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SECTION |
INSTALLATION

The initial sel up and assembly of the solid state COMN-
TACT is identical to mechanical pinballs.

First, remove the backbox and cabinet from the shipping
carton. Sel up the cabinet and mount the legs. Reach into
the large hole in the beckbox and pull oul the power cord
and place it in the shot provided, Do not plug machine in
al this fime.

Mext, remove the red skuppng ook from imsen door and
place the assembled backbox on the pedestal. Do not pull
up any of the other cables from the cabinet at this lime

Mote that the backbox has 4 metal brackel protruding
froem the square Bottom hole. This bracket engages o simi-
lar bracket on the cabines pedestal to prevent the backbox
from Lpging Torward while the inserl door 15 open

Oipen the insert door by lifting the door latch (located at
right) up, Install the backbox mounting bolts securely,
Level the machine Trom side 1o side and Tront to back by
adjusting 1he leg levelers

There are gight harmesses thal must be imterconnected
next, Four of the hamesses are Mrom the plavfield and
four are from the cabingt. The connectors ire-size and
color coded and male wires of the sume color together,
gxcept in the case of the power ling 1o the transformer
connector, where the colors do not maich, Connecl the
black plug 1o the black connector first, Then interconnect
the remaoning seven connectors. DO MOT mermix the
white connector and black plug even though they are the
SAFHE 517

Mext, connect the braded ground sirap (o the backhox
shield liner by fasteming it under the wing nut located just
im fron of the rectangular bottom hole in the backbox.

2

Then check the connectors 1o make sure that none of the
wire terminations have come loose or were pushed oul.
Beseat any lodse wires by pushing in on the swirg termima-
LLoms.

Also push on all the connectors that are attached o the
CPU Board {Figure 1 — No. 1) o make sure they are
firmly seated. Then push on all the connéctors that are
attached 1o the Driver Board (Figure | — No. 21 1o make
sure they are firmly scated, Also push on all the connec-
tors that are attached 1o the Power Supply Board (Figure |
— Mo, 31 Then check the connectors on both Bridge rec-
tifiers (Figeee 1 — Mo, 50 and the Niler capaciior (Figure
I — No, 61,

Alse check and push on all the connectors that are
attached 1o the Master Display Board (Figure | — Mo, 12)
und the connectors that leave the Master Display Board
and go off o the four individual player displays (Figure |
— Mo, &9, 10, 11), Now check the conneclors an the
Sound Board in the cibinet

Finaily, check and push on the connectors which inter-
conmects the coin door mechanism o the cabinet harness:

Alter all the connectors have been checked as outlined
above, gently press on the integrated circuit (IC)
packages that are socketed on the CPL, Driver, and
Sound Boards (Figures 2 and 3). DO NOT remove any of
the IC packages from their sockels, Also check that the
hatteries are still securely mounted to the CPU Board. T
NOT BEMOVE THE BATTERIES! [f the batteries are
removed with power off the game will go (o Fsctory set-
tings for all the options and particular changes will have 1o
ke restored minually before the game can be put on loca-
tion, Thie batteries are all installed with the positive (4]
end wp, Battery life is about the same as shell life o abowt
ore vear. When it is time 1o replace the batlenes, remave
the battenies while the game s ON or the game will go 1o
default values.

Check that all cables are clear of moving parls, Check Tor
any wires that may have come disconnecied. Check
swilches for loose solder or other foreign material that
may have come loose in shipment. Check wires on caoils
for proper soldering. Check that Tuses on the Power Sup-
ply Board are secure, Check adjustment of the four 1ilt
switches: Plaviield Shake on bottom of playheld, Super
Sham on Trent door, Plumb bob il on left side of cabingt
pear front door and Ball Boll nlt above 1the Flumb bob,
Refer 10 Section 8 for speaific mechamical adjustments for
cach of these 1l swilches,

Before plugging the machine in also check that the AC
fine Muse 1s secure in iis holder, Install the Ball i the roll
tilt, if oot already installed.

This machine MUST BE PLUGGED INTO A PROP-
FRLY GROUNDED OUTLET TO PREVENT
SHO'K HAZARD and 1o msure PROPER GAME
OPERATION. IM) NOT use a “cheaver plug™ to defeat
the ground pin. DO NOT cut off the ground pin. The line
viltage MLUIST agree with that on the shipping carton or
serous damage 1o the machine will oocur when it is
plugeed in.

y
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Figure 3 Lovaron of Kev Compomenrs on Sound Board

The game 15 now ready to plug in and check oul, Lower
the playlkeld and close the insert door. Plug the game in
ad Mip the power swatch located near the right frond
cabinet leg on. The game will come on and should come
up In the game ovaer mode.

The game over mode i5 indignied by player scores reading
zere, player one up Light Aashing. game over lights 4L
The high score 1o dote will albernote with player one score
only. Flippers wall be inoperative and the general
illumination fomps will be lit, The game can now be
checked oul by play, or diagnostics can be run (Sec Sec-
tion 31, or game option adjustments can be mude (See
Section 3),

IF the game comes up in the diagnostic mode, the ball in
play display will show 04 (Figure 1 — No, 12B) and the
credit display will show 01 (Figure | = No, 12A0), This
indicates that gither the batleries were removed or came
loose durimg shipment. The game status has returned (o
Factory settings, and some values will probably have o be
restored according 1o the procedure outlined in Section 3.
IF thse game does nat light up or does nol come up in game
over or diagnostic mode, refer o froubleshooting Sec-
iion b

SECTION 2
GAME OPERATION

Place ball inio playfield by outhole. When maching 15
terned on it will come on in the game over mode. Player |
ip ligkt will be Mashing, All plaver scores will be zero and
Plaver | score will aliernate from zero te High Score 1o
Dae® Gamve over lights will be it

Inserl coin into the maching, The game should accept
coins and post credits. The knocker will sound Tor each

credit, Pressing the credit buiton cn the cabinet Frant will
cause the ouwthole kicker 1o serve the ball, the credit dis-
play will be reduced by one, the number of players light
will show cne, thie Ball in play will show | oand the game
start up tune will be played. Pressing the credit button at
any time before the ball in play displays 2 will allos sdchi-
tional plavers and change the number of plavers light and
reduce the cradits by one for each additional player.
The playver ane up light will Dlash until the first switch or
bumper is made. White bonus will increase i volee o2
indicated on playfield. Muking all four drop largets will
seofe the highest 1 white value and wall ned reset the
while bonus. Thc light at the bottom of the playfield indi-
cates WHITE (15t and 4th ballsh, When the ball leaves the
payhieid the highest white value 15 scored and Lthe while
bonus will reset to 3 0400,

The yellow bonus increases in value a5 indicited on the
playfield. Hiing the moving targel wath “COLLECT
YELLOW VALUE™ indicated will score the highest
vellow value and will not reset the yellow bonus. The Hghi
al the bottom of the playlicld indicates YELLOW (2nd
and Sth Ballz)l. When the ball leaves the plavfield, the
highest vellow value 45 scored and the yellow bonus will
resel to 5, 000

The Green bonus increases the value as imdicated on the
plavfield, Making the looping shot a1 the top rnght side of
the playiield scores the highest green value and dogs nol
resed the green bonus. The light st the bottam of the play-
field indicates GREEMN (3rd hall). When the ball leaves
the playficld, the highest green value is scored and the
green bones will reset to 5,000

Making CaO=MNT=A-C-T lights stars [rom #1 w0 285, mak-
ing #3 and #5 stars light left side rollaover lang for extra

hall, 11 the extra ball 15 nol made until the #35 stur 15 i,
thien a carry over feature sull makes it possible 1o get 1wo

5
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extra balls, one Tor making the #3 star, and one Tor mak-
mg the #5 star, Making the #4 star alternately lights the
Iwio oul rollover lames for specials,

The two targels ol the nght side of the plavfield wall score
1000, mdvance the highting of C-O0-N-T-A-C-T, and
advance i bonoes value,

The left and night jer bumpers each score 10 and the
cenmier bumper scores 30, The two lower standups each
seore 30 and the three down post standups each score 5001
The moving target scores A except when the hil value
seores the vellow bonus. The two T throwers and the
four drop largets each score 10K, Al pther scornng is as
indicated on the playhield

Extra hall ® won during the course of the game is played
immediarety afier the player’s regular ball enters the out-
hole, After the st hall is played, the match digiis appear
where the ball in play digits were. If match occurs an extra
credit will be awarded, * the game over tuneg will play and
the game over lights will light. The high score to date will
alternate with the winning player’s score,

If a player's score exceeds the current high score to dabe,
three * credits will be awarded, the game will play a high
score o date tune, and the highest score to date lights will
remain it

The plumb bkob ult, ball roll, and playhield shake il
switches (it the ball in play immediately. The super slam
tilt on the coin door sets all player scores 10 zero and
returns the game 1o game over.

If coans are inseried or crediis won and the maximum *
pumber of credits is exceeded, the credits will be posted
correctly but the coin lockout coil will be de-energized
until the number of remaining credits s below the max-
imurm. While the coil 5 de-energized, no credits may be
WO,

* These features are adjustable and the procedure 15 oul-

lined in Section 3.

SECTION 3
GAME ADJUSTMENTS

The solid state CONTACT offers great wversatility in
customizing the game Lo the location or the operator’s
requirements. A very simple means of aliering factory
seliings of varnous replay and other options has been
devised, This section outlings the general procedure for
making these changes

Open the insert box door and locate the CPLU Board
(Figurg 1 = Mo, 11 On the right hand side of the CPU
Board there are Iwo B-position miniature slide switches
and below them are two push-bulton switches,

To enter thie diagnosiic mode, depress the lower pushbut-
ton swilch (DEAGNOSTIC) on the OPL Board. The two
LEDs 1o the left of the switches will blink twice and go
of . If the LEDs do not blink twice or stay ‘on con-
finuausiy, refer 1o the troubleshooting guide in Section 6.

MOTE: I as nent mecessary to depress the THAGNOSTIC

pushbulton more than one time 1o make any number of

chanpes.

]

Determine which function is 1o be changed by looking ot
Table 1. To change the third replay point, for example, 15
Munction number 3. The game is sel o give the third re-
play when $30,000 points is excecded but this can be
rapsed or lowered very easily

Mext, sance Funotion 03 i2 1o be changed, set the FLINC-
TIONS (hottom) switch identically to the switch bBeside the
number 03 in Chart 1. A black mark on Chart 1 next 1o
the switch number indicates that that pesition of the
lower switch s ON (move switch 1o the lefil. Mo black
mark indicates that that position should be left OFF
{move switch 1o the night).

The third step s to determine the new value for the third
replay point. In this example, the thicd replay point will be
raised Trom 430,000 points to 480,000 poinis. Table |
specifies that Chart 2 15 (0 be used when entering the data
value and that the value entered 5 a multiple of 10,000
points, 11 reguires 48 times 10,000 in ender to gel o value
of 480,000 (48 x 10,000 = 80,0000, w0 a valoe of 48
would be emterad on the DATA top) switch, The PXATA
switch must be setidentically 1o the switch beside number
48 in Chart 2. Dita numbers may be specilied as either
Chart 1 or Chart 2 50 carg must be exercised 1o use the
correct chart

Onee both the FUNCTION and DATA swilches have
been set correctly for the change desired, press the upper
pushbutton switch (ENTER) one time. The two LEDs
will blink once to isdicate that the change has been made,
If the LEDs do not Blink when the ENTER switch is
depressed and released, recheck switch setlings,

Continue to enter any olher changes desited by checking
the other features in Table 1. Se1 the FUMNCTION swiltch
mumber for that Teature on the function switch using
Chart 1. Then determine the new duta destred, and refer
10 gither Chart 1 or Chart 2 and set the DATA switch
accordingly, Then press the ENTER swaich {lop pushhui-
tond once o lock in the new data. Repeal this procedure
for all changes.

The functions can be entered in sny order. 7 a mistake 5
made in setting the dits switches, the correct setlings can
be made and the ENTER switch pressed again (o enter the
mew data. Only the last data entered will be retained. [F the
hatieries are removed with the game turned OFF, all the
changes made 10 the various Teatures will be lost and the
game will be restored Lo the faclory sellings.

There are two ways Lo verily the data changes entered.
O is to turn the game OFF then ON again and then o
play the game 1o-see if the changes are correct. A fasier
miethod 15 o use Test 4 ol the buili-in diagnosics 1o read
oul the changes and this method i deseribed i Section 3
ol this manual.

The following is a summary of all adjustable game
features.

REPLAYS

There are Towr possible replays awarded lrom scoring.
The factory =etting for the first replay cccurs an 200, 000
painis; the second replay occurs ot 330,000 pomis, the
third replay at 430,000; and the founh replay is disabled,

|
P
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1

Depress DIAGNOSTIC switch and check that LEDs
flash twice and that all displays are blank.

Sei FUNCTION switch according to Chart 1.

St DATA swaich according 1o Chart | or Chart 2 as
indicated in Tahle 1.

Depress ENTER switch and check thay LEDs flash
CHICE,

Repeat steps 2 through 4 for sdditional adjustments, us
reduired.,

After all changes have been entered, verify adjust-
ments using Test 4 as described in Section 3 or, alter-
nately, verify by playing the game.

NOTE

o not depress the DIAGNOSTIC pushbutten maore than
one Lime when making a number of changes.
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Table I Game Adiusierent Falves for CONTACT (Revigon B PROAMY)

Test 04 I"um'l:iuTE-L-: :
Readout Switch Data Switch Factory This
Mo, {Chart 11/ (Chart 1 or Chart 2} . Sefting Game |
i+l o Replay | {Chart 2) 10,000 pis® 200,000 (200 == |
02 0z Replay 2 (Chart 23 10,000 ps® 33000060 £33) =
i3 03 Replay 3 (Chart 20 10,040 pis® | 430,000 {43) L
4 04 | Replay 4 (Chart 2) 10,000 p1s* Disabled
05 05 |Maximum Credits (Chart 2) 20 | B
[ i Match/ Credit/ Extra Ball {Chart 1§ 10 1E -""'#
F10-Match OMN-Credin award at Replay Poinits
F11-Match ON-Extra ball sward at Replay Points,
no credit on special
$14-Match OFF-Credit award a1t Replay Poinis
F15-Match OFF-Extra ball award at Replay Points,
o eredit on special
07 07 | Play {Chari 2) 02 =
|12-Mormal Play (Star 1 and 2 together)
[03-Conservative Play (Star 1 and 2 separaie)
04-No Extra Ball (Star | and 2 together)
08 i Credits awarded for High Score To Date (Chart 1) (3= —
09 12 Left coin slot multipher (Char 1) | =
i} i3 Center coin siod multiplier (Chart 1) 1 —
i 4 Right coin slot multiplier (Chart 1) o1 e
2 15 Minimum coin units for credit (Chart 1) i =
13 l6. | Coin units bonus point (Chart 1) 0 | ===
I4 17 |Coin units required for credit (Chart 1) il 2
5 is |Flu_l.r adjusiment {Chart 2} 13 d5
| $#13 - Special awards credit, 3 balls
23 - Special awards extra ball, 3 balls I
| 43 - Special awards 50,000 points, 3 balls |
4315 - Special awards credit, 5 balls
25 - Special awards extra ball, 5 balls ||
| 45 - Special awards 50,000 points, § balls I
6 | 19 |NotUsed 01
17 20 Credits in game (Chart 2) ] i
i 21 | High score te date (Chart 23 10,000 pts is 25
22 High score to date $Chart 20 100 pis (K} —
23 High score to date (Chart 2} | m (M) s
] | = Mumber of coins left chute Cannot be set
20 | = Mumber of coins center chule Cannaol be e
21 - Mumber of comns right chute Cannol be set
72 i = Number of credits paid Cannof be sel
| 23 Sl = Number of credits won Cannot be sel

* To disable o reploy point, enter function number then tuen all data switches ON.

** Toeliminate high score to date feature, enter function number 08 wath all data swatches urned

OFF

1 [oes not display correctly in test 4 readout.

2t Function 06 MUST be set 1o 10 of 14 for special awards credin

=
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Replay 1 15 function number 01, It can be incressed or
decreascd by any multiple of 10,000 points. Table |
specifics 1o use Chart 2 lor setting the data switch. For
example, Lo establish a replay of 220,000 points mstead of
200,000 points a value of 22 (22 x 10,000 = 220,000
must be entered on the data switch, using Chart 2 (o set
up the DAT A switch and Chart | to set up Function 01 in
the FUNCTION switch,

I If not already in diagnostics, enter diagnostics by
pressing the lower pushbutlon once.

2 Set up FUNCTION switch exactly like switch 01 in
Chiret 1

1. Set up DATA switch exactly like switch 22 in Chart 2.

4. Press ENTER button once, The LEDs will blink once
and the new data s locked in.

When the above four step procedure i3 completed the
first replay will be 220,00 points. To change the 2nd,
ird, or 4th replays, enter Function 02, 03 or 04 in step 2
shove and Tollow steps | thru 4, subsuluting the new
desired wvalue in step 3.

To disable a replay point, turn all data switches ON
{move switch to the left). Follow the procedure steps |
theu 4, except that in step 3 remember 1o turn all switches
ON, Note also that the replays must be different from one
gnother and that they must be entered in ascending order.
Replay 1 s the lowest replay. Replay 2 is the next replay,
followed by Replays 3 and 4. The replay points can be any
multiple of 10,000 points or they can be disabled
altogether.

MAXIMUM CREIMTS

Maximum credits is the number of credits that can be

posted (by putting coing in the game or free credit

awards) before the coin lockout relay is released. The fac-

tory setting 16 20 credits. According to Table 1, maximum

credits is Function 05, It can be set Tor any value from 01

1o 99 ysing Chart 2 for the data swiltch, To establish max-

et credits of 10 fer example, the Tunction switch must

be set 1o 05 using Chart 1 and the data switch set o 10

using Chart 2.

1. If not already in diagnostics, enter disgnostics by
pressing the lower pushbutton orce.

2, Set up function switch exactly like switch 05 in Charl
|

3, Set up data switch exactly like switch 10 in Chart 2.

4. Press ENTER button once. The LEDs will blink once
o inddicate that the new data is locked in,

MATCH/CREIMT/EXTRA BALL/SPECIAL
Whenever o replay point s exceeded, the game can be el
1o award @ credit {(frec game) or an extra ball. In addition,
at thie conclusion of a game, & match leature is available lo
award a ¢redit (free game) if the las1 two digits match that
of the plaver{s) lasl iwo score digits. This feature is Func-
tion 06 and Table 1 specifies that for Function 06 Chart
is to be used for the data switch values,

The Factory setting is that the match awards an exira
credit and that credits are awarded at the replay poinis,
Tahble 1 alsn shows the varous possibilities and the value
to enter on the data swilch.

1y

Data Switch

10° - Match ON, Credit awnrded ot Replay poinis

11% = March O, Exira ball awarded at Keplay poinis,
no Credil lor Special

14* - Match OFF, Credit awarded ot Replay points

15* = Maich OFF, Extra ball awarded sl Replay points,
no Crédit Tor Special

1. 1f not already in dizgnostics, enter dizsgnostics, by
pressing the lower pushbulton once.

2. Set up function switch exactly like switch 06 in Chart
.

3. Set up data switch like svatch 10, 11, 14 or 15 in Chan
i

4. Press ENTER button once. The LEDs will blink to
indicate that the new data is locked in.

*Mote that dunng the dsgnostic test 4, the readouts. o
the Plaver | display will show 0 blank, not the correspond-
ing data switch vatue. This is normal lor any value entered
in above 09 Trom Chart |.

PLAY

This Tunction controls the Lights Extra Ball and star 1-3
lights, In CONTACT, making the CONTACT letiers
lights the star lights sequentially, If the game play Teature
is a1 1o “normal’” (factory sctting) making the CON-
TACT letiers the first time lights stars | and 2. Lighting
star 3 and star 5 turns on the Lights Extra Ball light. Mak-
ing the associated rollover at this time awards an exira
ball. Lighting Star 4 lights the outhall rollover lenes alier-
nately Tor Special

If the game play feature 15 set o “conservative,” stars |
and 2 are it separaiely. Stars 3 and 5 would then be lit the
third and fifih tme the CONTACT letlers are mude

If the game play festure is set to “*no extra ball," stars |1
and I are lit & the same time and the Lights Exira Ball
light will never come on from making the CONTACT let-
ters any number of limes,

The game play is Function 07, Table | specifies that for
Function 07 the data switch is set using Chart 2. Table |
alsn shows the various possibilities and the value 1o enier
on the data switch,

[data Switch

02 - Mormal Play (Stars 1 and 2 together)

03 - Conservative Play (Stars 1 and 2 separate)

04 - No Extra Ball (Stars | snd 2 together)

I If not already in diagnostics, enter diagnostics by

pressing the lower pushbullon once,

Se1 up the fenclion switch exactly like switch 07 in

Chart 1

Se1 up data switch to 02, 03, or 04 for the play leature

using Chart 2,

4. Press ENTER pushbutton once. The LEDs wall blink
to indicate that the mew dita s locked in

W

HIGH SCORE CREDITS

This function conteols the high score to date feature.
When the highesi score Lo date 8 excecded by 3 plaver,
ary number of free credits can be awarded

High score 1o date 15 Munction 08 and Table 1 specifies to
use Chart | for setting the data swilch. I a value of zerois



entercd for the data, this feature is disabled and the high
seofe b dite 15 not displaved, If more than 9 free credits
are awarded, the number displayed in test 4 readout of
this funclion will be incorrect but the correct number of
free eredits will be awarded.

1. 1f not already in diagnostics, enter diagnostics by

pressing the lower pushbutton onge

Sel up Funclion switch exactly like switeh 08 i Chart

|

3. Set up data switch according to Chart | for the number
of credits to be awarded. To disable, enter a value of
riero LA dota swaiches of ),

4. Press ENTER pushbutton. The LEDs will blink 1o
mndicate that the new dats is locked in

P

PLAY AIMUSTMENT

This function comirols two game features simuliancously,
The first feature is 3 ball play o 5 ball play. In addition the
“special™ features can be sel o award o lree credit, sn
exira ball, or 50,000 poinis, Note that when function 06 is
sel booaward extra balls on replay points. the special
leature cannol award o credit,

The Fectory setting is 3 ball play and “special’” awards 4
free credit. Play adjustments is function 18 and Table 1
apecilies 1o use Chart 2 for the data switeh, Thare are 6
possible combinations for play adjustmenes, Table | also
shows the various possiblities and the value to enter on
the data switch.

Data =witch

I3 = Specinl awards credit, 3 balls

21 - Spocial awards exira hall, 3 balls

43 - Special awards 50,000 points, 3 balls
[ 5 - Special awards credin, 5 halls

25 - Apecial wwards extra ball, 5 balls

43 - Special awirds 30,000 paints, 5 balls

I If not already in diagnostics, enter dugnostics by
pressing the lower pushbullon once,

2. 501 up funclion switch exactly like switch 18 in Chart
L.

X, Ser updata switch according to Chart 2 Tor the tvpe of
pliy acjustament desired

4. Press ENTER pushbutton, The LEDs will hlink 1o
indicate that the new data is focked in.

CREIMTS IN GAME

The number of credits in the game can be sel 10 any num-
her using this functicn. This allows ree credils 1o be
entered inta the game or credits to be removed. Credits in
the game is funciion 20 and Table 1 specifes 1o use Charl
& Tow thie value to be entered on the data switch.

For example, (o put 10 free credits into a game with no
credits, Function 20 would be sel on the function switch
and 10 would be et on the data switch. Once the twao
swilches are set and the ENTER pushbutton pressed the
game will have 10 creditg in i On the other hand, T a
game hies 19 cradits in ot il the end of play, these could be
removed by entering function 1M on the function switch
andd entening a value of zero on the data switeh, Once the
two swilches are st and the ENTER pushbhuiton pressed
the game will have Zero credils i i
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LI not already in diagnostics, enter diagnostics by
pressing fower pushbution once.

I Set up function switch exactly like switch 20 in Chart
l.

X Set up data switch according 1o Chart 2 Tor whatever
fumber of credits desired

4, Press ENTER pushbution once, The LEDs will blink
Lo inclicate that the new dats is locked in,

HIGH SCORE T DATE

The high score 1o date feature is arranged as theee sepa-
Fale Manctions to allow resetting the high score 1o date 10
any value. The factory setting for high score to date is
350,000 points. Functions 21, 22 and 23 aliow setting the
score (oo any O digit number desired, any value Trom
000,000 1o 999,999 can be se1 for the high score to date.
Function 21 1= 221 on the function switch and any number
Frovm (Kt 99 can be set on the dota switch. Function 21
se1s wp the value of the D0 and 10,000 points digits,

When Tunction 22 is set on the lunction switeh, the num-
ber emiered on the data switch will correspond o the
1000 and 100 points digits,

When Function 23 s set on (e function switch, the num-
ber entered on the data switch will correspond 1o the 10
anil 1 point digits.

For example, to make the high score to date 523,680
poanis, threc sleps ane requincd

Firsi, Tumction 21 1% set on the function swieh (use Chir
Fhand 52 would be se1 on the data switch using Chart 2
Ihen press the ENTER pushbution. This would lock in
The 52 part of 525,680

Step two would be 1o w2 function 22 on the Tunction
swilch (use Chart 1) and 56 on the dala switch using
Chart 2. Then press the ENTER pushbution. This would
lock in the 56 part of 325 680,

Thee thired and Nimal step wiould Be o set function 23 oda the
function switch (using Chart |} and 80 on the data switch
using Chart 2. Then press the ENTER pushbulton. This
would lock in the 80 part of 325,680, completing the set-
fimg of the high score 1o date.

When changing a high score to date, it i% nol necessary o
chienge all six digats. For example. if the high seore (o dole
wis 74,5500, just the Nirst twa dighs could be changed,
resulting i oa mew high seore 1o date of XX4.550), where
WX 15 the number entered on the dats switch lor function
2100 34 was entered for example, the high score 16 dale
wiould e 344530 1T 72 was entered the high score 1o date
woikld be T2 550 gl

I I oot already in diagnostics, enter diagnoslics by
pressing lower pushbution once.

4 Set pp function switch exactly bike 21, 22 or 23 in
Chart 1.

3. 5e1 up data switch Tor the new value for the two digits
selected using Chart 2,

4. Press the ENTER pushbutton once. The LEDs will
blink 1o indicate that the naw dotl s locked in.

5. Repeat steps 2 thru 4 1o change any other of the digi
pairs, using the appropriate function number in step 1.

I
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GAME PRICING

Refer 1o Table 2 at the end of this section lor sample
game pricing. To use Table 2, first refer (o the section
describing the coin door in your game. Then. il not
alresdy in diagnostics, start dingnostics by pressing the
leswer pushbitton on the CPU Board, MNext, select the
price scheme desired. Then, using Chart 1, set up Func-
tion 1¥ on the bottom switch. Mext, sel up the new data
shown for the price scheme selected on the datu switch
using Chart 1. Then press ENTER pushbution to lock in
this change, Continue to do all the changes required for
the price scheme selected by seming the pext funclion
pnumber on the function switch, entering the new value
on the data switch and press ENTER pushbutton.

The Tlollowing 15 4 more in-depth explanation of game
PraCIng.

There are six different Junctions uséd 1o set the game
pricing. Three pertain 1o the coin door mechanism and
the ather three determing how credits are awarded. Since
there are many combinations of coin valees and coin
mechanisms, this explanation will detul how the Tunc-
tions relate to each other and describe sample settings and
pricirg schemes,

The (irst step in setting game pricing is to gstablish the
number of coin chutes, There are single, twin, or three
chute coin doors. Function 12 will be used for the lefl
coin chute (closest 1o the hinge on coin door), Funclion
13 will be used for the center coin chute, Function 14 will
be used For the right coin chute, IF any given chute is not
present, that function number can be ignored. For exam-
ple, in a twin chuie mechanism, the center chule is not
used so Function 13 ¢an be ignored.

The sccond step 15 1o establish the ratio of all the coins for
the particular coin door being used. IF all the coins are of
equal value, they would have a ratio of 1:1:1. IT the coins
are not equal (as is the case for 3¢, [0, 25¢ coin door).
establish 1he ratio by dividing the coin values by the
largest number possible which leaves a remainder ol zero
For the 5, 10, 25 coin door (his number is 5 and the ratio
would be 1:2:5. The 25¢ is worth § times the 5¢. The 10¢
i% worth 2 iimes the 3¢ These mtios become the values
for the data switch for functions 12, 13, and 14. For
example, in the twin quarter chute, the ratio is 1:1:1 50
that Function 1} would have its data value set 1w 01,
Function |3 does not matter since there is no center chute
in o twin quaner chute coin doot, and Function 14 would
have s data valué se 1o 01

The relative vabue of all the coins has now Been estab-
lished. The third step is Lo determine il there s o be g
munimum amount thal must Bbe put into the game prior 1o
giving any credits, For example, a 75¢ minimum could be
established. No credits would be given until at least 75¢€ 15
deposited in the game. The minimum is Function 15, 1f
there is no minimum reguired, enter a viloe of 00 on the
data switch for function 15 17 a minimum is required,
divide it by the same divider used o DNind the coimne ratos.
Fot & twin quarter machine, the number is 235 If 75¢ s

12

required before giving any credits, 75¢ + 25 = 0l soa
value of 03 must be entered on the dats switch (or fune-
tion 15, Any minimum can be established. 50 long as the
divider used 1o reduce the coin values goes inlo the
minimum an even number of times (remander must
cqual rerold

The fourth step in estabhshing game pnong 15 o deter-
mine the number of coins required to get o credit. Fune-
tion 17 establishes how many coins are required o give a
credit. The values entered in Function 12, 13, and 14 are
used as o guideline. Each coin dropped through the coin
chute will award the number of units as set by Funcions
12, 13 and 14, For twin quarter chules, if 1 guarler was
required 1o award | credit, a 01 would be entered for data
for fundtion 17, 10 2 quarters were reguired (o award |
credit, o 02 would be entered for data ler function 17, 10
Functions 12, 13, and 14 are doubled, and Function 17
not changed, a com would award 2 credits, establishing 2
play for 25¢. To casily determine the data valee for Fune-
tion 17, wze the value entered Tor the lowest coin wvalue
and determine how many lowest value coins must be
deposited 1o award o single credin

The last step is to determine i there is a bonus (free
game) to be awarded for depositing more than one coin at
a time. Factory settmgs disuble the bonus. For example,
seilings may be mde 1o provide | play 25¢, 3 plays 50,
s thisl when the second coin s deposited, o free credit is
awarded.

Mote thul the bonus would be awardied only if the Second
for wddigional b eoin was deposited prios 1o the stin of the
game. Bonus credits i Function 16

To determuine the bonus credit value, use the value
eniered for Function 17 as follows: To award 4 bonus (o
every 2 credits worth of coins. enter double the value of
Function 17 as the duts for Function 16, To award & bonus
credit for every 3 credits worth of cons, enter iniple the
value of Function 17 as the data for Function 16 To disa-
hie bonus credits enter a value of 00 for the data switch

To muke any changes 1o game pricing.

I If mot already in diagnostics, enler diagnostics by
pressing lower pushhution once.

2. Set up Tunction switch exactly like 12, 13, 14, 15, 16,
or 17 in Chart 1.

3. Set up data switch Tor the new value desired wsing
Chart 1.

4, Press ENTER pushbution once. The LELY s will hlink
i andicale thet thie new data is locked m.

5 Repeal steps 2 thru 4 1o change any of the other fung-
tions, using the correct function number in step 2 and
ihe new data value required in step 3

Mote dlso that test 04 readoul numbers listed in Chart 1
wrdl the function numbers are different. Another caulion
is that il any values above 09 are entered, they will not |
display correctly during test 04 readowt but the game wall
function correctly

Table 2 shows some data values for Tunctions 12 thru 17
for some of the more common pricing schemes,




Table 2. Setup for Cosnmpon Priciug Solivmes

FUNCTION NUMRBER (CHART 1)

DATA YALUE (CHART 1)
TWIN QUARTER MR

1 Play 253¢, 3 Plays 308

1 Play 25¢ {Factory Setting)
: Plays 53¢, 5 Plays 50¢

2 Mays 25e

SINGLE QUARTER DMK

1 Play 25¢, 3 Plays 50¢
I Play 25¢

2 Plays 25¢, 5 Plays 50¢
2 Mays 25¢

NICKEL, DIME, QUARTER DOOR

1 Play 25¢, 3 Plays 506
1 Play 25¢

2 Mavs 25

1 Play 15¢, 2 Plays 25¢

1DM, SDM, 2DM DOOR

2 Plays 1DM, 5 Plays 2000, 14 Plays ST

1M, 50 PHG.. 2DM DOOR

| Plaw 50 PHG,, 3 Plays 116, 5 Plays 2D%

S FRANC, 10 FRANC DOOR

1 Phay, 5 Franc
| Play 10 Franc

25 CENT, 1| GUILDER DNOOR
| Play 25¢

I FRANC DOHIR

1 Play 1 Franc, 3 Plavs 2 Franc
1 Play 1 Franc
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SECTION 4
GAME BOMMEEEEPING

The game s designed with opeérator in mind. There are 5
separate game bookkeeping tonls which can be accessed
from the coin door. (Sce Figure 4)

With the game in the game over mode, sct the AUTO/S
MANUAL disgnostic switch in the coin door lo
MANLUAL. Then press the ADVAMNCE pushbulton once
This immedentely enters the disgnostic at test 4, sublest
8. This displays the current high score 1o date in the
PMayer | display. Press the ADVANCE pushbullon again
and this pdvances the dingnostec to test 4, sublest 19, This
dhigpluys the number of coins through Slot 1. Press the
ALV ANRCE pushbutton again 16 go to subtest 20, which
displays the number of comns through Siol 2. Press the
ADVANCE pushbution again to go o subtest 21, which
displays the number of coins through Slat 3

There are two additional bookkeeping entries which are

pgmn accessed by prossing the ADVARNCE pushbution
Test 4, subrest 22 displavs the number of creding paid for
Pressing: the ADVANCE pushbution again advances (o
subtest X3 which displays the number of credits won

Tes return to game over afler reading oul the bookkeaping
totals, set the AUTOMMANUAL switch 1o ALTEY and
press the ADVANCE pushbutton once. This will return
the game 10 game over

Test 04 Sublest 18 High Score 1o Dae
19 Mumber of Coins - Left Chute
2 Number af Coins - Center Chule
21 Mumber ol Coins - Right Chute
22  Number af Credits paid
23 Mumber of Credits won

The hookkeeping tolals are ol resettabbe 1o 2ero, theres
fore a g simikar 1o Figure 5 is recommended, 17 there is
fo eenler chiute, the number displayed 5 of ne sigmifi-
cance amd should be ignored

| LR ﬂm

SELF-TEST SWES,
—N auTto L PUSH

1 @ O»"‘ BUTTON

MAMNUAL ADVAMCE

Foeree A, Locaros af Cour Do f.i'-l.r{!_'ﬂl:l_'l.rjl' Swutrhes
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GAME SERIAL NUMBER
Caollected Totals to Date Cradits High Score
Date| Siot 1 Slat3 | Siot1 | Slot2 | Slotd | Paid Froe To Date initial

Slot 2

Figire 5, Cramic Bookkeepng Lo Form
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SECTION 5
BUILT IN IMAGNOSTICS

Fhe bl in disgnostics were designed for case of opera-
pon and thoroughness, The disgnostics have been
organized i such o way as tos pllow individual testing of
dhitferent areas in the machinge. These areas include:

o) CPLU Board Self-Test

bl Giame Siaius change

) Dhsplay digils 1es1”

d) Limps Dest OF)

¢l Solencids ftest 02)

I Switches (test 031

i) Crame stilus display Tlest (40

*There are speafic sublests in these tests, The different
wavs 1o enter the diagoosties and nofmal game operation
are shown in Figure &, There is also an suto evcle pest
which will be dscussed later

MAGNOSTIC SWITCHES
There are three switches which are wsed o coniral the
cperation of the diagnostics

1. Diagmostic switch Tower pushbution on CPL
2 At Manual fnside coan door)
3 Advance-switch linside coin doord

Pressing the Diagnostic swich on the CPU Board imitinies
the diagnostics and causes the CPL o perform three soll
tests auiomatially:

I ROMPROM o5t

2. R test

JOOMOS BAM tes

Il amy errors are detected, the iwo LEDs on the CPL
Board will light 10 indicate the specihe Tailure. IT all three
Tests pass successTully, the two LEDS will Blink twice and
then go of . The disgnostics will then be in GAME
STATUS CHANGE

SOUND BOARD IMAGNOSTICS
oy sddition 1o the CPLT Self Test Dingnosiies, the Soasmd
Board alse has its own microprocessor with diagnostics

FThere s one pushbutton switch on the Sound Board.
I:'TL"\.E'HHF this prushbunlon causes the MIEFOPTOCEssar 60
the Sound Board to perform o PROM checksum test and
Ihem 10 el o ConlinuoS SINge wWive.

11 mes soazed 05 heard, ehegek thie volume contrel level and
that 1the speaker leads are connected o the Sound Board
Il some sounds opere but others do nol, replace the
PROM on the Sound Board, IF no sounds are heard ai all,
check the amplifes portion of the Sound Boged circuitry.

To end the diagnosuc 1wone from the Sound Board, the
pame MUST be turned OFF and then ON again.

CPU BOARD SELF TESTS
ROM/PROM TEST

The ROMIPROM test specilically checks the contents of

CPU Baarcd 1O 17, 1 200, B 2, 1C 22 10 see 1l the infor-

mation m ke BROM™s and the Oeld PROMS is correct. 1T

the infarmation 15 mcorrect, the botiom LED will light up

and the top LEL will be QFF on the CPL Board
0OFF ROM/ PROM Taifure
ON =

RAM TEST
The BAaM test specihically checks the ability of the BAaM
FC's 13 -and IC 16 10 retan informatian correctly, IF the
infarmation is not retained carrectly, the CPL Board togp
LEDy will tight up and the bottom LED will ke OFF

ON ~i- RAM failure

[IFF

CMOS RAaM TEST

The CMOS RAM et speaifically checks the ability of the
CMOS RAM T 19 10 retain information cerrectly, I the
infomation is nof retained correctly, both LEDs will light
up andd stay ON on the CPLU Board.

ON 7 CMOS BAM failure
i -

GAME STATUS CHANGE
Folliowing the successiul completion of the CPL Board
=ell tests, the two LEDS blink twice and the diagnostic
program eniers the game status change area. This is the
anly time that changes can be entered g owilined in Sec-
fion 3 of this manuwal. Replay poinis, maximoem crediis,
mualch lealures. eic. can-be changed ONLY during this
porticn of the disgrostics. Any changes made w the data
will not be displayed untl the game staws display (les)
04 b deserrbed Bater, After making all game status changes
Gf anvl, press the ADVANCE pushbuiton once to go o
the digits wesi
MNOTE: This section of the disgnostic is the only section
where ALL plaver and masier display digiis are
furned OFF. No digits show on the displays until
the nest sectmn of 1he disgnostics s entered by
pressing the ADVANCE pushbutton on the coin
closrr,

MSPLAY DMGITS TEST

This test s controlled by the two swilches mounted on the
comn door, 1T the AUTO/MMANLUAL switch is in the
ALUTO positon, the digits on the display will aliernate
Frosm 0 ko 1 e1e. 1o %and back to 0, 1, ete. This will con-
tinue until the ADYANCE pushbutton s pressed

I the AUTOMANUAL swiich s in the MANUAL posi-
tiom when entenng the test, the digin digplays will shew i
Zzeros and will remain a1 zero until the ADVANCE i
pressed, This will change all the displays 1o all 1's, Press-
ing ADVANCE again will change the display toall 2's etc
Each time the ADVANCE pushbutien s pressed the
digits will change, Returning the ALTOMIANUAL
swilch 1o the AUTO position will cause the digits fo star
eychng awtematically, To regain manual control, place the
AUTOMANUAL switch 1o the MAMUAL position and
press the ADVARNCE pushbution, To exit this vest and
procecd to the LAMP Test (Test 01), place the ALUTOY
MANUAL switch to the AUTO position and press the
ADVANCE pushbutton once, All the displays will clear
Thie match digits will display 0] toindicane test 00 and 1he
deagnostic will goto the lamp test
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LAMP TEST — TEST 01

This test caeses all muliiplesed lamps o blink on and ofT
The AUTOYMANLIAL switch has no elTect in this 1esL.
All lamps. will continue 1o blink wuntil the ADVANCE
pushbutlon s pressed. This causes the dugnostic (o pro-
ceed directly 1o the Salenaid Test (Test 02). Mote that the
general dlumination lamps do not blink on and off duning
this ¢r al any other time.

SOLESNOID TEST — TEST 02

When this test s entered the match digns will display 02
to inchicnte tedl 02 This test iz contendled by the ALTOY
MANLUAL switch and the ADVANCE pushbutiomn,

Thiy tesi is designed to pulse cach solenoid Tor 15 milli-
seconds. The credit display will indicate the number of
the sofenmid being pulsed, Refer to Chart 3 lor the
salenod Wentification lisl, Note that the solenodd num-
bers 20 and 21 are not used, Also note that solenoid 13
does not prosduce: an audible response lrom the Sound
Baoard,

I the AUTOYMANUAL switch i5 in the AUTO position
when this test s entered, the test wall automatically
seduence Mrom salerosd 01 1o 02 10 0F elc, to 22 and back
o (01, 02, 03 ete. This will conttnue until cither the
ADYVANCE pushbution is pressed o go on (0 the next
test or the AUTOSMAMNUAL swich placed to the
MANUAL position and the ADVANCE puashbution
pressed, crusing the test to evele only the solenoid where
the pauste pocurned,

I the ALTOMAMUAL switch san the MANUAL pos-
tian when this test is entered, the test will operate
solenoid 0] repeatedly until the advance pushbutton is
pressed, Then the solencad 02 will be operated repeatediy
until the ADVANCE pushbution is again pressed. Placing
the AUTOMMANUAL switch 1o the AUTO position al
any timse will couse aulomalic seguencing o resume
When the ADVANCE pushbution is pressed with the
AUTOMANLAL switch in the ALUTD position, the
disgnostics will sdvance o the SWITCH TEST.

SWITCH TEST — TEST 03

When this test is entered the maich digits will display 03
tor indicate tesi (03, The position of the ALUTO/MANUAL
switch has no elfect on the operation of this tes,

Afer entering this test, the credit dizplay will display up
ton Fowir switches on the playlickd thal are closed or stuck
Afler this isting 15 complete only the last switch closexd
will e andicared. 15 MO switches are closed when this 1est
s oemtered the cresdit display will be: blank

All switches can be checked by <losing the switch
manually and cbserving that the switch number appears
in the credint display. To exit this section of the diag-
nostics, press the ADVANCE pushbutton to go to the
display gamic status tes) 04,

Refer 1o Figure 7 for the descniption and logaion of al
switches in the playficld. Note that switches OF thru 08 are
nod om the playfield rsell

18

Chart 3
CONTACT SOLENOID TEST

¥l Ball Belease

0 Top Ewect

031  Left Drop Targel Resel
(4  Right Drop Target Reset
15 Left Epect

06 Left Thrower

07  Right Thrower

08 Posi Up

09 10 Point Sound

[0 100 Paint Sownd

I 1,006 Poimt Sound

12 10,000 Paint Sound

I3 Souwnd Allernator®

[4  Credit Knocker

15 Post Down

I6  Coin Lockout "NOTE: salenaid Tunction

17 Center Jet Bumper | ¥ does mot

18 Left Jet Bumper produce an

19 Right et Bumper audible response
M Not Used Trom the Sownmd
Ho Mo LUsed Board,

22 Moving Targel Relay

IMSPLAY GAME STATUS — TEST 04

When this test s entered, the match digits will display 04
tor rieficate 1est D4, This 1est dispiays on Player 1 display
the current game staius for the 1 functions thist can be
changed according to section 3 in this manuasl and Tor the
3 bookkeeping tmals which can be accessed as descrited
in Section 4 Changes 1o the game statis CANNOT be
made sl this time! To make changes the diagnostacs mius
b in the Game Stolus Chonge section ol The dingnostics
as presiously explaimed,

When this testis entered, if the ALTOSMANUAL switch
1% in the AUTC position the west will sequentally display
the game status data values ondhe Plaver | display and the
function numeher on the credits display end contingee ¢ye-
ling wntil the ADVANCE pushbution is pressed. 1T the
ADVANCE pushbutton is pressed once, the diagnostics
will end and the game will go to the GAME OVER maode,
If the ADYVANCE pushbutton is pressed once and then
after o | second pause pressed a second time, the diag-
nostics will start all over again with the CPU Sell Tests
amel then go to Game Status Change section of the dig-
naostics,

If the AUTO/MANUAL switch is in the MANUAL posi-
iy whien the test is entered, the creditl display will show
011, Plaver | display the value of whalever iz function 01,
and will remam that way until the ADVAKRCE pushbut-
texn is pressed, ot which time the value Tor function 02 will
be display on Player | display and 02 wall display in the
credit display, Each time the ADVANCE pushbutton s
pressed, the oredit display will increment by 1. unnil 2345
reached then it will return 1o 01, This will continee until
the AUTOMAMNUAL switeh s seturned to the AUTO
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SWITCH CHART

TEST 0
READOUT w»

PLLUME TILT

BALL ROGLL TILT
CREDIT BLTTOMN
LEFT COIN SWITCH
CENTER COIN SWITCH
RIGHT COIN SWITCH
SLAM TILT

§. NOT USED

9 0T ROLLOVER

[0, 7 EIECT

1. N" ROLLOVER

12, SCORE GHEN YALLE
13 TOP RIGHT TARGE]

| ]

0 0O O ®

@ O . sE e S TR 14, TOP RIGHT STANDUP
b ani s P 15 BOTTOM RIGHT TARGET

O :
25 b, RIGHT CENTER STANDLUP
BldIGlalaia 7. RIGHT SPECIAL
L= WL S -
i":l -

= i A fa Lok P e

15, BOTTOM RIGHT STANDUP
19. RIGHT T

M. OUTHOLE

al. LEFLT

22, BOTTOM LEFT 3TANDLUP
23, LEFT SPECIAI

M. PLAYFIELD TILT
25 LEFT CENTER STANDUP
L ] 26. LEFT EJECT

1 LEFT RROP TARGET
28 LEFT CENTER DROP TARGET
29 RIGHT CENTER DROP TARGET
i RIGHT DROP TARGE]
il 4 DROP TARGETS (SERIES:
32 LITES EXTRA BALL ROLLOVER
33 TOPRJET BUMPER
4. LEFT JET RUMPER
15 RIGHT JET BUMPER
b, AT TARGET

= ¥ o i Pl al Shifchie 37 MOYING TARGET

Fiwre 7. Lovation af Plavfiehl Sywitchies W O TARGET
19 IMNER FLIPPER
4. OUTER FLIPPER

L

19
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position and the ADYAMNCE pushbutton pressed once or
iwice as described above MNote that Tor test 4 funciion
pumbers & and 8 thru 14, saiues shove 09 will not be dis-
plived correctly. Refer 1o Table | for an explanation of
the values rend oul dusing this fest,

AUTO CYCLE MOIDE

As an md n diagnosing intermitient problems or as i
means o et the machine cyvele isell throwgh porions of
the diagnostics, prowision was made for the AUTO
CYCLE MODE. This mcde will sequence through the
digit display test, go to test 0 and flash the lamps 1238
fimes then oo o test 02 and energize each solenoid then
digit test, test 01, ete. This canm be allowed to run
indefinitely  or untill the ADVARNCE pushbution s
pressed to regaim control of the diagnostics.

40

Ta enter the AUTO CYCLE MOTDIE:

2
i

Turn game OFF then turn game ON.

Press the diagnostic pushbutton on the CPL Board to
enter disgnostics.

Ser the data and function swilches as Tollows:

DATA SWITCH (TOP SWITCH) — Turn all switches
OFF. FUNCTION SWITCH (BOTTOM SWITCH! =
Turn all siwches OFF then turn ON only switch |

. Press ENTER pushbuiton on CPU Board, The two

LEDs will blink 1o acoep the data,

. Place the AUTOYMANUAL swilch 1o AUTO
Press ADVANCE pushbutton ONCE. The AUTO

CYCLE MODE will begin and continue until the
ADVAMNCE pushbutton is pushed agam o regsin
manual control of the diagnostics or the machine is
turned OFF,
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SECTHON 6

TROUBLESHOOTING CHARTS

Ihis section, wlong with the disgnosiics, allows the opera-
tor to focate any preblems 1o the specific area responsible
{or the problem

Il garme exhibis & speciiic probiem with

Lavmp = See Section 6A
Swilch - 5ee Section GB
Solenoid “Bee Section GO

Master Desplay = 5ce Section G0

Maver Display - 5ce Seciion 6E

Crame Chperation -5ee Section 6F

I the game does nol play ot all or blows Tuses — See Soc-
ticen 605

I the pame plavs interminently — See Section 61

I the game comes om0 diagnasiic wese (4, sublest ] =
See Section 6l

If sound problems ame nol isolated by the sound board
sell-iagnostics, See Section 6

Section 6% — Plice Diagnostics in Test 001

I LAMP

Always OFF

1. Check Bulb

2. Check Dhodde
(Ohsarve
Polarity )

1 Check wiring
(broken wires)

Glows DM

1. Check Bulh
tearrect irhulbl

2. Check Dioge
(hserve
Puslarityd

A Check wining
(sharted wiresk

Always O

. Check Dhodle
(Ohserve Polariy)

2 Check wanng
(shoried wirest

LAMP TROWBLESHOTING CHART

-5 LAMPS

Alwuys OFF

1. Check wiring
{broken wiresh

1. Check Conmectors
(215,271

3 Replace Dinver
Fhoarad

Galows DR

I, Check wanng
{hroken wires)

L Check Dhode

1 Check Conneclior
(2F5, 27

4. Replace Diriver
Bodrd

Always 0N

. Eheck wiring
Ishorted wires)

4, Check Diodes

3 Cheek Conneclons
(215, 217}

4. Replace Driver
Board

ALL LAMPS

Aldways OFF

'

i

Check Fuse 3F3 on
Powes Supply
Check for + 18 VI
on fuse 3F3 1
wround

Check Conpecior
ila

Check Connecior
EP2IRNY

Check winng
throken or shorts)
Replace Ehriver

Raard

Celows DTN

|
3

Check hne voltage
Check for + 18 VDO
on Tgse 3F3 10
ground

All lameps are M or equivielen
A1 diosdes are TNHEN or eguivalemt

GENERAL ILLUMI

Adways (%
Mormal Condition

Always OFF

. Check Fuse
om Fuse Clired

I Check Tor + 6.1
val

3. Check Connecloss
(313

4, Check Connectors
9P and BP20812

S Check wInmg
{hroken or short)

Celows MM
| Check Rme violbsge



442

Section 6B — Place Diagnosiics in Test 03

SWITCH TROUBLESHOOTING CHART

4-8 SWITCHES

1 SWITCH

Aldwmvs Actuated Always Actuated

. Check contacts | Check adjustments

1. Chisck shoried wires 2, Check shored wires
on playfield or 1o

Mever Acluales 12 13

|. Check adjustment 3. Replace Driver Board

2. Check broken wires
3. Check for open diode Mever Actuated

by jUmMPCrIng GCToss I Check adjustmeni
diede and actuating. 2. Check broken wires on
pluyheld or 202, 213
3. Check plug BP1/81 for
broken wires or pushed

out pins

4. Replace Dnver Board

Section 60 — Place Diagnestics in Test (2

Switch Closure Displays

Multiple Switch Nombers

| Check sdjustments

3. Check shorted wires on
playfield or to 22, 213

3. Beplace Dinver Board

Switch Displays Incorrect Mo,
[ Check correct switch charl

foor game and check adiwsiment

I Incorrect wiring on plavield
212, 213 or 8P/
1. Check Connectar kKeying

SOLENOID TROUBLESHOOTING CHART

| SOLENOID

Mever Actuates

1. Check solenoid Chart
to wverify number
correct and in use

Y, Broken wire 1o solenoid

Shoried diode soross

solenond

4, Shoried/burned oul
sodenakd

3. Open dover for that
solenad - replace
Diriver Bowrd

s

FLIPPER

Mever Operates

1. Switch contocts on Mipper
buttan apen or oul of
adjstment.

2. Shoned diode across ool

Flipper Weak
1. Switch contzcls on Mpper

hition oul of adpustment or

pitted contacts
Y. End of stroke switch on solenoad
not adjusted properiy.
Check connections on salenoid and
check for bind.

Cdt

ALL SWITCHES

. Check adjusiments
2. Check Connectors
212, 213, dire nid
cxchanged
3. Replace Driver Board

ALL SOLEMNOMENS |
Adlways Actuated Mever Actuated |
|. Shoried wire Tor thal I Check for &+ 28 VIIC on ﬁ
solenoid Povwier Supply Nise 3F2 |
3. Shorted dover for that Loy gronarnd
solenowd on Diriver Board - 2. Check fuse 3F2 on

wires.
3. Replace Driver Board
FLIPPERS
FLIPPER PAIR ALL FLIFPERS
Mever Operate Mever Operate
1, Check conmectors 1. Check Fuse 8F1 on Plaviicld
from switches Lo and 6P conmeclion.
hack box to drver baard. 2. Ediode or resistor in dnver
2 Switch conlucls on and 6P connéection.
flipper bulton open or aul A Relay 3£1 on drver board.
ol adjustment. Faulty

replace Deivier Board

Power Supply

1. Cheek Connectors 313
and 3148 on Power Supply

4. Check Connector 279, 2310,
i, 212 for brokendshorted

&, Chber Fault in driver
arcuil, Replace dover

haoard.

Operates with Game Over, ele, ﬂ
|. Replace Diriver Board
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Section 60 - Flace Diagnostics in Display Digits Test
MASTER DISPLAY TROUBLESHOOTING CHART

MO DISPLAY

a

3.

Check = 10 YD, -+ 100 YDC & Tuse
IF1 om Power Supply,

Cheek connectors 315, 407,

415, 153, 115, 1J6, 107

Check Tor - 100 VDO and — 100 VIO
on connector 47 - replace

Power Supply Bowrd il

'.-n-lmg,e i|1mrn;|:l

. Beplace Master Display Board.

Section 6F - Place Diagnostics in Display Digits Test
PLAYER DISPLAY TROUBLESHOOTING CHART

PLAYER DISPLAY
INCORRECT/OFF

. Cheek correct location of

conmector (rom Master
[hspkay Board,

Replace Plaver Display - il
stll incorrect, replace
Mlastier Display Board,

452

INCORRECT DISPFLAY

I, Check 4100 VD, = 100 VDO
at 4)7

Y Check for broken or shoned wires
on 415, 416, 115, 116, 117

1. Keploce Master Display Board

2-4 PLAYER DISPLAYS INCORRECT/OFF

1. Check correat location of connectors
from Master Display Board

2. Check voltage -+ 100 YDC and =100 VDC
on conneclor 417

3. IT vollages are <orrect - replace
Master Disglay Board

USE EXTREME CAUTION WHEN MEASURING HIGH VOLTAGES!!

mection 6F = feame (dperation Troubleshoating

Pust game in game over made. Manually play game to
verify prablem. Go 1o duggnostic mode and read oul
functions by stepping through test 04, Review the
gamic adpstments o wvenly that they are what is
desired. Review game operalion (Section 2,

Section 60 - Troubleshooting an moperative maching of
s machine that blows Tuscs,

Machine Inoperativi

2

Remove  plug from wall outler and measure wall
viiltiage

With machine unplugged, check the line fuse. ling
cord, und OMNAOFF switch with an Ohmmeter for con-
linuiky

Check For any loose connections on lime- flter, CNY
CFF switch,

Check that power connector b transformer s securgly
connecled,

Check all Tuses on power supply board.
.

Plug machine i, turn on and check voltage on power
supply board Muses,

Machine Blows Fuse

I, Wall fuse or circuil breaker blows -

a Dhsconnect wall plug,

h. Disconnect connecior from line Tilter 1o

trans! crmer

. Check hne ¢ord with Ohmmeier [for shoris.

. Check wvaristor and line filler for shorts,

. Phog cord i wall and see if wall Tuse still blows. - i
ves, disconnect whatever clse is on same wall plug
circuil and recheck ilems ¢ and o abowve

2. Machine fuse hlows -

o, Check Tor correct fuse rating

b, Check vanstor, line filier, hine cord lor shoris.

c. Disconnect coneector from line [ilier 1o transtormer

amgd try another fuse,

o, I fuse siell blows, de ilem a, b, ¢ agan
e IF Tuse does nol blew, disconnect 3P and 3P plugs
from ihe power supply board and reconmect plug

(rom hine fites 1o transformer.

. 17 Fuse hlows, check trensformer and both lamps and
splenoid rectifiers for shorts

g, Il Tuse does not blow, plug i 3P2 and 3P1 then try
again, I fuse now blows, disconnect 3P3, 3P4, 3P5,

3, and iy another Tuse, I fuse sall Blows replioe

POWER SUPPLY

. BT fuse doesn’t blow, hook up 3P3, 3P4, 3P5, and

IPG ome ot o time 17 Tuse blows wher any oneé i

plugped, look Tor burned oul solenmd, dead shoris,

el

pE



482

3

Individual Power Supply Fuse Blows

a} Disconnect inad from portion of the power supply
that blows the Tuse by disconnecting the appropriale
plug. =

1 3AF] (4100 VDO, — 100 V[
discommect 3PS

2. 3F2 (+28 VIXC) disconnect 3P4, 3P

3. 3F3 (+ 18 ¥VDO) disconnect 3P4

4. 3F3 (6.3 VACH disconnect 3P2

5. 3F5 (435 VDC) desconnect 3P6

ki I fuse sull blows, replace POWER SUPPLY,
el IT Tuse does nol blow, check Tor shons in warng,
burned oul solenoids, elc,

Section 6H - Game plays intermittently.

Thas wsually indicates a power suppy or CPL board
problem. Check the +3 ¥DC and the unregulated +5
W on the CPL board and on the power supply. [F the
voltuge 15 correct, attempt Lo run the CPL self tests in
the diagnostics. (See Section 53 IF ihe CPU sell fesis
fail, remiove the DRIVER BOARD and altempt 1o run
the CPU self tests again. I the disgnostics now rm,
replace the DRIVER BOARD, Otherwise, replace the
CPU Board.

Section 61 - Giame repeated]y comes on in diagnostic test
14, subtest 01,

This indicates that there has been either a biltery
failure or a CPU board Tmilure. Measure the voltage
gcross the batteries. I the voltage is below 3.0 VI,
replace the batteries with POWER ON and make any
necessary  game staius changes i required. 1T the
viltage is above 3.0 VDX, run the CPL Self Test diag-
nostics, 1N CMOS RAM test fails, replace the CPL
Hoard

Section b - Place Dlagnostics in Tesi 02

I SENUIN DD

MNever Soumnds

. Broken wire 1o 1013

, Oipen dover on dniver

SOUND TROUBLESHOOTING CHART

ALL SOUNDS

MNever Sound

. Check Tuse 10F]
on Sound Board.

2 Check connectons
BOJT, 102 amed 1013

3 Cheek Volume control
position

4 Repltace Sound Baard

Check Solenoint Chart 1o
verilv nunmber correct
and in use.

conneclor

board-reploce driver or
driver board.

Chpen bufTer on sound
board — replace buffer
inverter or sound board

24

SECTION 7
INTERCONNECTION CHARTS

The foliowing imerconnection charts are wsed 1o identily
the color and pin number of all the wires for all the
components and Lypical wiring sketches lor each lvpe of
circuit. The following conventions are used throughoul —
1, 111 is connector 11 on board |,
316 is connector J6 on board 3.
2. 1 designations cefer to the male part of plug.
P designations refer (o thie Temale part of plug
3. The Prefix numbers are as foliows:
CPL Board
Driver Board
Power Supply Board
Master Display Board
Stave Dhsplay Board
Back Box Miscellaneous
Ciakvingt
Playlield
Insert Box
. Sound Board

Refer to Figures 8, 9, 10, and 11 for the limps matrix,

swiltch matrix, solenmd mainx, and connector
wdentification; respectively

205 B Sk e b b =

f
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TYPICAL WIRING

ORN-BRN O’// BLK (GRD)
i et ek

SWITCH

SPECIAL
SOLENOIDS

BLU-BRN GLLLD RED (B+)
.I

PLAYFIELD
SOLENOIDS

GRY-BRN _  yyy_ RED (B+)
&

CABINET
SOLENOIDS

BRM-BLK W,; RED (B+)
._1.

L]

Fogaire L CONTACT Solemeids

482

SPECIAL SOLENOIDS
SOLENOIDS PLAYFIELD CABINET
SWITCH=[ ORN-BRN | COIL=| GRY-BRN | BRN-BLK
COIL—= _B_LLI-BFIH 1 9
17 BaLL & B
GENTER RELEASE Ir?mimr;:T
JET BUMBER A 20-000-00
G2 E0-00
ORN-RED  GRY-RED | BAN-RED
BLU-RED 2 10
18 G
S e
JET BUMPER G- 98- 1000-00 D
G-23-T50-DC
ORN-BLK GRY-ORN | BRN-ORN
BLU-ORN 3 11
19 LEFT
RIGHT ﬂnDnr'ELE?L-\i[' I Gl.l:'.ll-l-l'h?rl!lﬂ"
ORN-YEL GRY-YEL | BRN-YEL
| BLU-YEL 4 12
20 I'.'I-i-:'JI:'IL'.I:I.!i‘{iI.- T | 10.0D0 POINT
WOT USED RESET SOLND
SG2-BTE-D
ORN-GRN GRY-GRN | BEN-GRN
BLU-GRN =] 13
21 LEFT LOLUND
NOT USED a-af-tooo-oc: | ALTERNATOR
ORN-BLU GRY-BLU | BRN-BLU
BLU-BLK B 14
22 LEFT CREDMT
MOVING THROWER EMOCKER
TARGET RELAY G- 25-1000-01C AR-E-TH0-DC
S-S 500 -0
ORN-VIO | ORN-VIO GRY-VIO | BRN-VIOD
BLK-YEL | BLU-VIO T 15
OUTER IHNER RIGHT RIGHT FIGT
RIGHT FLIPFER FLIFPEH FTHROWER B
BEL 20300 SFL- 20300/ Gepi-1000-DC | 86-33.780-D0
30-A00 0 J0-A00-DC
ORN-GRY | ORN-GRY GRY-BLK | BRN-GRY
BLK-GRY | BLU-GRY a8 16
DUTER IMMEH LEFT POST GO
LEFT FLIPPEA FLIFPER P LOGKCLUT
SFL-20-300/ SFL-20-300 SM29-1000-DC | M-35-4000-DC
20-800-0D0 30-800-0DC

7
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CPU BOARD

Pin  Wire Calor

Function

111 - INTERBOARD COMNNECTOR
1P2 - LONGIC POWER BUS INPUT

Bluck

Black

Hlack

Caray

Caray

Caray

Koy

N/C
Ciray-While

iy Dl =l TR L dla Taa b e

Logse Grroumnd

Logic Ground

Logic Crround

Logic B + (+5 VDC)

Locig B + (45 VD)

Logic B4+ {45 ¥DC)

Key

Mol Used

Logic B+ (+12 V)
(Unregulated)

13 - DISPLAY BLANKING

MAC
NAC

fu Lak ol =—

Key
Blue-White

Mot Lised

Mot Used

By

[spluy Blanking

TP = DIAGNOSTIC SWITCH INPUTS

Koy
White
Cireen
Bl

L Lok Pk =

Blue-Yellow
Blue-Crrange
Hlue-Fed
Hlue-Hrown
Blue-Ciray
Key
Flue-Violel
Blue-Black
Blue-(ireen

Wl D -l T L e ek Bl e s

Violel-Gririky
Violei-Black
Vieler-Blue
Violel-Cireen
Violei-Yellow
Violet-Orange
ey
Vialet-Red
Violel-Brown

R R e S

1P7 - MASTER DISPLAY STROBE OUTPUTS

I Brown-Gray
Erown-Yiolat
Brown-Blue
Brown-Careen
Brown-Yellow
Brown-Chrange
Brown-Red
E.ey
Brown-Black

Ll - S

Koy

Diggnostic Common
Dhagnostic Advance
agnostc Auto/Man,

P5 - MASTER IMSPLAY BCD OUTPUTS

Display BCD 131
Display BCD 1
Drisplay BCTY Bl
Display BCD Al
Drisplay BCD 132

)
Display BCD 2
Display BCD B2
Display BCIY A2

Fo - MASTER DISPLAY STROBE OUTPUTS

Display Strobe #16
[isplay Strobe #15
Display Strobe #14
[risplay Strobe #13
Drisplay Strobe #12
Digplay Strobe #11

Ly
[Msplay Strobe #10
[isplay Strobe & 9

[Msplay Strobe & 8
[isplay Strobe o
Drisplay Strobs
[Hzplay Sirobe &
IHsplay Strobe &
Ihspluy Strobe o
Insplay Strobe o
Kew

Dhisplay Strobe & |

Pk Tk e SR g

Fin
P -

==
T

oS B SR L e s —

=
da

G el 3 L e G Bl B WD DH0 el T A i el b = ad

L e e e
= =
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DRIVER BOARD

Wire Color

Function

INTERBOARD CONNECTOR

M

MAC

NAC

By
Cireen-RBlack
Cireen-Yellow
Green-Change
Circen-Hed
Grreen-Brown

White-Ciray
Key
White-Violet
White-Blue
White-Cireen
White-Yellow
White-Orange
White-Hed
White-Brown

< SWITCH STROBE DRIVE

Mot Used
Mest Ulsgdd
Mot Dlsed
Key

Switch Strobe &

swilch Strohe #
Switch Strobe #
Swilch Sirobe &
Swiltch Strobe w

P3-5WITCH ROW INPUTS

Swatch Beturn
Key

awilch Ketum
Switch Return
Switch Return
Switch et
Swiich Return
Swilch Return
Swatch Retiirn

LAMP POWER BUS

Biue
Blue
Koy

Blug
e
M
Blue
Blue
Bl

Larmp B4+
Lamp B+
Kay

Lamp B+
Lamp B+
Mex Used
Lamp B+
Lamp B+
Lamp B+

LAMP COLUMN DRIVE

Yetlow-Yiolet
Yoellow-Crray
Yellow-Cireen
kaew
Yelow-Bloe
Yellow-Olrange
Yoo llow-Black

Y ellow- Brown
Yellow-Red

LAMP GROUNDS

Back
Key
Black
Black
MNAC
HBlack
Black
Black
Hiuck

Lamp Column
Lamp Column
Lamp Column
Key

Lamp Column
Lamp Column
Lamp Column
Lamp Column
Lamp Column

Lamp Ciround
Key

Lamp Ciround
Lamp Crround
Mot Used
Lamp Growingd
Lamp Ciroungd
Lamp CGrround
Lamp Growngd

HEHEEHE
= et L L e S

& =

L

g
4
3
2
1

BT =l

LT

Pk = = lma

4
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o

DRIVER BOARD (con't)

Wire Color

Function

IP7 - LAMP ROW DRIVE

b =R I (i I T SR R

Red-Hrown
Red-Black
Red-Crrange
Red-Yellow
Red-Cireen
Red-Hlue
Key
Red-Giray
Red-Vinle

Lamp Row & |
Lamp Row & 2
Lamip Kow & 3
Lamp Row & 4
Lamp Row & 5
Lamp Row & 6
Koy

Lump Row & 8
Lamp Row & 7

IPR - LOGIC POWER BUS INPUT

W O =l 1T LA e T Bl s

Black
Rlack
Black
Black
Key

Crray
iy
Crray
Ciray

Losgic Cirowund

Logic Ciround

Lisgic Crround

Logic Ground

Key

Logic B+ (+5 V()
Logic B+ (+35 VDC)
Logic B+ (+5 VD)
Logic B+ (+5 V()

IP9 - CABINET SOLENOIDS DRIVE

WO DD = TN LA e L R me

Hrown-Chrange
Brown-Yellow

Brown-Lireen
Brown-HBlue
Brown-Violet
Hrown-Ciray
Brown-Ked
Koy
Brown-Black

1006 Point Sound (11)
10,000 Point Sound (12)

sound Allernator
Past Down (15)
Credit Knocker (14)
Comn Lockout {(16)
100 Point Sound (L)
Key

10 Point Sound (91

IP10 - SOLENOID GROUNDS

NEBE ] T A e Tl Bed e

P -

e R e

-
_—

NOTE: Mumber in parentheses ) in 2P9, 2P, and
2P12 Tunction column 15 the solenmd number

in

Black
Hiack
Black
Black
Key

N

Hlack
Black
Black

Serlenotd Grownd
Selenoid Grownd
Slenoid Cirownd
Solenowd Cirownd
Koy

Mol Ulsed
Solenobd Cirownd
Solenoid Ciround
Solenowd Grownd

PLAYFIELD SOLENOIDS DRIVE

Ciray-Black
Crray - Violet
Ciray-Blue
Crray-Brown
Crray-Red
Koy
Crray-(lrange
Crray-Yellow
Ciray-Lireen

Post Lip (8)
Right Thrower
Left Thrower ()
Ball Belease (1)
Top Eect (2)
Key

Left Drop Targel Reset (3)
Right Drop Target Reset (4)

Leflt Eject {5)

readout dunng test (2,

Pim

DRIVER BOARD (con’t)

Wire Color

Funiction

1P12 - SPECIAL SOLENOIDS DRIVE

SR T N

L

P13 -

R N N T e

Pogh = (T o GG el (T S e T P

Y

Drange-Y¥iolel

Orange-Gray
Blue-Drange
Blue-Red
Eoev

MAC
Blue-Brown

NS
Blue-Black

Right Flippers Enable

Lelt Flippers Enable _
Right Jei Bumper Spec, 3 (19)
Left Jet Bumper Spec. 2 {18)
Kew

Mot Used

Center Jei Bumper Spec. |
(17

Blod Dlsed

Moving Targel Relay Spec. 6
122

SPECIAL SWITCH INPUTS

Key
Drange-Black
Cirange-Red
NSO

Crange-Brown

NAC
NSC
MO
Orange-Blue

Key

Special Switch o 3
Special Swatch & 2
Mol Lsed

Special Swiich w1
Mot Used

Mot Used

Mol Llsed

Special Switch # 6

POWER SUPPLY
iP1 - POWER BUS INPUTS

Viole
Orange
R
White
hAC
NiC
MfC
M
White
Ciray
Cirny
Griy-White

Lamps (+ 18 Y]
Solenoids (+ 28 VIIC)
Bot Llsed

an VAC

Mot Dlged

Mol Ulsed

Mot Ulsed

Mot Llgedd

o VaAC

|87 VAL

[8.7 VAC

8.7 VAC CT.

Pl - POWER BUS INPUTS

L - N

2 g

M
M
Black
M
MAC
Bluck

Mot Used

Mol Llsed
Solenoid Recr.
Mol Llsed

Mot Llsed
Lamp Rect.

AP - MSPLAY LAMPS & SOLENOID POWER BUS

L= SN [ R S P R

NAC
NAC
Beack
A
N
Red
Red
BT
key

Mol Lised

Mol Used

Crround

Mol Used

Mot Ulsed

Solenoid B4 (428 VD)
Solenoid B4+ (428 VIC)
peol Ulsed

Key

b



>

o e e g —

l

WD e i L e el g

i
1l
i2

Aps -

wln e e b —

aps -

POWER SUPPLY (Con't.)
® rin Wire Cotar

Function
Ard - LAMP & SOLENOID POWER BUS
Hizck Ciround
Hlack Crround
Block Ciround
Black {iround
Blue Lamp B+ (+16 VD)
Biue Lamip B4 (4 16 VIXC)
Hiue Lamp B+ (+ 16 VDC)
Blue Lamp B4 (416 VDC)
(AR Ciround
Filack Ciround
Filack Ciround
[HETY Giround
DISPLAY POWER BLS
Elack Cirand
MACT Mot Dsed
Orange & Whi-Blk — 100 VDO
Birown + 100 VDo
Eey Koy
Ciray Logic B+ (45 VIDC)
LOGIC POWER BLS
MNAC Mot Lligel
NAC Piot Llsed
MAC Mot Used
5 4 el Ui
ooy Kooy

.__.._._.._._.
o e har b — N B g

By obe ft Bl m (D WD ORD el T TR ok R Bl e

e R Rt e i

Cirayv-White

Ciray
Ciray
Caray
Ciray
Hlack
Hlack
Bk
Black
Hlack

Logic B+ (+12 V
Un-reguiated)

Logic B+ {45 VIX)
Logic B+ {(+5 VD)
Logic B+ {4+ 5-VC)
Logic B+ {(+35 V)
Caround

Crround

Crrosumil

Ciroungl

Crroundd

MASTER DISPLAY
4P1 - MASTER DISPLAY PLAYER #1

Brown-Black
Brown-Red
Brown-Crange
Brown-Yaellow
Brown-Green
MAC
Firown-Blue
Brown

Red

Blue

Wioled

Orange

Lircen

Ytlow
Whine-Black

Linits
1074
15

1, 000"y
LR TR
Key

B0, (M0 5

i}
I
{
E hegmenly
¢
o
d

Cathode Keap Alive

452

MASTER DISPLAY

Function

4P1 - MASTER DISPLAY PLAYER #2

Pin  Wire Calor
1 White-Black
A Bed-Black
E) Fed-Brown
4 Red-Orange
5 Red-Yellow
(i Y el o
T Cireen
] Chrange
9 NAC

10 Violet

11 Blue

12 Red

13 Broswn

14 Red-Tireen

15 Red-Blue

Cathode Eeep Alve
Linits

1005

1) 's

PO '

i

@ ( Segmenls

a

Key
S
r %E:gm:nh
b

i
VR LR
[ ERE LT

4P3 - MASTER IMSPLAY PLAYER »3

w2 R L e L B —

1]
i1
12
I3
14
15

White-Elack
Chrange-Yellow
Crange-Gireen
NIC
Crange-Blue
Orange-Violer
Orange-Brown
Brown

Red

Blue

Vialet

Cirange
Cireen

Yellow

Cuthode Keep Alive
[0S

[N s

Eey

10,0005

10, 0015

Units

2

b

r

g ; Segments

=" ]

i

44 - MASTER DISPLAY #4

D O el O Lo o o Bl

Yellow

Lireen

Orange

Violet

Blue

Red

Brown
Yellow-Brown
Yellow-Hed
Yellow-Chrange
N/C
Yellow-Green
Yellow-Blue
Yellow-Vinlet
White-Black

(=9
o

Segments

= e 1 L B )

0.
Limits

105

100

Key

[ OHY"s

100N s

100, D00

Cathode Keep Alive

31
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Fin

MASTER DISPLAY

Wire Color

. Function

4P5 - MASTER DISPLAY STROBE INFUTS

1

.—.-.-.-.-..-.-.-.-..-.-..-_
U ] il Rl ol e 0 i 0 ] . Ly i it B

NAC
Brown-Ciray
Brown-Yioiet
Vioder-Ciray
Violet-Black
Brown-HBlack
Brown-Red
Brrown-Cirangse
Firown-Yollow
Brown-Cireen
Brown-Hlue
Yiolel-Red
Yiodet-Orange
YViedel-Blue
Yinlet-Brown
Vinlet-Lireen
Vinlet- ¥ellow
MNSC

Mol Lised
Slrobes X
Strobea 7
Strobes |6
Sirobe# | s
Sirobed |
Strobes 2
Slenhed 3
Srobes 4
Strobes §
Strobed b
Strohes 10
Strobesl )
Strobe# 14
Strobes 9
Strobe#l 3
Strobe#l
Mat Used

dP6 - MASTER DISPLAY BCD INPUTS

sl O ] T L s Sl el e

Blue-Ked
Blue-Orange
Blue-White
Bhue-1ellow
Blue-HErown
Blue-Black
Blue-Vieslel
Hiue-Ciray
Blue-Crreen

Rl
%|l ki
anking
1)
Al
B2
2
¥
L

4P7 - MASTER DISPLAY POWER INPUTS

o L ke T e s

IR e SR R SR R e N R R R R SR R S

ol il bk mane! T - sl Tl

32

White-Hlack
Brown

L) ¢

MY

Black
Crange

Eeep Alive — HE WL

+ LM W

Logic B+ (+5 VIXC)
Mol Llsed

Ciround

= [0} W

PLAYER DISPLAYS
SP1 - PLAYER #1 SLAYE DISPLAY

Blue

Wialet
Browr-Blue
Lrreen

Yellow
Brovwn-Cireen
Brown-Yellow
NIC

Browan-YWhite
White-Black
Brown-Chrange
Beown-Red
N/C

Cdsimge
Broswn-Rlack
Red

Brown

NAC

r

%m,im‘ﬁ

5

d

10, (o) 5

1 O

Mol Llsed

Ancde Keep Alive
Cathode Keep Alive
1M¥'5

105

Key

C

Llmees

b

i
Mor Lised

Pin

e e o e
O ] T A e il Bl e T T D e T LA s Gt Bl e

PLAYER DISPLAYS (con't)

Wire Color Function
5P - PLAYER =2 SLAVE IHSPLAY

Blue [

Vialet E

Red-Blue 100, 0N 5

Circen i

Yellow d

Red-Cireen 10,000

Red-Yellow 1,.0061"s

NAC Mot Used

Brown-White Ancde Keep Alive

White-Black Cathode Keep Alive

Red-Crange 100s

Red-Brown 10%s

N/C Key

Crranmge [+

Red-Rack Limusz

Roed b

Rrown a

M Mol Llsed
EP3 - PLAYER 53 SLAVE DISPLAY

Blue r

Yiole T

Chrange- Violel LLER LTS

Careen i

Yellow i

Orange-Blue 10,0005

Orange-Green 1.000°s

Wi Mot Lsed

A e Ly i L e

1]

Brown-White
White-Black
Orange-Yellow

Anode Keep Alive
Cathode Keep Alive
|06

Cirange-Red I0's

WA Key

Cirange ¢

Orange- Brown Linits

Fed h

Froen a

M Mol Used
5P4 - PLAYER #4 SLAVE DISPLAY

Blue I

Wicdel % :

Yellow-Violet (K], (KN 5

Lareen &

Yellow i

Yellow-Blue 100 DKM 5

Yellow-Oircen | (Y 's

i Ml Llsed

Brown - White Anode Keep Alive

White-Black Cathode Keep Alive

Yellow-{range Iﬂ-p'-,r.

Yellow-Red 10

N Key

Cirange C

Yellow-Rrown Lirits

Red b

Brown i

WA Mot Lised

0 ~eull £ 1Y e R B 250 S 0 ol 5 L b L o —

[ el B T




BACK BOX MISCELLANEOUS

. Fin  Calor Funetion
GPLA6IT - SWITCHED AC INPUT
| White-Hed AC
2 NAC
3 White-Red AC

P2l - FLIPPER POYWER
| White- Red Flipper B+

P36 - SOUND BOARD POWER

I Ciray 18.7 VAC
24 N/C Not Used
5 Cieny-White 1.7 VAC O T,
-8 MO Mol Ulsed
i Ciray 1.7 VAC

a4/ 604 - MOVING TARGET MOTOR POWER

| Brown-White AC

) Bluck-White A

X NIC Mot Lised
CABINET

482

CABINET (con't)

Fin  Caolar Funciion

TPI/TIL - CABINET SWITCHES & DISPLAY LAM™
{White-15 Pin)

I Yellow 6.3 VAL Display Lamps
. Yellow-Whilie 6.3 VAC Disploy Lamps
K| Red Coil B+

4 Brown-Ciray Cal wlé Coin Lockout
5 WL Mot Llsed

& Cireen-Brown switch Calumm = |

T NC Not Ulsed

B White-Yellow Swilch Row & 4

] White-Cireen Swilch Row & 3
10 White-Blue Swilch Row & 6
11 White-Yiolet Swilch Row & 7
i2 WAC Mot Llsed
13 White Ehagnostic Common
14 Crreen Advince
15 Bl Ageten dd i

PLAYFIELD

AP1A80 - PLAYFIELD SWITCHES (White-15 Pinl

Careen-Hed

Switch Column & 2

I
P Crrcen-Orange Bwilch Column & 3
TP - CARINET SOLENOIDS AND SWITCHES 1 Carcen-Yellow Switch Column & 4
(White 36 Pin) 4 Carcen-Blick Switch Colurmn & 5
.c' 1 Yellow .3 WAL Dhsplay Lamps ] ?"'"r{-; "'"f“l Lised
) Yellow-White 6.3 VAC Display Lamps i ML Not Lised
[ R Coil B+ T M Mot Lised
4 White Diggnostic Common " White-Brown Switch Row # |
5  Green Diagnoste Advance Y White-Red Switch Row # 1
& Blue Diagnostic Auto/Man 10 White-Orange Swilch Row # 1
T Ormanae-Violet Right Flippers Enable L """'“'W'TIEH“"'" switch Row # 4
'.i-l Blue-Viotet Lelt Inside Flipper Switch |2 Witite-Lireen Switch Row # 5
9 Omnge-Gray Lel Flippers Enable 13 White-Blue awitch Row o 6
10 Blue-Gray Right Inside Flipper Switch 14 White-Violet E:'-"-'IIL'h Bow & 7
11 Brown-Black L0 Point Sound (9) 15 White-Gray switch Row # &
12 Brown-Hed |3 Poamt Sownd (100
i3 Brown-Chrange FERMD Pt Soundd 11
I4 Brown-"Yellow PO 006 Poiane Sound (120
15 Brown-Cireen Sound Alternator (13)
16 Brown-Hlue Credit Knocker (14)
17 NAC Mot Used
18 Brown-Giray Coan Lockout (1G]
15 Cireen-Brown Switch Column # |
20 MIC Mot Uised
2 Whillie- Brown Swatch Row & |
22 White-Bed Switch Row w 2
23 White-Orange Swilch Row & 3
29 White-Yellow Swilch Row & 4
25 White-Gireen Bwilch Row & 5
26 White-Blue Switch Row = 6
7 White-¥iolet Swilch Row & 7
24 WA Mo Used
f’ 9 MC Mol Lised
30 Blick -Blue Lefi Outside Flipper Switch
£l Black-Yellow Right Outside Flipper Switch
3236 NAC M Llsad
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Pin

PLAYFIELD (con't)

Wire Color

Funetion

BPFZARI - PLAYFIELDAAMPS
(White-24 Pind *

| ¥ el low 0.3 VAL Dusplay i Yollow 6.3 VAl Display Lamps
2 Yellow-While 6.3 VAL Dhsplay i Yollow-Whate 6.3 VALD Display Lamps
3 ¥l low- Brown Lamip Column & |1 3 M Mot Used

4 Yellow-Red Lamp Columm & 2 4 Yellow 6.3 WAC Display Lamps
3 Yellow-Chlrange Lamp Column & 3 5 Y el fow- Whine B3 VAC Display Lamps
f Yellow-Black Lamp Column & 4 i) Yellow-Nialal Lamp Column & 7

7 Yellow-Cirgen Lamp Column & 3 T Yellow-Ciray Lamp Comn o 8

g Yellow-Blue Lamp Column & & R Foed- B Lamp Bow & |

b Yellow-Viole Lamp Column & 7 u Red-Rlack Lamp Row & 2

11 NAC Mot Used 1] Red-Oranpe Lamp Row & 1

11 Red-Brown Lamp Row & | B Fed="Y e llow Lamp Row & 4

1 Ked-Black Lamp Bow & 2 I2 Fed-Crrean Lamp Row & 3

13 Red-Orange Lamp Bow # 3 I3 Red-Blue Lamp Row & &

14 Red-Yellow Lamp Row # 4 I4 Hed-Vialel Lamp Row & 7

15 Bed-Cireen Lamp Row # 5 I5 Feed-Caray Lamp Row & 8

& Hed-Blue Lamp Row # &

i7 Roid-Violel Lamp Fow & 7 GP2/902 - PLAYER | KEEP ALIVE

I3 Red-Gray Lamp Row # 8 | Brown-White Anode Keep Alive

% NAC Mol Lised ; i

o M ok Laed 9P3/903 - PLAYER 2 KEEP ALIVE

Zl NAC Mol Llsed Y

17 NI Mot Used I Brown-White Anode Keep Alive

o NE i 9P4/904 - PLAYER 3 KEEP ALIVE

BPA/EIY - PLAYFIELD SOLENOIINS, SPECIAL
SWITCH (Black-24 Pin)

INSERT BOX

Pin  Calor Fungtion

IPLANIE - INSERT DHMOR LAMP CONNECTOR

(Black-15 Pin)d

I Brown-White Anode Keep Adive

BPS/05 - PLAYER 4 KEEP ALIVE
| Brown-White Anodle Keep Alive

| Fed Coil B+

2 Black Special Switch Commaon SOUND BOARD

i Blug-%ialet RKight Inside Flipper Cail

4 Hqu-Eirer Ll.."rl Imsnde 1"-|I|}FI-EI Lol mPLfandl - POWER INPLTS

§ Oirange-Brown Special Switch # | L R

& Orange-Red Special Switch # 2 :IJ 4 E;{'" Li:lxxtﬁ

| { Bl : K] i - ! & | s

! rE:'L;ngt Black :E"?HI Switch # 3 : Ciray-White 8.7 VAC €T

9 Black-Blue Left Outside Flipper Coil b i Nat Used
Y] Orange-Blue Special Swatch #h Motor ! h,""". ["“.L'F
i BWue-Brown Special Coal wl, f’ P/t Mol “f‘r“d_

Center Jet Bumper ) Ciray 18.7 VAC
5 o B 4 W ~
b2: Bluesiied fﬁ'fi[{!;',mir P2/1002 - SPEAKER OUTPUT
13 Blue-Oiranpe Special Coil, #3, | MAC Mot Used
Right Jei Bumper v K Spoakier +

14 Brown-Vialet Coil 415, Post Diown i Bluck Speaker Com

K] Rlack-Yellow Raght Outside Flipper Coal A NAC Nat Used

16 Hiae-Black Specual Coil &6, Motor Relay

1 Ciray-Brown Codl #1, Ball Release TOPA 0L - SOUND SELECT INPLUTS

] Carav-Red Coil #2, Top Ejeci | Ky Koy

4 Ceray-{ange Emi g% Left Dhrop Tarpets 3 Brown-Red 100 Poirt Sound (10}

et i = Thlac 0 Point 50 q]
2 Crray-Yellow lEl‘nil #4, Right Dirop Targeis 4 E::mgm;ﬁf:“ :H.E{};;I;’;?i‘ntllI;{fuin:] (120
g5l : ey

21 Ciray-Crareen Coal w5, Left Eject :r ﬂr;?”-ﬂr'"w" L::]:“EI“ REMRETLL)
12 CGiray-Blue Coil o6, Lelt Thrower p N Mot IE-:‘*LI
23 ':!T“:""""'“:'“” {1”!1 o7, Right Thrower 4 Brown-Cireen Sound Altermator (13)
24 Ciray-Black Coil o8, Post Up 0 NIC Mot Lsed

A4



SECTION &
MECHANICAL ADJUSTMENTS

EWITCHES

There are different types of switches used throughout the
gare. The switch blades are made of a highly conductive
spring type metal in various lengths, thickoess, and Torm
Each switch s designied Lo satisfy specific operation condi-
tions such as bounce, current carrying capacily, speed of
operation, etc. Thercfore, it is imporiant 1o replice a
hlade with another of the sume kind, When adjusting
blades, mever kink or bend sharply, as this causes fatigue
which leads 1o fractures. Adjust blades with a sweeping.
bowing motion, with a swilch adjusting tool or duck bill
plicrs,

When switch adiustments are called for, before forming
Blades on any maching, check that the screws holding the
switch stacks are down very tight. This is recommended
because plastic spacers- i the swilch stacks will occa-
sionilly shrnk by drying cul causing a poor sdjusiment.

With the exceplion of a few instances, all blade type
switches should have ot least 132 inch between the con-
tact points and should follow theu for at least 1412 inch
bevand the point at which the contacts close. This foliow
thru action provides a wiping mobion between the con-
facts kecping them clean and insunng good contact be-
tween the poimis,

To adjust blade tvpe switches properly, firs1 adpost the
actuating binde {usually, the longer onel with relation (o
fhe part that il contacis, Then se1 the gap and Tollow thru
L by adjusting the other blade

SWITCH CONTACTS

With the exception of flipper button and end of stroke
switches, all bisde switch contacis are gold-plated and
must WOT be burnished or filed. To clean the contacis,
close them on a clean piece of poper e.g. business cand)
and wipe gently until the comacts are clean,

For the Nipper builon switches, remove tarmsh by filing
with & contzct file and then burnishing. Do the same for
the Nipper end-of-siroke switch contagls.,

DO WOT file or burmish any olher contacts,

Severely pitted contacts should be replaced as an assem-
bly. Switch contacts should only be adiusied when they
cause a mallunclion or do nel score properly.

ROLL-OVER LANE SWITCHES

PlayTield lane switches are operated by a roll-over wire
form which i= actuated by the bill. Before the switch is
adjusted, the wire should be centered in the playiield slot
The long Blade closest to the playfield should be adjusted
(o hotd the wire form up. Check this condition with the
playficld down. Then, with the playfield up, adjust the
shorl blade Tor 1716 inch clearance. Depress the wire
form 1o its maximum depression with the ball and check
for 1732 inch fallow thru. To prevent swilch vibration a
back-up blade is used. It should be paratlel and just barcly
in contact with the short blade.

FLIPPER
Flippers are controlled by the Mipper pushbattaons at gach
side of the cabinet. The fipper coil consists of two wind-

482

ings: A pull-in winding and o lighter gauge hold-in swand-
ing. The hold-in winding iz normally by passed by a closed
switch,

The pull-in winding produces a strong siroke. However, if
this winding were 1o reman encrgized by the player it
wolld overheat. To reduce*this high current, the hold
winding is putl in series with the pull-in wanding by open-
ing the end-ol-stroke switch,

This switch should be adjusied so that the Jong blade is
moved by the Mipper pawl assembly for abowt the st 178
imch of movemenl. With the plunger completely
depressed manually, both switches should be adjusted For
a 3732 inch gap. The short blade should have a 1/32 inch
fodlow thiru,

MEVER LUBRICATE THE PLUNGER. The only
lubrication reguired i the link assembly with the special
coin machine lubricant.

Weak or sluggish Mipper action can be due 1o dirty or
improperly adjusted confact poinls, worn oul coll sleeve,
lzose or broken bushing, incorrect coil or shorted diodes,
wiorn oul [ber links, weak or broken return spring, loose
coil between the retaining brackel and codl stop, or lpose
screws. Check all of the above o correct,

PLUMB BOR TILT

The plumb bab 1l can be made sensitive by rasing the
plumb hab on the shalt. 1t can also be made less sensilive
by lowering the bob on the shafl.

SUPER SLAM TILT
The super slam till on the coin door is adjustabie. The
normual adjustment is conticts open 1732 inch

PLAYFIELD TILT
The playficld 1l is adjustable by Torming the switch con-
tacls, Closing the gap will make the il more sensitive

ROLL TILT
The rall il in the cabinel box can be rased imore sens-
ovel ar lowered Oess sensitived mn the front pivot skot

SECTION 9
SPARE PARTS

The parts used on the solid state CONTACT are standand
Williams parts. Refer to Figure 12 Tor identification of
varmous plaviveld partz and adjusiments.

PLAYFIELD CARE

The playlield on this machine hes animproved Ninish with
egxcellent wearing properties. 1M NOT clean the board
with water, water soap solulions, or harsh abiosives,
Avor] wsng steel wool, kitchen cleansers, or nhrasive
Band soap, Water will weaken the adhering of the paint o
the board and abrasives shorten the board hile.

A way base cleaner with negligible abrosive qualines used
lightly. bul Frequently, will extend board life 1o its full
capabilties

BACKGLASS REMOYAL
Linlock the key lock (Fgure 1, - Mo. 4} then lift the glass
up and out

35
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Figerne 12 CONTACT Spare Pavs Ldearfivation
anid FPost diffessmens Denails

CONTACT PARTS

PART NUMBER DESCRIPTION

. 2A-3998 TOP ARCH RO

2. A-BD79 LEFT BALL GATE

1. AR RIGHT BALL GATE

4, B-Ta72-5R BALL EIECT ASSY

5 B-7573 BALL THROWER ASSY

6. B-T060 FLIPPER ASSY.

7. 13A-6519-4 FLIPPER RUBBER

8, H-TE94 IET BUMPER ASSY,

9. A-R054 STATIONARY TARGET ASSY
1 A-Si46 STATIONARY TARGET ASSY
il. B-7852 SWINGING TARGET ASSY.
12 [)-8088 BOTTOM ARCH ASSY.

13 1B-3573-1 SHOHITER GALGE PLATE
14. 23A-6301 RUBBER RING 141 D.

15 23A-06302 RUBBER RIMG |71

I, TiA-6303 RUBBER RIMC 1/4 1 [0

17. 23A-6305 RUBBER RING 270 D

I8 23A-0206 RLUBBER RIMNG 2-3/81 [

19 23A-H307 RUBBER RING 2-7/8 1 1)
200 23AGHEI0 RUBBER RING 4-1721 D
2. A-5R44-8 HOLLOVER WIRE ASSY.

2. A=5844-9 ROLLOVER WIRE AS5Y.
23 A-3Ea4.39 HOLLOVER WIRE ASSY.
2, ASARA-40 ROLLOVER WIRE ASSY,
25, D793 1-45 DROF TARGET ASSY,

26, M-TIRS ROLLOVER BUTTON ASSY.
2T, 300 -4R2 PLAYFIELD PLASTIC SET
25 B-R090 DISAPPEARING POST ASSY

POST ADJUSTMENTS

Ty make game morg “ conservative” or “liberal ™ move
past 3167 as shown in skeleh; Spoiting holes are pro-
widled and can be seen on removal of posis.

SUGGESTED SCORE CARDS

CREDIT GAMES

3 Ball 16C-4821-15-55
or 16C-4821-29-585
5 Ball 16C-4821-43-55

EXTRA BALLS
3 Ball 16C-482)-59.-55
5 Ball 16C-4821-63-55




MANUAL AMENDMENT

MANUAL AFFECTED:  CONTACT, DISCO FEVER, ARISTOCRAT

PURPOSE:  |ncarporate circult changes made on CPU Board for improved power
turn-on and turn-off protection of CMOS RAM memory contents.

CHANGE: Twa resistors and capacitor deleted, new resistor added. Reter
y to ‘H:[E sketchas balow and make chnngas ta CP) Board diagrams as

fol lows:

1. ©On the CPU Board Assembly Drawing:
8. Add resistor R96 from tha left side of B30 to tha Cathoda of ZR1.

k.  Indicate that C27, R3D, and R40 are deletad.

2. On-the CPU Board Scheratic Diagram:
a. Add resistoer R9G6, 10K from collector 02 to Cathode of ZR1.

b: Indvcate that CZ27, RE), and RéD are deleted.
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