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1. INSTALLATION
Assemble the game as follows: .
Bolt ‘iegs to cabinet. Bolt back bex to cacinet. Use flat washers under belt heads. Gently fead

cable connectors and ground braid through cable port in back box. Screw ground braid to
braid in back box. Carefully and fully insert conneclors on printed circuit assemblias.

On all games there are cerlain items that should be checked after skipment. These are visual
inspections which may avoid time consuming servica work later. Minor troubles caused by
abusive handling in shipment are unavcidable. Cable connectors may e leosened, switches
(especiaily tilt switches) may go out of adjustment. Plumb bab tilt switch should always be
adjusted after game is se! on location and leg -evelers are adjusted.
Visual irspections before plugging in line cord:

1. Check that aill cable connectors are completely seated on printed circuit assemblies.

2. Check that cabtas are clear of ali moving parls.

3. Check for any wires that may have become disconnected.

4. Check switches or loose solder or other foreign material that may have come Ipose ir
shipment and could cause sharting of contacts,

5. Check wires on coils for praper soldering. Celd salder connections Mmay not show up in
factory inspection, but vibration in shiprment may break contact.

8. Check that fuses are firmly seated and making good contact.

7. Check the transfarmer for any foreign materizi shorting across wiring lugs.

8. Check wiring of transformer to correspond to location voltage. Ses figure 1,
Check adiustment of the three (normally open) lilt switches:

1. Parei tiit on bettom of playfield panal.

2. Plumb bob tilton left side of cabinet near front door.

3. Ball tilt above plumb bobtilt. insert the smaller ball {15/16" dia.} intothe ball tiltassembly,
and adjust the bracket so the ball will roll free to contact the switch blade, il front of cabinet is
raised.

TRANSFORMER CONNECTION INSTRUCTIONS

E-112.125 TRANEFIRMEA WIRING FIIR 220240V E-12292% TRANGFORMER WIRING FOR 115120 ¥.,

50760 CYOLE INPUT, SLE CYCLE IMPLT,
T oy 7 o
o 2 )
D0 Q00 0 o0 OO0 OO0
FOR 220/240 ¥, ! 4 5 0 w2 2 4 E ¥ W0 M
INPYT, HEAYY y TE T TE
REDLEAD. M1 3X5 7 o8 7 T,L% 527 %Lg
is! T Q0
oL/ : g Lo 0
T '| - -
TIELUG JAND 1
LNB & TOETHER. TORETHER. NEAVY RED LEAD.
FOR 120 V., <IE LUGS 6 AND 7
FOR 240 ¥, , PUT HEAYY TOGETHER . PUT HEAVY -
YELLOW LEAD ON LLGT. YELLOW LEAR ON LUG =
FOR 220, PU” HEAYY ] FOR TS V., TIE LUGS § AND 11 TOGETHER.
YELLOW LEAD 0N LUG 12. PUT HEANY YELLO'W LEAD DN LUG 4.
VAR-5TORA. BALLY PAIT N{. E-713-1, VRAISTOR, BALLY PART NO. E-T13,
LOCATED IM CAFINET, MUST BE USED LOCATED IN CARINCT, MUST 3E WISED
FOR QFERATHON AT 210 %, OF 2401 ¥ X" FIA DPERATON A" M5 0R 127 ¥ AG
FIGURE |. TRANSFCRMER

(PART OF POWER—TRANSFORMER MODULE A2, LOCATED IN BACK BOX).




. GENERAL GAME OPERATION
Place ball into playfield by ocuthole.

Coin gamae. Coir should barejectad. Plugin linecord. Move power ON-OFF master switch at
bottom right front corner of cabinet to "ON' posilion The game will play a power-up tune o
annouice game-readiness. Drop targets are reset, scores are setlo zero, alternating wich the
'High Seore to Date', and the games ia ready for play. Coin game, The game should accept
the cain and post credits® for coing accepted ladjustable). Pressing the credit button an
the door will cause the outhols kicker to serve the ball to tre shooter alley. The 1st
playerup lite is lit. A game-up tune” |s played to announce play-readiness. The bonus
score s advanced to 1000 points.

One player is posted each additional ime the credit button is pressed (one to four can play}.
The credils are reduced by one each time the credit butten is pressad until the cradits are
reduced to zero.

Shooting the hallinitiales play. Rebound switthes score 10 points. Thumper-bumpers, when
not lit, score 10 poinis.

The garne awards all paints 2arned by the player. if spinner is turning and scoring when tha ball
hits a target, the spinner and the target scores are awarded.

When the ball enters the outhaole, the bonus score is added to the total score. The player-up
and/or balk inplay on the back box is advanced one position. The bonus score is advanced to
1000 poirs. The outhols kicker serves the ball to the shoatar alley and play is resumed This
continues uniil each ptayer has played the al owable number of balls par game (adjustable).
At thistime the 'Game Over light islit. A random Match” number appears and the 'Match' light
i3 lit. If the number is the same as the last two digits in a payer's score, a free gamg is
awarded.

Extra balls won durng the course of the game ara played immediately atter the player's
regular ball enters the outhole, The player-up and/or ball in play on the back box are not
agdvancedforextra ball play. Bonus score is added toths player's score and the bonus is set to
1007 poin's before the came serves the extra ball for play.

Scoring over 1,000,000 gives "High Score to Date" award.
Atthe end of the game, a'High Score to Date' is alernately flashed with all 4 player scores. If the
‘High Score te Date’ is beat, this feature™ awards ‘ree games.

Tiltng ‘he game results in loss of aball The fliapers, thumper-bumpers, etz go 'dead. Bonus
poinls are not scored. Tae purpose of the tilt penalty is to disccurage the player from josthing
the machine i an atlempt te prolong glay. Game aclion becomes normal after the ball kicker
assembly serves the bal tothe shogter alley.

Slammring the machine results in loss of the gare. All fealure lights go out, the game goes
dead, and a lime delay occurs. The purpose of the time delay is to discourage unnecessary
abuse of the machine. After the delay, the "Garre Cver' light | tes and the power-up tune s
played. The time delay occtirs anylime one of the slam swilchos is made 1o contact. There is
one factory installed slam switch on the front door. [Any number of slam switches sould te
installed by the operator, to meet his individual reguirement.] The switch should be adjusied ia
have aoproximately 1/ 16" gap between the contacts The weighted blade should be adjusted
o attain the desi-ed sensilivity. Decreasing the g9ap betwean contacts will maka the switch
mare sensitive. Opening the gap will reduce sensitivity.

*Boma wires ard festures can ae digabled by nperalor If so deslred See Back Box Adfustime s




lll. BOOKKEEPING FUNCTIONS

The game is designed to help the operator certain parform agcounting functions. The game can
display the number of total plays and replays (free games). it can display tte number of coing
dropped down each coin chute. The bookkeaping functions are displayed on all player score

dsplays simultaneously. An identification nember, 05 1 14, appears on the Match/Ball in Play
window as fallows:

05— 00to—  40=CurrentCredits '
*06—10C00 to—99999 = Total Plays (Payed & Free Games)
“07—10000 10—99399 = Total Replays (Free Games)
08—  0010—88999=Total times 'High Score to Date’ is beat
*09—10000 '0—99999=Coins Dropped thru Goin Ghute #1
*10—10000 :0—99399=Coins Dropped thru Cain Chute #2*+
*11—10000 :0—99399= Coins Dropped thru Goin Chute #3*+
12— 00 10—89999=Number of Specials awarded from Panel Specials Only
*13—~-  00'0-—99999=Number of minutes of Garie Play
*14—  0010—99399- Number of Service Credits

The game displays the first bookkeeping entry if the Self-Test button (See Fig. 1y on the inside
of the front door is pressed ten times Alternately push and release the Self-Test button at one
second intervals. The number 05 apoears in the "Match/Ball in Play window. Current credits

appear on the p ayer score displays. Each additignal press of *he butlon causes the next entry
tobe displayed.

After the dala in each bookkeeping register is recorded. it can be set to Zero simply by pressing
switch button 533, located on A4, the MPU module in the back box (See Fig. 1), or by pressing
the Coin Chute #3 switch. Any or all registers can be cleared by altemating betweean the
Self-Test button and the swiich button 533 on the MPU module or Coin Chute #3 switch, The

operator is given this option as a possible convenience and can elkect to use or not use it as his
needs direct.

Pressing the button once more with the 14th entry displayed causes the game 1o play the
powar-up tung and light the Game Over light. :

Service credits are designed to allow the serviceman to test the game under actual piay

condiions without disturbing the bookkeeping records that reside at identification numbers 08,
07,09, 10 and 11. ' -

To obtain Service Credits, push and release the Self-Test swilch untii identification number 05
appears in the 'Match/Ball in Play’ window. Hold in tho Credit button unti! the desired number of
Service Credits (up to five) apears on the player score disp-ays.

NOTE: If upon accessing identification number 05, a number of credits greater than five is
displayed, pressingthe cradit button has no effect.

Identification number 14 is reserved as a record of the number of Sarvice Credits used.

“Tha 19,000 evelis pra-set af the Taclery: can be sot 1o zero, initighly, | desired,
“*WCoinChule is rot ussd i game. numbar dis Played if piher than GOt on Playe Score disolayshag no RiCRilicanDe.




#1154-E GROUND SHAKER
FEATURE QPERATION & SCORING

A. BONUS SCORE FEATURE

A bonus score of 28,000 may ba scored or left or right bonus, Geoing into top saucer advances keft &
right bonus and eft side saucer advances left & richt bonus depending on the arrow that|s It. Going
over A-Elang orhitting C target advances left bonus. Going pver B-F lang or hitting [ target advances
Figght bonus.

B. BONUS COLLECT AND BONUS DOUBLE

When the ball goss nto side saJcer & either lsft or right bonus or both are lit, the lit bonus scores are
added tothe players scora, Going into the cuthole, left, right, 20,000 supar or 30,000 1ilro boqus lites

are li', scores are collected. If the doubls bonus lite i an, bonus scores dauble. A tilt nullifies the bonus
8COI8.

C. OUTLANE SPECIAL LITE

On A& 5hal game when left & righl bonus reach 15,000 the |eft special wil lite.

SW. B contrels the special lite.
SW. 8 OFF —outlanes alternats.
SW. 8 ON —both cutlanes stay CON.

D. DROP TARGET FEATURE (on 3 & 5 ball)

15t time targats down scores 5,000 points and | tes extra balllite. 2nd tme 4 targe!s down award extra
bzl and lites special lite 3rd and each additional time awards replay.

Thera is a recall on axtra bal! lite i 1t from ball to ball. No recall on special lite.
E. A-B-C-D-EF FEATURE

15t time A-B-C-D-E-F litag are put out 20,000 super bonus lites. 2nd time A-B-C-D-E-F lites ara pul oul
20,000 ritro bonus and A thru F special lites. 3rd and each additional tme A thru F is made one reptay
is awarded.

20,000 or 30,000 bonus ars collected in outhole onty. They also can scora double when bonus is lit by
tna gatting of SW. 23,

F TOP SAUCER HOLE FEATURE

When ball gaesinta saucer with left arrow lit, it lites sice bonus left arrow. When ball goes inta saucer
with right arrow lit, it lites side bonus right arrow. Making both left & right saucer arrows, lites to 5,000
saucer arrow. This arrow ramaing lit until the bail goes inte the outhole.

When ball goes into saucer with the double bonus lit, it lites lower double bonus.




Saucer double bonus lites every clher time of every 3 Himes.
SW 16 conirols the double bonus lite. .
SW 16 ON lites every othar time.

SW 16 OFF lites avery 3 timas,

On 3 & 5 ball double bonus saucer lite comes an every ather time.

G. LEFT SAUCER SCORE AND ADVANCED FEATURES

3 BALL when ball goes inlo saucer it scoras 3,000 points, advances left & ight tonuses 3 steps each
andcollects the lit coliect bonus iits {advance |eft & right bonus arrow stays ON at al times),

S BALL it scores 3,000 points ane advances |aft & right bonus 01e slep each if 10 bonus collect lites
are lit (advances left & right bonus arrow It goes out 25 =0on as ene of the bonus colect lites are hit),

H.

On 3ball & D, E & F are ledtogether (C & D is controlled by 3 & § ball switch).
OnabalE&F are lied together.

L SPECIAL REPLAY/X-BALL/NOVELTY MODES

Swilch #6 and #7 glve the oparator fexibiiity to award a replay, extra ball or scors {Novelty) when a
special s scored {outlanes, drop target, Athru F feature). The folowing chart £xplains lhe settings.

SWITCH S5W.6-ON SW. 6-OFF SW. 5-0OFF
5W 7-CN SW. 7-0N SW 7-OFF
Positions REFLAY X-BALL NOVELTY
Qutlane special REPLAY X-BALL* 50,000
Drop target special REFLAY X-BALL* 50,000
A thru F feaiure spacial REPLAY X-BALLY 50,000
Drop target {x-hall) X-BALL X-BALL* 23,000
Sconing threshelds REPLAY X-BALL"" N AWARD

*50.000 if Sema Flayer Shoot Aganig |
*£5.000 if 3ams Flayer Shoot Agrinig it
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V. GAME ADJUSTMENTS

A. Playfizld Panel Post Adjustmants:

Fosts thal contraed 2f and nght oublana opening on panel can be noved to make access o
autlanes easier or harder for ball 10 enter. Ses Figure |1

Easier eniry will decrease piayirg ima and scoring (consesvative).
Harder entry wilt increase paying time and scoring (iberal®,
E. Back Box Gama Adjustments.

Each garre has thirty-tyvo switches peated on Ad, the MPL miaduls, lozated in tha back b,
that aliow play to be customized to the localion. See Figure 111 Cradis per coin, maximum
credits, credit dispay, balls per gare, match kearure, high game faature, special award and
melody are selectabla iy means of the switches. The swilches are contained in lowr-sisteen
lead pachkages numbered 51-8, 5916, 517-24 and 5253 lor easy identifizalion. The ON"
teggle positior is marked or the assembly. Turn off cower before making adjustmants.

Credits/Coin Adjustments:

The tredits per coin are setectatie by means of 317-520 for coin chuta £2. Tre switch setings
and resuliant crediis/coin aie as follows:

%20 513 518 317 Crediiss Coin
QFF OFF OFF OFF Samaas Coin Chule #1 Settings
QFF OFF OFF ON A Caoin
DFF CFFF  GM QOFF 21 Cein
DFF OFF OM  ON a1 Coin
OFF €M 0OFF OFF 41 Coin
DFF CH OFF 0N 51 Cain
OFF CM ON OFF B Coin
QOFF CH oM OHN 1 Cainl
Ok OFF QOFF OFF &1 Coin
O OFF OFF ON 1 Linin
Orn OFF OMN OFF "0 Con
iy OFF QM ON 141 Cain
Ok N DFF OFF 241 Caoin
CH LN {FF XN 3 Coin
Oon CH oM OFF 41 Lo
o W OM N ‘BN Coin

The credits qiven per cein are selectable by means of swilchas -5 ngl., for coin chute #1 and

switchas 913 incd., for coin chue 23, Thirly-one different credit ratios are availsble for each
coin chute. Tha switch settings and resulant credis/coin are lisled below.

GREDITS/COHN ADJUSTMENTS

COIN CHUTE ;- SWITCHES CREDITS/ GO
#1 [HNGE SIDE; - 4 K| # |
R &3 I b | 12 1 0 i

' DFF OFF DFT OFF OFF  3:7COINS

QOFF  OFF ©F=  OrF (M 32 CQINg
OFF  QOFF OF= M OFF 102N
GFF  GFF  (OF M | 172 COINGST
OFF  OFF LT TR o SO T 20
OFC OFF ON QFF ON 2:2C0lNs:
FF  OFF OH OM OFF EXTA41ET]
GFF GFF ON ON O DN A3 SOINST
(3FF DM DF= OFF  OFF Asecqld
GFE DM OF- OFF OM a0 CONSS
CFF 0N QF= L T S5C0IN
FF oW QFT oM O fe P GOINS:
QFF  ©OW  OM ORF OFF ECOIM
ZFF On DN OFF n Gid CING
(31 QR OW O CFE TN
OFF  ©OM  DH Ok 0N £ LN
ON- OFF OFT QFF (bl B:OIN
O R OOFT OFF Ony B P DHMNG:
o OFF FT 0 OM {IFF COIN
ow OFF  OFF OM O a3 LOHMGT
oM OFF (W OFF OFF 1050 00N

hoe Jreel 2n bl ssoend can g e N OFF OW  OFr LAl LB ORI L
e et far el zoem | Credils e sennd O OFF ON G 114006
o g thal o sennng aecred helaeen LT M-+ ()] [ N} bal i) [ W e e | EY
15 asy Gl Loun 3RS 1P e fans et L EY| Tk OFE R FF 125200
LiGNT COINGIVES 208 STEN M QW OFE OFF o 12:2 001"

(8] OM OFT (AN OFF 14705 0N
[y | Ord k= LM fat| TR
O DK DN QFF (it 140 0HN
o ON W OFF 1l 14200 S
oy ON O QM OFF 15: Lo
o ] N M IR 137U NG,




MAXIMUM CREDITS;

The maximum credits zccepted by the machire mits the number of games that zan be ageLmu ated
by coining, by winring rep ays or voth. The maximum number of credits is selectable by means of
switches 25 and 26. Four credit limits are zvailable. Switch settings are listed below

MAXIMUM SWITCHES

CREDITS 26 25

10 OFF  OFF

15 OFF ON

25 ON  OFF

40 ON ON

BALLS PER GAME: # BALLS/GAME SWITCH 31

5 ON

3 OFF

MATCH FEATURE:

¥When the Match Fealure is ON, a random numbe- appea‘s inthe Match/8allin Play window and the
word MATCH iz iliuminated. If the number matches the tans digitin a player's score, a ‘ree game is
awa-ded. The Match feature creates anincentive to play.

MATCH SWITCH 24
ON ON
OFF OFF
CAEDIT OISPLAY: CREDITS DISPLAYED SWITCH 27
YES ON
NG OFF

HIGH SCORE FEATURE:

The game isdesigned Lo award an Extra Ball or Free Game at each of ihe three score lave s. See Frort
Do Geme Adjustmens,

AWARD SWITCH?Y SWITCHGS

REPLAY ON ON
=XTRA BALL ON QFF
N AWARD OFF OFF

HIGH SCORE TO DATE OR OVER 1,000,000 SCORE FEATURE:

“he game i3 designed to awarg free games as an ephon if high score to date is beat or player exceeds
1.000,000 points. Eachtime this happens, the winning score becomesthe new high score to beat. This
svore s disstayed on all 4 player score cisplays at the end of each game as an incentive to play.
Recommended setlingis unde-lined,

HIGH SCORE TO DATE FEATURE  SWITCH22  SWITCH 21

MNo Aweard OFF OFF
DOne Credit OFF N
Two Credits Oh OFF
Three Credits O ON

State and local laws may regulule the use ct the above teatures, and they have bezn designed to allow
tor appropriate adjustment in oider ta conform to such requirements.

SR R S ot b A A _' L
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SOUND OPTION:

The game i designed to mahke several tones and noises to anrource power-up, game-up, cle, The
tones are intencled to gtiract attention to the game andincrease game usage. Thz tones are ~onirolled
by switzh settings as chown,

SW 29 300N,

Flayficlt switches associzted noises with background.
SwW 290N, SW. 30 OFF

Playlicld switches associzted noisas without background.

SW. 28, 30 OFF
Adl scarning will have a chime effect.

SW. 28 0OFF SW. 30 CNL
Most al scoring will have a laughing roiss atfsct.

GAME FEATURE OPTIONS:
Clutlana Special Adjustrnent:

Liberal S5V 8 ON Both lanes lite *or Special.
Conzarvetive SW. AOFF  Alternates Special from side to side.
Top Saucer Doutle Bonus Lite Adjustrment:
Liberal SWAIGON Double bonus lites every £nd ime.
Cansarvative SW 16 0FF  Double bonus les every 2rd time.
“E" and *F" Rollover Adjustrmant: _
Liberal SWIA20N  "E"and"F" are tied togetrer
Cansarvative SW 22QFF  "E"and"F" are no: tied.
20,000, 30,000 Bonug 2X adjustment:
Libaral SW 230N Making 20,000 or 30,000 bonus, scores double when
_ doutile bonus iz lit.
Consarvativo SW.230FF  Making 20,000 or 30,000 honus, scores sngle when

doible bonus is lit.
Outlane Bonus Special Adjustmenl:

SW 14 15 0OFF —Making left & right bonus at 10,000 lites outlane special.
SW. 14 ON, 15 OFF —Making left & right bonus at 15,000 lites outlane special.
SW 14 150N —Making left & right borus at 2C,000 lites outlate special,

NOTE: 5W. 24 game over attraction sound. Games having RCM-E776-10, SW, 24 is not used.

Games having ROM-E776-17, SW. 24 is usad, 10 turn game over attraction sound off if the
location desires so.




C. FRONT DOOQR GAME ADJUSTMENTS

High Score Fealure Adjustments:

The geme is desgned to award an extra ball foption) or a free game at each of thrae score
levels. The recommended levels ara on the scorg card inthe game.,

Any level from 10,00C to 990,000 can he set, as desnred Iis also pnrssnblem raszt o-tum olf (G0
any or atl of the levels, if desirec.

1. Push and -slsase Self-Test button {(See Figure 1) atone second intervals approximately
six limes or until identifization numbar 01 appears on the ‘Match/Ball in Play' display.

2. The number on the Player Score Displays is the score level.” It can be :increased, it
desired, by holding ihe credit button in. Todecreass the score level, hold the creditbuttenin
and depress and release the Self-Test button. Release the credit button when the desired
numter appears. Note that the level changes 10,000 points ata time. If the number 00" is
le't on the displays, the hign score feslure is eliminated for that level.

3. Repeat steps 1 and 2 for the second and *hird score levels. The identification numbers
‘02" and 03 on the Match/Ball in Play dsplay are for the second and third levels,
respectively.

High Score to Date and 1,000,000 Feature:

The game is des-gned to award fres games when 'High Score to Date' is beat, or if the playar
exceads 1,000,000 points.

It is recommended Lhat the lewvel, which will build wilh play, be permdlcally reset to the factory
recommended level to encourage garre play. The adjustmant procadure is the same as for the
High Score Feature Adjustment, Sleps 1 and 2. Continue pushing the Self-Tast button urtil the
identification numbe- '04' appears on the ‘Malch/Bal. in Play’ display and then do Step 2.

Any lavel rom '00 tc 992,000 can be set as dascribed. lis o be neted thal “00” does NOT tun
offthe feature. asitdacson High Score feature. The teature is turned oft by sesitioning switches
asdiscussed under ‘Back Box Game Adjustmenis.

*{lan ba quicky seltc U0 by pressng 530 uithe MPW assembly mthe 28ck 00 of Cor Thote switch #3. (Sae Faure (il
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FIGURE 11

#1154-E

GROUND SHAKER

RUBBER PARTS
A R-821-1 1" DIA. {1}
B. R-571-3 & A ¥]
L. R-52-5 3" DIA. (2
P. R-5X-2 112" DIA. (4]
E. R-52-4 235" DIy, {2
FR-243 S5/AFTDIA. {11
6. R-408-3 FLIPPER {2
PANEL TOP PARTS

1. Arch Rail M-11741

2. Rail Post G-907 {3)

3. Rail Post Lap C-908 {3)

d. Bottom Arch P-5071-G4

5. Shoater Gauge P-6359-23

6. Pajl Gate {R) A-1475-13

1. Ball Gate f1) A-1175-12

B. Screened Plastics (5at) M-1310-158

Y. Orop Target Assembly AS-2795-40
10. Rolinver Wire AS-1805 (5}
11. Thumper Cap A-3713-45
12. Thumpar Cap A-3713-51 (21
13. Ball Guide Wire M-123-50
14. Ball Guide Wirs M-121-84
(5. Ball Buice Wite M-121-18 (2
IE. Ball Guide Wire M-121-53(2)
17. fivthole Wire AS-2H06-21
(8. Gulds Rail Assy, A-3032-35
19. Bail Gate Assy. AS-1250-24 (R)
20. Spinner Gate Assy. AS-2250-50
g Mini-Post Assy. AS-2B36-1 {1
23. Gulde Rail C-9318-5(4)
4. Tarpel assy, AS-2011-3 (30
29, Alpper lsghaﬂ AssY. AS-1213-24(7)
26. Ball Wire Guide M-121-43
¢7. Ball Gulde Wire M-121-30
28, Ball Guide Wire M-121-33

CONS. —Conservalive
WED.—Medium
LIB.—Likeral

Indicates movable posts for scoring adjustments.
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LEG LEVELING ADJLISTMENT,
SLAM TYPICAL
SWITCH

o S

— —

PLUMB BOB TILT |[ |
N POSITIOHN __‘59

INCLINED TILT sa [T

—

a—

—u

&t

—

| I

s1| =T

ol (N

DETAIL . &I-532
MPU ASSY,

FIGURE IIL. ELECTRONIC PIN BALL MACHINE
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RECOMMENDED

Instrustion, Score Cards and High Svore lzature setings to be used on GROUND SHAKER
ELECTRONIZ #1154-E

3 BALL 5 BALL
REFLAYS FEFLAYS
fnsiruchon Card M-1508-82-E Instruction Carg M-1508-B2-TT
Score Card h-15049-32-Bw/io Yeove Card MAGOE-B2-A w!Y
1 Heplay at 220,000 1 Beplay at 360,000
1 Heplay at 460,000 | Replay at 602,000
EXTFA BALL EXTHRA BALL
Insiruction Card M-1508-82-F Instruction Card M-1508-82-F
Scora Card M-1506-82 MM Score Card M-1508-32-RR
1 Extra Ball at 220,000 1 Extra Ball at 380,000
1Extra Ball at 480,000 1 Extra Bail at 630,000
1Extra Ball at 700,000 1 Extra Ball at 850,300

{all playfield posts inmedium position).

I |
m
T |
r H
2
o

ADDITICONAL CARDS
EXTRA BALL

M- 1508-H 120,000 760,000 M-1508-MM 240,000 480000 720000
M- 1508-| 140,000 330,000 M-1S0B-MMN 270,000 510000 730,000
M-1508- 160,000 400,000 M-150B-00 300,000 540000 760000
M- 1508-K 180,000 420,000 M-150B-FP 330,000 S70.000 790,000
M-1508-L 200,000 440,000 M-1508-QQ 360,000 600000  820.000
M- 1508-M 220,300 460,000 M-160B-FR 390,000 830000 850,000
M-1508-N 240,000 480,000 M-1G0B-55 420,000 8G0.000 880000
M-1508-0 960,000 500,000 e
M-1508-P 280000  £20.000 m“t’““*‘”” Card, Novelty
M-1508.0 300,000 540,000 1508-82-G
M-1508-R 320,000  560.000 Blanks {3t
M-1508.-5 340,000  520.000 o i o
M-1508-T 360.000 EOC 600 High gr..irrl.L 0 data resommended levels
M- 1508-U 380,000  E£20,000 (reset periodically) 4 BALL 540.0C0
M- 1508-¥ 400,000 £40,000 5 BALL 680 0C0
M-1508-W L20,000  E60.000 ‘
M-1508-X 40,000  EB0,000 :
M-‘]EUE-'H' -'-ED,DDD ?UD.DDD M-15(}E'HH EBD.DDU E?G.UDU ?EU.GDC'
M-1508-AA 140,000 430,000 580,000 M-1508-11 400,000 590,000 740.000
M-1508-BB 160,000 450,000 600,000 M-1508-0 32000 610,000 760,000
M-150B-CC 180000 470000 €20.000 M-1508-KK 340300 630,000 780000
M-150B-EE 220000 510,000 &50.000

M-1508-FF 240,000 530,000 £30.000
M-1508-GG 250,000 550,000 700,000

11




#1154-E GROUND SHAKER
RECOMMENDED SETTINGS

aBaL. 5 BALL

SPECIAL REPLAY SW B CH ON

oW 7 () ol
Cullane special [T OFF OFF
Top saucer double bonue lite W 18 OHM ON
E andF rolliover lanealite w32 OM ON
20,002, 30,000 Bonus 2X, SWw 23 oM ON
Outlane bonus special SW 14 OM ON

W 15 OFF OFF

The lollowing chart gives recommendalions for three typical types of operation

REPLAY 3-BALL S-BALL

netruction Card M-1508-82-E M-150E-82-TT

score Card M-1508.-82-B M-1508-82-A

Vajor Mode SEWE 7 0N SW. 6,7, 0N

Aat=h SW 280N SW. 28 ON

High Scoreto Date SW. 21, 22, ON SW. 21,22, 0N
¥-3ALL

nstruction Card M-1508-82.F M-150E-82-F

Score Card M-1508-82-b w/ MK M-150E-82-a w/RR

Yajor Mode SW S OFF SW 6 OFF

SV 70N SWTON

Yzl=h 5V 28 OFF SW 28 0FF

—igh Score to Date SW M, 22 OFF oW 21, 22, OFF
MNOVELTY

nelruetion Card M-1508-B2-G M-1508-82-G

Major Mode SW B 7, OFF SW.G, 7, OFF

Walzh SV 28 OFF SW 2B 0FF

High Score 1o Date SW™, 22 OFF SW 21,22 OFF
ADDITIONAL CARDS FOR PAGE 11
REPLAYS
M-1508-L). ARO.OG0  ¥20,000 M-1508-EEE 0000 70,000 8220000
M-1508-V SOH.000 740,000 M-1508-FFF 430,000 630,000 840,000
FA-1 50E- W 520,000 750,000 M-1508-GGE . 420000 0 AI0.000 860,000
b-1500-X%K 540,000 780,000 M-A150B-HHH 440 000 780,000 880,000
M-1808-YY 560,000  BDOD,000 h-1508-11 460,000  FH0.000 900,000
M-1508-27 580,000  B2G,000 M-1508-.1.1.) 480,000 70000 920000
M-1508-AAA 600,000 840,000 M-1508-KKK 500,000 790,000 940,000
M-1508 BEB B20.000  BE0.000) M-1508-LLL 520,000 810000 960 000
M-15808-C2C 840,000 ABO.AD0 M-1308-MMM 540000 B30,000 980,000
M-1808-DD0 880,000 920,000 M-1308-NNN  5R0.000  A20,000  990,C00

12
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VIli. HOUTINE MAINTENANCE ON LOCATION:

Selt-Test routines are writen nlo the game design. They are partizulerty useful for routine
Taitenance. The teets are described below. The first test is automatic ard ocours on
awer-up. Thistest causcs the MEU module A4 tc examine itself lor falu-es. Seven llashes of
anLEDindicates proper operation. The second scries of self-diacnnstic tasts cavses the MPU
‘0 'exedsise’ cach of the ather modules in such a way as 10 Make their faults, it any, obvious.
sea Figure [ and Page i

It is recommendead thet these tests be used sevaral imes 3 weak to check out the URITiES
sefore play. M faults ara discovered, they may be correcled on location o the aperator nas a
stock ol replacement modules. See “Trouble Shooting on Location”

MPU Madule Self-Test:

Al powor on, the LED on the MPU mod.ic Hashes once. (FlickerFlashy After a pause. it
laghes six mors times and goes cut. A power-up tune is rlayed to antounce game readiness.
This indicales proper MPU operabng condibion and successtul comnpigtion of the DOWR-LD
et

Game Self-Diagnostic Tests:

1. Pressing the Self-Testburon ingide the door mitiates the Sel’. Test rogtine, Sce Figures Il
and IV Al switched famps flash off and on continucusiv.

2. Pressing the Self-Test bution aga n causes each digit on each display tacycle tram 0 thru
2, and repeat conhinuously.

3. Fressing the Self-Test button again causes each solenoid to be znergiced, one at atima,
In a continuous seguence. Hold both fipper buttons 'in' dwing this test. The number
appearing on the Player Score displays s the same as the rumber assigned to the solencid,
The sound of a sclenoid pulling-in as a number appears indicates plopor aperation. The
absence ol sound is improper. If sound is absent, see Page 17 ‘or help in Solenod
identification

4. Pressing Selt-Test bulton again causes Lhe sound modube to play the “Game Over” lure
repeoted y.

9. Pressing the Self-Tesl buttan again causes the MPUto search eact switch assoambly for
stuck contacs, |' any are found. the number of the first set encountered is flashed on the
P ayer Scoredisplays. The number remains unt | the faultis cleared. See Page 17 for helpin
Suck Switch idenatification. Other numbsars nay follow it more stuck contacts are presant. If
there are no stuck switches, the Ma:ch/Ballin Play display flashes ‘0",

b. Pressing the Self-Testbutlon © 4 more times causes the MP LMo step -hruthe threshold and
bookkeeping funstions described previously and finally to repeal the power-up “est. For more
rapid exit te power-up, urn the game off. then on. Tte gama is now ready 1o play

After successiul completion of the Selt Diagnostic Test procedure, set the game up far play.
Exwrcise 2ach rolover, thumper-bumper, slingshot, ete., by hand urtil each swilch assembly
on tha playfield has been checked for proper operation. If actuabing a switch assembly
results in intermittent or ne response, clean contects by gently closing them on & clean
businzss card or pisce of paper and wiping until thoy wipe clean. Regap. if necessary, o
1/16". Do not burnish or file Gold Plated Swich Contacts.

, IX. TROUBLESHOQOTING ON LOCATICON

The game iz designed to make troub eshooting easy. Several simple procedures are Jiven
herein that cover tha greatest percentage of game failures. They are written for an operalar on
lacaticn and require module replacement. (See Figure 1 Symploms and the acton o be
taken aice given for each type of problem,

if the problem is more complicated and is not solved by folkywing this procedure, more detailed
procedures are avdilable Irom Bally. See the Parts List for orderirg infarmation.
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FIGURE IV SELF DIAGHNOSTIC TEST
- ~
ROUTINE
MAINTENANCE CHEGK
- r REFER TG _
** TROUBLE SHOOTNG ON LOCATION
_. _—, L CORRECT FAULT ) }
POWER-UP:
TURN QFF POWER
TURN ON POWER :
_. e A
: . ND SEE SYMPTOM #1, PAGE 15 :
LED ON MODULE NL ) S
A4 FLASHES 7X
* YES
.
F'HES-S SELF-1251 3UTTON i
ON INSIGE OF FRONT DOOR
T FNTER LAMP DRIYEFR MODULE TEST |
L A H
£lL FEATURE LAMPS LIGHT, NG SEE SYMPTOM £ 2 PAGE T3 )
FLASH ON AND OF f 7
[
. PREES SELF-TEST HUTTON {AGAINY ‘
12" | r¢ ENTER DISPLAY DRIVER MODLULF TEST
ALl DISPLATS COUNT NO SEE SYMFTOM #3, PAGF 18 -
QOOOD0G 1o 9899ag '
; YES
R .
e PHESS SELFTEST BUTTOM (AGAMN) A
|0 EMIER SO_EMOIO CRIVER MIDULE TEST
J
AL SOLENGIGS * PULLIN- NC SEE SYMPION #4.PAGF 16 -
| IN SEQUZNCE?T
H _ i~
YES PRESS SELF-TEST BUTTON (AGAIN|
) TC ENTER SOUND MODULE TEST
r/' T "'__\I — — e
. PRESS SELF-1EST BUTTON (AGAIN) E +
(51 TOENTZH STUCK-SWITCH TEST SOLUND MODULE PLAYS
i T ~ el—— "GAMNE OYER" TUNE """—
+ *Es] .
- - NO _ SEE SYMPTOM ¢5 PRAGE 16
[ )
: NO SEE SYMPTOM #8, PAGE 16
ALL BWITCHES QPLN? — - - S— .
* YES
) “SOLENCIC AND STUCK-SWITCH NUMEER 15 FLASHED GN PLAY LI
PRZSS 551 F-TEST BUTTON 15% ECOAC ISP AYE AS AN AID N 1HOUSLESHOCTING
(6) CR TURN FOWER OFF AND THEN ON Sy page 17,
GAME READY TOQ PLAY. o =y
TEFEA] ENTIRE TEST I REPAIF WAS MADE. HOLD FLIFFER BUTTONS IN DURING T=41.

14




ah dha U e L4k

1A}

28)

28)

JA)

38)

SYMPTOM:

ACTION,;

CAUTION:

SYMPTOM:
ACTION:

SYMPTOM;
ACTION:
SYMPTOM:

ACTION:

SYMFTOM;

ACTION:

Garme does not pliay power-ug lune when power is turned on, Ceneral
llurmnation s present.

A) Turn power OFF. Open back bex. Locste l-ght emitting disde [LED)
or MPU madule A4.

B) Turn Power ON. LED must {lash 7X to indicste that module Aé is
gead. Corredt flash sequence is Hicker/Nlash-pause-and than six morc
flashes and LED goes out.

C. If LED does not come an. or does rot flash or flashes, hu' lees IFan
7X, urn off power. Replace MPLU modu e Ad.

Replacement MPU Module must have same Part Number or incor-

rect operation will result! See Parls List for MPU Module Part
Number.

Turn power ON.

D) If game iscorect, it is now ready for plavy. If game is noe coired:, refer
to Moduie Replacemant procedure. (See Parts Lz}

MNet all feature lamps hght during gane olay.

A) With power ON, open front door. Press button (Sel-Test switch)
ance. f the game is correct, all feature .amps Hlask ON and OFF.

B) Carefully raisc playfield or open back box to qain access to lanps.
) Replace bulbs that do nct flash.

D) Ifcamz is coriect, it is now ready for play.

E} If game is not zorrect, turn power OFF, Rapiaco Lamgp Driver Module
AS. Turn power ON and repeat 4.

F) If game is correct, if 15 now ready for play.’

G) i garme is not corredt, turn power OFF Replace MPU maduln: A4
See CAUTION, 1C. Turn power ON and regeat A,

H) If gameis correct, itis now ready for play* (f game isnot correc!, rofer
to Morule Replacement procedire. (See Parts List )

One or some switched lamps always ON.

Repeat 2AA, AB, AE, and AF and, if necessary AG & AH.

Dispiay digits improper on one or several, but Iass than ali Display
Erriver module(s), Al. Improper: One or sevara segments always OFF,
digils mottted or several scgments or digit(s) always ON.

A) With power ON, open fronl door. Press button {3elt-Test switch)
wice. Ifthe game s correcl. eachdigit on each Display Driver Module A t
(> used/game) displays the count 1-9 and 0 continuausty in all 6 digit
positions. Note defective Disnlay Driver madules,

B) Tum power OFF,

CAUTION: High Voltage is supplied to the Display Driver Modties,
A, from the Solenoid Driver/Voltage Regulator Modula AZJ. Wait 20
seconds for High Valtage to Bleed Of.

C) Replace Display Driver module(s) A1, Turn power ON. Repeal A

D) If gimeis correct, itis now ready 1o Play” If came isnot corract refer
to Module Replacement procadure. (Sec Parts st )

Adldisplays improper fall live display Driver modules). improper: Cigit(s)
2lways un or off/ sagment(s) always o0 or off 3| dispiays.

A} Hepeat 3AA and AB.

B} Hepiaco MPU madule A2, See CTAUTION NQTE, 1€ Turn powar
ON. Repeat A

15
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3C)

44}

4B)

5)

6)

[

SYWPTON
ACTION:

SYMPTOM:
ACTION:

SYMPTOM:

ACTION:
SYMPTOM:
ACTION:

SYMPTOM:
ACTHOMN:

SYMPTOM:
ACTION:

C) If garne is comezt, itis now ready 10 play” If game is rot correet. refer 1o
Madule Replacament procedure. (See Parts List )}

One or several Jisplays always off.

A) Do 3AA AB AC snd AD,

B) RepeatdBB and BC, it recassary

Solenad(s) do(as} not pull-in during course of game.

A) With power ON. open front Joor. Press button (Self-Test swiich) thres
times.

B} Il game was sorecl, each solenoid would be energiced. A rumber s
flashed on the Player Seors displays as each so.eneid is pulsed. Note any
numbers that do nothave the sound of a solenoid associaed. See Solenaid
Identificalion Taale, Pag= 17 and Figure v.

C) Carsfully iift the playtield (o open the back box) to gain access to tha
solenoid, “Turn power OFF. Inspect the sclenaid.

D} If a lead is troken off. redair. Repeat A & B. | game is cotrecl, it is now
ready for play.” If solanoid wiring was cortect, turn power OFF

E) Replace Solenod Driverf Vollage Hegulatar module 43, Sse CAUTION
NOTE 3AB.

F) Repeat AA & AB. If game is comact, it is now ready to pay” f game is nct
comect, turn power OFF

G) Replace Sound Medule A8,

H) RepeatAA and ABilgarre is soirect. Itis now ready lo play. If game is nol
comect, lurn power OFF°

1) Replace MPLU module A4, Sas CAUT.ON MOTE, 1C.

J) Repoat A& 3.1 game is conect, it is now ready to play.* I game is net
COMmect, refer to Module Replacement Procedure. [See Pars Lst )
Solencid{s) always energized-- Note: #f impulse solenoids {ball ejscis,
slingshots. “humperbumpers, etc.) are energized cantinuously, they arne
Subect to damage. Limit troubleshaating to one minute with power ON,
follcwec by tive minutes with power OFF. Repeat as necossary. Replace
damaged solencids.

Do 4AA, AB, AE, AF AG, AF and if necessary, Al and Ad.

Mo Sound.

A) ‘With Power DN, upen front docr, press Scif- Test switch tou- times,

B) Turnvolume conrol clockwise ta Max

C) It comect, sounc will he hezrd. Il incorect, try sealing spesker hesad
connector (L2} and input contector (1),

D) I covect, sound wiil be heard, If incomect, refer to Module Replacemer,
procedure.

Feature (Drcp Targets, ete.) aces not score.

A) With power ON, open front doot Press button (Self-Test swilch) five
Lmes.

B} If the game is comect, Malch/Ball in Play display would fiagh 'Q: I =
number appears on lhe Player Seore displays, see Switch Bgsoembly fden-
tiftcztion Tab e, Page 17 and Figune V.

C} Carctully lift the playficld. Locate the switch assemoty identfied from the
number. Visually inspoct the swilch assemby If the corlacts are ‘stuck,
egap them i 1/16". S8 section undar ADJUSTMENTS. Hepeal & & B. I
the game 1s correct, it is Now ready to ptay” If gama is not corect, rn the
oowar OFF.

D) Replace MPU module A4 Ses CAUT ONNOTE 1, .

E}) RepeatA & B If the gamuis comect, itis now ready lo play” I the game i=
not correct, refer ta Modu e Repiacerment Procedure. (Sae Parts List).
Garme biows fuse(s) repaatadiy

See Module Replacement Fracadure F.O. 560

Turn St D0-U swilch OFF and 1an Sk
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GAME #1154-E GROUND SHAKER (FIGURE V)
SOLENOID IDENTIFICATION TABLE

SeM
Test # SOLENOID IDENTIFICATION

Salt

Test # SOLENOID IDENTIFICATION

o7
08
09
10
1
12

Left thurmnper bumser
Right thumper bumper
Bottom thumper buimper
Drop target reset

Coin leckout door

K1 reley {fippor enable)

SWITCH ASSEMBLY SELF-TEST DISPLAY NUMBERS

01 Gulhole kicker
02 Knocker

03  Topcenter saucer
04 Lefi side szoucer
05 Rignt slingshot
06 Lefislingshot

Switch
Self
Tesi # DESCRIPTION

01

o2

2l

04

05 30 point reb. (30)
08  Credit butlon

07  Tilt (3)

08  QOuthole

08 Coinillirgy

13 Cair 1 {left)

11 Goir Il {middie)
12 Droptarget & (top)
13 Droptarget 3

14 Droptarget C

15 Droptarget D {battom)
1% Slam (8)

17

18  Frollover lane

19 Erolover lanc

20 Dtarget

Switch
Salf

Test # DESCRIPTION

21
22
23
24
23
26
27
28
25
30
31
32
33
34
35
36
37
38
3c
4C

NOTE: SLINGSHOT & THUMPER BUMPER COILS

WILL 3E ENERGIZED WHEN SWITCH IS MADE.

17

G Targat

B Follover lane

A Follover lane
Top center saucar
Spitne-

Saucer left side

Right outlane

Laft outlane

Adv L & R bonus target
3ottom thumper bumper
Jight slingshot

Left slingshot

Right thumper bumpar
Left thumper bunipar

A e

A e




#1154
GROUND SHAKER

(") INDICATES SWITCH ASSEMBLY
IDENTEFIGATION RUMBERS,
NOTE: CABINET. 0], 15
DOOR: 06. 03, I0
1, %

(] INDIGATES SqLENGID

IDENTIFICATION NUMBERS.
NOTE:  DQOR: n
BACKBAX: 12

CARINET: 0z
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ASSEMBLY ADJUSTMENTS:
GENERAL:

All switch assemblies consist of jeal springs. centacts. separators, plasiic tubing and screws
to hold them g the mountng surtace. Beforz attempting o adjust a switch assembly, make
sure Ihat these scraws are tight. i not, tighten screw closest to the contant end of the lzaf
spring first, This will prevent the assembly from being secured in such a mariner that the leaf
SPprings tend to 'an out. In general all |eaf springs are adjusled fora 1/18° Gap in the open
pasition and .010” overtravel or wipe in the closec position. All contacis should b in good
condilion. Unless otherwise instructed, they should be dry or non-lubricated. Al conlicts
should be free of dust and din. Comtacts, with the sxception of the Nipper bulton switch
assemblies. are platad to rosist carrosinn. Filing or bumishing braaks tre fivish and encour-
ages corrosion, Clean oy closing the contacts over a clean Fiece of paper (e.g. a business
card) and wiping gently urvil tre eonlacts are clean, For the: flipper button switch assemblips
ONLY: Tarnish can be removad with & contact file followed by g burnishing tool. Seversaly
pitted cortacts rust be replaced as an assembly. In general, contacts need be cleancd or
replaced and adjusted only when they are found to be a sourca of gamo makunztion,

X. SERVICE PARTS:

A paris calalbgue is available \pon request, The cetatogus iz illustrated and lists all replace-
ment parts for pach game manufacturpd by 3ally. Requests should be addressed o

BALLY MANUFACTURING CORPORATION
2840 WEST SELMONT AVENLE
CHICAGO, ILLINQ!S 60618

ATTN: PARTS DEPARTMENT

SERVICE HINTS:

Tha Bally playtield has an improved tufi-coat finish with excol ent wearing properties. s life
expecance. as well as play apoeal, can be extended by periadic cleaning of the playfield.

DO: Bally recommends you clzan your playfield with Wildcat #125 iWildcat Chemical Co.,
1333 W. Seminary Drive, Ft. Worth, Texas 761 16]. Wildcat #125 is a combination cleaner and
polish.Baly Fas 'ried ard tosted thic product and faundit tc be very effacive If Wildcat #125
is not 2vailable, Bally suggests youask your Distributor to orderit. Inspectand hand polish the

bal i1 a clean cloth. A chipped ball must be replaced. It can ruin the firish on the plavfield ir a
shaort period of time.

DON'T: Use water ir large quantitics, higaty -austic cleaners, abrasive cleaners or cleaning

pads enthe payfield. Do nat alow a wax or palish build up. Waxes vellow with age and spoi
plav appeal.

1%
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XI. PARTS LIST
#1154-E GROUND SHAKER

MISCELLANEOUS FART NUMBER
Transformer {Damestic orExport) .. E-122-125
DUlbS. #44 T E-125-22
Fuse, 1 Amp. 3AG Slow Blaw {Playfiald Sotenoid Protection) ....... .. .. ... . E-133-24
ASSEMBLY COILS
Fonlockout. FQ-35-7000
FIPRET(2) eI AQ-B5-500/
34-4800
BT e AR-26-1200
oo Kickor ... AN-28-1200
SR Bumper (3) AN-26-1200
Sting-Shot(2) ., ... .. . . " TUerere e AN-2E-1200
Urop Target Reset .. R I NO-26-1500
SAUCSTR) . e AD-271300
PLAYFIELD PARTS Sae Figure (|
MODULES
B DINGrAS AS-2518-23
Display Driver A1 (Susedy .. ... . .. T e, AB-2518-21
Szlenaid Driver/ voitage Regulator Az .. . T . AS-2518-22
PR e AZ-29872.9
Transformer & Rectifier 42 I CAE-ZB7T-1
Hectifier Board (Part of AZ) e AS-2518-18
Seend Lo T S e coaeen . AB-3022-2
REPAIRS PROCEDURES/AIDS
Module & Compenent Replacement ... ... .. . . F.C.560-1
AlD {Assistance in Diagnostics)
Ki,usedwithFOS80-1 ... .. e KIT #485-1
MODULE COMPONENTS

SEE MODULE PARTS LIST

MODULE COMPONENT STARTER KITS

(Each Kit contains an assortment of the most nesded alectronic parts for uge in Modulc repair.)
Kit #4930 —For Rectifier Boarg (Part of A2

Kil #503—MPU Board ad {Less Mamory U1-Ug)

Kit #482—Fo- Solenoid Driver/Voltage Regulator A3

Kit #4983 —For Display Driver a1

Kit #494__For Lamp Oriver A5

Kit #559 —For Sound A8
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A4: MPU MODULE

COMPONENT PARTS LIST
— REFERENCE BALLY
ITEM DESIGNATION PART # DESCRIPTION
Ad (see note 1) A3-2962-9 MPL Medule Complete.
_ Ground Shaker
A4 (see nole 2) AS-2518-35 MPU Module iess Pragram
Mermory, Ui-6incl.

See Schematic Resistors, See schematis for vaiue

C14,C15 E-00586-0067 Capacltor, 470FFD, 1<v
34 C18 E-00586-0083 Capacltor, 05 MFD, t6Y
a5 G E-005H86-0081 Capacitor, 1 MFD 100V
el 5 Ca,.Ch E-QD&H8E-0G7] Capacitor, 4.5 MFD, 25V
27 C3.C6C13,C17, C31 E-005 86008 Capacitor, .01 MFD, 25V
ad C79 C41.Cq7 E-BOS86-0083 Capacitor, 470PFD, 50V
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C18.C31, C78, C33-.C40
C1, G2, CeB-GT7

E-Q0586-0082
E-00586-0084

Capacitor, 330PFD, 53V
Capacitor, 820 PFD, 50V

41 Caz E-00586-0077 Capacltor, 3000 PF, 1hy
43 Ch E-G0585-0023 Tranststor PNFP {(MP5-3702)
44 1,42 E-Q0585-0031 Transisior {2NI904)
47 CR44 E-QD&E87-0005 Diode {(IN4004)
48 CR1.CR7, CR11-CR43, E-QOA57-0014 Ciode (IN4148}
CR45-CR49
49 CRY E-00679 LED (Green)
£0 VR E-00598-0003 Dlode Zener (8.2V. IN9596}
2 L1, L2 E-00604-0003 1nductor, 22 Micro Hy.
53 L2 E-00620-0004 Timer {£55)
54 U119 E-00620-0005 Guad 2 Input {4011}
b5 L9 E-O0620-0023 MPU |.C. (8800
T3] L1, L E-OD620-0029 PIA .C.(6820)
57 Uz E-G0620-0020 RAM |.C. (68100
] 20 E-O0820-0032 HEX Buffer |.C. (14502B)
80 Ui4, 1118 E-00620-0033 HEX Inverter {4049B)
&1 L5 E-O0820-0034 Quad Memaory Drive (MG34581 )
B2 Ute E-GO820-0035 Dua. Monostable (G802}
. 54 Uiy E-00G20-0041 Quad 2 Inpuls i(74L00N}
65 UB E-0Q620-0042 RAMIICMOS P5101L-3}
B3 BT1,BT2 BT3 E-CDE28-0003 Battery
70 533 E-00658-0001 Push Button Swilch
1 71 51.83,59-516, S17.524,  E-D0677 DIP Switch
525-532
13 E-00712 24 Pin Sockel
' 74 E-00712-0001 40 Pin Socket
i< E-Q0712-0003 22 Pin Socket
77 42 E-Q0715 15 Fin Wafter Connector
I i) J1 E-00715-0004 2B Pin Water Connector
' 70 3,3 E-Q0715-0017 16 Pin Wafer Connectar
BO J4 E-D0715-0013 19 Pin Wafer Connectar
B1 i E-00715-0024 17 Pin Wafer Connector
NOTE 1:
When arcenng, fill i dushinumber. Forexample, AS-2062-0' LOST WORLE, AS-2982-2: 51X MILLION DOLLAR

MAN  AS-29B2 Z: P_LAYBOY, AS-2952-4: VOLTAM. AS-2LEZ2 5. SUFERESONIC. AS-2962-6: STAR THEK.
AS-ZUE2-7 WISE AS-PQE2-2: PARAGDON, AS-2962-9: GRUUNLC SHAKER, AS-2962-10 HARLEM GLOBF-
THOTTERS, AS-20E2-12 DO LY PARTON, AS-2462-14: FUTLUNRE SPA,

HOTE 2:

Crder replacemen: memoy chips J1-U6, spodilving gami, socket and part nomber stamped on chip.
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AS-25178-23 LAMP DRIVER MODULE
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AS: LAMP DRIVER MODULE

COMPONENT PARTS LIST
REFERENCE BALLY
ITEM DESIGMATION PARAT + DESCRIFTION
1 A5 AS-2518-23 Lamp Driver Module, Complete
2 H71-R73 E-0C105-242 Resistor, 20k, B9 W
a H1-Rad, RT0 E-0C105-0237 Reststor, fRo, 5%, W
4 RB1-RE9 E-0C105-0258 Resistor, 2,20, Va W
5 1 E-0C586-0085 Capacitor, .01 MFD, 500V
G Cd-007, O11-074, Q18-0021, E-OCH25-0014 SCR, 2M5080
225-G132, (126039,
C43-046, Go1-053,
Q57-060
T C1-Q3, 08-Q10, Q15-Q17, E-00585-G020 SCH, MCR108-1
C22-024 033-035,
C40-42, 047-0328,
CR4-Q156
B -4 E-00620-0037 LG, Decoder, 145145
8 J1,J3 E-00715-0004 2B Pin Wafer Connector
10 Jd E-007 15-0024 17 Fin Wafer Connactor
1 J2 E-QGT15-0014 £3 Pin Water Connector
12 TP, TP2, TP P-05308 Test Clip

23
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COMPONENT PARTS LIST
REFERENCE ' BALLY
ITEM  ayr. DESIGNATION PARAT # DESZRIPTION
1 1 P-2048-248 P.C. Board, M-g45-207
3 7 Ri, B3, [, BT, R%, A1, Ra4 E-105-226 Rosstar, 100K 50
4 13 Hi4. RiG, R18, AN, RPD, E-1us-227 Rlesistar, 300K &2
Rz4, R26, R3S, Rib, A3IF,
R3%, A9, RaD
G o] A43, Rad, fian, K46, R4T, E-1(5 224 Resistor, 2. 1K 8
R4
) Fi Fita. 315, R17, H1%, &M, E-10s-200 esiztorn, 1 5K}
R2Z, R25
¥ T R27, RIg, R21, AL, AA9, E-1053-2440 Fegijtar, 1K ¢
A32, A33
a 1 ZER] F-106-231 lesistar, 9K L)
q 1 R4z E-{06-271 Aegistor, 240K 0
10
1 1 C2 E-aH3-65 Capacitor, .01 MFL, 500y
13 [ CGIF, &, O, 010, 1, Q12 =-LA5-02 Teansialo: (FNS401)
14 13 Qf, 02,03, 04, 05, 08, --hA53-53 Tranzista: {MF5-A42)
13, Q14 015, Q16, D17,
Q14,0218
16 1 VH1 E-253-7 Tener Dicde, 110
17 1 LN F-G20-38 IC, Dacodar
1R
14 Z ) E b4 11 HivWater PIn Connactor
iy | 1 mEoR| E-HEA Digltal Mizplay Panat
2¢ 3 M-1835 Hi-L¢ Screw, WiH
3 f P-2u409 Display Mounting (Top)
24 i M-2:38%-1 Cisplay Mauning {liotam)
26 ] R R4, BB, 146, R0 R1i2 E-105-287 Rasiaton, 2 2K 6
27 g Rd3, R30 {31, AS52, RS3, [=100-242 Razmatar, 23K (2
R&4
2 Ao Wirg Jurriper
Rend
2 1 C1 E-586-85 Gapacitor, .01 MFD, 25y

NOTE: INTEACHANGEABLE WITH AE.2518-15
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AS-2518-22 SOLENOID DRIVER/VOLTIAGE REGULATOR MODULE

:j:{kl e
sy O
'{:.’H_..
el P
ET e s
;ﬂ' Foom

s

I s A I
R -
I

| ==
l_.—-""x_

NOTE: INTEFGHANGEABLE WITH AZ-2518-18
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A3: SOLENOID DRIVER/VOLTAGE REGULATOR MODULE
COMPONENT PARTS LIST

REFERENCE BALLY
ITEM DESVGEHATION PART # CESCRIPTION

1 A3 - AS-2518-22 Solenoid DriversVaoltage

Regulator Module, Complete
3-14 Reasistors Resistor, See Schematic far

value

13 RTY E-00=82-0014 Fot. (Linear) 25K

17 Ceh, 24 E-0058E-0014 Capacitor, 1 MFD, 20V

14 C6 E-005EE-0059 Capacitor, 160 MFD, 350V

13 C24 E-00586-0083 Capacitor, 2 MFD @ 23V

20 C33 E-0058G-0062 Capaczitor, 1700 MFD, 20V

1 CA-CE, Cit1-C21 E-0N%8G-0064 Capacitor, 002 MFD, 1kv

22 CET, C28 E-N0586-00G5 Capacitor, .01 MFD, 500V

24 K1 E-0014G6-0795 Relay, Frinted Circuit

25 Q1-a" 9 E-00585-0034 Transistor, SEQ302

7G Q2z2, Q23 E-00585-0041 Transigtor, ZM3440

27 Q21 E-D0585-0042 Transistor, 2MN3584

28 Q20 E-0O0710 +5V Regulator, LAS1405 or
FEHOIKG or LMA23K

30 CR1-CR21 E-00837-001E Diode (IN4004}

a1 YR E-00598-0010 Dionde, Zener 142V, ING2THA

3 U1, U3, U4 E-J0631 L.C. Transistor Array, CA3081

34 L2 E-JJe20-0038 I.C. Binary te 1/16 Decoder,
FaL154

2 E-J0532-0002* Relay Scocket

< M-1859* Retay Halder

< E-DOBS2 Heat Sink, TO5

40 E-NQER2-0001 Heat Sink, TDEE

41 E-Q08R2-0002 Heat Sink, TD3 Case

42 E-NQ715-0038 13 Pin Wafer Conngctor

43 E-Q07i5-0016 12 Pin Wafer Connector

44 E-Q0715-0020 25 Pin Wafer Connactor

43 E-00715-0037 g Pin Wzler Connctor

53 M-1823 Shield-Plexiglass

ED E-0D0148-0021 Fuse Clins

60 F1 E-00133-0029 Fuse B AG-32/18 Amp.

23 G2 E-00586-0084 Capacitor, .01 MFD, 25V

YUSEDWITHITCW 24 E-001468-0731, PLUG IN BELAY QOfLY
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AZ: POWER TRANSFORMER MOQDULE
COMPONENT PARTS LIST

ITEM DESIGNATION PART # DESCRIPTION

0 AZ AS-28771 Power Transformer Modale,
Completa

1 AS-2518-18 Ractifier Board Assembly

4 M-1820-2a Circuil Bcard Support {4 Req'd)

8 E-00122-0125¢ Transformer 120/240
50/60 Hz

1 P-26920 P.C B Coaver

12 M-1834 Heat Sink Compound

l
I
l
I
l
|
REFERENCE BALLY '
l
|
l
I
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AS-2518-18 RECTIFIER BOARD ASSEMBLY

; o H .
D B @ ® ®

RECTIFIER BOARD ASSEMBLY
(Part of)
A2: POWER TRANSFOBRMER MODULE
COMPORENT PARTS LIST

AEFERENCE

BALLY

L ITEM DESIGNATION FPAAT # DESCRIPTION
1 PO A2 AD-2518-18 Fagtifier Board Assembly,
Comptete
3 R E-00104-0052 Hasisiar, 105, B00 Chm, 10W
¢ R2 C-00104-00891 RAeszislar. 25 Ohm, Sy
5 R3 E-G0105-0223 Resistor, 5%, 100K Okrm, taW
7 YA E-DOE23 Varistor
3] CR1, CR2 CR3, CRA E-00387-0000 Dinde [IN3004)
12 BR1, BRZ, BR3 E-QOs02-0003 Bridge Restifier (VJ248 VARD)
14 F1 E-00133-0013 Fuse, 104, 32V, 348G
15 Fu E-001:33-0028 Fise, 3744, 250V 3AG,
16 F3 E-00133- 104 Fuse. 4. 32v. 3806
17 Fe E-00133-0005 Fuse. SA 37, A0
18 Fs C-001 330027 Faae, 204, 324V, 3805
19 Fi E-307 3-00024 Fasa, 348, 3AG, S B
21 E-D0584 Thot Poinl
23 J1. E-(7 1500232 B PinwWafer Connoeter
£3 Jo. J3 E-D07 150034 12 Pin Wafer Gonngatar
FE E-OC148-0021 Musc Clips
2€ E-00148-0022 Fuss Clips

28




BALLY
ITEM DESIGNATION PAHT NO.
1 AH (seenale 1) AS-3022-2
2 LN E-E20-124
3 1z E-620-29
) 3 L-B20-125 (EB20-128)
5 o E-820-30
B W15 E-620-33
i L3 E-E20-5
a Lia E-620-126
E L9 BE-820-127
103 21 E-585-31
11 CRt. 2 E-hB7-6
12 S E-655-1
13 c12 E-58G-11E
15 C16 E-AB6 B3
16 3 E-586-12C
17 C18. 1t E-586-121
18 Y1 E-744-5
19 J2 E-F356-2
20 J1 E-F356-15
21 R4 E-105-106
22 HB E-105-211
23 R7 E-t05-303
24 H1 E-105-23C
£5 121, 22, 23, 24 E-105-238
s HE E-105-235
27 H3, 14,15, 18,
1718, 13, 25 E-105-185
28 R? E-105-245
Pt Hid E- 105252
30 Ha E-105-225
3 Ra. 20 E-105-2854
32 BT E-535-16
33 9] E-586-1272
24 &15 E-RRG-123
a0 o7 E-RR6 12«
o6 Cha E-586-125
a7 Ch 13 E-GE6-90
38 Ca, 1,14, 6,2 E-5856-89
Jg 4,22 17,21,
20,24 E-58G-85
40 Xt xua E-F12
41 XU, X2, wa E-7F12-1
az Used wiath 43 LSPR-O0E32-1103
43 Used wath 42 MN-20622-2112
44 HLE for LG E-G82-8
45 Used with C15 E-547-5
45 TP1,2,3,4,5.6 F-5399
A7 Use with 44, 9 M-1334
48 Jumper, B
Wa121te

AB: SOUND MODULE
COMPONENT PARTS LIST

HEFERENCE

NOTE 1: When order ng specify name of game.
MOTE 2: Qrder replacement memory chip U4 specitying name of gome and part o siamped on chip

NG TE 3:Whan usingitern 4, 6808 you musl use item 5, 6810 and the "B jumper. When iiem. 6802 is availabis

dolete item 5 and use "A' jumper.

29

DESCRIFTION

PWE Module Complete
Sound Chip AY-3-8310

FlA, BR207 24

CPU, 6808 (6802 Note 3)
Ham, B810{Mole 3)

Hex inverter 404598

Juad 2 input H11E =]
Amp, LA3900

Power Amp TDA 2002
ranzistor, AMHAC0d

Diode, IN4004

Switzh

Cap 2MF ~20% YSP 16 V
Cap 470 PF SOV

Cap 68 PF +20% 1K

Cap 27 PF, +20% 1K

Cryctal, 3.579545 MHZ
Connecar, YWater, 2 Pin KK155
Conaecar, Wafer 15 Pin KK155
Resiston 1 Ohir, oW 535
Resiston 2.2 Ofm, Y2 W 55
Hesistor, 220 Ohm, 1 W 5%
Heszislorn 1K, %W, 8%
Hesislor, 3.3K. Ohm, W, 576
Reszislor, 47K, W W, B

Bezistor, 10K, ¥ W, 59%
Hasistor, 30K, va W, 5%
Resistor, 180K., 14 YW, 5%
Resiston, 200K, 4 W, 5%
Resistorn, 1R, VW, 5%
Potenticmeer 1K

Cap. 001 x20% 25F
Cap 4700 MF 25
Cap 470 MF @63V
Sap P2 MF @25
Cap 1MF @50 Y

Cap 1 MF

Gap. .01 MF
Socket, 74 Pin
Sockel, 40 Pin

Bolt, & x 32 x 34

Nut, & x 3%

Hoat Sink, 6030BTT
Ty Rap

Terst Poinl

Thermal Grease

22 MVGE Wire, Salic Tinned
Schematic
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ATTACHMENT II: INSTRUCTKON MANUAL

Female insutation displacerrent connectors are used in the backbox cabla hamesses, These
Connectors cat be identified by tha side entry of the leads and by their black, plastiz covers.

The mating, white, male connectors on the Sound, Soleroid Driver and Transfarmer modules
have 156" center to center spacing. Two pin lengths are in use, This, anc¢ all current games
have a 450" length. Oider games have a .§40" lergth. o

Rurng servicing, when mating insutation displacement connectors on male coinectors with a
640" pin length;

1. Held the fermale connector paraliei to te module surface.
2. Carefully align the openings in the female with the mals pins. )
3. Mate the gonnector set firmy but gently while ma ntaining the paraliel relationship.

4. Asresgistance is encountered, slop applying force. An air gap o about . 150" between Lhe
male and female connector bodies is normal at complele engagement,

CAUTION: :t is not necessary or advisable to force the female connector further onto the
rmate pins. Doing so may cause an intermittent eonrection.

When mating insulaticn displacement connactors on male conectors with a 450" pin length:
1. Follow steps 1-4 abova, but—

2. Disregard the CAUTION nate. Alsc, no alr gap exists between the connecor pairon tota
engagement.
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