Game Plan Ing. 140 Lively Boulevard Elk Grove Village 1L 606007
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8. Check that fuses are firmly in place.
5. Check the power supply for any forsign
material that mav have fallen inte it during
shipment.
Lewer the plavfield and put the game ball in the shooter
allevy. Put the top glass back en and lock 1t. The gams 1s now
ready to be plugged in. Plug only inteo wvoltage a5 specified an

lakle on rear of game.

TX GENERAL GAMI QPERATION

Turn on the ON-OFF switch lgcated at the rear of the game

above the line cord. The displays sheuld stay blank for

approximately 7 seconds. Buring this time the MPY circuit beard
is exercising ifts s=21f diagnostic routine. Upen successiul

cempletion of the se1f diagneostic reutine, the game over tuns
will play and the displavs will alternately flash zeres and

high scere to datsa.

Coin the game. The game sheuld play the ceoin tune 1£
gaelected and increment the credit dismlav. Press the gredit
butten. The sctart of game tune should pilav if sélected, the

credit display should decrement, the filirst plaver display
sheuld flash for plaver up, ball in play and number of plavers
digplay sheuld be at 1, and the ball sheould be served to the
sheowter alley 1if sitting in the ball return hole.

Pressing the credilit butten again will cause the number of
plavers te be incremented with each depression ts a maximum of

four.
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II1 FEATURE OPERATION & SCQRING

The rollevers at the top left and ten right of the
playfield increment score by 1000 peints. The gther three
rollovers increment the score by 1088 peints, advance the
benus by 1068 points, and change the 1088 when lit in the spinner
lanes. The spinners score 108 or 180660 when 1lit. The left and
right thumpers score 120 points. The left and right slingshots
and lower targets score 10 peints. The four 1000 and advance
bonus lanes increment score by 1008 peinits and advénce the beonus
by 1000. The extra when lit advances the benus by 1088 and
lights same plaver sheets again when lit. The special when
lit advances the bonus by 1880 gnd lights same plaver shoots
agaln winen 1it. The special when lit advances the bonus by
1000 and gives a Speclal when lit.

The A,B, & C 500 and spin heles cause the chuck-a~luck to
spin and scoere to be incremented by 500 peints. When ths
chuckx-a-luck stops spinning the plaver is awarded the feature thark
it is peinting to and the ball is kicked cut of the hole.
Lighting A and B and C en the same ball lights the special lane.
211 bkonus for current ball is collected when the ball Falls in
the out hole. When an extra ball is awarded it is plaved
immediately folleowing the ball that won it.

Exceeding high sScore te date awards credits, if optioned,
at the end of the game and the displaved high score te date is
auntematically urdated.

Tilting the game results in loss of current ball and the
filippers and all playfield features go dead. Slamming the

machine results in less of the game, and the game goes inte a

A



delay mode for appreoximately 15 secends. The A,B, & C kickeuts
are always active except during this delay. If a ball falls in
the A,B, or ¢ hole during the slam delay it will be kicked out
immediately after the delavy.

At the end ef the game, the game over tune plays and the
match number shews in the ball in play / number of plavers
display if cptioned. The game goes into a game over delav for
approximately 5 seconds and then beglns alternately flashing

last game sceore and high scere to date on the displavs.
IV ACCOUNTING FUNCTIONS

The accounting reutine begins at step 5 of the diagnestic
and accounting program. Pepressing the test switch 5 times will

rouy ssar

[t4

cause the first replay level te be displayved en all
displavs and 05 to show on the match display. The replay levels
and all ether accounting funcfions may be reset to zero as thevy
are displaved by pressing the accounting reset bubtton 532 on the
MPU board. The replav level may be incremented by 28068 peints

for each depression of the gcreadit button.

Bepressing the test switch again will display the second
replay level and G& in the match window. This level mav be
adijusted by pressing the credit switch.

Depressing the test switch again will display the third
replay level and 07 will show in the match window. This level
may be adjusted by pressing the credit switch.

Pepressing the test switch again will displav the high scare

te date and show 08 in the match windew. This level mavy ks



adjusted by pressing the credit switch.

Depressing the test switch again will display the cuxrent
credits stored in the game and shew 09 in the match window.
Example: 0001206 = 12 credits. Remember the units digits on
the scere displavs always show 0.

bepressing the test switch again will display the total
plavs and shew 18 In the match window. To determine the
nunber of total plavs subtract 10,8606 freoem the num?er displaved.
Example: 018250= 25 total plavs.

Depressing the test switch again will displav the total
replays and show 11 in the match windew. To determine the
number of total replavs subtract 1¢,008 from the number
displaved Example: ©10450= 45 replays.

Bepressing the test switch again will display the tetal
number of times the high sceore to date is beaten and 12 will
show in the match window. Example: 000088 = 8 times.

Depressing the test switch again will display the total
coins drepped through coin chute #]1 and show 13 in the match
window. Te determine the toetal numbker of ceins drepped through
chute #1, subtract 10,020 frem the number displaved.

Example: 211140 = 114 ceins.

Pepressing the test switch again will display the total
coelns dropped threugh coln chute #2 and shoew 14 in the match
window. Te determine the total number of ceins dropped through
chute #2, subtract 16,80¢ frem the number displaved. Example:
0186060 = @ coins.

Depressing the test switch again will displav the total

coelng drepped threugh <coin chute #3 and shew 15 in the match



window. Te determine the tetal number of coins dropped threugh
chute #3, subtract 10,000 from the number displayed. Example:
813650 = 365 ceins.

Depressing the test switch one more time will return the
game to game over and the game is new ready for plav. Tetal
plays, Tetal replays, Coin Chute 1, Cein Chute 2, and Cein Chute 3

are set te 010080 at the factery and may be reset to zero by S33.

V. GAME ABJUSTMENTS

4. PLAYFIELD ARJUSTMENTS

The left and right outlane openings are adjusted by moving
the adjacent pest back or ferward in its sleot. A smaller opening

te the oeutlane will increase playing time and scoring.



B.. MPU BSET ©WP SWITCHES

The MPY P.C. Board has 32 set up switches that allew play
to be customized te the lecatioen. The switches are centained in
four switch packs numbered 51-8, 59-16, §17-24, and 525-32.
Switech selectable aptiens are credits per c¢oin, tune eption,
maximum credits allewed, 3 or 5 balls per gama option, replay or
free ball award, match feature, and credits for exceading high

scere.
CREDITS/COIN ADJUSTMENT

SS9 through 812 select the credits per coin fer cein chutel.
Switch setting and resultant credits per cein are as fellows:

512 Si1 519 g9 CREDITS/COIN
QrFF eFF QFF QFF ~~same as Cein Chute #1 Settings
OFF OFF OFF oON 1/1CeIN

OFF GF P ON GFF 2/1COIN

QFE OFF an GN 3/1COIN

OFF oN OFF OFF 4/1COIN

DFF oN OFF oN 5/1COIN

OFF ON O OFF 6/1COIN
OFF ON eN oON 7/1CBIN

oM QFF Ore OFF 8/1LCOIN

oM GFF OFF o 9/1COIN

ON arFF oM OFF 10/1COIN

ON OFF GN on 11/1COIN

BN ON OFF OFF 12/1CGIN

ON OGN OrF ON 13/1C68IN

oN ON ON OFF 14/1Ccaln

ON an oN an 15/1CceIiN



S1 through S5 select the credits per coin for cein chute 1.
§17 through 821 select the credits per cein fer coin chute 3.
Switch settings and resultant credits per coin are identical for
eoin chutes ) and 2 and are as fellows:

CREDRPITS/COIN ADJUSTMENTS

COIN CHUTE SWITCHES CREDITS/COIN

$1 5 4 3 2 1

or #3 21 20 19 i3 17
OFF OFF QFF QFF QFF 3/2COINS
OFF OFF OFF QFF oN 3/2CQTINS
OFF GFF OFF QN QFF L/COIN
OFF aFF QFF ON ON 1/2C@INS
OFF OFF GN OFF ©FF 2/COIN
QFF OFF O  QFF oN 2/2CBINS
OFF OFF GN ON  OFF 1/COIN
OFF OFF ON on oN 3/2COINS
6FF ON ©@FF @FF @&FF 4/COIN
QFF ON ©OFF ©OFF oN 4/2CQINS
GFF 2N OFF ON OFF S5/CHOTN
OFF @8 ©OFF ON ON 5/2C0O1INS
QFF ON oM  OFF  OFF 6/COIN
OFF oN GN OFF oN 6/2COIN
GFF ON aN on  orFF 7/COIN
OFF ON ON o ON 7/2COINS
oN OQFF QFF @QFF OFF B/COIN
ON @FF GFF OFF oM 8/2COINS
ON QFF OFF OGN QFF 9/CoIN
ON QFF ©FF ON oON 9/2COINS
ON OFF oN err®  OFF 180/COLN
oN OFF ON ON oM 10/2COIN
O QFF ON GoN OFF 11/CoIN
oON QFF ON OFF ON 11/2CQINS
ON ON GFF OFF ©OFF 12/COIN
ON ON QFF ON &u 12/2C01IN
oN N OFF ON OFF 13/COIN
oON ®¥ OFF @FF ON 13/2CO1N
ON oM OGN ©OFF OFF l4/COIN
aN oN ON ON ON 14/2C0OINS
ON ON ON ON OFF 15601N
oN ON ON ON ON 15/2C0INS

TUNE QPTION

The game is designed te play a tune for each credit incremented
from the coin switch, start of game, and power up/game ever. The
first two tunes are selectable by §16, hewever the power up/game
over tune 1s always enabled. When the tune switch is off, the
coin and start of game tunes are replaced by a single chime.

TUNES 516
ON ON
QFF orE



MAaXIMUM CREDITS

The maximum number of credits that will be accepted by the
game either through the coin switch eor replay award are controlled
by S25, 26, and 27. Switch settings are as fellows:

MAXTIMUM SWITCHES
CREDITS 27 26 25
5 OFF OQFF OFF
18 QFF @QFF ON
15 oFr QN OFF
20 QFF ON OGN
25 N OGFF QFF
38 QN  @FF oM
35 anN QN OFF
40 ON GN ON

BALLS PER GAME 0QPTIGN

#BALLS PER GAME s28
5 aN
3 OFF

REPLAY OR FREE BALL AWARD

The game iz designed to award either a replay or free bkall
at three selectable score levels or threugh speclials gained

during the play ef the game,.

AWARE 529
REPLAY O
EXTRA BALL QFF



MATCH FEATHURE:

When the match feature is ON, a random number appears in
the Ball in Play display at game over. A replay is awarded if
the number matches the tens digit in a player's score.

MATCH S30
ON ON
OFF GFF

CREDITS FQR EXCEEDING HIGH SCORE

The game is designed to award replays for beating the
praevieus high score to date.
The winning score becomes the new high score to date.

CREDITS 532 S3i
G OFF QFF
1 QrF oN
2 on OFF



vI. ROUTINE MAINTENANCE QN LOCATION

The game 15 equipped with two separate diagnestic programs

to aid in routine maintenance. The first test eccurs avtematically
at power upb. The MPU board geoes inte itsself-test reutine, and

upen successful cempletieon plays the game over tune.
The second diagnostic program is accessed by depressing the

test switch inside the front cabinet door.

NOTE : The game mysg+ be in the game over made.
1. Depress the test switch ene time. The score displavy
will extinguish and all feature lamps will f£lash. Check

for burned out lamps at this time.
2. Bepress the test switch again te start the score display
checkeout. All digifts except the units digits will

count through 9-9.

3. Pepress the test switch again to bhegin the selencid
chackout. Each soelencid will actuate individually and
show its number en the sceore displavs. Refer te table

1 @f repailr sectioen for seleneid numbers.

4. Depress the test switch again te start the switch
checkout. Any closed switch will shew its number on
the score displav. It is nermal feor one chuck-a-luck
coutput switch to always ke clesed. Refer to table 2 of
repalr sectien fer switch numbers.

NOTE: The ball should not be in the ocuthole during this test.

Depressing the test switch 12 mere times puts the game back in

he game ovex mede. The diagnostic reoutine should ke exercised

vt

averal times a week te ensure proper eperatien of the game.

1]



REPAIR

I. INTROBUCTION

Repair of the game on locatien is by printed circuit beard,
solenoid, switch, or lamp replacement, or by cable harness repair.
No special tools or eguipment are required other than standard
saldefing and hand toels and velt/ohmmeter.

Troublesheeting faults in the game is aided by the use of the
two built in diagnostic routines. The first test is initiated
automatically at power up as the MPU board exerciseé its self
diagnostic routine. As each section of the MPU beoard is checked,
the red LEP lecated near the tep of the boeard flashes for
successful completion o©f each test. A&After six flashes, the game
over tune plays to indicate correct MPU eperatien.

The second diagnestic program is entered by pressing the test
switch inside the front cabinet deer. Pressing the test switch
once causes all feature lamps to flash. Pressing the test switch
a second time causes the display to segquence from & through 9.
Pressing the test switch a third time causes all the soleneoids to
seqguence. Refer to table 1 for seoleneid numbers. Pressing the
switch & fourth time causes any clesed switceh to be displayed.

It is normal for one of the chuck~a-luck cutput switches to be
clesed. Any other switch clesed will override it. Refer to table
2 fer switch numbers. Pressing the test switch 12 mere times will
put the game back in the game over mode.

II. M@BULE REPLACEMENT DIAGNO@STICS

Symptom 1. Pewer up LED does not flash & times. General

illumination lamps do net light.

(s



Cause

A. Power Supply incorrect.

Syvmptom 2. Power up LED does

lamps do light.

Cause
A. +5V incorrect
. 24VBC incerract

Svymptom 3.

play cerrectly.

Cause
AL Incerrect eutput frem MPU
board.
B. Faulty soleneid driver
board.
Symptom 4.
Cause
A Burned out bulb
B. Faulty lamp driver beard

nat flash 6

Power up LED flashes 6 times,

Procedure

Refer to Power Supply

diagnestics.

times. General illumirnatien

Procudures
4

Measure +5V - TFE]l of

.25V at

MPU Bogard. If incoerrect refe:

to Power Supply diagnestics.

-+

Measure 24VBC - &V at FJl-3of

MPU Board. If incerrect refer

£

te Pewer Supply diagnestics.

If correct replace MPU board.

game over tune dees not

Procudure

Replace MPU board.

Replace seleneid driver

beoard.

Gne or more but less than 15 feature lamps de net light.

Procedure

Replace bulbs

Replace lamp driver board.



Symptom 5. More than 15 feature lamps deo net light.

Cause Procedurs

A. Faulty lamp driver beard Replace lamp driver board.

@ne display board shows incerrect data during segquencing.

Symptom ©.
Cause Procadurs

A. Faulty bisplay board Replace display beard.

B. Faulty MPU beoard output Replace MPU board.
Symptem 7. Beth display heards sgshow incoerrect data during seqguencing.

Cause Procedure

A. Faulty MPU board euitput Replace MPU heard.

Symptem 8. One solenoid doeg noet operate.
Cause Procedurs

A. Faulty seoleneid Replace soleneild

B. Faulty selenoid driver beard Replace soleneid driver
board.
Symptem 2. Mere than one soleneid does not operate.
Cause rocedure
A. Faulty selenoid driver beard Replace soleneid driver beard
B. Faulty MPU bsard output Replace MPU beard



Symptem 18. None of the solencids cperate.

Cause Procedure
A. +#24V missing at Selenoids Check +24V at solenclds

If inceorrect look for broken wire betweasn +24V at power

supply and seleneids and refer to Power supply dlagnestics.

B. +5V missing at seleneoid driver beard Chec¢k +5V at solenoid
driver beoard. If
incerrect lesk fer
broken wire between +85V
at pewer supply and

sgleneid driver board.

C. Faulty soleneild driver beard. Replace seoleneld driver
board.
Symprtom 11l. Switch ether than chuck-g-luck output switch clesed.
Cause Procedure
A, Stuck switch Locate switch from switch

identification table and

repaly or replace switek




Turn ITI.

No

Game Compenent Replacement Diagnestics (MPU Board}

e
- Ge to pewer up & CTC1l procedurs

v

Ge te CTC2 procedurs

3 times?

> Go to CMOS RaM rrocedure

NMOS RAM TEST - No NMCS EAM installed in thils

model - ceunt flacshes again

4 times? No
Ne

_Nea

Pawer No

Go to I/0 procedure

N Go to ROM procadure

Up Tune?

Ge te gutput procedurs

TEST COMPLETE



COMPONENT REPLACEMENT

a. Powar up and CTCl procedure

cause

+5V incerrect

+24VBRC incerrect

Resel incorrect

Procedure
Measure +35V : .25V at
TPl of MPU beard. T€
incorrect refer to power
supply diagnostics.

+
Measure +24VBC - &V at
J1-3 of MPU bkeard. TE
incerrect refer to power
supply diagnestics.
1. Check for pesitive
raset pulse at pin 353
of Ul7. If incorrect,
and negative raset pulse
is present at TE4, replace
C. If ne negatlive raset
pulse is present at TF4,
trace back threugh €B, @3,
0B, U5 and U3 fer defect.
2. Check for nsgative
reset pulse at pin 17 ef
Ulg and pin 26 of Ull.
If gne er beth are
incerrect and a negative

reselt pulse is present at

TP4, leek for open or

sheorted £o0il1 run.

|



Gscillater incorrect

LED c¢ircuit defective

vlog, ull, Ul7?, Ue, U7,

Ul2, U4, U3, or U9 defective.

CTC2 praocedurs

If beth are incerrect and
no negatlive reset pulse
pPresent at T¥F4, trace
back through 9D, QAa, ¢B,

U5 and U3 for defect.

Check TP5 fer a sguare
wave with a peried of
abeut 400ns.

If incorrect trace bhack
threugh U3 te the crystal.
Check for positive pulse
at base of gE. If prasent
replace QE. If eperatien
still incerrect, replace
LER.

Replace gne at a time with
known deoed parts until

fault iz cleared,

Causge

CTC zero cross over input

inceorrect.

Uld defective

Procedure

Check pin 21 ef Ul8 for
positive zere cress egver
pulse. If incerrect

trace kack through U3

-

and T2.

Replace ULRA with a knewn

goed I.C.



13 pefective

vil, ve, 07, ©Ulz, Ul3 or

Ul7 defective

CMS RAM procedure

Replace U3 with a

kneown geod I.C.

Raplace one ait a time

with known good parts

until fault is cleared.

Cause

CM&S RAM defactive

CMOS gate defective

D. I/0 Pregcadure

Procedure
Rewvlace U6 and 07, one

at a time.

Raplace U%.

Cause
I/0 defactive

I/9 chip select gate defective

. ROM Procedurs

Procedure

Replage U117
Replace U4

Cause

ROoM defective

F. Qutput Procedure

Procedurs

Raplace U12 and Ul3 ene

at a time.

Cause

ur4, Uvis, U221, Uls, ©ile, U2z, Ulg, or

23 defective

Procedur
Replace ene at a time

wit: -
Tt Known good parts.

20



Iv. POWER SUPPLY DRIAGNQOSTICS

CAUYTI@N: The power supply contains dangerous veltage levels.

Use extreme caution while troubleshooting.

symptom 1. +5V incorrect, +12V correct
Cause Brocedure

defective +5V regulatsor Change LM323 with known

goaod.

Symptem 2. +5V incerrect, +12V incorrect |
Cause Procedure
Fuse Blewn {+12V)} Replace Fuse

Check 10.5 VAC inputx
defactive hridge
to bridge. If correct,
replace bridge with known
good. If +5 and +12V
still do not ceme un,

replace 11,0808 MF

capacitor.

Sympteom 3. +5 and +12V correct,

+24V incerrect.

Cause Procedure

Fuse Blown (28VAC) Replace Fusae

Check 28 VAC. If correct,

defective bridge
replace bridge with

knewn good part.

21



Sympteom 4. +5, +12, +24V correct, +7V

incorract
Cause Preocedure
Fuse Bleown (8VAC) Replace Fuse

defective bridge Check BVAC. If eorrect,

replace bridge with
knewn goed part.

Symptom 5. AC veltage incerrect on ens or mere, but not all

sacondary windings.

Cause Procedure

defactive transformer winding remove fuse from

+h

defective secondary. I
voltage gtill ingorrect
replace transformer.

If voltage comes up,
discennect all zmc beards
that the winding goes to,
reinsert fuse, and plug
pc boards back in until

defect reappears.
Symptom &. No secondary AC veoltage at transformer, primary

voltage correct.

Cause rocedure

defective transformer replace with knewn good

transfermer.

2z



V. SGLENQID AND SWITCH IBENTIFICATION

A. Tahle 1
SOLENGIR IDENTIFICATION

The solenoid checkeut section of the diagnostic
routine actuates each solencid eon the playfield. The s¢lencid
number is shown in each display as the seolenoid is being actuated.
The follewing list identifies each solenoid by number:

Ball Return 0148
Knecker ¢g20
Chime P 030
Chime C 040
Chime B 058
Chime A 060
"B" Kickouit hele 70
"A® Kickout hele ggBo
vo® Xickeout hole 096
Left Thumper 100
Right Thumper 110
Left Slingshot 126
Right Slingshot 139
Flipper Relay Enable 149
Feature Lamps ON 150
Feature Lamps QFF 16d

N
{5



B. Table 2 SWITCH IDENTIFICATION

In the switch checkout section of the diagnostic routins

the number 6f clesed switch is shewn in each édisplay. ©One

af the Chuck-A-Luck switches is always closed. Closing any
other switch overrides the eclosed Chuck~A-Luck switch and it's
number is displaved. The follewing list identifies each
switch by number:

SWITCH FUNCTION

bDiagnostic and Accounting 260

1000 and Advance 1868
Advance and Change 200

1000 Rollover 2590

Left Spinner 230
Right Spinner 170

'B' 500 and Spin 1z0

*A' 580 and Spin 240

C¢' 8586 and Spin 100

Left Thumper 210

Right Thumper 220

Left Slingsheot 150
Right Slingshot 130
Left and Right Target 83906
Extra when Lit 1689
Special when Lit 149
Ball Return 110
pin Chute 1 070
Coin Chute 2 8658
Cein Chute 3 068
Tilt 080
Slam 830
Cradit 628
Accounting Resetlt g10

CHUCK-A-LUCK QUTPUT SWITCHES

beubkle Bonus 320
Lites Extra 314
508 280
5000 280
1000 278

Special 30€
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