-3 

63-4 

93-3 

13-1 

36-10 

38-2 

14-2 

41 

31 

15-2 

48-6 

30-1 

27-3 

25-2 

23-1 

21-2 

20-1 

13-5 

74 

10 

Slip rlno 
and wiper 
AlMmbly AS-1034-35b 

o 

Wipers On diog 
A G-19 
B 
c I 52-6 

� (";\
45 40-7 �� 0 

8 
o �0 08 

0)8 00 

0
88 0 

-y 
880 

eO 0840 
.. 00800 

0808800 

�-000 
8800 
8000 000 8 315 liTT lTTTlnn-.. , 

00 O�·0-[U�Im:: 
���VJ/Ml!)�91_' 0 0 0

0 e (0 0 '--/0 
lIO��EfIl.93�.

' CQ 8 0 80-7 0 0 f.'\ � B1I1Jfr""I/////fl 9111fTT;>-' 
�O 

93-3 f.:\ e e Vo '0 ��::"E 
60 91 8 ,?-, 0 0 · 8 0 :;; 8 8 0 8 30 

0 00 8 
8 (0 8 0 

215 

�-24 

F-22 

K·16 � 
� 

IE 

0 

C ----
-----
23-6 � 

--.... 
43-5 � 
--.... 
81-4 

--------., 
71-4 

-----
---.., 

B 
-----
---.., 
80-4 

--------.., 
65-6 

--------., 
A -----

---., 
45-4 

--
41-1 

--
18-1 

--
48 

-
43 --

38-7 

-----.., 

F2 
23-5 --
---., 

15 



· COITROL UIIT PICTORIAL VIEW NUMBERS CORRESPOND TO SWITCH CHART 

NOTE: SW. NO. 13 IS MOUNTED 
C ODE: ON SIDE Off CAM. 

N.C .. __ .. __ .. NORIIALLY CLOSED 
N.O ..... _ .. .. NORIIALLY OPEN 

i_ 

SEARCH DISC 
II.B. B ... ____ .MAKE BEFORE BREAK 
S.P.D.T ... __ ._SINGLE POLE DOUBLE T H R OW (WIRED) 

W-645 
- ;-- ;-- - � 

MOTOR 2C 5C 8C 9C 
E-119-100 I- - - r-- - ;-- 1- - r- --....., 2B 58 48 �8 68 �8 88 98 01 B. 41 

SEE PAGE 422 -] - r-- r-- -- r-- f-- � � f-- �Phl - -

r-R 2A 5A 4A SA SA 7A 8A 9A �A BA il4A 

I � 
� 

r- - r--�8 68 �. � Fe - F r--
:sA 6A �A 

NOTE: ----' 
TIMER SEE ADJUSTMEN T REPLAY SEARCH 
CAMS INSTRUCTION 8ELOW. CAMS INDEX ....... 

INDEX INDEX 
(-184-41 E-I84'74 �-f840I�Z 

NOTE: IT IS IMPORTANT TO ADJUST REPLAY CAMS INDEX SWITCH NOS. 16A & 168 SO THAT THEY MAKE ONLY 

WHEN THE REPLAY CAMS INDEX COIL IS ENERGIZED. WHEN THE REPLAY CAMS INDEX IS DE-ENERGIZED, THESE 
SWITCHES SHOULD 0 PEN AND REMAIN OPEN WHILE SWITCH IS RIDING ON OUTER EDGE OF CAM. 

CORRECT ADJUSTMENT: CONTROL UNIT CAM SWITCHES 13, 13A & 138 

NOTICE: IMPORTANT PART OF ILLUSTRATION IS TO SHOW THAT SWITCH 13 CLOSES FIRST AND 

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

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

REI'\.AY CAllIS S_ IN T�IR 
NOIIMAL I_XED _ITION. 
SWITCHES 1lA,1SH.. B AIlE 
OI'I:N AT .THlS TIllIE . 
NOTE' 
AIIROWS POINT TO LOKS 
THAT WILL ACTUATE SWITCHES. 

!!U 
Rt:I'\.AY CAllIS SHOWN START .... 
TO ROTATE. THEY AIlE NOW OUT 
M THEIR INMX �SlTION. 
SWITCHES ISA,. IS8 AlIt: STILL 
OP£N. SWITCH 13 1S!!2!�. 

!!!:..! 
SWITCHES IlA,. 118 AIlE NOW 
CLOS£D. 
SWlTQI IS IS I!1IJ. QQKI!. 

= 
SWITCHES 13A,. 138 ARE NOW 
OPEN AGAIN 
SWITCH 13 IS STILL CLOSfD. 

� 
ALL SWITCHES ARE NOW OPEN 
IIGAIN. SAllE AS IN FIG. I. 
THIS SEQUENCE IS REPEATED 
THRUOUT REPLAY SCORING 
C YCLE. 
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COltROL DIIT SWITCH CHART FOR POSITION OF SWITCHES SEE PICTORIAL VIEW 

LOCATION 
CAM SWITCH ON 

DIAGRAM WIRENo. WIRE COLORS FUNCTION OF SWITCHES 

lA N.O. F-8 65-2 Brown-White Energizes timer step-up coil, when 'drag arm. switch, 
3&-9 Yellow-Brown selector lock relay switch and cam switch #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-36 93-4 Gray-Yellow Energizes coin kicker magnet. 
30 Yellow 

2C N. C. E-9 31-7 Yellow-Red Drops out red button relay. 
57-6 White-Orange 

3A N.C. 1-4 83-3 BI ack,...Yel low Drops out start relay and sets as safety switch during 
48-2 Green-Black spin. 

3B S.P.D.T. B-14 93-7 Gray-Yellow Directs circuit to replay meter or total plays meter. 
98-4 Gray-Black 
91-7 Gray-Red 

4A N.O. C-39 98-1 Gray-Black Energizes score extra step index and control unit spotting 
30 Yellow index coils. 

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

5A N.O. 6-8 65-2 Brown-White Energizes timer reset coil. 
71-8 Orange-Red 

liJ N.O. B-19 38-4 Yellow-Black Energizes extra ball unit step-up coil. Steps unit from 
21-1 Blue-Red minus one position to zero position. 

5C N.O. B-21 78-4 Orange-Black Energizes anti-cheat relay. 
85-4 Black-White 

6A N. C. 1>-21 43-8 Green-Yellow Score extra step safety switch. 
25-3 Blue-White 

6B N. C. 1r-25 10-1 Red Opens game advantage circuits during timing cycle. 
45-2 Green-White 

7A N.O. B-22 18 Red-Black Score unit steps. 
52-2 White-Blue 

7B N.O. D-37 93-4 Gray-Yellow (Safety switch) energizes coin kicker magnet. 
30 Yellow 

8A N. O. E-27 14-8 Red-Green Single "selection feature" and "super card" steps. 
56-6 White-Brown 

8B N.O. D-27 61-4 Brown-Red Energizes "300 corners" relay, when circuit is complete 
63-3 Brown-Yellow thru all other factors. 

8C N.O. B-19 25-4 Blue-White Extra ball unit steps. 
38-4 Yellow-Black 

9A Alt. E-21 85-4 Black-White Opens score extra step circuit every other time. 
43-8 Green-Yellow 

9B Alt. 1>-27 98-6 Gray-Black Single step circuit, for "super-card" or selection feature 
56-6 White-Brown unit. 
71 Orange-Red 

9C Alt. B-25 57-2 Whi te-Orange 

93-1 Gray-Yellow Completes circuit to the "1-2-3" or "4-5-6-7" trip relays. 
60-3 Brown 

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 

lOA N. O. B-15 54-8 White-Green Pulses replay counter, when score unit is at 6th and 9th 
93-5 Gray-Yellow steps. 

lOB N. O. B-16 38-8 Yellow-Black Pulses "corners " replay counter. 
53-6 White-Yellow 

UA N. O. B- 15 54-8 White-Green Pulses replay counter, when score unit is at 5th and 7th 
91-6 Gray-Red steps. 

12A N. O. B-15 54-8 Whi te-Green Pulses replay counter, when score unit is at 3rd, 4th and 
90-8 Gray 8th steps. 

13A N. O. B-14 54-8 White-Green Pulses replay counter, when score unit is at 1st and 2nd 
81-7 Black-Red steps. 

13B N. O. C-13 48-4 GFeen-Black Pulses replay register s tep-up coil, and reflex replay 
80 Black magnet. 

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

14A N. C. 1-14 56-7 White-Brown Prevent the start of another replay scoring, when unit cams 
93 Gray-Yellow are indexed. 

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

TIMER CAMS A-6 83-6 Black-Yellow Energized by switch on start relay. Also thru shutter 
INDEX COIL 70 Orange motor cam switch #5C. 

15A N. O. G-l 20-P Blue (Plastic) Operates control unit and mixer and spotting motors. 
6O-P Brown (Plastic) 

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

15C N. C. 1)-9 13 Red-Yellow Lock in safety switch for red button relay. 
30 Yellow 

REPLAY CAMS A-12 40-4 Green Energizes when winning score is made and releases replay 
INDEX COIL 8 1-9 Orange cams. 

16A N. O. E-13 27 Blue-Orange In series with replay lock in c ircuit. NOTE: see control 
80 Black unit pictorial view for correct adj. 

16B N. O .  1-14 56-7 White-Brown In series with replay winner circuit. NOTE: See control 
93 Gray-Yellow unit pictorial view for correct adj. 

16C N. C. C-12 15-2 Red-White Opens direct 50 volt circuit to search index co11, co11 
80 Black then held in thru resistor. 

SEARCH INDEX A-12 15-2 Red-White Energizes when 3-in-line or more is scored. 
COIL 70 Orange 

17A N. O. C-12 40-4 Green Energizes replay cams index if a score is made. 
80 Black 

17B N. C. 1-4 83-3 Black-Yellow Opens start circuit and also acts as sat'ety switch. 
30 Yellow 

17C N. C.  C-12 80 Black Shunts out 20' ohm resistor in series with this co11. 
15-1 Red-White 

441 



MIXER AND SPOTTING UNIT ASSEMBLY PICTORIAL VIEW 
Numbers correspond to switch chart below 

2E 

20 § SA � 2 C  I C  

28 18 
I I 
I I 

I 
I 
I 1�--8 I 
I I I 

0 

CODE 

N.C. _______ NORMALLY CLOSED 

N.O. ______ NORMALLY OPEN 

M.B.B. ______ MAKE BEFORE BREAK 

S.P.D.L ____ SINGLE POLE DOUBLE THROW 

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

LOCATION 
CAM SWITCH ON 

DIAGRAM 
WIRENo. WIRE COLOIS FUNCTION OF SWITCHES 

lA N. O. 8-26 80-6 Black Pulses super card step-up coil for mult iple steps. 
50-4 White 

1B N. O. D-3 75-2 Orange-Whi te Pulses replay register reset coil. 
53-7 White-Yellow 

lC N. C. K-24 31-8 Yellow-Red used for blinking "wild" lite in cards. 
10-2 Red 

2A N. O. 8-18 78 Orange-Black Pulses extra ball step-up coil for multiple steps. 
38-4 Yellow-Black 

2B N. O. E-17 40-9 Green Pulses corners unit back to zero at next game if corners 
85-2 Black-White was hit. 

2C N. O. Irl 41-5 Green-Red Flashes "select now" lite. 
71-5 Orange-Red 

2D N. O. 8-35 23-7 Blue-Yellow Pulses homing unit step-up coil. 
" . " 63 Brown-Yellow 

2E N. O. ;'C-25 25-6 Blue-White Pulses "selection feature" step-up co11 for mul t.iple 
8 1-5 Black-Red steps. 

CONCLUDED ON NEXT PAGE 

442 



'MIXER AID SPOTTlla lilT SWITCH CHART - CONCLUDED 

LOCATION 
CAM SWITCH ON WIRENo, WIRE COLO IS FUNCTION OF SWITCHES 

DIAGRAM 

SCORE EXTRA A-24 43-6 Green-Yellow Energized by score unit step-up arm switch. 
STEP RELAY 70 Orange 
COIL 

3A N. O. F-24 43-6 Green-Yellow Completes lock-in circuit to score extra step relay. 
81- 1  Black-Red 

3B N. O. B-21 40-5 Green Completes c ircuit to score unit step-up coil for' 
52-2 White-Blue mul tiple steps. 

4A N. O. C-21 25-3 Blue-White Pulses score unit step-up coil for mult iple steps. 
40-5 Green 

SCORE EXTRA A-39 98- 1  Gray-Black Energized during timing cam cycle by control unit cam 
STEP INDEX 70 Orange switch #4B. 
COIL 

5A N. O. 6-24 75- 5 orange-White Completes lock-in c ircuit for score extra step relay. 
8 1- 1  Black-Red 

SPOTTING 'GAM A-39 98- 1 Gray-Black Energized during timing c am  cycle by control unit cam 
INDEX COIL 70 Orange switch #4B. 

6A N. O. J-6 83-1 Black-Yellow Completes flash circuit for wild section, super card, 
30 Yellow selection feature, corners, and scores l ites. 

6B N. O. J-16 13-4 Red-Yellow (Same as above) Also flashes extra vall l ites when 
30 Yellow playing for extra balls. 

7A N. O. E-33 15-9 Red-Whit.e One second pulse switch for ball gate delay unit 
45-9 Green-White step-up coil. 

BALL LIFT MOTOR PICTORIAL VIEW NUMBERS CORRESPOND TO SWITCH CHART BELOW 

A-800-21 
DISC ASSEM 

SEE LABEL ON MOTOR 
FOR MOTOR PART NO. 

CAM SWITCH 

1 N. O. 

2 N. O. 

LOCATION WIRE No. ON DIAGRAM 

H- 12 :JO 
91-1 

E-7 43-2 

27-2 

CODE 

N.C. ______ NORMAL L Y  CLOSED 

N.O. ______ NORMALLY OPEN 

M.B.B. _____ MAKE BEFORE BREAK 

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

WIRE COLORS FUNCTION OF SWITCH 

Yellow Carry-over switch for ball 

Grey-Red lifter motor. 

Green-Yellow Energizes timer W11t 

Blue-Orange s tep-up coil. 
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4 RELAY BAil PICTORIAL VIEW NUMBERS CORRESPOND TO SWITCH CHART 

Replay reset relay Anti-cheat relay Start relay Red button relay Coil part numbers 
� � 

1° r---- IJ 
90""- 0 105""- 0 
50 V 50 V 
37 V 37 V 

, 0  _ c:::: 0 c:::: 0 Z-148-3 Z-148-3 

t� � 0 '--

fEl A1BIcioi A l B I clo 

� 
r---

50""- 0 
50 V 
37V 

c:::: 0 Z-148-1 

® -

AIBlclol 

� 
50 oJ\-
50V 
37 V 

c:::: 
Z-148-2 

� A lBJ 

)-

� � 

50.../'\..50V - 0-2794-9 
90� 50 V - 0-2794-1 

105.../'\.. 50 V - 0-2794-23 

Code 
N.C. ___ ______ Normally Closed 
N.O. _______ _ _  Normally Open M.B.B. _______ Make Before Break 
S.P. DT. __ Single Pole Double Throw 

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

LOCATIOII 
RELAY SWITCH Oil WIRE 10. WIRE COLORS FUIICnOIL OF SWITCHES 

DIAGRAM 

REPLAY RESET A-4 75-2 Orange-White Energizes when replays are cancelled by push button, 
RELAY COIL 70 orange or if anti-cheat relay drops out. 

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 played, or thru 
53-7 White-Yellow 16 pulse cam when replays are being cancelled. 

B N. O. F-l 2O-P Blue (Plastic) Completes circuit to control unit motor. 
6O-P Brown (Plastic 

.... ' . . 
C N. O. G-3 56-2 White-Brown Lock-in switch for this relay. 

75-2 Orange-White 

D N. C. C-4 21-6 Blue-Red Opens start circuit dur ing replay cancel. 

63-2 Brown-Yellow 

ANTI-CHEAT A-21 7B-4 Orange-Black Energized thru control unit cam switch #5C, its switches 

RELAY COIL 70 Orange protect replay, and lite circuits. 

A S. P. D. T. G-4 75-2 orange-White Breaks start relay circuit, and completes circuit to 

56-2 White-Brown replay reset relay when this relay drops out. 
50-2 White 

B N. O. L-23 20-4 Blue Opens 17 volt circuit when this relay drops out. 

80-1 Black 

C N. O. D-21 7B-4 Orange-Black Lock-in switch for this relay. 

30 Yellow 

D N. C. E-9 57-6 Whi te-orange Safety switch. 

B5-7 Black-White 

E S. P. D. T. M-21 91-2 Gray-Red Opens 6 volt circuit, and lites tilt lite, when this 
3B Yellow-Black relay drops out. 
54-2 White-Green 

CONCLUDED ON NEIT PlaE 
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4 RELAY BAlK SWITCH CHART - CONCLUDED 

LOCAnOI 
RELAY IWITCH 01 

DIAIRAM 
WIRE No. WIRE COLORS FUlcnOI OF SWITCHES 

START RELAY A-4 2 1-6 Blue-Red Energized every time a coin is played, or when a red 

COIL 70 Orange or yellow button is pressed. 

A N. C .  6-25 14-8 Red-Green Opens game advantage c ircuits during spin of control unit. 

8 1-6 Black-Red 

B N. C.  C- 18 75-4 Orange-Will te Opens extra ball step-up circuit during spin of control 
78 Orange-Black unit. 

C N. O. F-5 13-3 Red-lellow Completes circuit to timer cams index, and mixer latch 
90-9 · Black-White coils. 

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

RED BurTON A-9 85-7 Black-White Energizes when red button is pressed. 

RELAY COIL 70 orange 

A S. P. D. T. C-6 8 3- 6  Gray-lellow Directs circuit from mixer latch, and timer cams index 

98-2 Gray-Black coils during extra ball play, to shutter motor when 

14-3 Red-Green starting new game after extra ball play. 

B N. O. C-9 31-7 Yellow-Red Lock-in switch for this relay. 

85-7 Black-Whi te 

C N. C. K-22 00- 9 White Opens extra ball lite c ircui t. 

21-4 Blue-Red 

TRIP RELAY BAlK PICTORIAL VIEW NUMBERS CORRESPOND TO SWITCH-CHART 

CODE 

N C NORMALLY CLOSED . .  ----- ..=.. 
N.O. -____ NORMALLY OPEN 

M.B.B. __ · MAKE BEFORE BREAK ct S.P. D.T. ___ SINGLE POLE DOUBLE THROW 

- - r- - - r- -

L4 L4 L4 L4 R4 L4 L4 TRIP BANK 

- r- - t-- - - r- t-- r- - - - RESET COIL 

L 3  R 3  L 3  L3 L3 R3 L3 L3 R 3  L3 R3 L3 E-184- 87 

- I-- - - t-- ,- - - t-- r-- t-- 1-- - - r- -
L2 R 2  L2 R2 L2 R2 L2 R2 L2 R2 L2 R2 L2 R2 2 L2 

- I-- - - t-- � - ...- t-- I--- t-- t-- - - t-- I--- R � LI R I  L I  R I  L I  R I  L I  R I  L I  R I  I I  R I  I I  R I  I I I  

( p�=-, -
L_J 

( 2 8 K - 6 . 5  28 K - 6.5 2 8  K-6.e 28 K-6.5 NO COIL  2 8 K - S.5 2 9 K - 1 I  2 9 K - 1 I  2 8 K- 6.5 ) 
( D 

W I LD 4-5�-7 1 -2-3 4 th EXTRA EXTRA SELEC T OR COR�RS TILT 

'-----...J FEATURE BALL BALL BALL LOCK 
H IT 
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_TRIP RELAY BANK CHART FOR POSITION OF SWITCHES - REFER TO PICTORIAL VIEW 
LOCATION 

RELAY SWITCH ON WIRENo. WIRE COLORS FUNCTION OF SWITCHES 
DIAGRAM 

WIlD FEATURE A-31 J Jumper Energizes when homing unit run relay drops out. 
HIT TRIP CO IL 70 orange 

L1 N. O. K-l 60-5 Brown Completes circuit to "select now" lite. 
71-5 Orange-Red 

1.2 N. C.  A-31 90 Gray Breaks circuit to this coil.  
Jumper Jumper to coil 

1.3 N . O .  K-24 31-8 Yel low-Red Completes c ircuit to 4 volt secondary winding which 
30 Yellow flashes "wild number ". 

lA N. O. K-l 18-9 Red-Black Completes circuit to " select before 4th or next ball " . 
30 Yellow 

Rl N. O. G-28 83-3 Black-Yellow Energizes rotary selector lock coil. 
23-2 Blue-Yellow 

R2 N. O. F-29 45 Green-White In series with selector lock trip coil. 
81-10 Black-Red 

R3 N. C. E-35 21-7 Blue-Red Opens c ircuit to homing unit run relay. 
9 1-4 Gray-Red 

4-5-6-7 TRIP A-25 J Jumper Energizes when circuit is complete thru spotting, 
COIL 70 Orange selection feature and mixer #4 discs. 

Ll N. O. J-4 41 Green-Red Completes circuit. to "wild section" lite. 
30 Yellow 

L2 N. C. A-25 J Jumper to coi Breaks circuit to this coil. 
57-2 White-Orange 

1.3 N. O. K-25 14-6 Red-Green In series with 4 volt secondary transformer winding 
10-2 Red for flashing "wild l ite". 

lA N. C. K-26 51-8 White-Red Opens wiper 51-8 on Rotary selector disc. 
23-9 Blue-Yellow 

Rl N. O. E-35 54 White-Green Completes c ircuit to homing unit run relay. 
9 1-4 Gray-Red 

R2 N. C. B-28 45-10 Green-White Opens corners trip coil circuit. 
36- 10 Yellow-Brown 

1-2-3-TRIP A-25 J Jumper Energizes when circuit is complete thru spotting, 
COIL 70 Orange selection feature and mixer #4 discs. 

--

Ll N. O. J-3 31  Yel low-Red Completes circuit to red "wild section" l ite. 
30 Yellow 

L2 N. C K-26 23-8 Blue-YelloW Opens wiper 23-8 on Rotary selector disc. 
48-8 Green-Black 

L3 N. O J-25 10-2 Red Makes circui t to correct wiper on rotary selector. 
18-8 Red-Black 

lA N. C A-25 J Brown Breaks circuit to this coil when tripped. 
60-3 Jumper to coil 

R1 N. O E-34 53 White-Yellow Completes c ircuit to homing unit run r�lay. 
91-4 Gray-Red 

R2 N. C C-28 63-3 Brown-Yello,. Opens corners trip coil circui t. 
36-10 Jumper to 

1-2-3 coil 

comlaED 01 1m PAaE 
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TRIP RELAY BAlK CHART - CONTINUED 

RELAY SWITCH · 

4th BALL 
TRIP COIL 

L1 N. O. 

L2 N. O. 

La N. O. 

IA N. O. 

R1 N. O. 

R2 N. C.  

R3 N. O. 

R4 N. O. 

EXTRA BALL 
TRIP 

L1 N. O. 

L2 S. P. D. T. 

La S. P. D. T. 

R1 S. P. D. T.  

R2 N. O. 

EXTIY\ BALL 
TRIP tt V 
L1 S. P. D. T. 

L2 N. C.  

La N. C .  

IA S. P. D. T. 

LOCATION 
ON WIRE No. 

DIAGRAM 

A-36 98 
70 

J-2 61-6 
30 

C-8 78-6 
27-2 

1-14 56-7 
21-8 

E-4 50-2 
18-6 

C-10 25-8 
52-4 

A-36 J 
98 

C-29 81- 10 
31-10 

C-31 15-6 
50-8 

A-lO 

D-11 91-1 
38-3 

G-20 52-6 
80-3 
18-3 

G-26 10-1 
78-5 
65-5 

E- 19 85-4 
30 
61-2 

J-21 21-4 
30 

A-10 52-4 
70 

J-15 31-5 
13-4 
74 

J-6 36-5 
83-1 

A- 10 52-4 
52-4 

B-6 14-3 
43-9 
98-2 

WIRE COLORS FUNCTION Of SWITCHES 

Gray-Black Trips at 4th s tep of' timer unit. 
Orange 

Brown-Red Completes c ircuit to " select now" lite at 4th step of' 
Yel low t imer unit. 

Orange-Black Completes circuit to timer step up coil. 
Blue-Orange 

White-Brown In series with replay scoring c ircuit. 
Blue-Red 

White Completes circuit f'or making " yellow" button alive. 
Red-Black 

Blue-White Completes circuit to extra ball trip relays. 
White-Blue 

Jumper Breaks circuit to this coil when tripped. 
Gray-Black 

Black-Red In series with selector lock trip coil. 
Yellow-Red 

Red-White Opens circuit to ball gate lock magnet. 
White 

Gray-Red Completes circuit to ball lif'ter motor when playing 
Yellow-Black f'or extra ballS. 

White-Blue Shuts off' score s teps and f'urther completes circuit 
Black f'or extra ball steps. 
Red-Black 

Red Extra ball proportioning. 
Orange-Black 
Brown-White 

Black-White Breaks guaranteed score step c ircuit and completes 
Yellow circuit extra ball unit f'or 1st step. 
Brown-Red 

Blue-Red Lites extra ball l ite on backglass. 
Yellow 

White-Blue Energized by yellow button. 
Orange 

Yellow-Red Directs circuit to flash score l ites or extra ball lites. 
Red-Yellow 
Orange-Green 

Yellow-Brown Shuts f'lash circuit to "wild section" l ites. 
Black-Yellow 

Blue-White Breaks circuit to this coil. 
Blue-White 
(Jumper) 

Red-Green Breaks circuit to shutter motor and comple tes circuit to 
Green-Yellow timer index during extra ball play. 
Gray-Black 

CONCLUDED ON NEXT PAGE 
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TIIP IELAY BAil CHAIT - CONCLUDED 

LOCATION 
RELAY SWITOH ON 

DIAGRAM 
WIRENo. WIRE COLORS FUNCTION OF SWITCHES 

Rl S. P. D. T. 1-25 75-5 Orange-White Extra ball proportioning switch. 
65-4 Brown-White 
45-0-2 Green-White 

R2 N. C. H-24 45-2 Green-White Circuit break to game features when playing for 
81-6 Black-Red extra balls.  

R3 N. C. F-22 65-4 Brown-White Score step proportioning from 2nd step. 
81-3 Black-Red 

SEIEC'IDR LOCK A-29 J Jumper Trips when 4th ball relay trips if " wild feature" relay 
TRIP CO IL 70 Orange is energized. 

Ll N. C. K-l 60-5 Brown Breaks circuit to "select now" lite. 
61-6 Brown-Red 

L2 N. C. E-28 23-2 Blue-Yellow Breaks rotary selector lock coil if 4th ball relay is 
13-2 Red-Yellow tripped. 

La N. C. E-31 75-3 Orange-White Breaks circuit to all gate delay unit reset coil. 
15-6 Red-White 

R1 N. O. B-11 38-3 Yellow-Black Shuts out delay unit switch in circuit to all lift motor. 
52-8 White-Blue 

R2 N. C .  A-29 3 1- 10 Yellow-Red Breaks c ircuit to this coil. 
J Jumper 

R3 N. C.  C-31 10-7 Red Breaks circuit to ball gate lock magnet. 
98-7 Gray-Black 

CORNERS TRIP A-28 45-10 Green-White Energized by cam sw. #8B when other c ircuits are complete. 
COIL 70 Orange 

1 N. o. J-13 13-1 Red-Yellow Lites corners lite. 
30 Yellow 

2 N. O. D-16 78-2 Orange-Black In corners replay scoring circuit. 
14 Red-Green 

TILT TRIP A-11 14-5 Red-Green Energized by any tilt switch and also at 39th step of 
COIL 70 Orange timer unit. 

Ll S. P. D. T. 1-7 21-3 Blue-Red Breaks circuit to game features,  replay scoring, ball 
30 Yellow counting, and completes c ircuit to shutter motor when 
45-8 Green-White game is til ted. 

L2 N. C.  6-2 2O-P Blue (PlastiC) Breaks circuit to control unit and mixer motor. 
6O-P Brown (Plastic) 

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

IA S. P. D. T. M-22 38 Yellow-Black Breaks 6 volt circuit and lites tilt l ite. 
81 Black-Red 
91-2 Gray-Red 

Rl N. O.  E-I0 57-6 White-Orange Safety c ircuit for red button relay. 
85-7 Black-Whi te 
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SHUTTER MOTOR PICTORIAL VIEW NUMBERS CORRESPOND TO SWITCH CHART 

5C 4C 

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 

DIAGRAM 
WIRENo. WIRE COLORS FUNCTION OF SWITCHES 

1A N. C. 1-13 93 Gray-Yellow Completes circuit to replay scoring circuit. 
21-3 Blue-Red 

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

2A N. C. F- ll 31-3 yellow-Red Completes c ircuit to ball lifter motor (closed normally) 
36-3 yellow-Brown open during shutter cycle. 

3A N. O. C-38 30 yellow Resets score, extra ball,  and selection feature units. 
85-5 Black-White 

3B N. O. H-2 2O-P Blue (Plastic) Resets trip relay bank. 
70-P Brown (Plas tic) 

4A N . O .  F-6 18-3 Red-Black (Closed when shutter is open) • Completes c ircuit to 
14-3 Red-Green shutter motor. 

4B N. C. C-35 21-7 Blue-Red Opens c ircuit to Homing stepper and Homing Unit 
74-3 Orange-Green run relay. 

4C N. O.  H-6 45-8 Green-White Starts shutter motor if game is tilted when shutter 
18-3 Red-Black is open. 

5A N. O. F-17 30 Yellow Completes circuit to step corners replay counter to 
40-9 Green reset position. 

5B N. C. H-8 21-3 Blue"""Red Safety switch for timer reset. 
65-2 Brown-White 

5C S. P. D. T. E-5 43-9 Green-yellow Breaks c ircuit to shutter motor and makes c ircuit to 
13-3 Red-yellow timer index coil.  
83-6 Black-Yellow 

6A N. O. H-8 30 Yellow Completes circuit to timer reset coil. 
71-8 Orange-Red 

6B N. O. C-39 30 Yellow Resets replay counter, and card feature units. 
78-3 Orange-Black 
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RELAYS MOUNTED IN BOTTOM OF PLAYFIELD NUMBERS CORRESPOND TO SWITCH CHART 

Litter  start relay 
9 0  J\.. 

B �" . .  

B 
" " 
" " 

Homing unit 
run r e l a y  

2 4 0 0 .f\... 

B 0 

801 1 gate 
Pu lse relay 

1 500 J\.. 

lE
B 

t, � " " 
" , 

801 1  gate 
lock �elay 

I I O O J'\"  

Coi l a armature part no 's .  
Co i l  Armature 

90 "'- - G -2794 - 1  Z- 1 4 8 - 2  

24 0 0 J'\. - G-2342 - 4 1 2  Z- 370- 1 2 0  

1 5 0 0 .A. - G - 2 3 42 - 4 0 3  Z - 3 7 1 - 2 2  a 
1 1 0 0  J\. - C- 2 3 4 2-392 Z- 3 7 2 - 2  . 

RELAY CHART · FOR
' 
POSITION OF SWITCHES REFER TO PICTORIAL VIEW ABOVE 

LOCATION 
RELAY SWITCH 011 WIRE No. WIRE COLORS FUNCTION OF SWITCHES 

DIAGRAM 

LIFTER START A-:X> 38-5 Yellow-Black Energized by ball run way switch. 
RELAY COIL 70 Orange 

A N. C. G- ll 31-3 Yellow-Red Breaks circuit to ball l i fter motor. 
41-4 Green-Red 

B N. O. C-30 36 Yellow-Brown Lock- in switch for this relay. 
38- 5 Yel l ow-Black 

HOMING UNIT A-34 74-3 Orange-Green Energizes when " 1-2-3 " or "4-5-6-7" trip relays are 
RUN RELAY 70 Orange tripped. 
COIL 

A N. C .  D-3 1  56-5 White-Brown Opens c ircuit to "wild feature hit relay " .  
30 Yel low 

B N. O. C-35 63 Brown-yellow Completes circuj t to homing unit step-up coil. 
74-3 Orange-Green 

BALL GATE A-32 23-3 Blue-Yellow Energized by ball gate switch. 
PULSE RELAY 70 Orange 
COIL 

A N. O. F-30 10-7 Red Completes circuit to energize "ball gate lock relay".  
85-1 Black-White 

B S. P. D. T.  C-3 1  90-4 Gray Lock-in circuit for this relay. Also charges 100 mfd. 
56-9 White-Brown condenser. 
23-3 Blue-Yellow 

C N. O. F-7 27-2 Blue-Orange Steps timer uni t for 2nd, 3rd & 4th ball.  
93-2 Gray-Yellow 

D S. P. D. T. 1-32 15-9 Red-White Normally completes c ircuit to ball  gate unit step-up coil. 
21-3 Blue-Red Completes Circuit to ball gate unit reset coil and 
45 Green-WId. te selecto r lock relay, when this relay is energized. 

BALL GATE A-31 10-7 Red Energized by switch "A" on "ball gate pulse rel ay". 
LOCK RELAY 70 Orange 
COIL 

A N. O. G-31 81-2 Bl ack-Red Lock-in switch for this rel ay. 
85-1 Black-White 

B N. C. G-30 31-4 Yellow-Red Opens circuit to l ifter start relay. 
30 Yellow 

450 

I 

I 



BALL·GATE DELAY UNIT viewed from COIL side 

Switch I (Diag. 8 - I I ) 
completes circuit to 
b a l l  l ifter motor. 

Switch 2 ( D iag.  G -31 ) 
breaks circuit to "Ba l l  
Gate Loc k  Rel ay." 

Switc h 3 ( biag. 8-33) 
,';'

retl ks circuit to this 
step-up coi l .  

Switch 4 ( Diag.  F - 3 1 )  
breaks circuit  to II 801 1 

II I Gate Lock Relay. n 
ser ies with switch 2.  

S te p - up arm 
A -34 4 - 9  

Comp lete unit 
A$ - 1516 

Ratchet and shaft 
A - 4 63 - 1 1 2 

On Diag 
A-33 

E - 1 84 - 43 

� LiGJ 

On Diag. 
A - 33 

28- R - 15 

Resistance 
L-..--t-- S pool size 

L...---1-' Wire gauge 

26 -H - 8  t t + Resisto�ce 
S pool size 
Wire gauge 
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MOTOR ASSEMBLY (Part No. E-119-100) 

MorOR FRAME 
Pr.N� £·,341 

BEARING 8RAe/UT A5S£M8J. 
PT. N9 A· 1747-/ 

SHOULO£N BlJ;S.«ING 
PT; "'� S-156-� 2- R£Q'O. 

"'6-40 � I� Lt;. RO. HI), 
L OCI( SCREW 

2· REQ'O. 
r - - - - -

See Note A 

FAN --_-I PT. N! A - 1605 
C-�4 

(A"LTERNA TE) 

r - - ----rpT.W:'S';,�'i,'_265 
L _ _ _ _ _ _  � 

66 40M I� 1.6 FILL/STER 
HO LOCK SCREW 2 - REG'O 

"6 

See N ote A 

GEAR eox HOUSIN6 A.5SEMBL 
PT. "'� A - 1599 

MorOIi' ROTOR ASSEMBL PT. N9 A- 17ZS-2 

WASHER PT. Nfl P'80I'�5 

-1O'32 x �  LG. Ro. 1-10. 
MACHINE 5CR£ w 

NO TE 
IN ORDER TO MAIN TAIN PROPER 

CLEARANCES BE TWUN 6EARS I T  
IS MOST IMORTANT THA T WHEN 
REASSEMBL ING GEA R TRAIN : 1- SHIMS BE REPLACED IN 

THEIR RESPEC TIVE LOCA TIONS. 
2 _ SAME NUMBER OF SHIMS BE 

REPL ACED IN EACH R�SP£CTIV£ 
LOCA TION. 

CHECK PART NUMBER 011 GEAR 
BEFORE ORDERING GEAR 

_ BUSHING 
PT. N� 5-2.3/-323 

it C-JJ2-1 ALTERNAT'E 
. (U5£ ONL Y WITH A-1602-Tj 

ASSEMBL Y 

P - 2 991 

6EA R (PL ,45 TIC) 
PT. N!! C·332 

DISC (TI-IRUST) 
PT. N� P -.,3020 

SHAFT A SSEM8L Y (OUTPUT) PT. /II!! A · ISOI 

'* A-1602-7 ALTERNA TE 
(USE ONLY WITH C-J32-1) 

See Note C 

N OTE A :  W a s hers P - 801-264 a n d  P- 801 - 265 are parts of Motor R otor 

Asse m b l y A - 1 725-2 a n d  c a nnot be ordered se paratel y.  
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N O T E  B :  Bea r i n g  M - 65 2  is part of Gea r B o x  Cover A s s e mb l y A- 1 600 - 1  

a n d  ca nnot b e  orde r e d separately. 

N OTE C: Bearing M - 650 Is part o f  Gea r Box 
a nd c a n n o t  be ordet'ed sep arately. 

H ousin g A sse m b ly A- 1 599 



M ISCELLANEOUS PARTS 
Back Cabinet Assembly: 

Part No. 

G-250 Back glass 

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

E-122-43 Transformer 

M-281-12 

E-300-73 

Back Door Assembly: 

Lock and Keys (2) keyed alike 

Search relay bank complete 

Front Cabinet Assembly: 

M-168-15 Ball 

AS-187-12 Ball shooter assembly 

A-1540 Ball shooter housing 

A-IOO-7 Ball shooter rod 

SP-200-24 Ball shooter spring (long) 

SP-237 Ball shooter spring (short) 

R-I 08-3 Ball shooter tip 

A-429-14 Ball trough only 

P-1900-18 Cash box 

E-130-10 Counter-48 volt 

CA-756-2 Front moulding only 

CA-350-1 Leg 

M-163-4 Leg Adjuster 

M-I06 Leg Bolt 

M-310-2 Leg-Anti-Split Bolt 

P-2210-8 

P-2210-9 

M-497 

M-497-1 

Plate-Coin entry-5¢ 

Plate-Coin entry-lO¢ 

Wire (long) for A-429-14 ball 

trough 

Wire (short) for A-429-14 ball 

trough 

Front Door Assembly: 
Part No. 

A-1729-4 Button-Metal 

C-2342-102 Coil for coin kicker assembly 

E-IOl-45 Coil for coin lock out 

AS-1316 Coin kicker assembly 

AS-277-26 Coin switch assembly complete 5¢ 

AS-277-27 

CA-567-24 

AS-1511 

AS-1511-1 

A-254-37 

M-281-6 

E-I08-32 

P-2768-5 

P-2768-6 

M-280-15 

M-280-16 

Coin switch assembly complete lO¢ 

Front door only 

Front door complete 5¢ 

Front door complete lO¢ 

Hinge and bracket 

Lock and keys 

Micro switch-Coin switch assem-

bly 5¢ or lO¢ play 

Ring-Red-for A-1729-4 button 

Ring-Yellow-for A-1729-4 button 

Slug rejector 5 ¢  

Slug rejector lO¢ 

Rotary Switch Assembly-Front Cabinet: 

A-1 123-3 

W-653 

A-I05-8 

A-776-2 

AS-90l-6 

E-IOl-53 

Arm and roller 

Contact plate 

Gear 

Knob and shaft 

Magnet and bracket assembly 

Magnet only 

AS-832-10 Rotary switch assembly complete 

AS-I046-135 Wiper assembly 

AS-1315-1 

C-326-9 

R-115-4 

M-170 

R-243 

R-243-2 

Panel Assembly-Top: 

Ball gate and switch assembly 

Light shield post 

Rebound rubber 

Rebound Spring-Double post 

Rubber ring for Yellow post 

Rubber ring for Red post 

453 



454 


