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Cabinet - General Parts

I{\_— R Ty = gIS e S
' ENERa L TPArENS. 7. artNERTRY 0 | SEPRrENS
Ball Launch Assy. (See Sec. 4, Chp. 2) 500-6046-00-44 Playfield Glass (T.P.) 27" x 4 60-5001-00
Flipper Button Assernbly Red (Qty. 2) 500-5026-32 21 | Side Armor - Left & Right 535-7297-00
Flipper Power Switch, Left 180-5122-00 22_ | Recessed Cup for Line Cord 545-5122-00
| Flipper Pawer Switch, Right * 180-5122-00 | 23 [Lline Cord 10° ROJ 3* Maximum 034-5000-10
Leg (Black) (Qty. 1) 535-5020-50 24 | Front Molding Lockdown Assembly 500-5020-01
Leg Bolt 3/816 x 2-1/2' Hex 58" Hd. (Qty. 8) | 231-5001-01 | 25 * | Front Malding - Black * 500-5757-01-00
Leg Bolt Back Plate (Qty. 4) 535-5703-00 26 | #1 Roto Lock Male, (Female -02} * 355-5006-01
Leg Leveler 3/8" - 16 X 3" {Qty. 4) 500-5017-00 27 | Rear Plastic Ext. Playfield Glass 20-3/8" 545-5038-00
Service Qutlet 180-5008-01 28 | Mounting Foam Rubber for Ext. 626-5001-00
Service Switch Set (RED, GRN, BLK Buttons) |  180-5012-03 29 | Plastic Channel Left & Right 545-5017-00
Power Sw. DPST Toggle {Under Cab.) 180-5001-00 30 | Backbox Hinge Left 515-5987-00
Transformer 010-5011-00 | 31 |Backbox Hinge Right 515-5987-01
Speaker - Round - 8" 7 031-5005-00 32 | Coin Door (with Validator) USA only 500-5018-171
Speaker Grill 7" x 7" 535-6830-00 | 33 * | Slide & Pivot Support Bracket Right * 535-5989-00
Dual Switch Assembly 500-5808-00 34 | Slide & Pivot Support Bracket Left 535-5%90-00
! : i 35 * | Playfield Support Bar (Stay Arm) * 535.5019-00
l 1 oAl emeDy lt? St 31),55.5&@&09'1 L 36 | Start Button Switch Assembly 500-5728-07
; Jeiis Lée St it fﬁ’ﬂ_glg_gﬁ‘ S : :
et CRE! 535 S S5O0 8 I it
, 16 | Cash Box Plastic Batto 45-5090-00 | 38 |5/16" Hex Key Allen Wrench 777-0001-00
17 | Cash Box Lock Bracket {wire) 535-7562-00 | 39 * | Switch /Lamp / Coil Matrix Information * |  820-5104-44
L 18 | Cash Box Cover (Validatar} 535-5013-03 40 | Shaker Mator 515-5893-00
19 | Plumb Bab Tilt Assembly 500-5023-00 41 | Shaker Motor P.C. Board 520-5065-00
: | BTN SROVE IveRE o S 42 | Knocker Assy. (See Section 4, Chapter2) |  500-5081-00
|| SrnangeRIACKEELhIb):: '
e, ik e FlD5AAC)
- e (4 inicates - cor
f—‘ OB O R tACH Brarke i -_JAn asterisk («) indicates items are not noted in the above pictorial,
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Playfield - Major Assemblies
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ERTE ] : g3 ; Fcon Féi"-;t:*ﬁlﬁsg

1% AhortHandle (Ball Launch) Assy. ®| pg 70| 500- 5046-00-44 11 Turho Burnper Assemblles (Qty. 3) pg 75|See Sec. 4, Chp. 2

2 | Auto Ball Launch Assembly pg 70| 500-5969-01-44 | 12 * | Shaker Motar * pg 76 515-5893-00

3 | 5-Ball Trough Assembly pg 71§ 500-5965-15-44 [ 13 * | Knocker Assernbly * pg 76 500-5081-00
A | Lock Ball Assembly pg 71| 500-5684-01 14 | Yp-Down Ramp Plunger Assy. pg 77| 500-6044-00-44
5 | Ball Trough Entey/Exit Scoop Assy. | pg 71| 533-7329-01 45 | 8-Ball Lock Trough Assembly pg 78| 500-6025-00-44
[ 6A | Flipper Assembly, Lower Right pg 72| 500-5944-02 16 | 8-Ball Lock Plunger Assembly py 78| 500-5867-01-44
'3 6B | Flipper Assembly, Lower Left pg 72| 500-5944-12 17 { Upper Trough/Trap Door Assy. pg 7% | 500-6031-00-44
7 | Up-Down Bumper Post Assembly | pg 73| 500-6023-00-44 | 18A | Rocket Ramp Assembly pg 80| 500-6020-00-44

8 | Slingshot Assemblies {(Qty. 2) pg 73| 500-5849-01 | 188 | Motor, Bracket & Cam Sup-Assy. [ pg 81 515-6414-00
0 { Super VUK Assy. {Under Arch) pg 74| 500-5880-00-44| 194 | Moon Unit Assembly po 82| 500-6021-00-44

10 | Regular VUK Assys. (Qty. 2) pg 74 500-5839-02-44 | 19B | Motor, Bracket & Cam Sub-Assy. | pg 83| 515-6407-00

+ See Section 4. Chapter 2, Assembly Drawings (with indicated page #) to identify the components of each assembly above.

An asterisk ( * ) indicates items are either in /on the cabinet,
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l[ - Playfield - Ramps }
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lf' ; 1 Up/Down M P Pg 77{500-6042-00-44] 4 | Shooter Lane Wire Ramp 515-6419-0
[ ; 2 | Plastic Ramp Assembly pg 84{500-6027-00-44] 5 | 8-Ball Trough Exit Wire Ramp na  [515-6388-00-44
{:.__ 3 | Plastic Under Trough Assembly va  1545-5637-00-44] 6 | Dual Exit to Lt. Return Wire Ramp | va [ 515-6460-00-44
’_‘ 1 See Section 4, Chapter 2, Assembly Drawings, for breakdowns. 7 | Exit to Right Return Wire Ramp i va | 515-6386-00-44
L . .
Parts Identification Section 4 Page 57
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Playfield - Rails and Ball Guides

b geTbihets SR IGI LR NER R S
‘| Ball Gindes Wirs Forms

Page 58

Chapter 1

N2 Rail Nafie . . e SPEPARNG: T NE . el
1 | Under Arch Center Flat Rail 535-7233-00 A | 1" Wire Form 535-5300-05
2 | Under Arch Left Flat Rail 535-7238-01 B__|3.5"Wire Form 535-5300-03
3 | Under Arch Right Flat Rail 535-7239-00 | C |left Return Ball Guide 535-7560-00
4 | To Right Eject Right Side Flat Rail 535-7463-00 D | Right Return Ball Guide 535-7560-01
5 [ Large Outside Orbit Fiat Rail 515-6389-00 | E | Right Ball Eject Guide 335-5424-00
£ | Left Orbit Right Side Flat Rail 515-6396-00 F_ | 1.5" Wire Form 535-6492-13
7 | Spinner Left Side Flat Rail . 515-6397-00 { G | Outlane Fence 2.38" Wire Form 535-7595-00
8 | Spinner Right Side Flat Rail ' 515-6398-00 | H | Fence 2" Wire Form 535-7670-00
g | Right Drbit Left Side Flat Rail 535-7460-00

10 | Right Side Trough Entrance Flat Rail 535-7546-00

11 | Wood Rail Top 20.25" 525-5007-05

12 | Waod Rail Right Side 525-5401-00

13 | Wood Rail (Short) Right Outlane 525-5402-00

14 | Wood Rail Left Side 40.5" 525-5007-16
Section 4
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Playfield - Butyrate, Decals and Mylar

5B

Butyrate Sheet Screened (1-40) 830-5484-XX
1 LEFT SLINGSHOT 830-5484-01
2 | RIGHT SLING SHOT 830-5484-02
3 | TOP LEFT CORNER (LOWER) 830-5484-03
4 | AUTOLAUNCH COVER 830-5484-04
5 | TOP RIGHT CORNER (LOWER) 830-5484-05
6 | MIDDLE LEFT CORNER (LOWER) 830-5484-06
7 | SHOOTER LANE {LOWER) 830-5484-07
8 | UNDER PLASTIC RAMP 830-5484-08
9 1 _830-5484-09

LT o i i ‘%ﬁ.‘

13| RIGHT RETURN LANE (LOWER) 830-5484-13
14 | LEFT RETURN LANE {(LOWER) 830-5484-14
15 | RIGHT PLASTIC RAMP 830-5484-15
16 _| MIDDLE LEFT SIDE (LOWER) 830-5484

T R ERAT Bl

ACKB 0z 5ABACTS

20 | MIDDLE POP 830-5484-20
21 _| RIGHT POP {LOWER) 830-5484-21

L

Fat

Butyrate Sheet Clear (See note 3.)

830-5484-X1

ylaritiame :

M1 | Mylar Sheet Complete (3

pieces}

820-5858-XX

Pans ldentification
& Location

Section 4
Chapter 1

1.An asterisk ( * ) indicates items are not noted in pictorial; see
the note on where the piece(s) is located.

2.For entire butyrate sheet order part number with =X

3.Individual Clear Butyrate cannot be ordered. The entire sheet
must be purchased if replacement is required. Order 830-5484-X1

4.To order individual replacement screened butyrate,
replace the "-XX* with the correct 2-digit endin
the table. (The last 2-digits of the part number s screened on
each pieca.)

g as noted in

Page 59

%]
)
-
[
A
<
c
B
et
W
o8]
"4 ]




(7
D
]
ch
o
S
S
o
]
=
-
w

111" Steel Balls (Qty. 13) *

Playfield - General Parts

500-6017-00-44

Pop Bumper Cap Clear {Qty. 3)

550-5057-01

Jump Bumper Cap Red

545-5199-02

Right Flipper & Shaft Assy. White
with Sonic the Hedgehog™ Logo

515-5133-01-03

Left Flipper & Shaft Assembly White
with Sonic the Hedgehog™ Logo

-4515-5133-01-04

2 &

3

4

5

6
7A | 1-Way Gate Mounting Bracket
7B

+]

ST TSI
SHIRAEHECR

i )

535-5296-03
1-Way Gate Wire 535-5307-03
Spinner Assembly 515-6253-00-44

i

9 i Mini-Mars Light Cover Red (Qty. 5) 550-5031-02
10 | Mini-Mars Light Cover Clear {Qty. 3) 550-5031-01
11 * | Rubber Light Cover Red {Qty. 2) * 545-5014-02
12 * | Rubber Light Cover Yellow (Qty. 1) * 545-5014-06
13 * | Rubber Light Cover White (Qty. 3) * 545-5014-08
14 | Top Lane Mini-Hoods Red (Qty. 3) 550-5061-02

AN THETewRIAVTiatd PN aa S S PP R N
20 | Playfield Hanging Bracket (Qty. 2) 535-5216-04
21 | Playfield Support Bracket {(Qty. 2) 535-6862-02
22 | Edge Slide Bracket {Qty. 2) 535-5988-00

23 | Pivot Pin Bracket Assembly {Qty. 2) 500-5329-00

i

. L ‘ ‘ 4 .
24 | Adjustable Post Plate (Oty. 2)

535-5091-02

Note: For posts & rubbers see the next pages in this chapter.

ol

P1*

830-5144-00_

P2 * | Playfield Complete with ali Parts *

505-6004-44-44

* - An asterisk indicates item s not noted in the illustration.
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L Playfield - Rubber Parts (Rings Actual Size) t

23" 1.D.

Itewn on pazt an
utyrate under
acke

2%" LD

21" 1D,
{does not exist)

S
!
“ 2" 1D,
!
-
r ]
-
T How_to measure:
Lay ring over cirde of dosest size. If you see the outside edge of the
circle, move to one ring smaller. \With the correct size you will see
the inside edge of the circle around the inside of the rubber ring.
N Please note: The rings will s 5 e { ¢ h with use, Always go to the size 3
’ smaller. (1.D.=inside Diameter; 0.D.=0Dutside Diameter) .
I
|
.
o
P
[
R
Pl I~ s
v Rubber Bumpers (Qty. B) are all located on
the following assemblies:
. "
![ » Auto Ball Launch « Lock Ball « Up-Down Past -
» Knocker ¢ Trough VUK e Super VUK » X2 VUK E
ra 1> 1 1
b <t
. 316" 1.D. T
] 1{ :Vg" O.D [e]]
L %" LD. o o s
[ E
. m
o
2
! 1=
: £
L -
a
105 e R A A 3
. 545-5277-00 |; G
| : g
- 1" 1.D. Black Rubber Ring 1 | 545-5348-05 ;
F | Post Rubber (Sleeve Short) %" 1.D. Black Rubber Ring 4 | 545-5348-04 |
i Post Rubber (Sleeve Tall 546" 1.D. Black Rubber Ring 2 | 545-5348-02 E
l 3/,¢"1.D. Black Rubber Ring g x
— =, AN TS LR ?.
£ ri n
: E
H 4 g
‘ - 4+

Parts ldentification Section 4 Page 61
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Playfield - Metal Posts and Spacers (Actual Size) +

#1 STOP Nut
#Ea ht:s! Na 240-5102-00
Stop Nut <an use a Post
oo sea 240-102-00 Rubber Sleave (Tal) -aif— can use a
e e #5 Stop Nut 545-5302-00 #E Stap Nut
- 340.5005-00 240-5:0500

:

g7
7B

canusea P

£an use 3
#6 T-Nut
240-5002-00

. T - A
5 -Nut can use a
#10 KEPS Nut 240-5002-00 A #6 EPS Nut #8 KEFS Nut
3 OFHID €an use a Can usea 240-5104.-00
40-5% #8 KEPS Mut #10 KEPS Nut 240-5008-00
240-5104-00 240-5208-00

Hflustration Note:
Tapped Posts and
Spacers show one
example of the top
view.

ize andlor quanﬂt:es may change dunng praductmn
Section 4
Chapter 1

BOmoa] 33 [ Hex Spacer45/.,5 X.1441D.

2 |254-5018-00

Parts Identification
& Location

m -
0y ]
m K A ; £ 4 H i J
= 12 13 14 i5 16 17 23 24 25 26 27 28 29 30 31
.b 1" 1/4I 1/2II 911 6 n 34! 1 1/3" 1 1/3" 1 1/4“ 1 ‘/2" 1 3/4“ 17/3! 2'! 2V4II 21/2Il 25/8“ -‘1
B e ;‘rMy ? <‘ \“; T —— MT“‘,V%?”. o %,.‘_,:_&ﬁ_ﬂ: TN . _ 1 i
& I ; - i i T
= 17 | Spacer 1’/3" La. X 5" X144 LD, 5 [254-5014-02 E ’ .
v 18 | Spacer V4" Hex Tapped 6-32 1 |254-5008-00] 5 "
L ;i : 19 | Spacer 14" Hex Tapped 6-32 1 1254-5008-03 | w . j
5 | Post Fastening Screw Lg. #8-32 Top 4 1530-5008-00 | 20 [ Spacer %" Hex Tapped 6-32 5 1254-5008-02 | € ’
64 | Post Machine Screw #6-32 Top 27 1530-5012-02 | 21 |[Spacer %" Hex Tapped 6-32 16 | 254-5008-04 | £ ]
Post Wood S 27 | Spacer 1* Hex Tapped 6-32 2_1254-5008-06 | § 11
Spacer 1¥a" Hex Tap, 6-32 6 | 254-5008-17 |2 u
Spacer 1%" Hex Tapped 6-32 1_12545008-11 | 2
Spacer 1%" Hex Tapped 6-32 3 [ 254-5008-09 | & -
" i
5 0
o G
1]
2 I I
[}
2 ')
3 P
rad




Playfield - Plastic Posts and Spacers (Actual Size) ¥

Items 1-5 Posts used in pairs can use a 3/4" through 3" Rubber Rings.

{Se# Rubber Pants for Part N
can pse /16"

Rubbar Ri
il gl )

can use 5/16*
-+ Rubber Rin%(s} [ 3
545-5348-02

NN\‘A‘MFW

1 2 3 * .vm: 4 *® ‘Vg:n: 5 % *Varows

can use a Post
Hubl;?‘r Sleave =~

(Short)
545-5151-00

items 7-9 Spacers are normally used with Lamp Boards,

@)
o o & ﬁ T,
@ | _l':'"z:‘:‘.,"::

gt

7** 8**
6 1/4" ) 3/8. 3/411

itemis 10-17 Spacers are used in conjuntion with Matal Posts (items 5, 6A & 68) andfor a #6327 134 PHA. PH Screw {237-5511-00) with #6 Stop Nuts (240-5005-00}.

v
e
S
]
o
<
: ; =
11 12 13 3
-: g/an A 54" ) 1" g
B
a
s * For various colors of these items (Jewel Posts), see Color Chart at the end of
= Sectjon 4, Chapter 2. Replace the last 2-digits with desired color replacement.
; **  Dimension is measured from bottom to just under cut-away.
g ; G Fo V3 e afﬁmﬁ N x-f: *'131 :"i:ﬁa;t".? e 5 5 * JA‘J..@.'-_ O T IR Jw;i;-;
P :
© | 2 | Plastic Post (Black) 46 | 550-5059-D
2
£ : : ; O ik
8| 5 * | Double Rubber Jawel Post (Red ) 1 | 545-5208-02
3 ; :
&1 w* | spacer V4* Plastic SIf. Rtn. srsé401__| 4 | 254-5007-02
0 | § ** | Spacer 33" Plastic SH. Rtn. sase-6-01 12 | 254-5007-01
a Note: Size andlor quantities may change during production. ‘ Ty bl :
Parts Identification Section 4 Page 63

& Location Chapter 1



wvi
(1]
et
=
=]
3
i
0
Jat]
=
ol
n

Playfield - Boards: Lamp, 7-Segment Display, Magnet Interface, o
Auxillary Relay, Switch Membrane Interface & Magnet Driver T ]

I
|
-

Auxi}liary . Switch
Relay . & Membrance
Y A E] } Interface

u
!

Lamp

Lamp

Magnet
Driver

A

Magnet
Interface
&

. 7-Segment

Display
. (tamp) .

Lamp ;

7

]

e RO NaE T SGREPareNE. | o1 BgardName | | SPEPAFENS ]
L1 * | Lamp Board 520-5130-01 | M1* | Maonet Interface & 7-Segment Display 8d 520-5130-06 ) '

L2 * [ tamp Board 520-5130-04 | M2 | Magnet Driver Board 520-5130-02 —
L3 * | Lamp Board 520-5130-05 1 | Switch Membrane Interface Board 520-5130-03 i

*Note:  #555 & #906 Bulbs are used on the Lamp Boards, A1 | Aux. Relay Board (Qty. 2) 520-5010-00 _ ‘__LJ

e the next page for bulb & socket part numbers. -

Page 64 Section 4 Parts Identification | ]
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Playfield - Wedge Base Type Bulbs and Sockets (Actual Size) T

A
This socket ix normaly
#555 used on Lamyp Boards to
pasition bulbs vertlcalms‘
{Use w/#555S & #906 Bulbs.)

This socket is normally
used with Reflectors,

This socket is normally
used in Pap Bumpers.
(Usa #555 Bulbs only.)

2 Wires

attached

are approx.
12 ca.

Thix socket js som elimes
used in conjunction with

VEni-Mars or special
Butyrate assamhblies.

#555 Wedge Base Bulh

replaced f

This socket is normally
used on Lamp Boards to
sition bulbs horizontally.
Use w/#S5E & #9806 Bulbs.)

CHRISTIANA
2003

This socket was used with an
alternate insert using Insulation
Displacement Connection vs. a
Solderad-On Ccmnectlon

F]E R R SO e ke NG

‘1'
AT

555 Wedge Base Socket

Lamp Board Laydown Wedge Base 15

A
1
2 | Turbo Pap Bumper Socket {(New)
3
4

Laydown Wedge Base L/R Black

-aused 5143 W pasn jou ale Al @ ypm sway 4

e e
¢C | Neon NE-2 Bulb

NGB

32 | 165-5002:00 ﬂ
22 | 077-5007-00
3 | 077-5206-00 i
077-5207-00
7 _|077-5026-01

N

This Naon Bulb is used
in Motor Assemblies for

Itage spike supp .

165—5004—00

2 1165-5021-00

Note: Size and/or quantities may change during production.

Parts |dentification
& Location
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Chapter 1
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Playfield - Bayonet Type Bulbs and Sockets (Actual Size) t

—

This bulb s normally used in
conjunction with socket 9,
' but can be used with_
sockets 1-8.

3- Lug Stand—Up Long Sacket

!I 077-5006-00 [ B_| #455 Twinkie Bulh

Page 66

3-Lug Staple Down Socket

1 tems with @ Qty. are nat used in this game.

Note: Size and/or quantities may change urmg prud'ucﬂon

Section 4 : Parts ldentification
Chapter 1 & Location
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Playfield - Large Bayonet Type Bulbs and Sockets (Actual Size) ¥

89 -- 077-5102-00

#80 Bulb 165-5000-
1 | Laydown Standard Socket 2 | 077-5100-00 /AR ‘
2 | stand-Up, Short Socket 15 [ 077-5101-00 | 5 |Straight Leg Socket 077-5107-00

(4]
o
b
[
=8
<
c
9
el
w
[41)
i

-aweh sitp Ul pasn jou aJ4e D @ YHMm sway| §

Note: Size andior quantities may change during production.
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Parts Order Checklist Notes
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Chapter 2 of 2|

Assembly Drawings
(The Blue Pages)

Overview

This chapter expands Chapter 1 of this section (The Pink Pages). The Part Numbers for all Major Assemblies are

rovided and can be ordered as a comFlete assembly (exception: Turbo Bumper Parts). Each assembly is

roken down, describing the individual parts and/or sub-assemblies {with the part numbers) which can be
ordered separately. Where multiple parts are riveted or assembled as sub-assemblies the sub-assembly needs
to be ordered. The drawings show the location of the individual parts. Note that minor changes may be made
during production (e.g. coil size, addition or deletion of minor parts). Alwa%s verify the part to be replaced
with the part number and/or description as noted. Replacement parts may be substituted with revised parts
which may have a different part number. Any questions, call our Technical Support Dept. (1-800-KICKERS USA

& Canada or 708-345-7700).

Drawings Chapter 2

Pages 84 - 85 A : Page 79
Plastic : Upr. Trough/
Ramp Trap Door
Page 74 Page 78
Regular 8-Ball Lock
VUK Trough
Page 77 Page 78
UPFI';.I?\Z‘;H - 8-Ball Lock
and Ramp _ Plunger
I 82 Pages 80 & 81
Pagela’loon& 83 Rocket
Unit Ramp
Page 75
Turbo. %
Bumpers c
\ :
<
Q
Page 74 Page B6 -
Regular Stand-Up
VUK Targets 2
)
=
|
Page 73 : Page 73 2
Up-Down g\ P & e Slingshot
Post ; Left & Right
Page 71 Page 72
5-Ball Flippers
Trough Left & Right
Page 70
Auto Ball "ggg;’r‘*
Launch & VUK
Abort Handle
Assembly Section 4 Page 69



Abort Handle (Ball Launch) Assembly
- 500-6046-00-44 '
[

/

1__| T style Handle 545-5644-00 | 8 |#4-40 X 5/8" HWHTF (Qty. 2) 237-5945-00
2 11/8*X 5/8 Roll Pin 251-5008-00 9 | 716" E-Ring : 270-5018-00
3 |Shaft . 530-5401-00 | 10 [CAM 535-7623-00
4 1 Hub (Front & Back Plate) Assembly 515-6491-00 11 [ 7/16" 1.D. Nylon Washer (Qty. 2) 242-5041-00
5 | 1/8"> 1" Roll Pin 251-5016-00 ‘ ' :
& | Torsion Spring 265-5042-00 | n/a | Mounting Screws #6 X 1/2" (Qty. 4) 234-5001-02
Auto Ball Launch (Shooter Lane) Assembly B
500-5969-01-44 ' L
D ‘ :
e ‘
el J
o}
g :
-n o
o
o :
= !
= A —— L N —— . X
@ . s
b The dicde normally on the switch is located
on a terminal strip underneath the playfield.
i 1 | Shooter Mc;unting "Bracket 535-7331 _01 ] 3 . Coil Di;de, .1N4004 “ 112-5003-00 .
2 | 8-32X.25" FPH SEMS (Qty. 2) 232-5300-00 9 |.531°IDX.75"0D X .01 THK. _269-5002-00
3 | #6 X 3" HWH SMs (Qty. 2) 234-5000-00 | 10 |Plunger Assembly 515-5000-02
11 [ Compression Spring 266-5020-00
5 | Micre Switch Assembly 515-6514-00 | 12 |Rubber Bumper (Grommet) 545-5105-00
6_-| Cail, 24-940, ind. Coil Sleeve 090-5036-01 13 | Coil Retaining Bracket 535-5203-03
7 | Coil Sleave 545-5076-00 | 14 |Shock Pad 545-5640-00 !
* ttem 4 is not included with this assy. Diode is located in cabinet. j
[
Page 70 Section 4 Assembiy
Chapter 2 Drawings




Item 40, Ball Trough Enter/
Exit Scoop 535-7329-00, is not
included with the 5-Ball Trough
or Lock Ball Assemblies.

5-Ball Trough (OPTO) Assembly
500-5965-05-44

®

Sl

3

Items 23-39, Lock Ball

o
o
e,
T
— e,
=
L.

e Assembly 500-5684-01, is
m not included with the 5-Ball
@ Trough Assembly.
@ =
] @@
.. o |
I
N 4 :
- i
0/ f
]
A
! 21

Coil Mounting Bracket

535-7330-00.

174 ]
o
ol
2
o]
e
Q
<t
c
e
-
)
@
[¥a]

1 sul"l'giTmnsmitt.er
ard (TRANS) is
2 | Quthole Mounting Bracket {5-Ball) 515-6292-00 mpg‘o&m
3 | Submini-Switch Roller Actuator {Qty. 5) 180-5119-00 m"‘:‘:?n::-.fmr
4 | #2-56 X 34" HWH SER TF (Qty. 10) 237-5938-00 (REC) and with the
5 | ins. Tubing .17". (Qty. 5) {Not Included) 605-5006-00
6 |Switch Dicde, INAGD1 (Qly. 5) 112-5001-00
g | Coil, 23-800, incl. Coil Sleeve 090-5001-00
9 | Coil Sleeve 545-5076-00
10 | Coil Diode, 1N4004 112-5003-00
11 1 Coil Retaining Bracket 535-5203-01 ___
12_| Plunger Assembly 515-5941-01 |[EnNSilocIcRANIEA héEEch— SPh T
13 | Compression Spring 266-5020-00 | 26 | Plastic Spacer 545-5400-00
14 | Rubber Bumper (Grommet) 545-5105-00 27 |#8-3ZPPHX1"LG 232-5606-00
15 | #B-32 X .25" HWH SER M5 (Qty. 2) 237-5964-00 | 28 |Rubber Bumper (Grommet) 545-5105-00
16 | #8-32 X 35 HWH TF {Qty. 4) 237-5067-00 | 29 | Retaining Ring 7/16" @ Shaft 270-5005-00
17 | OPTO Transmitter (TRANS) Board 520-5124-00 30 | tink, LockBall 545-5058-00
18 | OPTO Receiver (REC) Board 520-5125-00 31 | Retaining Ring, 1/4" # (Qty. 2) 270-5002-00
19 { OPTO PCB Tube Spacer (Qty. 6} 530-5308-02 32 | Lock Ball Cam Assembly 5415-5815-01
20 | OPTO PCB Rubber Grommet (Qty. 6) 545-5518-00 | 33 | Compressian Spring 266-5000-00
21 | #6-32 X %" HWH TF (Qty. 6) 237-5028-00 | 34 | Coll Retaining Bracket 535-6658-00
22 * | Ball Trough Wire Harness (Not Shown 036-5386-05 | 35 | Coil, 25-1240, incl. Coil Sleeve 090-5034-00
; el Bl SSPEPATENGLS| 36 | Coil Sleeve 545-5411-00
23 | Core Stop Assembly 515-5(088-00 | 37 ] Coil Diode, 1N4004 112-5003-00
24 | Lock Ball Bracket Assembly 515-5817-01 | 38 |#6-32 HWWHTC X .38 LG (Qty. 4) 737-5808-00
25 | Plunger g7/,5" X 2.25" LG 530-5250-01 |39 * | Lock Ball Wiring Hamess (Not Shown) 036-5301-01
Note: An asterisk (*) indicates ftem Is not depicted in pictorial. AQ | Ball Trough Enter/Exit Scoop 535-7329-01
Assembiy Section 4 Page 71
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* Flipper Assemblies
500-5944-02 (Right), 500-5944-12 (Left)

“w/ B

©)

~ i &

3

&,

oHating 1.

Actyatar - e
K. “RivetyesX st ly. - . L
8L Washier 105" THK 203" DX 53" QD

- Réfuirh’ Brac

80 - X.9537' Long 378" Hex Nut' . " > s
; it a5 Right Flipper Bat & Shaft Assembl
gg Her .1 gg-!( T(mn(nezgg'{ ?g))((asap n/a Ct?lor: wgnre W/SQNIC THE HEDGEHOG™ 1060 515-5133-01-03

S8R #10-32 Splif Lock Washet (Qty, 2
8  #10 Star]':Vaéﬁer' e ( ‘i}f )

#10&32-3‘0%9 X 1astgs (Qly: 257 - - ;

NESErENGRE 2 SEIPATET AR N ARE: " SPRPARENE

Flipper Base (-00 Right; -01 Laft) £35-727 9 | Pawer (End of Stroke) Switch 180-5149-00

-4 Flipper Bushing 545-5584-00 | 10 | Switch Plate/Spring Retuin Bracket 535-7354-00
jal Bumper 245-5428-00 | 11 | Flipper Return Spring 265-5035-00
o #6-32 X .3¢" Lg. HWH TF SERR (Qty.3) 237-5910-01 12 | Coll 22-1080 (YEL-GRN) incl. Coil Sleeve | N90-5032-00
3 #10-32 X 32" Lg. HWH TFSERR (Qty. 2) | 237-5961-00 | 13 | Cail Sleeve 545-5388-00
i Spring Washer 269-5002-00 | 14 | Coil Diode, 1N4004 112-5003-00
o #8-32 X .38 Ly. HWH TF (Qty. 2) 237-5967-00 15 | Coil Support Bracket 535-7356-00
5 Plunger/Paw| Sub-Assy. (-00 Rt.; -01 Lt.) |515-6518-XX **| 16 | #6-32 X .63 HWH TF (Qty.2) 237-5928-00
s : : : ; [ 17 _| Cail Stap Sub-Assembly (w/e.093" Hole) 515-6308-01
= o T TR

ﬁ s Bl i ;go o

. _ Coil St ik B 53577%2%%
| ** NOTE: When crdering a part for the Right Assembly replace the

+ | 300" with *-00"; for the Left Assembly replace the “20{" with *-01".

. - IMPORTANT: WHEN REPLACING ITEM BR, FLIFPER LINK, WE ADVISE
.. || REPLACING WITH ENTIRE ITEM 8A, FLIPPER PLUNGER/LINK ASSEMBLY
‘| DUE TO OVERALL WEAR & TEAR,

*+*+ CHECK ALL OTHER COMPONENTS AND REPLACE AS REQUIRED ***

- Ng I P “"irt,

dPart:Nanie:

| SPtPartE

n/a

Left Flipper Bat & Shaft Assemhly
Color: wire W/SONIC THE HEDGEHQG

LOGO

515-5133-01-04

Section 4
Chapter 2

Assembly
Drawings




“u

_—

L

Up-Down Post Assembly

500-6023-00-44

R B
" " ]
Y ----:=(‘l|:_---j_.
Playfleld bl TReal (EE e o ’ 4
——— “‘*"“"w 1 | Up-Down Shaft Sub-Assembly 515-6418-00
® 7
Bl 3
3 J iﬁ%éﬁ; hEhe) : H R LD
': 2 | Up-Dawn Mnuntmg Bracket 535-7505-01
n 3 | #10-32 Hex Jam Nut 240-5201-00
o 4 | #10-32 Keps Nut 240-5208-00
5 | Nylined Bearing 1/4" Shaft 545-5050-00
6__| Coil 27-1500, incl. Coil Sleeve 020-5004-00
7 | Coll Diode, 1N4004 112-5003-00
8 | Coil Sleeve 545-5076-00
9 | Spring Washer 269-5002-00
10 [ Coil Retaining Bracket 535-5203-01
11 | Spring 266-5022-01
12 #8-32 X 1/4" Mach. Screw P-PH SEMS 232-5300-00

(Qty, 2) Note: if replaced. apply loctite before instaliation.

13 | Plunger Assembly 515-6439-00
14 | Rubber Bumper {Grommet) 545-5105-00
15 | Coil Insulator £45-5431-00

Slingshot Assemblies

Assembly
Drawings

500- 5845-01 (Right & Left)

Arrn & T|p Assemhly

51 5—5340—01
Armature Link 545-5062-00
Plunger & Link Assembly 515-5338-00
Compressiori Spring 266-5020-00
Coil Diode, 1N4004 112-5003-00
Coil 26-1200, ind. Coil Sleeve 090-5044-00
Coil Sleeve 545-5031-00
Coil Retaining Bracket 535-5203-03
#8-32 X 1/4" Screw (Qty. 2) 232-5300-00
Switch Diode, 1N4001 112-5001-00
slingshot Switch (Qty. 2) 180-5054-00
Tension Switch Plate (Qty. 2) 535-7344-00
#6-32 X 3/4" HNH (SER) Zinc {Qty. 4) 237-5958-00
Retaining Ring 1/4" @ (Qty. 2) 270-5002-00
Section 4 Page 73
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Super VUK Assembly (Under Arch)

500-5880-00-44

Super VUK Weld Assembly

1 515-6123-00
2 | Micro Switch (Loop Type) 180-5116-00
3 [ #2-56 X 1/2* HWHS MS TF (Qty. 2) 232-5937-00
4 | Switch Diode, 1N4001 112-5001-00
5 | Coil, 24-940, incl. Coil Sleeve 090-5036-01
6__| Cail Sleeve 545-5076-00
7 | Cail Diode, 1N4004 112-5003-00
g | Cuil Retaining Bracket 535-5203-01
9 | #8-32 X 1/4" PPH (Lock-Tite) (Qty 2) 232-5300-00
10 | Compression Spring - 266-5020-00
11_| Plunger Assembly 515-5941-01 |
12 | Rubber Bumper (Gro mmet) 545-5105-00

Regular VUK Assembhes (nght & Center Ball

500- 5839-02-44

1_ [Micro Swrtch {Loop Type) 180-5 1 1 E—OO
2 | #2-56 X 172" HWH (Qty. 2) 237-5937-00
3 | Switch Body Protect Flate 535-6539-00
4 | switch Diode, 1N4001 112-5001-00
5 | VUK Bracket 535-6607-00
6 | Coil 27-1500, incl. Coll Sleeve 090-5004-01
7 | Coil Sleeve 545-5076-00
8 1 Coil Diode, 1N4004 112-5003-00
9 | Coil Mounting Bracket 535-5203-03
10_ | Rubber Bumper (Gromimet) 545-5105-00
11_| Compression Spring 266~5020-00
12 | Plunger Assembiy 515-5941-01
13 | #8-32 X 1/4° PPH (Lock-Tite) (Qty. 2) 232-5300-00
14 | Coil Insulation 545-5431-00
15 | Crescent Spring Washer 269-5002-00
Page 74 Section 4
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Turbo Bumper Individual Parts

(Not available as an assembly. Parts are grouped for easy reference.)

:'L!ir

%3]
o
=
3
i
O
<
c
e
]
[
(=3]
(%) ]

\('/ == Assembled
|
|
|
f
]
[ i
! i
] | 1 _| #555 Wedge Base Bulb 165-5002-00
g | 2 | #555 Wedpe Base Socket 077-5206-00
; ! 3 | #5X7/8" PHRH (AB) (Qty. 2) 237-5826-00
‘ A | Bumper Body 545-5197-00
B [ | ! 5 | Ring Assembly 515-5085-00
j! m 6 | Bumper Skirt 545-5607-00
: { 7 | Bumper skirt Spring 266-5048-00
o ; 8 | #5-32 X 1-3/16" Spiral Shank (Qty. 3) 237-5957-00
N\ 9 | Bumper Base ' 545-5195-00
e e e ey § AT 10 [ #6-32 Nylon Stop Nut (Qty. 5) 240-5005-00
i
(] !
; J\ ! 11 | Plunger 530-5348-00
- ! 12_| Coil Spring 266-5047-00
N S E 13 | Coil Sleeve 545-5031-00
& ’| 14 | Coil 26-1200, incl. Coil Sleeve 090-5044-00
N i 15 | Coil Diode, 1N4004 (Not Shown) 112-5003-00
i 16 _| Fiber Yoke - 545-5609-00
O ; 17 {Metal Yoke 535-7346-00
|k ' 18 | Metal Yoke Stop 535-7347-00
L ‘ ! 19 | Coil Bracket Sub-Assembly 515-5939-00
. { 20 | #6-32 X 1/4" HWHTF (SERR} (Qty. 2) 237-5952-00
? | : SWITCH GROUP
L.z \ iR A Namet
: 21 [#6X 1/2 HWH (AB) (Qty. 2) 234-5001-02
- ! 22 | switch Bracket 535-7342-00
! 5 23 | Spoon Switch Actuator 545-5610-01
| ! 24 | Stack Switch 180-5015-03
- ; 25 | Switch Diode, 1N4001 112-5001-00
: 3 L 26 | Switch Plate 535-7344-00
. i 27 | #6:32 X 3/4" HWHMS (SERR) (Qty.2) | 237-5058-00
T _ASSOCIATED GROUP
i 28 |#4X 3/4" PH RH (T25) (Qty. 2) 237-5873-00
o e e Y
I‘- 29 wiﬁl:g'a-?;' Reﬁ:l. seqmsgnil\'::ran:ulfcﬂ;im. 550-5057-XX
= and of this antes ot sierpade color cholces
L
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Shaker Motor Assembly (in Cabinet)

515-5893-00

f——
—~ .
|
A
Naote:
The shaker Motor Board,
515-5742-00 is not a part
7 of this assembly.

Shaker (Vlbrator) Motor

041-5029-00

We:g hts (Qty 2)

535-6727-00

1 4 .
2 | Shaker Motor Bracket 535-6711-00 5 | #8-32 X 3/8" HWH Screw (Qty. 2) | 237-5903-00
3 [ insulator 545-5425-00 6 | #10-32 X 1/2" SCHS Cap Screw (Qty. 4) | 237-5904-00

Knocker Assembly (In Cabinet)
500-5081-00

- (Behlnd 6)

‘ 1 T coil 23-800, indl. CDI| Sleeve T -090-,5001 -01 T 5 - ‘le‘Retalner Bradc 535 5203-03. »
2 | Coil Skeeve 545-5076-00 7 _{ Rubber Bumper {Gremmet) 545-5105-00
3 i Coll Diode, TN4D04 112-5003-00 8 | #8-32 X 14 * PH PAN SEMS {Qty. 2) 232-5300-00
4 [ Crescent Spring Washer 269-5002-00 9 | Plunger Assembly 515-5000-02
5 _| Kickback/Knacker Bracket 535-5265-00 | 10 | Compression Spring 266-5020-00
Page 76 Section 4 Assembly
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Up-Down Metal Ramp Assy. (Operated by Up-Down Ramp Plunger Assy.)
500-6042-00-44

bl

RARY: ) 2 ArInEiTA)
Llft mp & Post Link sbl | 51

Note:

The above assembly snaps in between the -
Top Loop Flat Rall (515-6389-00) and the Top
inner Right Loop Flat Rail (535-7460-00).

The Post Link snaps Into the Link on the

i i

5 | Ramp Hap 535-7520-00 | on o re e acar o Use ftem 4, E-Ring.
3 | Rivet 1/8" 2 X 532" (QYy. 2) 249-5009-00

4 | E-Ring t/4" 2 270-5002-00

5 | Ramp Floor & Hinge Assembly 15-64

Up-Down Ramp Plunger Assembly (Operates Up-Down Metal Ramp Assy.)

500-6044-00-44

Assembly
Drawings

R ‘ 3 i

1| Bracket & Armature Stop Assembly 515-6435-00

Plunger & Link Assembly . 515-6461-D0

3 éoii Retaining Bracket (Qty. 2) 535-5203-01

4 | Nylined Bearing 7/16" 8 Shaft h45-5418-00

5 | Retaining Ring 7/16" # Shaft 270-5005-00

6 |HD Spring 266-5034-00

7 | #8-32 X 1/4" PPHW/SEMS (Qty. 4) 232-5300-00

g |coit27-1500 090-5004-00

9 | Coil Sleeve 545-5411-00

10 | Coil Diode, 1N4004, incl. Coil Sleeve 112-5003-00
Section 4 Page 77
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8-Ball Lock Trough Assembly (Operétes with 8-Ball Lock Plunger Assy.) g

500-6025-00-44
—
Note: See Section 4, Chapter 1,
Parts Identification & Location,
Playfield - Boards, for the Membrane .
Switch Board Part Number, ’ '
—T
2t HieE: i Nt : Y
8-Ball Lock Trough Nyliner 5L1-FF Thomson 545-5485-00 : o
2 | Memhrane Switch 181-5000-00 Tl
8-Ball Lock Plunger Assembly (Locks balls in the 8-Ball Lock Trough Assy.) .
500-5867-01-44 —
w
@ "
] i
o, a
o J
3
= -
o g
a B
g. T
3 H
‘-Q i ‘
w1 s
‘ ;
e N
3 |CoilBracket(Qty.2) 535-5203-01
4 ! Nyliner, 7/16" @ Shaft 545-5418-00
5 | Retaining Ring, 7/16" & Shaft 270-5005-00
6 | Compression Spring . .| 266-5020-00
7 | #8-32 X 1/4° PPHW/SEMS (Qty. 4) 232-5300-00
g8 | Coil 27-1500, incl. Coil Sleeve 090-5004-00
9 [ Coil Sleeve 545-5411-00
10 | Coil Diode, 1N4004 112-5003-00
11 | Spring Washer 269-5002-00
Note: ftem names are given for reference only and cannot be
ordered. For these items, the sub-assembly must be ordered.
- Page 78 Section 4 Assembly
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Upper Trough/Trap Door Assy. (Attached to ltem 16 Back Panel Assy.)
500-6031-00-44

A o N RS R D e e e ; Ehh

1 |Trough 515-6428-00 | 14 | Retaining Ring 3/16" & 270-5001-00

2 | Coil 28-1050, indl. Coil Sleeve 090-5046-00 | 15 | Trap Doar Plate 535-7283-00

3 | Coil Diode, 1N4DO1 112-5001-00

A | Coil Sleeve 545-5500-00 | 16 | Back Panel Assemb 500-6028-00-44

5 | Cofl Mounting Bracket 535-7313-00

6 |#6-32 X 3/16" PHMS (SEMS) (Qty. 2) 232-5209-00 ‘

7 | Plunger Assembly 515-6057-00 {

8 | Nyliner 1/4" @ 4.2-FF Thomson (Qty. 2) | 545-5423-00 -

9 | Retaining Ring 174" # (Qty. 2) 270-5002-00

10 |Shaft-Trap Door 530-5343-00

11 | #6-32 X 3/8" FHMS (Qty. 2) 237-5871-00

12 | Crank Arm Assembl 515-6184-00

13 | #8-32 SHCS 237-5897-00
Assembly Section 4 Page 79
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Rocket Ship

Rocket Ramp Assembly

500-6020-00-44

1

2 (A-B)

-

K f iNarne i ':“ e
Micra Switch Eracket

AT

545-5649-00_| 12 535-7532-00
#8-32 x 1/2" HWH (SERR) (Qty. 4) 237-5905-00_| 13 | #2-56 X 3/8* THR. Form {Qty. 2) 237-5938-00
#8 Washer (Qty. 4) 242-5005-00_| 14 |Switch Diode, 1N4001 112-5001-00
Trough 235-7499-00_| 15 | Stationary Pivot Bracket Assy. (Qty. 2)- 515-6417-00
Snubber Bracket 535-7533-00 | 16 | Pivot Bracket 535-7501-00
#8-32 X 5/8" THR. Form (Qty. 2) 237-5951-00 17_ | Retaining Ring 1/4" g - 270_5002-gg_
#8-32 Stop Nut (Qty. 2) 240-5102-00 | 18 | Mini-VUK Assembly 515-6441-00
Butyrate Assembly -38 515-6468-38 :
8 | Bracket Assembly 515-6415-00 |y
9 | Rivet 1/8" 8 X 3/16" (Qty. 5) 249-5001-00 : : S : 7
10 | Nyliner (Qty. 2) 545-5423-00 [A-5% % CAM Aeeotr TP r—
11_| Micro Switch (Loop Type) 180-5116-00 19 7| Mator, Bracket & CAM Assembly 513-6414-00
! * See next page far detail of item 19 with a breakdown of parts.
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Motor, Bracket & Cam Sub-Assembly (Detail from Rocket Ramp Assy.)
515-6414-00

PARTIAL TOP VIEW

PARTIAL SIDE VIEW

1
ap,9A,9C 2B
1 | Motor Assembly 515-6383-00 7 __| btink 535-7504-00
: Bl 8 | Retaining Ring 1/4* n 270-5002-00
- DL CAM Link Assembly (Rocket - -
9 | #6-32 X 1/4" PHMS SEMS (Qty. 2) 232-5200-00 e e (o 515-6448-00
3 | Micro Switch (Qty. 2) 180-5052-00
4| Switch Diode, 1N4001 (Qty. 2) 112-5001-00
5 | #4-40 X 5/8" FHMS (SEMS) (Qty. 4) 237-5832-00
6 | Motor Bracket 535-7500-00 :

Assembly
Drawings

T Items 1A, Neon Bulb, & 1B, Capacitor, are included with Item 1, Motor
{Operation Note: The bulb is used for spike suppres

Section 4
Chapter 2

Asserbly. Items 1A/ 1B can be ordered separately, if required.
sion and the capacitor is used to eliminate line noise.)
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Moon Unit Assembly t

500-6021-00-44
PARTIAL TOP VIEW
Motar
0 ) o . . m loma
e apm—— ‘
g e/ | Playfield =
AU |
~
Motor

Switch
Forward

Suppo 535-7538-00

. T | Roller Assembly

i jH 3 i 2 35,3}

T item 3, Roller Assembly, is not included with the Moon Unit
Assembly, 500-6021-00-44. It must be ordered in addition if
2| required. This roller assembly is located under the playfield (see
diagram above) and help keeps the drive beit (ltem 1)) taught.

4 | Motor, Bracket & Cam Sub-Assembly | 515-6407-00 |
See next page for detail of item 4 with a breakdown of parts.
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Motor, Bracket & Cam Sub-Assembly (Detail from Moon Unit Assy.)
515-6407-00

PARTIAL SIDE VIEW

—

Drive Belt
(item 1J, previous
page)

2

<

PARTIAL FRONT VIEW

DI T e AL VTSI G T DA U g

-

i page)

I Drive Belt
j#pe— (itemn 1), previaus

Support Bracket
{Hem 2, previous

page)

SAEN

#8-32 Hex Nut (Qty. 2) 240-5104-00
7 #8-32 X 1/4° PHMS PAN 237-5974-00
AL DI BTE A bt ” :

9 | Micxo Switch (Roller Actuator) (Qty. 2) 180-5119-00
2 | motor & Support Bracket Weld Assy. 515-6447-0 10 | Switch Diode, 1N4001 (Qty. 2) 112-5001-00

3 | Gear 530-5374-02 - -
- 11 | #2-56 X 3/8" TF (Qty. 4) 237-5938-00

4 | #6-32 X 3/8" SHCS 237-5944-00 "
5 | Retaining Ring /4" 270-5002-00 12__ Fiche Paper (QW. 2) 545-5431-00
a = itch Pl _

6 | #8-32 X 5/8" HWHMS (Qty. 2) 237-5907-00 13 | Home Switch Plate Bracket 535-7477-00

+  Items 1A, Neon Bulb, & 1B, Capacitor, are included with item 1, Motor

(Operation Note: The bulb is used for spike suppresston and the capacitor is used to eliminate line noise.)
Section 4
Chapter 2
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Assembly. Items 1A/ 18 can be ordered separately, if required.
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Plastic Ramp Assembly o
500-6027-00-44

TR ST

MEENae e e R NS PSrtNGmaR L

Plastic Ramp Assembly | 545-5639-00 Rivet 1/8" # X 3/16" (Qty. 10) 249-5001-00 s
Ramp Flap . 535-7208-00 | 9 [ExitSwitches Cable Hamess 036-5380-06
Washer (Qty. 6) | 242-5017-00 [ 10 | Exit Ramp Bracket (Qty. 2) 535-5291-00 -
Entrance Protect Plate Lt/Rt. (Qty. 2) 535-6707-01 | S0 Eniaice St d AR e e esa dhaes ; GEE At
#6 X 1/2" Truss {Qty. 2) 237-5809-00 | 12 |Ramp Flap Rivet 3/8" @ (Qty. 2) 249-5009-00 -

#6 x 3/8' HWH (Qty. 4) 234-5000-00 | 13 |Diverter Plate 535-7511-00
Double Sided Tape (2 pieces) 626-5027-00 | 14 {Base Plate Assembly 515-6427-00 r
Exit Switch Sub-Assembly (Qty. 2 515.6469-00 | 15 |Spring , 265-5041-00 i
& M GEOIUE R o 164 | NylocStophuts3a 240-5102-00 “’”
e . o R 65 [ washer : 242-5005-00 .
El it AL B e ltems continued on the next page. LJ
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Plastic Ramp Assembly Continued
500-6027-00-44

.‘-—-—-—-’——_“_'_'-"—-'--—._-—-_--_.
. -—
- ~
- —
-~ b
-

i —— i —— e ———

S -

T e e e —

E& 2 '_IJU‘ .l
Washer Nylon 8-32

Entrance Gate bly

1-1/2" Hex Spacer

#6-32 X 3/8"PPH

232-5201-00

Continued in the next column.
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StandaUp Target Assemblies: §

500-5857-XX 500-5835-XX
Narrow 1" All s
- Rectangle Round '
(Front View) {(Front View) (Front View) (Front View) (Side View) o
TTIESEReCoS=D 7
.
. .
e, N
; .
[ - E:.'_'.'..'ﬁ - :
LL S
I > :
Il I
[ I
H :
[ HIRA
i ] 1
! T
1 i @I
I H I
1 I |
! i @1
I I
= o T = = 5 —
1 | Mounting I-iracl.c.et” : 535-68956-00F L
2 | Switch Back Plate 5 535-6452-00
C | Sw. & Target Assy. Narrow Rectangle (Flat) | 9 [ 515-5967-XX | 3 | 6-32 Nyloc . : 240-5010-00
D | Switch & Target Assembly 1* Round (Flat) | 4 [515-5966-XX | 4 | 6-32 X 34 HWH Ser. (Type C) (Qty. 2 237-5958-00 )
5 | Switch Diode, 1N4001  112-5001-00
Items with a @ i t used in thi . The followi Fcam Pad ‘ .
v oot b e & D e et |6 Foamfed_ 242 501700
C: X104, GRN®, X105, BLU* X3 "-06, YEL*, X4 .08, WHT* 7 | Washer 5/16 242-5017-00)
D: X4 °-02, RED". 8 | Rivet 1/8" 2 X 3/16° | 249-5001-00] .
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Schematics & Troubleshooting
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Backbox Wiring
Backbox Board Layout Wiring Diagram
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Chapter 2 of 4]

Playfield Wiring
Playfield Switch Wiring Diagram
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Playfield Magnet Interface & 7-Segment Display Board Diagram
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Trough Up-Kicker OPTO
Theory of Operation & Schematic

Theory of Operation

As light from the Transmitter falls on the Recejver LED, it generates a Positive Bias Voltage (0.7v to 1.5v) which
is applied to the gate of Q1, turning Q1 off. When Q1 is %e]d off, no current flows through Q2’s Base, the
transistor is off acting as an OPEN SWITCH. When the light is interrupted (BLOCKED) R1 bleeds the gate
voltage off of Q1 allowing it to conduct, switching Q2 on, which acts as a CLOSED SWITCH. ‘

Fig. 1
|_" T - - 7
‘ SWITCH ROW /
| ‘  MTS000UR E TRETURN |
I +5y o o WHT/XXX WIRE |
[ [ IR . | |
l MTSUOIO_EE ¥ == & 1M§- B Q- 3
| (See Note) I v | & 2N3906 1
| 15‘35 | i | swichcoL /|
I | ~10K . - [A] 2N5460 2] DRIVE |
| GND [— . S GRN/0OC WIRE
R - - 1
920-5124-00 - 920-5125-00 > _ Linht
Transmitter | Receiver — =0

Note: The RADIO SHACK part number for the LED MTS000UR is 276-087.

Troubleshooting _ o :
(The following tests indicate normal operating conditions) |

7. Volt Meter Test:

A. OPEN OPTO (Light Falling on LED) = SWITCH OPEN, Place meter leads across points A and B (Refer to
_Schematic Drawing Fig. T above). It should read approximately 0.8 - 1.2v DC. “

B.. CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place meter leads across points A and B (Refer to
Schematic Drawing Fig. 1 above). It should read approximately 0.0 - 0.1v DC. ‘

Page 94 | Section 5 Playfield Wiring
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Trough Up-Kicker OPTO
Theory of Operation & Schematic

Troubleshooting Continued

2. Oscilloscope Test:

A. OPEN OPTO (Light Falling on LED) =
+5y SWITCH OPEN. Place Scope lead at Pin-1
of OPTO Rec. Bd. with Scope Grounded.
(See Fig, 1). The Scope should display a
STEADY +5v as shown in Fig. 2A, Wave
Form Diagram.

Fig. 2A

+Ey B. CLOSED OPTO (Light Blocked) =
SWITCH CLOSED. Place Scope lead at
Pin-1 of OPTOhRec. Bd. V\;ith ﬁﬂccépe IGrounded.
: (See Fig. 1). The Scope should display a
Fig. 2B PULSE STREAM indicating Q2 has switched
N - "On" as shown in Fig. 2B, Wave Form Diagram.
0 — OO Thisis your Switch Drive Pulse.

T0 = Switch Read Period

3. Bench Test (See Fig. 3 Below):

Disconnect the OPTO Transmitter / Receiver Board from the circuit. Connect one side of a 560W Pull-up Resistor
to Pin-1 of the OPTO Receiver Bd. and the other side of the resistor to a 5v DC source. Connect Pin-2 to
Ground. Connect a +5v DC source to Pin-1 of the Transmitter and GND to Pin-2. Align with the Receiver OPTO
approximately 3" distance. Using your Volt-Meter or an Oscilloscope, monitor Pin-1 while BLOCKING and
UN-BLOCKING the BEAM from the Transmitter. The output will be approximately +5v DC when the BEAM is
not BLOCKED and approximately 0 volts when the BEAM is BLOCKED.

Fig. 3 +bv
560.c2
1
+5v [214
OPTO QZ = OPTO +5v
Trans. — - OPEN
9
GND [T+ D—_L BLOCKED Ov
Playfield Wiring Section 5 Page 95

Chapter 2



W
o
n
u
[=)
=
Ul
=2
o
=+
m
o

Single Trough OPTO Alignment / Test

When a working OPTO is installed and connected in a game, the transmitter should light when the power is switched on. -
With the playfield In Service Position #1 (playfield pulled forward resting an the playfield support brackets) and the game on,
the light shouid show up as a "RED RING" through the back of the Receiver Board around the Receiver LED. With the game

in Switch Test Mode, lifting the Trough Plunger with a fingertip shouid block the Beam and cause the Switch Pasition to
trigger. . .

A
VIEW FACING TROUGH ~ SECTIONAL VIEW FROM RIGHT
(PLAYFIELD IN SERVICE POSITION #1) - Q .
RECEIVER BOARD ' LIGHT PATH (NOTE ALIGNMENT)
BRIGHT RING / PINDALL.
o : S \TRANSMITTER LRECEWER *’:
LIFT PLUNGER TO CHECK SWITCH AS SHOWN |
PLUNGER BLOCKS BEAM - ?

Page 98
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Section S

Printed Circuit Boards (PCBs)

2-Flipper Wiring Diagram
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New Solid State Flipper Board

We have redesigned our Solid State Flipper Board (S5FB) so that a misadjustment or failure of the
End-aof-Stroke (EOS) Switch will not affect the operation of the flippers. The flippers will still work! The EOS
Switch is strictly an added feature, not a functional part of the circuit (see EQS Switch Theory of Operation).

Theory of Operation for the So-h'd State Flippers

The Solid State Flipper Board is a Multiple Flipper Solenaid Driver Circuit. Each solenoid driver circuit contains a
One Shot Timer, a 50V Driver, and an 8V Driver, I

Looking at one circuit, Schmidt NAND gates U1A, U1b, and U1D make up the One Shot Timer. The timer length
is controlled by R10, R33 and C2. The output of the timer is gated at U1C with the buffered switch input from
Q6. The output of U1C controls the 50V driver circuit consisting of Q4, Q1, Q2, Q3, and D1. As long as the

flipper button

is activated, Q6 will keep the 8V driver circuit,-SR1, -on.

The 50 volts provides the actuation power to the flipper solenoid while the 8 volts provides the holding power.

Theory of Operation for the EOS Switch

The End of Stroke (EOS) Switch used in our flipper circuit is a Gold Peened Contact, Blade Switch Assembly,
mounted on the flipper assembly. : : :

Electrically, it is*connected in series with the Cabinet Flipper Switch and the Flipper EOS input on the Solid State
Flipper Board (SSFB)-connector CN1 which enables the 50 Volt DC Drive Circuit. 5 ‘

Refering to the Fliﬁper Wiring Diagram, one side of the Flipper Cabinet Switch is connected to ground

(BLK-Wire), the ot

which enables
closed switch.

er side (BLU-VIO Wire) is connected to the flipper switch input on the SSFE Connector CN't
your 9 Volit DC holding voltage and is connected in series to the EOS switch which is-a normally

The function of the EOS Switch is to prevent the flipper bat from being knocked back by a high velocity shot on
the playfield. If while holding the flipper in the up position, the bat is moved back 1/16" ar more, the EQ5
Switch will close giving the coil another 50 Volt puise. e -

EQOS Switch Adjustment

The switch contacts should be adjusted so that when the solenoid is energized, the contacts stay closed for .
almost the full travel of the plunger. The contacts should open 1/16" befare the phanger bottoms out or
reaches maximum travel.

Troubleshooting Tips , _ S
The only indication of a |[]j'roble.-r:n you will have is the player complaining that when the flipper bat is being held

in the up position, a hig

velocity shot from one of the playfield solenoids causes the ball to hit the flipper bat

and physically knock it back. This will not occur if the EOS Switch is working. Check switch for alignment and
continuity, replace if necessary.. g .

Page 100

"Note:

See the inside cover and the end of Section 3, Chapter 2, Diagnostics, for
information on the Dr. Pinball option through the Portals™Service Menu
for additional information and help through an additional flow chart.
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Solid State 2-Flipper Board
(Part N° 520-5080-00)
Circoit Trovhleshooting Flowchart

Check fora good
GND connection
to flipper cabinet
switch (Black wires).

Check flipper switch
mounied on side of
cabinet.

{N. O. switch)

Check wiring and
connections
from CN1 to EOS 1o
cabinet switches.

Connect
a Jumper fror
GND fo CN1 Pins
1 or 2 on 35FB;

D LED

REPLACE
55FB.

REPLACE
IfO Driver Board,

'. Printed Circuit Boards (PCBs)

pper
energize?

is held?

DoesED
flicker on
SSFR?

Check fuses
FT &F3
on S5F&.

Checlk fuses
F2 &F4
on SSFB.

Check
connector
CN2, Pins 6 &7 .
for 8v AC
on S5FB,

Check
connecior
CN2,PiIns 8 &2
for 80v DC
on SSFB.

Check F21
(5 Amp Slo-Blo)
on I/O Driver Board.

SEE GLOSSARY OF TERMS
FOR UNKNOWRN ACRONYMS.

Section 5
Chapter 4

beneath head in Cabinet

Check 2-Pin connector
(GRY & GRY/GRN wire)

for continuily. Check
oufput voltage for $v AC
from transformer.

REPLACE
S5FB.

Check
wiring and
connections.

FOR FURTHER REFERENCE, SEE
2-FLIPPER WIRING DIAGRAM.
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Solid State Flipper Board Schematic
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Solid State Flipper Board Component Layout

CN1 v
- +OR38 1 1 10
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Dot Matrix & Controller Board Combinded Display Connections

00-2505-02S
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KEY

3

KEY
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GROUND
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+5VDC

BLK

RED

+12 VDC
+68 VDG

h 4

g L 8 § v £ 2
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VIO/YEL

I
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DISPLAY ENABLE
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ROW DATA

GROUND

w4
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Display Controller Board Schematic
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Display Controller Board Component Layout
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Display Power Supply Board Component Layout & Parts

—
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, S e > SEREe S b o]
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L
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L P17806@. PCO COMPOMENT PLACEMENT LEGEND 4 i

ITTEM  QTY PART NUMBER  REF-DESIGNATOR DESCRIPTION

1 1 Note: F1 S.B. 0.5A

2 2 Q3 Q4 HEATSINKS - AAVID #563002

3 2 Part Numbers C2C1 200V 150uF RADIAL LYTIC

4 4 are not yet R10 R9 R5 R4 1/2W 1.5K

5 2 yet availalhe. R7 R6 1/2W 330K

6 2 R2 R3 W 47K

7 1 R1 5W 130

B 1 RS 5W 2K

9 2 D3 D4 3.9v 5228

10 1 D5 68V 47604 "

11 1 D6 100V 4764 B

12 1 D7 13V 4743 9]

13 1 o1 MPSAD2 &

14 1 Q2 MPSA42

15 3 C3cacy 500V 0 1uf CERAMIC DISK

16 ] Q4 MIE15031 n

17 2 Q3 Q5 MJE15030 =

18 ) C5C6 25V 22uf RADIAL LYTIC o

19 1 VR1 78127 =

20 1 N2 sﬁkm 56 (PIN3=KEY) s

T oA L e— 3
=KE W

23 2 Q3 Q4 6/32 XEY NUT )L

24 2 a3 Q4 6/32 X 3/8 SCREW

25 2 Fi1 FUSECLIPS
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110 Power Driver Board Theory of Operation

5V Supply:

An AC voltage of approximately 9V comes into the board at [J1 7-(14)]this AC voltage is then full-wave
rectified by bridge BRDG21 and fiftered by capacitor C203. The resulting voltage is 11VDC which is inserted -
into a linear voltage regulator for the output of 5VDC. This 5V regulated voltage can be adjusted by :
potentiometer R116 the voltage should be set to 5.00V. Besides powering the /0 board the regulated 5 volts
supplies power to the CPU & Sound Board Gas Plasma Display and Plasma Controller Board. Power for these
devices comes off the /O on [J16-(4-8)]. 3 :

+5 +12 +50V +18V 420V LED Indicators: . o C :
These DC voltages are derived on the |/O board by rectification and filtering. Each has a LED indicating that
power is being supplied to each of these voltage sources. The -12V supply comes from the same transformer
winding as the 412V thus it does not have aled indicator. ** Note that the +50V &+20V power sources are-
turned off by the interlock switches when the coin door is open. o : : -

LED Supply Voltage LED  Supply Voltage .
L2 +5 L200. +20V T
L201 +50V L202  +18V

L203 +12V j

Reset Circuitry:

The IO will reset in three cases: ' ‘ : :
1. The CPU is in reset, The CPU/ZS reset signal is fed into the I/O through connector J1 and forces the /O into”
reset. - | ‘
2. The 5V supply has fallen bellow 4.75V. o ' ! o ‘
3. The watchdog is not being fed by the scanning of the light matrix, More specifically pin 19 of U6 must be -
toggling once every 50ms to prevent the watchdog from resetting. The scanning of the light matrix is
controlled by the CPU through J1. _ ' 3

LED L204 shows the reset state of the I/O board. If this LED is not lit either the 5VDC is below 4.75V or the CPU
board is holding the I/O in reset. [f the LED is flashing this means that the watchdog is not being feed by the
CPU board and the /0 is oscillating into and out of reset. If the LED is continuously on the board is out of .
reset and communication from the CPU to the lamp matrix is confirmed. Testpoint Blanking is the actual reset
signal on the I/O. A low voltage indicates that it is in reset this will turn off all Solenoid drivers Flash tamps
Lamp Matrix Drivers Auxiliary Outputs and Flipper Outputs. A high voltage indicates that it is out of reset and
normal operation cani take place. ' :

Address Decoding: _ :
All Address decoding is done by two 7405138 (1 of 8 decoder). Both of these must bé in operation for the /O
to function properly. :

Solenoid Drivers & Flash Lamps:

J8 & 19 are low side drivers for driving solenoids and other heavy loads. Each connector has its own buffer
driving 8 drivers. J8 & J9 cansist of MOSFET drivers 20N10L which can easily & safely be tested by clipping one
end of a clip-lead to test paint FET TPL1 and then the other to the corresponding gate resistar R1-R16 {(see note.
1). This will apply 3.4V to the gate of the MOSFET transistor thus switching it on. 17 & J6 each are a bank of:8
low side driver for driving lamps or ather Jower current solenaids. They use a hipolar power transistor TIP122
which can also be tested by using test point TIP TPL3 and the corresponding resistors R17-R32 (see note 1}.

Note 1 * Ciip on the resistor side with the white stripe.
** R1 controls Q1 and R2 controls Q etc...)

Aukiliary In & Out: : ,
12 8 CMOS Outputs sometimes used for a printer interfaca.
J3 8 CMOS Inputs general purpose inputs.

Lamp Matrix: = :
H2 }?as 10 low side drivers for the lamp strobes which consist of 19NOGL MOSFETS. Only one lamp strobe -

should be low at any time. Again the scanning of the lamp strobes keeps the /0 from resetting. 113 has 8 high
side drivers with each having a status indicator. All the status indicators are logically'OR’ed together and fed: I
back to the CPU. The status can identify open loads (for example open lamp. filaments or intermittent : ‘ H

connections) and short circuits. These drivers are also short-circuit protected, ‘ -

General lllumnination (Gl Iamcrs): : _ e .
J15 has BVAC switched on and off by a relay on the /0. The relay is controlled by Q200 which supplies power : I
to the 24V coil winding to activate the relay. There are 4 taps on J15 each fused at 5A for this 6VAC source. S —_

§
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1/0 Power Driver Board Schematic-Sheetlzl of 5
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I/O Power Driver Board Schematic Sheet 4 of 5
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Part Numbers

are not yet
available.

1/0 Power Driver Board Parts
PART NUMBER

REF-DESIGNATOR

C260 C259 C258 C257 C256 C278 C271 C255
€261 €262 C277 C276 275 Q274 C273 Q272
C204 C206 C207 C208 C209 €210 C211 €235
C234 (228 C229 £230 €231 €232 C233 C219
C217 €216 C215C214 €212 C213 C237 C218
C236 C205 €243 C245 C246 C244

C263 C264 C265 C270 €269 C268 C267 C266
€247 €254 C253 €252 €251 €250 €249 C248
C7CACOCIOCII C12C13 C1 C2C3 C4C506
€227 €226 €220 €221 C222 C223 C224 C225
(35 C36 C37 C38 C39 CAD C41 C42 C43 C45
Ca6 C200 €239 C238 C240 C241 242
Q1Q2Q03040506Q7 QBOQ160Q150M4
Q13 Q12 Q11010 Q9

k2 R3 R4 RS R6 R7 RB R16 R15 R14 R13 R12 R11

R
R10 R9 R200 R201R202 R203 R204 R205 R206 R207

R215 R214 R213 R212 R211 R210 R209 R208 R1
R17 R32 R18 R19 R20 R21 R22 R23 R24 R31
R30 R29 R28 R27 R26 R25

R237 R236 R40 R39 R38 R37 R36 RIS R34 R33
R238 R239 R240 R241 R242 R42 R4

R64 R72 R73 R74 R75 R76 R71 R7D R63 RG8
RE7 R66 RES

R90 R92 R94 R96 R98 R100 R102 R104

R115
R221 R220 R222 R223 R224 R225 R226 R227
R254 R248 R249 R250 R251 R232 R246 R247

R245 R233 R234 R235 R230 R231 R228 R229 R302

R262 R261 R263 R264 R265 R266 R267 R268
R269 R114

R57 R58 R59 R60 R61R252 R253 R256 R270 R49
R271 R&56 R55 R54 R53 R52 R51 A50 R255 R300
R117 R272

U6 U4 U718 U2 U1 U200 U3 U201 U206

R218 R216
F24 F25 F26 F27 F8 F9 F7 F21

J

U202 U203

Q41 Q33 Q34 035 Q36 037 Q38 Q39 Q40 Q42
112203 1202 1204 1200 12 201

R116
Q23 Q22 Q21 Q20 Q19 Q18 Q26 Q27 Q28 Q29
8;50 Q31 Q32 Q17 Q25 Q24

ug
c29
RELAY

]

Uang

14

U204 U205

Cze

u19

BRD 20 BADG3 BRDG1 BRDG2 BRDG21
€202 C203 C201 C30 C27

D208 D225 D226 0221D220 D223 D227 D224
D222 D204 D201 D202 D203 D204 D205 D206

D207 D209 D210 D211 D212 D213 D214 D215 D228

D217 D216 D229
'JI';B TPA

16

Jt.J1‘|_l'l' U16 U15 U14 U3 U2 Ui U1D
12

17

BLANKING

R217

i14
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DESCRIPTION
100V 104 (0.1uF)
471 (470pF)

103 (0.01uF)

221 (220pF)
102 {0.0014F)
104 (Q.1uF) ~

20N10L
22K

620
39K

5.B. 3A
9PKK156 (PIN 5=KEY)
15PKK156

D51232

2N3304

25V 100uF RADIAL LYTIC

20 PIN 0.1 DUAL ROW HEADER
HC245

19NO6L

RED LED

10PKK156 (PIN 4=KEY)
50 OHM POT

TiP122

150V 100uF RADIAL LYTIC
7415245

35V 4700uF RADIAL LYTIC
FRL264D024/02 CK RELAY
9PKK156 (PIN 7=KEY)
741574

9PKK156 (PIN 8=KEY)
7415138 -

500V _1UF CERAMIC DISK
LM33 8K

DB3501

25V 15000uF RADIAL LYTIC
TN414B

N4004
TEST POINT L OOPS
10PKK156 {PIN 5=KEY
TOPKK156 (PIN 9=KEY
VNOZN

10-84:4030 (3 PIN MOLEX)
12PKK156 (PIN 7=KEY)
10-84-4090 (9 PIN MOLEX)
TEST POINT - DO NOT STUFF
2W 4.7K SANDBAR
TOPKK156 (PIN 2=KEY)
10-84-4060 SG PIN MOLEX)
10PKK156 (PIN 6=KE
12PKK158 IPIN 8=KE
9PKK155€PIN 3=KEY
9PKK156 (PIN 2=KEY
FUSECLIPS

HEATSINK
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CPU/Sound Board Theory of Operation

CPU Section:

The CPU is a 68B0O9E (L209) with up to 8Mbytes of CPU cade space (U210). The CPU code is bank selected
by the use of U211and each bank consists of 16Kbytes. BKbytes of RAM (U212) is available to the CPU. The
RAM is battery backed and has a write protected area. Battery back up is accomplished by 3-AA Cells which
have a test point VB to check the battery voltage status. The write protected area consists of 512 Bytes used
for storing game settings. This section of RAM can only be written to when the coin door is open. The coin
door switch comes into the CPU on CN6-12 and is fed into the address decodin PAL U213. When this memory
protect signal is low writes 1o the protected RAM area are prohibited. Address ecoding for the system is
accomplished by one PAL U213 and one 1-of-8 decoder U214, :

A watchdog is used to monitor the CPU and the 5v supply. If the 5V supply is below 4.75 the watchdog will

hold the CPY board & I/Q board in reset--The watchdog-must be fed at a rate‘of 250ms or faster. The signal
used to feed the watchdog comes from the EPROM bank select signal used to load U211. The CPU has a timer
interrupt used as a heartbeat for the system this signal comes from counter U2. The clock for this counter is the
CPU Q clock. Clearing the timer interrupt is done by reading the DIP switch. The timer interrupt can be
observed at test point FIRQ. In normal operation "FIRG* should be toggling at a rate of 976Hz,

The I/O interface CN1 is buffered by 2 HC245 chips. The CPU's reset line is buffered by Q10 and fed over 1o
the I/O through CNT. An IfO strobe signal is feed through CN1-15 and is used ta notify the I/O that a valid
address is being sent. - ‘

Switches: : K

The switch-matrix consists of 8 2N3904 transistars which pull one of eight stobes low to activate a single
column of switches. The switch return signals are fed into CN7 and are highly filtered and compared to a 2.5v
reference voltage. The switch return voltage must be below 2.5V to make a valid'switch closer. If false
switches are appearing check that none of the 2N3904 transistors are permanently pulling the strabe line low.
Only one strobe from TNS should be low at any time. CN6 is a dedicated bank of input switches. Switches .
connected to CN6 are connected to ground instead of a strobe and may be read at'any time. :

Plasma Interface: h i

The data path for communication to and from the plasma controller is 8bits wide. There are separate input
and output busses. The input bus from the plasma controller to the CPU comes in-on [CN8-(3-10)} and is fed
into U200 for input to the CPU’s data bus. Data going out to the controller comes from the CPU's data bus
through U201 and onto JCN8-(11-18)]). Status back from the plasma comes in on [CN8-(22-26)]and is fed into
U202 for input to the CPU’s data bus. Two control signals that go out to the plasma controller are PRES
(Plasma Reset) and PSTB (Plasma Strobe). Plasma Reset is software controllable through U216/8 and also has a
test point "Plasma Reset". The Plasma Strobe signal to the controller is generated from U216/A and is used to
latch data into the plasmia controller. ' ‘

Sound Section: : T )

The audio section consists of a BSMT sound chip U3 Sound EPROMs (U17 U21 U36 U37) 68BOYE UG and -
Sound Code EPROM U7. The BSMT latches sound EPROM addresses in U13 & U12 for output to the Sound - |
EFROMs. Sound Data from the EPROMs is read through U/19 to the BSMT. The EFROMs are bank selected by
U22. When the BSMT has sound data to be played out to the speakers it loads 16 hits into a 16 bit shift
register made up of U24 & U23. The data stream from the shift register is serially shifted into a stereo 16 bit
Digital to Analog Converter (DAC). When the system is operating properly the ws(word select) input of the DAC
will be toggling. The ws input is used to latch the right and left channel sound data into the DAC. If the ws
line is not oscillating no analog signal will come out of the DAC. The DAC outputs are a controlled current
source. These outputs are converted to a voltage by an operational amplifier U30 to form the analog signal.
Test points AOR and AOL are the outputs of the operational amplifier. These outputs are then fed directly into
three power amplifiers (TDA2030A) or optionally into an analog volume control chip U35 for a potentiometer
volume control. The analog section has its own +5V & -5V derived from VR1 & VR2. These separate supply
voltages are for the DAC U26 Operational Amplifier U30 and analog volume control U35, '

Sound calls are made from the CPU's 68BOSE U200 to the sound section by~latching data into U5. .The
sound section’s CPU 68BO9YE (U6) reads in this data and handles the interfacing to the BSMT.

Other Test Points:
E & Q - The CPU signals for both 68BO9E processors. Should be at 2Mhz with Q leading E by 500 nsec.

24Mhz - The oscillator used for the BSMT & derivation of E & Q.
SND-FIRQ - The sound sections CPU interupt.
6Mhz - This clock is generated internally on the BSMT and is used for shiftir}g the data samples into th DAC.
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CPU/Sound Board Schematic (Sheet 1 of 3)
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CPU/Sound Board Schematic (Sheet 2 of 3)
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CPU/Sound Board Schematic (Sheet 3 of 3)
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CPU/Sound Board Component Layout
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CPU/Sound Board Parts

ITEM QTY PART NUMBER
1 1 Note:
2 6
3 3 Part Numbers
4 46 are not yet
available.
5 7
6 20
7 4
8 1
9 3
10 9
11 1
12 12
13 23
14 11
15 16
16 2
17 1
18 1
19 1
20 1
21 5
22 2
23 4
24 5
25 3
26 4
27 1
28 1
29 1
30 1
31 1
32 6
33 1
34 1
35 B
36 2
37 P
38 2
39 1
40 1
41 1
42 3
43 5
44 3
45 81
46 1
47 4
48 a8
49 8
50 1
51 1
52 2
53 9
54 2
55 9
56 6
57 1
58 3
59 1
60 1

THIS PARTS LIST IS CONTINUED ON

Printed Circuit Boards (PCBs)

REF-DESIGNATOR

VR2

R13 R24 R21 R12 R10 R22

R111 R103 R107

R4 R3 RZ R1 R113 R306 R301 R302 R303 R305
R304 A299 R296 R298 R297 R247 R248 R249
R251 A250 R246 R245 R244 R266 R267 R265
R264 R263 R228 R227 R226 R225 R224 R200
R201 R202 R203 R204 R205 R206 R207 R262
R261 R260 R409 R413

R14 R104 8110 R102 R100 R106 R9

R15 R8 R241 R240 R239

R238 R237 R236 R235 R234 R278 R279 R280
R281 R282 R283 R285 R286 R284 R412

R25 R17 R16 R112

R7

R105 R101 R10%

R108 R294 R293 R292

R291 R290 R289 R288 R287

R312

R311 R310 R307 R309 R308 R300 R313 R316
R315 R314 WX WY

R295 R229 R230 R231

R232 R233 R215 R214 R213 R212 R211 R210
RZ09 RZ08 R414 R422 RAZ1 R420 R419 RA18
R417 R416 R

R223 R222 R221 R220 R219 R218B R217 R216
R243 R242 R40Q

R408 R407 R4OE R405 R404 R403 R402 R401
R430 R429 R428 RA27 R426 R425 R424 R423
5‘%‘11 R410

uz

CN4

RESET

Y37 U36 Uz1 U17 U210
uz4 uz23
C76 C78 C79 (77

C59 €101 C108 €115 C40
C100 107 Q114

C‘lO% C104 C109 C112

u
ld:l_)_BU‘lZ U13 U15 u211Us

u1o

W2 W3 W1 W4 W5 Wé
€81 CH
c10 C35
C116 C119
CN2

X1

U9
u1guzo U2
u27 U1 u2s
€29 C37 €51
C2C12C13 C14 C15 C20C1 €42 C24 C32 C28 C43
C16 C103 C23 C27 €52 C36 C21 C26 C39 CA7
C105 C120 C44 Ca6 €34 C25 C4 C18 C8 C41 C49
C3C33CoC38C18C106 CA5C7 C118 C110 €122
C124 C113 €123 C5 C117 €111 C125 C290 C289
C238 C287 C286 €285 C284 (283 C282 C281
C280 C279 C278 C277 C276 €275 C273 C272
C255 C274 C292 C291 C407 C406 C405 C404
8400 C403 C401 Ca02

121
C48 C50 C75 CBO
€270 €269 C268 C267 C271 C265 C266 C262
C261 €260 €259 €263 C256 C257 C258 C249
€248 C247 C254 C250 C251 €252 C220 C219
C218 C217 C216 C215 C213 €212 €211 C210
C209 C208 C200 C207 C202 C203 £205 C206
C207 €230 €229 C253 C314 C204 €264 C408
C229 €222 C223 €225 (226 C227 C228 C224
CN3
u3o
uz2 u11
D1 D100 D2 D103 D104 D101 D105 D102 D3
D201 D200
D407 D406 D405 D404 D403 D402 D401 D400 D202
FBG6 FB4 FBS FBZ FB1 FE3

VR

U102 u1oc 1o
uz2e

SW200

THE NEXT PAGE.

US uz1s
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DESCRIPTION

7805
100K

1
10K

2.2K
1.5K
R470
39K

330
0

220

4.7K
560

3.3K

7415163

27512

7PKK1%6 (II_’1N5=KEY)

DO NOT STUFF

27040

7415165

25V 10uF RADIAL LYTIC
25V 22uf RADIALLYTIC
35V 10uF RADIAL LYTIC
25V 100uF RADLAL LYTIC
16V 22uF RADILA LYTIC
TDA1895

16V 1000uF RADIAL LYTIC
741504

74ALS5139

7415374

74HC4020

641.5240

25V 470uF RADIAL LYTIC
16V 10uF RADIAL TANT.
25V 220uF RADIAL LYTIC
6PKK156 (PIN 5=KEY)
24MHZ

TMS32010
PAL16L8
741574

102 (0.001uF)
104 {0.1uF)

222 (0.0022uf)

101 §100 F
471 (470pF)

103 (0.01ufF)
6PKK156

FB

7905
TDA2030V
TDA1543
B3F4000
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CPU/Sound Board Parts Continued
ITEM qQrty PART NUMBER - REF- DES!GNATOR

61 1 Note: © . 1200

62 1 . L2017

63 2 Part Numbers . U217 U216. .

64 1 are notyet - U214 :
- 65 1 avmlable U212

66 1 U209 Us

gg } . BAT‘I BATTERY HOLDER

69 10 . GMHZ ACQR Q AOL 24 MHZ

3;0 10 'QBQB Q4Q5Q507Q8Q1 02010

71 ‘

72 2 U20‘l Uza3--

73 7 U207 U206 UZGZ UZOO U205 Uz08 U204 -
74 1 U218

75 1 e CNS B —
‘76 1 "TCNY i
77 4 VBATT +5V GND2 GND1

78 1 CNs E

79 1 sw3oo

30 2 U401 u400™ coe

a1 1 ua

82 3 Cuigo utot.ulgz .

Your Notes

TEST POINTS - DO NOT STUFF
- ZN390. )

6264
AAVID 531102

DESCRIPTION

RED LED
RED LED

HCT74 _
7415138 ‘ L
MSB2G4A " e
68BO9E N At
3-AA CELLS 4.5V

20 PIN'0.1 HEADER

4
9PKK156 (PIN 2=KEY)}
HCT273

HC245

D51232

wmer=-26.PIN.0.7 HEADER.

10PKK156 (PIN 4=KEY)

TEST POINT LOOPS

12PKK156 (PIN 5=KEY)

8 PIN DIPSWITCH F
LM339AN : -

e J

T ool

[

. )
Page 124 Secticn 5 Printed Circuit Boards (PCBs)
Chapter 4

=




Appendixes A through H

Appendix
Table of Contents

¢ Appendix A, Pinball Game Firmware Table........ccoociviiriiiciinnennn, 126-127

...describes the EPROM with its chip size, the Sega Pinball Inc. Part N°,
version (if applicable), and CPU Board & CPU/Sound Board pin location(s).

e Appendix B, Semi-Conductors / Integrated Circuits / Relay
Cross-Reference Table ...t i e enenas 128

...describes diodes and transistors with Source N°, Sega Pinball Inc. Part N°,
NTE N°, ECG N°, Radio Shack Part N° (If applicable) and RCA Part N° (If
applicable).

o Appendix C, CPU Jumper Table .......ccocmiiiiiinicis s s 129

...provides the Game Manufactured Date and Manual Part N°, the CPU
version, the ROM Position, and the Jumpers Installed and Removed.

Appendix D, Board Type Table ... s, 130-131
...provides Part N° for Flipper Boards, Old Board System (Sound, Power :
Supply) and New Board System (I/O Power Driver, CU/Sound, Display Power
Supply) and Display Boards.

Appendix E, Generic Coil Cross-Reference Guide and Flipper Coil

=1 1 U S 132-133
...provides the Coils used with Part N° and Gauge-Turns (of the coil).
» Appendix F, Motor Specification Table .............ccorimmnniicnnnciinn, 134-135

...provides all the Motor information used on the games (Motor Type,
Function and Part N°).

e Appendix G, Part Number Prefix Classification Codes.........cccouuvnuennn. -~ 136
...explains how our Part Numbers are developed to help sort parts easier.
o Appendix H, Playfield Inserts (Plastic Light Covers) ........ccumeniiireniennnn 137

...gives a pictoral view with the name and part number of all the inserts
used (also gives the Color Code Chart).

GlOSSArY Of TEIMS « oot cir e e rvmrsac svansnersasnsms s sannenn s snemanan 138-139
...gives definitions or explanations of some pinball terms and acronyms.
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Table Notes:

Gal

APPENDIX A

Pinball Game Firmware Table

he next game manual wil inciude updates.

e

[S—'

Chip Raw Chip Size Raw
o t o 2 i
Laser War Teenage Mutant Ninja Turtles
CPU 256K)  965-0004.00 C5  950-5007-00 cPU 256 965-0061-00 A1.04 B5  960:5007-00
Sound(oiy  (256K)  D65-0005-00 Js 960-5007-00 cPU bEGK) 065006200 - A1.04 C5  960-5007-00
Soundtoy  (256K)  965-0006-00 J6 960-5007-00 Voica1 (M 965-0063-00 FE/6  960-5009-00
Sound(oly (286K}  065-0007-00 37 850-5007-00 Voice 2 MM 955-0064-00 F4/5  960-5009-00
-OR - Sound 25 965-0065-00 F7  980-5007-00
Sound 256K)  965-0008-00 7F 960-5007-00 Display (512 955-0066-00 Us  960-7001-02
Sound 7 512K)  965-0008-00 6F  960-7001-02
Sound 2 5i2K)  985-0010-00 - 4F  860-7001-02 Batman
- CPU 128 965-0067-00  A1.06 B5  960-5006-00
Secret Service cPU 256K)  985-0935-00 A1.068 ©5  960-5007-00
cPU 256K)  B65-0011-00 A-6 BS  960-5007-00 Voige 1 oM 965-0068-00 W7 960-5010-00
CPU 256K)  965-0012-00 A6 G5 960500700 . Voice2 . (IM) _ ..965-0089-00 _. .. 21  960-5009.00
Voice 1 (512K} 9p5-0014-G0C - F " " 960-7001-02 Sound D5EK)  965-0070-00 U7  960-5007-00
Vaice 2 512 965-0015-00 AF  960-7001-02 Display M) 965-0071-00  A102 U8  860-5008-00
Sound 256K}  965-0013-00 7F  960-5007-00
Star Trek 25th Anniversary .
Torpedo Alley cPU S12K)  965-0072-00 A2.00 BS  00-7001-02
cPU (256K)  965-0016-00 AC21 BS  960-5007-00 Velce 1 2M) 965-0073-00 Uty 960-5010-00
GPU 266K}  965-0017-00  A02-4 O5  950-5007-00 Vaice 2 M) 965-0074-00 Uzl 950-5010-00
Voice 1 512K)  965-0019-00 6F  960-7001-02 Sound 256K}  965-0075-00 U7 960-5007-00
Voice 2 512K)  965-0020-00 4F  960-7001-02 Display ™) 955-0076-00  A1.08 UB.  960-5008-00
=  Sound 256K)  965-0018-C0 7F  960-5007-00
g vy - Hook :
T 1ime Machine crRU 512K}  865-0077-00 A408 C5 960-7001-02
& cPU 256 965-0021-00 AD23 BS  060-5007-00 Voice 1 oM 965-0078-00 U17  960-5010-00
D CpU DS6K)  965-0022-00 AD23 C5  950-5007-00 Vaice 2 M 965-0079-00 U2i  580-5010-00
E  Voice 1 512K)  9B5-0024-00 6F  960-7001-02 Sound 256K)  965-0080-00 U7 960-5007-00
& Voice 2 512K}  965-0025.00 4F  9s0-7001-02 Display ™) .965-0081-00  A401 US  960-5008-00
4 Sound b56K)  965-0023-00 7F  960-5007-00
4] - Lethal Weapon 3 : : : :
5% Playboy 35th Anniversary : ' cPU 512K)  965-0082-00  A207 G5 960-7001-02
< CPU 256K)  965-0046-00 A28 B5 - 960-5007-00 Vaice 1 oM 965-0083-00 U7 960-5010-00
= CPU 256K)  965-0047-00 - A023 C5  960-5007-00 Volcaz . [2M - 965-0084-00 Ui 960-5070-00
2 Voice 1 592K)  965-0049-00 © 6F  960-7001-02 Sound O56K)  965.0085-00 U7  950-5007-00
93 Voice 2 512K)  965-0050-00 4F  360-7001-02 Display oM) - 965-0086-00 ROM1 960-501C-00
s  Sound 256K} 965-0048-00 7F  980-5007-00 ‘Display oM 965-0087-00 BOM 2 960-5010-00
Display M 985-0087-04  A2.06 ROMGC 950501500
ABC Monday Night Football L :
cPU 256K)  965-0081-00  AD27 BS  960-5007-00 Star Wars.
€ cpy D56K)  065-Q032-00  AD27 C5  960-5007-00 CRU B12K)  -9650116-00 A103 G5  960-7001-02
g Voce1 512K)  965-0024-00 .. 6F 060700102 - Voice© 4M} 965-0132-00 U017 960-5016-00
% \ioice 2 512K)  965-0035-00 4F-  '960-7001-02 Voice 1 oM 965-0133-00 Uat  960-5010-00
S Sound 5E6K) 965003300 © . FF  960-5007-00 Sound DEGK)  DE5-0131-00 U7  960-5007-00
2 . Display oM " 965-0120-00 . A1.04 ROMO 960-5010-00
E Robocop Display M 965-0121-00  A1.04 ROM1 950-5010-00
o It - |
S mwes gmtm mao I ey
oy 2 -0037- -5007- Displa M) 965-0122-00  A1.05 ROMO 960-5015-00
% Voice 1 512K} 985-008%-00 . 6F  960-7001-02 iepay i el
S Voice2 S12K)  955-0040-00 - 4F  s60-700102 (s on iy s 5205085 )
Sound 256K)  965-0098-00 7 960-5007-00 Rocky & Bullwinkie & Friends
cPU 512 965-0138-00 . A1.30 C5  960-7004-02
Phantom of the Opera . Voice 0 AM 9 965-0133-00 U17  980-5015-00
cPU 256K)  9B5-0D2B-00  AD32 BS . 950:5007-00 Voie 1 oM 965-0140-00 Uzl 980.2010.00
ohy gfg'( Saponnl00 ABE2 =5 gggﬁgg‘;’*gg Sound 256K}  965-0141-00 U7 960-5007-00
olce - - . = - i - . - -
yolea 1 2] 2&} Se% ot 0 . 4'5 sB07001 o2 Display M) 965014200  A1,00 ROMO 960-5015.00
- | 07-00 =
Sound 256 365-0026-00 7 860-50 Jurassic Park —
— -~ cPU §12K)  9650143-00 A510 C5 - GB0-7001-02
ngl; to the Future Voice 0 ay 965-0144-00 (M7  960-5015-00
: 256H)  965-0041-00  SA-2 85 960-5007-00 Voice 1 2\ -965-0145-00 uzi  960-5010-00
SPU ] g?gﬁ ggg'ggﬁ:ﬂg SA2 gf_? ggg'ggg';"gg Sound 256K) 965-0146-00 U7  960-5007-00
oice - 0 - - i 50- .
Voicedz o 2§ S63 cods 0 i 323‘5"”"35 © Display ) 9650147-00  AK.10 ROMO 980-5015-00
- -00 -5007- "
Saun 256 965-0 07 Last Action Hero _ -
TI T ; P ) CPU 512K) - 965-0148-00 A1.12 CB 960-7001-02
The Simpsons Voios 0 M 965-0149-00 U7 960-5015.00
CPU 256K 965-0051-00  AQ2-7 BB 960-5007-00 Voice 1 o 965-0150-00 uz1 960-5010-00
SP.U | gig& ggg;gggigg AD2-7 gl;f’ gg'c{ggg?gg Sound 256K) - 965.0151-00 07  960-5007-00
oice - il - o )
Volce 1 jBlas  gez-gnsioo £ oz Display A0) 965-0152:00  A1.06 ROMO 960-5015-00
Sound >56K)  965-0053-00 7F  960-5007-00 Tales from the Crypt
Checkpoint cPU B12K)  085-0157-00 AGL00 C5  960-7001-02
= =00 o "
CPU 255K= 966-0056-00 A17 BS  950-5007-00 Yoe iyl Soooise-00 Y I
e ??ASK ey L E—";’ PEY e Sound 256K)  965-0160-00 U7 960-5007-00
voioe 1 1M} g85-0057-00 £l Secb0eean Display bty 965-0161-00  A3.00 ROMO 960-5075-00
Sound 256 955-0055-00 F4  960-5007-00
Display 512K} 965-0060-00 CP8¢ U8  $80-7001-02

e Flevisi be updated after the production run. This table iz accurate as of the printing of this manual. Ta seeif any changes aceur
vets?un Isntglsegaig USAde lhereisa qugsuon of whal revision number any particular Fl(g& Is gnd 1,-1. Y o? available,

£

Table continued on the next page.
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APPENDIX A

Pinball Game Firmware Table

Chip Raw
EPROM Slze Part ¢ Ver, Loc, PartN®
The Who's Tommy
CPU 592K)  965-0162:00  A4.00 CB 960-7001-02
Voice 1 AM 965-0165-00 U117 960-5015-00
Voice 2 444 ‘965-0166-00 Uz1  960-5015-00
Voice 3 4M 965-0167-00 136 960-5015-00
Voice 4 (4M 965-0158-00 37 - 960-5015-00
Sound 512K)  965-0154-00 u7 960-7001-02
Display AM) 965-0163-00  A4.00 ROMG 960-5015-00
WWF Royal Rumbie
CPU 512K) 965-0169-00 A1.08 C5 960-7001-02
Voice 1 AM 965-0172-00 7 960-5015-00
Voice 2 4N 265-0173-00 Uz1  960-5015-00
Voice 3 4M 965-0174-00 Uas  960-5015-00
Sound B12K)  965-0171-00 U7 960-7001-02
Display 4M) 966-0170-00 Al.02 ROMO 8980-5016-00
Guns N' Roses
CPY 512K)  965-0175-00  A3.00 C5 960-7001-02
Voice 1 AM 965-0178-00 U17  960-5015-00
Voice 2 AM 965-0179-00 U1 960-5015-00
Voice 3 4 965-0180-00 U3s  960-5015-00
Voice 4 AWM 965-0181-00 ua7 960-5015-00
Sound - 512K)  965-0177-C0 u7 960-7001-02
Display ~ AN} 965-0176-00 A3,00 ROMO 960-5015-00
Maverick
CPU 512K)  965-0182-00  A404 C5  960-7001-02
Voice 1 40 965-0186-00 U197  960-5015-00
Voice 2 4 965-0187-00 u21  960-5015-00
Voice 3 i) 965-0187-01 U36  960-5015-00
Sound 512K)  965-0185-00 u7 960-7001-02
Display” AM 865-0183-00  A4.01 ROMO 860-5015-00
Display™ AM 965-0184-00  A4.01 ROM3 960-6015-00
Mary Shelley’s Frankenstein
CPU 512K)  965-0188-00 A1.03 C5 960-7001-02
Vaite 1 4M 965-0192-00 W7 960-5015-00
Vaoice 2 AM 965.-0153-00 U2t 960-5016-00
Veoice 3 (40 965-0194-00 U36  960-5015-00
Sound 512K) 965-0191-00 Uy 960-7001-02
Display* 4M 9565-0188-00  A1.03 ROMO 960-5015-00
Display” 4M 965-0190-00 A1,03 ROM3 960-5015-00
Baywatch
CPU (512K)  965-0195-00  A401 G5 960-7001-02
Voice 1 aM 965-0196-00 U1z 960-5015-00
Voice 2 4M 965-0197-00 U2l 960-5015-00
Voles 3 Correction Note: 2M/U36 was not used in this game.)
Sound 512K)  $65-0199-00 u7 960-7001-02
Display* 4M 865-0200-00  A4.01 ROMO $60-5015-00
Display* AM 965-0201-00  A4.0t ROM3 960-5015-00
Batman Forever
CPU S512K)  965-0202-00  A302 G5 860-7001-02
Vojee 1 4M 965-0202-00 Ui7  860-5015-00
Voice 2 4M 965-0204-00 U21  860-5015-00
Sound 512K)  965-0205-00 U7 960-7001-02
Display* AM 955-0206-00  A3.00 ROMO $60-5015-00
Display® 4M §65-0207-00 AJ00 ROMJ 960-5015-00
New Board System
Chip Raw
ROM Size Parf N° Ver. toc, FartN® _
Apollo 13
CPU/ Sound Board:
Game ROM (1M 965-0208-00 z U210  960-5008-00
Voice 1 AM 965-0209-00 E W7  nia (masked
\ajce 2 AM 965-0210-00 g Li21 nfa (masked
Volce 3 4M 968-0211-00 B Uae nfa (masked
Sound 512K)  965-0212-00 e u7 960-7001-02
Display Controller Board: [
Dieplay (4M) 965-0213-00 z ROM 0 960-5015-00

--\1.-;'"

Appendix
— A —

* Note: Display EPROMS (4M) for Maverick thru Batman
Forever require an access time of 120 Nsec or faster.

RPinball Game Firmware
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APPENDIX B

Semi-Conductors / Integrated Circuits / Relays Cross-Reference Table

o |SEGA PINBALL . |Radio Shack ®
Sc?urce‘ ANN ] ECG N Part N¢
IN40OT | 112.5001.00 |  NTESS2 ECGE52 | .—n— .
1N4004 112-5003-00 NTE116 ECG116 276-1103 SK3312
1N5401 112-0056-00 NTE5801 ECG5801 276-1143 SK9004
1N5404 112-5004-00 | NTE5804 ECG5804 276-1144 SK9007 j
. o | SEGA PINBALL P o Ne |Radio-Shack-®|~ - RCA®
SO}lrce N Part Ne NTEN ECG Ne¢ Part Ne Part N°
[ 1N4742A 12v 112-0061-00 NTE142A ECG142A 276.563 SK12V
1N47608 68v | 112-0062-00 | NTE50924 ECG5092A | -—-—- SKEBV
1N4764 100v | 112-0049-00 | NTE5096A ECGS5096A S gu— SK100V
1N5228 3.9v | 112-0053-00 | NTE5007A ECG5007A s SK3A9
1N5234B 6.2v | 112-0047-00 | NTE5013A ECG5013A _278-561 SKeAZ
1N5379 1 10v 112-0072-00

NTE5157 EOGSIET | - — o

SEGAPINBALL

CM3501

Bridge Rectlfler 112-0052-00 35 Amp @ 100v P. I V
Bridge Rectifier] MDA2501 112-0054-00 25 Amp @ 100vP.1V.
Bridge Rectifier; MDA3502 | 112-0057-00 ' 35 Amp @ 200v P.I.V. _
® ®

Trl“ﬁﬁ.'ztﬁrs Source e |SSG e | NTEN: | Ecane |adpShecks  RCAS
e e bR SRR e S e e e,
TranSIStor 2N4401 | o—m - — - NTE85 ECG85 276-2009 SK3124A
Transistor 2N5060, SCR i 110-0074-00 NTE5400 ECG5400 | 276-1067 SK3950
Transistor 2N5401 110-0078-00 NTE288 ECGzg8 | -—-—. SK3434
Transistor 2Ne427 110-0070-00 NTE48 ECG48 | -—-m- SK4906
Transistor MJE15031 110-0103-00 NTE375 ECG375 | -—-—- SK9118
Transistor MJE340 110-0071-00 NTE157 ECG157 | «—n . SK3747
Transistor MJE350 110-0072-00 NTE374 ECG374 | ~— .- __SKgp42
Transistor MPSA92 110-0100-00 NTE288 ECG278 | - —.—. SK3434
Transistor MPSA42 110-0082-00 NTE287 ECG287 L he—e—- . SK3232
Transistor NPN, 2N3904 | 110-0069-00 NTE85 ECG85 | 276-2009 SK3124A
Transistor NPN, TIP122 | 110-0067-00 NTE261 ECG261 | 276-2068 . 5K3836
Transistor PNP, TiP42 | 110-0068-00 NTE332 ECG332 | - —- . | SK9236
Transistor TIP32C 110-0071-00 NTEZ292 ECG292 . SK3441
Transistor TIP360 ECG393 , e SK3961
PPE Relay ng&ggél( 190-5002-00 24v DC 10 Amp DPDT
Fofeer Supply | [ERL264 | 190-5003-00 24v DC 10 Amp DPDT
cPU Rela 190-5001-00 gvDCB Amp 4 Pole

Page 128 Semi-Conductors / Integrated Circuits / Relays Appendlx
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APPENDIX C

CPU Jumper Table
J.qqt?“
fm
;;,,ggsg;e,u

1 J hﬁdm JSJE Jb ] | 29.
Laser War 780-5001-00 | 2 | 6B, 5C | J4 J5aJ6a | J5J6b ssb | | Apollo 13
& cret Service %”8%5‘5%%2_00 2 |8B,5C| J4 J5
%Orpedn Allsy #éjoe-}s%%a-oo 25B,5C| J4 45
?‘ime Machine -?5395%%4_00 2 | 5B, 5C J4 5
ihrmzyrggyyssm ;na%\fs%%s.oo 2 |5B,5C| J4 Js
.g'lgﬁtﬁlgomobgﬁay ?Ecp-sao%?-oo 2|5B,5C| J4 Js
Efoboccp Mveane.00 | 2 [5BEC| J4 J5
%E?ggrtgm i %gtr)q-sggoa-oo 2.58,5C| J4 J5
gie?%tﬁrlg %Lajcr)\l-sggog-oo 3 |5B,5C| M Js
Jrg'e Simpsohs :e/’goP»sgr%a-oo 318B,5C| J4 J5
g!'feckpoint 535359310-00 a|sB,6C| J4 J5
L?ﬁige%lﬁ:ym 1 %%2%11 700 |3 |5B.5C) 44 J5
-Ilaaa‘ftman %lé’(!)-g& 100 |Z|5B/8C| J4 J5
;ngAtg:‘Er;I;aw ?s%T5%114_00 3| &C J5 J4
Hook A eare0 | 3| SC J5 J4
Woapon3 Jonacee00 |51 5C | U J4
13-{‘:“ Wars (7)3%.[.5%22 a00 | 3] .5€ J5 J4
B g Bt | Thesops.00 |3 | 5C | U W
Nassic Park 00 | 3] 5C J5 Ja
Eg.st Action Hera 4\;10?5%%7_00 3| SsC J5 Ja
B s from | enqa00 |9 5C | U5 | M
%}“;hye he'e ;BEt?-sggza-oo 3, 5C 95 Ja
%%m\é\i\éVF Foval %45%\-(5%;3-00 3| sC J5 J4
étns N' Roses %glliggzg-oo 3| &sC JE J4
baverick S emio0 | 2| €C J5 Ja
26. May Sheleys | DEC S e00 | 3] 5C | 35 J4
le'yWatch %%ﬁsggs-oo 3| sC 5 J4
%Ba'lman Forever gg(l)_-ggaa-oo 3| 5C Js J4

+ Additional Information for Installed / Removed Jumpers (List 1-28 only):
Board Combinalions with ROM at Locslion 5C (Game 1, Ver1) Instalied J1b, J3, J4, J6a, J7a & J8 Aemoved J1ia, J2, J5, J6 & J7b

Board Cormbinations w/ ROM at Locations 5B, 5€ {Game 1, Ver2) Installed J1b, J3, J4, J5a, J6a, J7b & J8 Removed J1a, J2, J5, d5h, J6h, & J7a

Board Combinations w/ ROM at Localions 5B, 5C {Games 2-12, Ver2/3) Installed J1b, J3, J4, JSb, JEb, J7b & J8 Aemaved Jia, J2, J5, J58, JEa & J78

Board Combinations wilh ROM al Locations 5C {Games 14+, Ver3) Installed J1b, J3, J5, J5b, J6b, J7b & J8 Removed J1a, J2, J4, J5a, J6a & J7a

~Version 1 has a 2K RAM which is a 24-pin IC in Positisn 50; Versions 2 & 3 have a 8K RAM which Is a 28-PIN IC in Posifion 5D.

Appendix CPU Jumper Page 129
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APPENDIX D
Board Type Table

Master 520-5004 00 plus:

520-5002-00 7 Digit Alpha/Numeric
Laser War 5 gggg;jgg : 520-5000-00 52g'-5DOIOIt ﬁg n(gm: )
520-5002-01 520‘560 Nroars 2
was not used. -5007-00
Secret Service 520-5002-02 | 520-5000-00 | 4 Mg&ﬁﬂ;ﬁg}mmm g
Torpedo Alley 7 520500202 | 520-5000-00 7 Digit Ao D e
Time Machine 520-5002-02 | 520500000 | 7 pyci gﬁ?a}iﬂi;ggombm 4
Playboy 35th Anniversary 2_?:2"%5;2?3;22&5) 520-5002.02 | 5206000-00 | 7 e gﬁ?;ﬁﬂ;ﬁ;%ombme 4
oo | 520505900 | oo sonmcn | soosomoon | 1 SEOS000,
Phantom of the Opera 52&‘,?]%%3;5’0 520-5002-02 | 520-5000-00 16 Digit 00 i’
Back to the Future 522'@_‘,:5’,%%5(’;90 520-5002-02 | 520-5000-00 {. ¢ 15 iiﬁﬂjﬁfﬁ;ﬂ%ombme 5
The Simpsons SDEe3300 | 520.5002-03 | 520-5000-00 16 Diit iﬁjﬁfﬁﬁ:ﬁfmmm ;
Checkpoint 5220_',:5,%3,33(;90 520-5002-03 | 520-5047-00 52102‘3%%00
$5?t;':easge Mutant Ninja 52£—F51%3p\3ér00 520-5002-03 | 520-5047-00 | S%Oég%%écﬂ
Batman 020.8033-00 | 520.5050.01 | 520504700 520-5042-00
Star Trek 26th Anniversary | 920803390 | 520-5050.01 | 520-5047.00 | 520,3042:00
Hook 5220_",:51%3;339'90 520-5050-01 | 520-5047-00 | 523504200
Lethal Weapon 3 522‘?‘,:5,%3‘39;30 520-5050-01 | 520-5047-01 | 523508200 | 5oq.5055 00
Star Wars S Rippor .| 520505002 | 5205047-01 | 520:5052:00 | go goce
Rocky & Bullwinkle & 522(’_‘,:5&3,;,35?0 620-5050-02 | 520-5047-01 | 520:8052:00 | 550 5055 0o
Jurassic Park S Fipoor | 520505002 | 5205047.02 | 520805200 | £p 5 oo
Last Action Hero 5229',:51%7"3%?0 520-5050-03 | 520-5047-02 | 520:5052.00 | 520-5055.00
Tales from the Crypt S Fipper .| 520605003 | 620-5047.02 | 520;8052-00 520-5055-01
The Wha's Tommy S fipper .| 520-5077-00 | 520-5047-02 | 520,5052-00 | 5o g o
WWF Foyal Rumble S Rbper %) | 520-5077:00 | 520-5047-02 | 52055952:00 | 5o coss o9
, : — ) Table continued on the next page.
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APPENDIX D
Board Type Table

520 5076 00

520-5052-00

Guns N’ Foses 007600 | se0-5077-00 | 520-5047-02 | SAHEPETC | 520-5085-01
Maverick S20.8076:00 | 520-5050-03 | 520-5047-08 | SV E0 | 520-5092:01
Mary Shelley's S20-B076:00 | 520-5077-00 | 520504708 | SEEIYEO | s20-5002-01
Baywatch SDEROD DA | s20-5126-02 | 520-5047-08 | STBYFPO | 520509201
Batman Forever 520.8076-00 | 520-5126-02 | 520-5047-03 | SARIYTEDO | 520-5092-01

NEW BOARD SYSTEM

520-5070-00

520~5052 00

Apollo 13 5 Flipper 520-5137-00 | 520-5136-00 | 520-5138-00 158 X 80 520-5055-01
Appendix Board Type Page 131
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APPENDIX E

Generic Coil Cross-Reference Guide

ALk Kl ks e 3 N ﬁfﬁ
090-5000-00 | 22-700 | 090-5011-00 | 22-750 | 080-5020-00 {Not Used] 090-5030-00 | 23-1100
090-5001-00 | 23-800 | 090-5012-00 | 26-800 | 090-5020-01 | 21900 | 090-5032-00 | 22-1080
090-5001-01 | 23-800 | 090-5013-00 | 23-700 | 090-5020-02 | 22.000 | 090-5034-00 | 25-1240
090-5002-00_ | 24-900 | 090-5014-00 | 23-600 | 090-5020-10 | 21-900 | 090-5036-00 | 24-940
090-5003-00 | 27-1300] 090-5015-00 | 27-1400 | 090-5020-20 | 22-900 | 090-5036-01 | 24-940
090-5004-00 |27-1500] 090-5016-00 | 29-2000 | 090-5020-30 | 23-900 | 090-5037-03 | 23,765

<ol 090-5005:00....23-840..].. 090-5017-00 :{-22-500 | 090-5021-00 | 20400 P : -
090-5006-00 | 23-800 | 090-5018-00 | 23-800 | 090-5022-00 | 23-700 | 090-5041-00 | 25-1800
090-5019-00 | 23-750 | 090-5023-00 | 22-600 | 090-5046-00
L 090-5025-00 | 24-1570

Flipper Coil Table

Star Wars

22-1080

LOWER RIGHT

Page 132

T A very small % of these games used a 090-5020-20 coil which used a proto
The two types of coils both are 22-900 coils; the only difference being the a
(-02) coils which was used in the Deger Dasign.

Table

% Da ﬁa‘*_rgefé* &
SAME AS
Laser Wars 23-750/30-2600 LOWER RIGHT e
. 090-5006-00 SAME AS SAME AS
Secret Service 23-620/30-2600 LOWER RIGHT LOWER RIGHT
090-5013-00 090-5011-00 090-5012-00
Torpedo Alley 23-700/30-2600 22-750/30-2600
i . 090-5011-00 SAME 43
Time Machine 22-750/30-2600 LOWER RIGHT
Playboy 35th 090-5020-02 SAME AS
Anniversary t 22-800 LOWER RIGHT
ABC Monday Night 090-5020-02 SAME AS
Football 22-900 LOWER RIGHT
090-5020-20 SAME AS
Robocop 22-900 LOWER RIGHT
090-5020-20 SAME AS
FPhantom of the Opera 55.900 LOWER RIGHT
090-5020-20 SANE AS
Back to the Future 22.900 LOWER RIGHT
i 090-5020-20 SAME AS
The Simpsons 22-900 LOWER RIGHT
} 090-5020-20 SANME AS
Checkpoint 22-900 LOWER RIGHT
Teenage Mutant Ninja 090-5020-30 SAME AS
Turtles 23-900 LOWER RIGHT
090-5020-30 SAME AS
Batman 23-900 LOWER RIGHT
18tar Trek 25th 090-5020-30 SAME AS
Anniversary 23-900 LOWER RIGHT
090-5020-30 090-5030-00
Hook 23-900 23-1100
090-5030-00 SAME AS
Lethal Weapon 3 23-1100 LOWER RIGHT
090-5032-00 SAME AS

-ype o

Sl = 1 [l %ﬁ'ﬁ %
lid State Flipper
ddition of the 1N5404 Diode on the

i

System.

Table continued on the next page,
Generic Coil Cross-Heference Guide & Flipper Coil
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APPENDIX E

et

Fllpper Coil Table
— |_ AGR R Dber L nwar Lol
7 G% ,H ‘g :SP R I ! =
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Rocky & Bullwinkle & 090-5020-30 SAME AS
Friends 23.900 LOWER RIGHT
. 090-5020-30 SAME AS 090-5030-00
Jurassic Park 23-900 LOWER RIGHT 23-1100
) 090-5020-30 SAME AS
Last Action Hero - 23900 LOWER RIGHT ;
090-5032-00 SAME AS 090-5041-00
Tales from the Crypt 22-1080 LOWER RIGHT 251800
, 090-5020-30 SAME AS 090-5041-00
The Who's Tommy 23-900 LOWER RIGHT 25-1800
020-5032-00 SAME AS 090-5041-00 SAME AS
WWF Royal Rumble 22-1080 LOWER RIGHT 25-1800 UPPER RIGHT
. 080-5032-00 SAME AS 050-5030-00
Guns N’ Roses 22-1080 LOWER RIGHT ] 23-1100
. 090-5032-00 SAME AS 090-5032-00
Maverick 22.10B0 LOWER RIGHT 22.1080
Mary Shelley's 090-5030-00 SAME AS 080-5030-00
Frankenstein 23-1100 LOWER RIGHT 231100
Bavwatch 090-5020-30 090-5030-00 SAME AS 090-5025-00
yw 23-900 23-1100 LOWER LEFT 24-1570
090-5020-20 090-5032-00 090-5020-30
Batman Forever 22-900 221080 23-900
090-5032-00 SAME AS
Apollo 13 22_1080 LOWER RIGHT
Appendix Flipper Coil Page 133
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APPENDIX F

Motor Specification Table

... Gioal Post Up/Down. .| .

Ay S TS

Motor 24v A.C.
60 RPM CW

{Vibrator)

b | AN i

-} -515-5222-00.

BB SR 4

515-5256-00

041-5002-00

Spinning Pizza

__Ball Deflector

TR

own

Motor D.C.

Gear Motor 24v A.C.
325 RPM CW_

Bowman Motor 24v

041-5005-00

515-5397-00

Swinging Target 251, RPM 515-5534-00
Transporter F/X Gear Motor 24v A.C. 500-5421-00

Cooling Fan for
Transporter F/X

415" Motor 12v

Motor 2v A.C.
4000 RPM GCW

041-5017-00

Star Wars

Neil Lo
Blade" v

Rotation

g "Cutting
ement

B

Johnson Motor

e ek HRan i et
Bar Target Up/Down B°Wma;‘1M§,§,‘f5, zégv?,th 3w 515-5256-00
ey o et aw | stesrron
Death Star Bowman "G" Motor 24v A.C. 60hz 515-5570-00
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Shaker Vibrator 041-5002-00
T-Rex Left/Right Multi Motor 5v D.C.

Movement 041-5025-00
T-Rex Up/Down Bowman Motor 24v

Movemet 11 RPM 041-5026-00

Table Continued on the next page.
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APPENDIX F
Motor Specification Table

T o e A R

Multi Prod. #3312 Motor OSC 12v D.C.

041-5027-00

Shaker

Motor
Vibrat

041-5029-00

Shaker \Motor 041-5029-00
Tombstone Up/Down Bowmsa Egﬁ%’g&v AC. 515-5900-00

Maverick, The Movie

23 meres

R

St i LG

iy

Mary Shelley’s Frankenstein

Appendix
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Mirror Up/Down Bowman Motor 21v A.C. 515-5900-00
Flipper Blinders Serve Motor 041-5032-00
Spinning Airplane Motor D.C.

P Proe“e'}’s 041-5033-00

urning
Paddle Wheel

Creature ead
Left/Right Movement

Motor
Vibrator

10 RFM

Boan Mot 4v A.
50Hz 3W 6 RPM CCW

T i FLa G ks e

041-5029-00

041-5036-00

041-5032-00

515-6383-00

Hc Boa Motor 24v A.. .
Up/Down Movement 60Hz 3W 8 RPM CCW 515-6383-00
Moon Unit Multi Motor 24v A.C.
Up/Down Movement 50/6CHz 3W 6 RPM CCW 515-6487-00
Motor
Shaker Vibrator 041-5029-00

Motor Specification

Table
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APPENDIX G

Part Number Prefix Classification Codes

(IJE%.OECTHICAL SOURCE AND ENERGY AND SIGNAL CONVERTERS

VI

VI

Vi
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Transformers

031- Speakers

090- Solencids

CONDUCTORS, CONNECTORS AND INSULATORS

034- Line Cords i
. 036- Cable and Hamess Assemblies

041- Motors -

045- Connectors ‘AII Types)

077- amp Sockets _ ‘
__CIRCUITS AND CIRCUIT ELEMENTS .. ... . e

T00= Cs ;

110- Transistors

112- Diodes

121- Resistors . .

123- Resistors (Variable & Adjustahle)

125- CAPS

140- Crystals

165- Light Bulbs

180- Switches
. 180- Retays

BOLTS, SCREWS, NUTS, AND WASHERS

231- Bolts

232. Serews (Pan Head)

234- Screws (HXW

237- Screws (Misc.

240- Nuts (Mlscl.:)

242- Washers (Flat, Round)

244- Washers (Split Loclg

246- Washers (Lockers, External Tooth)

MECHANICAL COMPONENTS '

249- Rivets

251- Pins (Dowel) .

254- Stand-Offs, Spacers and Shims

260- Steel Ball i

265- Springs (Extension)

266- Springs (Compression)

269- Springs (Washers - Belleville, Wave)

280- Grommets and Bushing

HANDLES, LOCKS, CATCHES & LATCHES, KEYS & HINGES
. 3585- Handles, Locks, Catches & Latches and Keys -

390- Hinges : .

FABRICATED PARTS (IN-HOUSE ASSEMBLIES)

500- End Product (Systems and Models

515- Sub-Assemblies .

520- P.C. Boards

522- Display Glass

525 Wood Parts

530- Screw Machined Parts

535- Fabricated Parts . i

545. Molded (Extruded) Parts (Rubber Rings, Molded Plastic)

550- Molded (Inserts)

BULK MATERIALS )

600- Braided Ground Wire

601- Stranded Wire

602- Ribbon Cable .

605- Sleeving (Shrink Tubing)

626- Foam Kubber

MISCELLANEOUS L

705- Packing & Shipping ltems

820- Decals and Labels (Sets & Misc.)

B20- Butyrate

800- Game Posters

960- EPROM (Raw Part)

965- EPROM (Programmed Part)

Part Number Prefix =G =
Classification Codes g




~ APPENDIX H
Playfield Inserts (Plastic Light Covers)

Paltems: STARBURST STARBURST STARBURST STARBURST STARBURST
STARBURST CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
WA
ZiS
STIPPLE
550-5000-XX 550-5001-XX 550-5002-XX 550-5003-XX 550-5004-XX
STARBURST STARBURST PLAIN PLAIN PLAIN PLAIN
CIRCULAR CIRCULAR CIHCULAR CIRCULAR CIRCULAR CIRCULAR
550-5005-XX 550-5006-XX 550-5007-XX 550-5008-XX 550-5009-XX 550-5010-XX
PLAIN PLAIN STIPPLE STIPPLE ROLLOVER WHITE STAR
CIRCULAR CIRCULAR CIRCULAR 1" SQUARE BUTTON BASE (only in white)
550-5011-XX 550-5012-XX 550-5048-XX 550-5019-XX 550-5026-XX 545-5015-00
STIPPLE STIPPLE STARBURST PLAIN PLAIN PLAIN
RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR
1_1/2|1 x 3/41| 1_315" x 1_1/2|| 2_1/4n x 1'1/3“ 2_1/411 x 1"1/8“ 1_3'[5" x 1_1/21| 2n x 2_1/2||
550-5018-XX 550-5051-XX 550-5044-XX 550-5049-XX 550-5050-XX 550-5063-XX
STARBURST STARBURST MINI BEVEL PLAIN BANANA
MINI SHIELD | LARGE SHIELD HOT DOG HOT BOG HOT DOG
. Cae | D
550-5024-XX 550-5025-XX 550-5020-XX 550-5021-XX 550-5022-XX 550-5023-XX
STARBURST | STARBURST | STARBURST | STARBURST | STARBURST | - - 7.7
ARROW-SHORT | ARROW-LARGE | ARROW-HEAD BULLET TRIANGLE
550-5013-XX 550-5014-XX 550-5015-XX 550-5016-XX 550-5017-XX

Note: The shapes and sizes shown above are not to scale. Some shapes may no fonger be avallable in every color,

Appendix
— H—

L e
Playtield Inseris

(Plastic Light Covers)
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GLOSSARY OF TERMS

A ' Followed after a number means "Amp." or Ampage in an expression relating to an
: , electrical object. e.g. 8A (eight amps).

AC Acronym: Allernating Current.

Adj. Abbreviation: Adjustment(s).

A.L.LS.ON. Interface ~ See Section 3, Chapter 6.

Au. " _ . Abbreviation: Audit(s).

BOT o Abbreviation: Bottom.

A configuration of a diode that allows current to flow in one dlrectlon producmg both
—positive and negative pulsating DC.Voltages....-..cc .- e

See Appendix H, Color Chart (Bottom) or Section 4, Ghapter (last page)
[Shot]. Any vatiable pinball shot(s) made succesively.

Bridge Rectifier

COLOR CODING _
Combination {Combo) .

CMOS Short for COSMOS (Complementary Symmetry M.0.S.); Complementary Metal-
Oxide Semi-Conductor. ' K
CcT Abbreviation: Center.
DC Abbreviation: Direct Current.
Ot Abbreviation: Drop Target(s).
EB Acronym: Extra Ball.
Eject” Playfield surface device to kick ball back into play.
EPROM Acronym: Erasable Programmable Head Only Memory.' Can be erased using UV
Light and re-programmed. ‘
e.g.  Abbreviation: Latin- Exempli gratla For Example
EOS - Acronym: End-of-Stroke.
G, .. Abbreviation: General lllummauon (Lamps)
IC Acronym: Integrated Circuit (As in after 24-Pin IC)
ie. Abbreviation: Latin- Id est. That is. |
LT Abbreviation: Left. o
Laser Kick ~ A coiliplunger used above the playfield to kick pinball back ihto play
LED Light emitting dicde.
loop [Shot] Continuously up a ramp and back to the fllpper.
Lwr. Abbreviation: Lower.
Orbit H?ph;g From the left or right flipper around the back rail of the playfteld back to the
MB . Acronym: Magnet Board.
M-BALL or MBALL Abbreviation: Multibali™ .
MID Abbreviation; Middle
Non-Reflexive See Reflexive.
No. or N2 or # Abbreviation: Number _
NPF Acronym: No Problem Found.
N.C. ar NC Abbreviation: Normally Closed.
N.O. or NO Abbreviation: Normally Open.
. PCB Acronym: Printed Circuit Board
PIA LED Acranym: Per[FheraI Interface Adapter. This is a diagnostic LED on the CPU it
_ should not be lit during narmal operation of a pinball game
Plumk Bob Tilt Weight on Tilt Assembly.
Pop(s) Another term for Turbo Bumper(s).
PPB Playfield Power Board (Generic Term to describe Acronym with no true deflnmon).
PSB Acronym: Power Supply Board
Page 138 Glossary of Terms
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PIF
RAM

RED

Reilexive/Non-Reflexive
{Relating to CPU Boards)

Relay
ROM

AT

RO
Saucer
Scoop

Slam Tilt

SMB
Solenoid
SSFB
STEP
S-uU

™
Transfer

TTL

Upr.

Vory

Ver.

VUK

X

Zener Diode

GLOSSARY OF TERMS

Abbreviation: Playfield

Acronym: Random Access Memory. RAM can store input instructions and supply
output information,

Abbreviation: Red.

Reflexive—Solenoid Drive Transistor is enabled directly by a switch closure on the
solenoid assembly (Ver. 1/2). Non-Reflexive—Solenoid Drive Transistor is enabled
by the CPU after reading a switch closure in the Swiich Matrix (Ver. 3). Also note:

All GPU Boards are backwards compatible (e.g. Jurassic Parl¢Ver. 3 to Time Machine/

Ver, 2). Swapping a Ver. 2 Board {o a Ver. 3 is not possible due to the special
solenoids section (i.e. Slingshots, Turbo Bumpers, etc.) changing from REFLEXIVE
to NON-REFLEXIVE on Ver. 3 Boards.

An automatic switch operated by current in a coil.

Aconym: Read Only Memory. ROM cannot store input instructions but can supply
output information. ROM can be programmed only once.

Abbreviation: Right.
Abbreviation: Rollover (switches).
See Eject.

A hole into the playfield. A metal scoop is in place to guide the ball into the kick-
back under the playfield.

A switch which closes when the game is slammed into or the Coin Door is slammed
shut. Depending on adjustable settings, will cancel game in play when the number
of closures required is sufficed.

Acronym: Shaker Motor Board. ‘

A coil used for Electro Magnetic devices such as relays, flippers, slingshots, etc.
Acronym: Solid State Flipper Board.

Refers to the service switches on the coin door.

Abbreviation: Stand-Up ( targets).

Acranym: Trademark

[Shot] Maneuvering the ball in play from one flipper to the other. With flipper in the
up position and the ball cradled by that flipper one would activate the flipper bution
in a quick repetive manner to bounce the ball to the other side. Skilled players can
rebound the ball off the slingshot.

Acronym: Transistor-Transistor Logic
Abbreviation: Upper.

Abbreviation: Volt({s).

Abbreviation: Version.

Actenym: Vertical Up-Kicker.
Acronym: "Times" A multiplier.

A semi-conductor diode used for voltage regulation. Application depends on reverse
break-down voltage. :

Glossary of Terms Page 139
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SEGA PINBALL, INC. LIMITED WARRANTY

SEGA PINBALL, INC., (“SELLER") WARRANTS ONLY TO THE INITIAL PURCHASER OF ITS PRODUCTS THAT THE ITEMS
LISTED BELOW ARE FREE FROM DEFECTS iN MATERIAL AND WORKMANSHIP UNDER NORMAL USE AND SERVICE FOR
THE WARRANTY PERIOD SPECIFIED:

PRINTED CIRCUIT BOARDS (GAME LOGIC) 60 DAYS
NO OTHER PARTS OF SELLER’S PRODUCT ARE WARRANTED.

WARRANTY PERIODS ARE EFFECTIVE FROM THE INITIAL DATE OF SHIPMENT FROM SELLER TO ITS AUTHORIZED
DISTRIBUTORS.

SELLER'S SOLE LIABILITY SHALL BE, AT ITS OPTION, TO REPAIR OR REPLACE PRODUCTS WHICH ARE RETURNED TO
SELLER DURING THE WARRANTY PERIODS SPECIFIED, PROVIDED: ‘

1. SELLER IS NOTIFIED PROMPTLY UPON DISCOVERY BY PURCHASER THAT STATED PRODUCTS ARE DEFECTIVE.
2. SUCH PRODUCTS ARE PROPERLY PACKAGED AND THEN RETURNED FREIGHT PREPAID, TO SELLER'S PLANT.

THIS WARRANTY DOES NOT APPLY TO ANY PARTS DAMAGED DURING SHIPMENT AND/OR DUE TO IMPROPER
HANDLING, OR DUE TO IMPROPER INSTALLATION OR USAGE, OR ALTERATION. IN NO EVENT SHALL THE SELLER BE
LIABLE FOR ANY ANTICIPATED PROFITS, LOSS OF PRQFITS, LOSS OF USE, ACCIDENTAL OR CONSEQUENTIAL
DAMAGES OR ANY OTHER LOSSES INCURRED BY THE CUSTOMER IN CONNECTION WITH THE PURCHASE OF A SEGA
PINBALL, INC. PRODUCT.

WARRANTY DISCLAIMER

EXCEPT AS SPECIFICALLY PROVIDED IN A WRITTEN CONTRACT BETWEEN SELLER AND PURCHASER, THERE ARE NO
OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING ANY !MPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE.

CAUTIONS, WARNINGS & NOTICES

Caution
FOR SAFETY AND RELIABILITY, SUBSTITUTE PARTS AND EQUIPMENT MODIFICATIONS ARE NOT
RECOMMENDED (AND MAY VOID ANY WARRANTIES). USE OF NON-SEGA PINBALL INC. PARTS OR
MODIFICATIONS OF GAME CIRCUITRY, MAY ADVERSELY AFFECT GAME PLAY, OR MAY CAUSE INJURIES. TRANSPORT
PINBALL GAMES WITH HINGED BACKBOX DOWN ONLY! ALWAYS TAKE GREAT CARE WHEN SERVICING ANY GAME.
ALWAYS DISCONNECT THE LINE VOLTAGE BEFORE SERVICING. SOME PARTS MAY STILL HOLD CURRENT WHEN
UNPLUGGED. ALWAYS READ THE SERVICE MANUAL BEFORE REPLACING OR SERVICING COMPONENTS.

SUBSTITUIONS OF PARTS OR EQUIPMENT MODIFICATIONS MAY VOID FCC TYPE ACCEPTANCE.

Warning

THIS EQUIPMENT GENERATES, USES, AND CAN RADIATE RADIO FREQUENCY ENERGY, AND IF NOT INSTALLED

AND USED IN ACCORDANCE WITH THE INSTRUCTIONS MANUAL, MAY CAUSE INTERFERENCE TO RADIO
COMMUNICATIONS. IT HAS BEEN TESTED AND FOUND TO COMPLY WITH THE LIMITS FOR A CLASS A COMPUTING
DEVICE PURSUANT TO SUBPART } OF PART 15 OF FCC RULES, WHICH ARE DESIGNED TO PROVIDE REASONABLE
PROTECTION AGAINST SUCH INTERFERENCE WHEN OPERATED IN A COMMERCIAL ENVIRONMENT. OPERATION OF
THIS EQUIPMENT iIN A RESIDENTIAL AREA IS LIKELY TO CAUSE INTERFERENCE IN WHICH CASE THE USER AT HIS
OWN EXPENSE WILL BE REQUIRED TO TAKE WHATEVER MEASURES MAY BE REQUIRED TO CORRECT THE
INTERFERENCE.

RF INTERFERENCE NOTICE, CABLE HARNESS PLACEMENTS AND GROUND STRAP ROUTING ON THIS GAME HAVE
BEEN DESIGNED TO KEEP RF RADIATION AND CONDUCTION WITHIN LEVELS ACCEPTED BY THE FCC RULES. TO
MAINTAIN THESE LEVELS, REPOSITION HARMNESSES AND RECONNECT GROUND STRAPS TO THEIR ORIGINAL
PLACEMENTS, IF THEY BECOME DISCONNECTED DURING MAINTENANCE.

Notices .

THIS DOCUMENT AND THE DATA DISCLOSED HEREIN OR HEREWITH IS NOT TO BE REPRODUCED (EXCEPT WHERE
NOTED), USED OR OTHERWISE DISCLOSED 1N WHOLE OR IN PART TO ANYONE WITHOUT WRITTEN CONSENT OF
SEGA PINBALL, INC.. WARNING: PRODUCTS IN THIS MANUAL, THE COMPANY NAME AND DEVICES AND THE
DESIGN OF THE MANUAL ITSELF, ARE PROTECTED BY FEDERAL PATENTS (AND PATENTS PENDING), DESIGN
REGISTRATIONS, TRADEMARKS AND COPYRIGHTS. ACTION WILL BE TAKEN IN THE EVENT OF INFRINGEMENT OR
iIMITATION, THE RIGHT IS RESERVED TO CHANGE SPECIFICATIONS WITHOUT PRIOR NOTICE.

Portals, lcon Designs, and Sonic The Hedgehog™ are trademarks of SEGA. Sezqa Pinball, Inc. logo™ & © 1995, "Multiball is 3 ragist-
ered TM of Williams Electronics Games, Inc. Used by Permission. APOLLO 13 Jogo™ & @ 1995 Universal City Studios, Inc. Licensed by
MCA/Universal Merchandising, Inc. Official Apollo 13 emblem (NASA). "Apollo 13 (Theme}* Music by James Horner @ 1995 MCA
Music Publishing, A division of MCA, Inc, Used by Permission. Creative Electronics and Software (CES), Inc. logo™ & @ 1995

All Rights Reserved. Printed in USA.
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ALTHOUGH EVERY EFFORT I5 PUT INTO MAKING THIS MANUAL
(AND ALL OTHER DOCUMENTS RELATING TO THIS PRODUCT)
ACCURATE AND COMPLETE, FLAYFIELD COMPONENTS,
FEATURES, RULES, PROGRAMMING AND OPERATION ARE
SUBJECT TO CHANGE WITH OR WITHOUT NOTICE. IF YOU HAVE
ANY QUESTIONS OR CCMMENTS, CALL US TOLL-FREE (USA or
CANADA)} AT 1-800-KICKERS (542-5377) OR (708) 345-7700.

Nead Technical Advice?
Dial 1-800-KICKERS!
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