STAR BATTLE

GENEHAL INSWCUOITCES

KT

COFFEE = MAT

Faswisi e Lt TR O TS
CRTH, NEd JERSEY



111,

“1v,

TABLE CF CONTENTS

PAGE
INSTALLATION le
CGAME OPERATICH 3
SELF TEST 6
CIRCULT DESCRIPTICH AKD ADJUSTHENTS 8
TROUBLE SHOOTING ATD 14



pS ]

LG,

1z,

page 1

INSTALLATIOH

After unpacking, cut the wire tle and remove the keys hanging from the
ball shootexr.

open the coin box door, cub the wire tie and remove the cash box.

Remove the parts bag from the cash box; return the cash box to the machine,
The parts bag in the cagh box contain three gteel balls, four leveler
legs, and spare parts.

nstall the leveler legs in the threaded nuts on the bottem of the machine.
Level the mechine from left to right first: then set the resr legs
approxinately + ineh higher then the front. (Test by placing the ball on
the glass top. The ball should roll toward the player end, straight

doun).

Put the spare parts back into the cabinet for storsge.

Ysing the key, open the top cover, make sure the support bracket locks
(on left side of cover - see fig. 1),

Tnatsall two capitive balls {sce Flg. #2}.

Raise the playfield. Be sure the support b
right slde - see fig. #51.

three op (5] five balls per gane.
ine is turned on, )

Set the "Balls per game’ switch te D
i Thig siep should never b

or {3} three ball game - left for {5} five ball geme.
#h for locakion of switeh}

oty

should be checked after
ay avolid time coy

Ty 5 o5 % B 3] 4 b ‘l
by sbusive handling 1y

e et N
are visual inspectlo

¥ byoubles ¢



Visual Inspections before plugeglng in line cord;

a. Tneck that all cable comnnectors are com

printed clircult sasemblies,
b, Check that cableg are clear of all movi
¢. (heck for any wires that may have becom
d. Check swiltches for looge gsolder or oth

may héve come loose In shipment gnd cou
of contacts.,
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pletely seated on

ng parts,
e digeonnected.

ey forelgn materal that
1d cause shorting

€. Check wires on colls for proper soldering. Cold solder conre
may not show up In factory inspectlon, but vibration in shipme

may break contact.

. Chsek that fuses are firmiy sealbed and

mtking good contacet.

1, Put the steel "olay ball® {bsll #3) on play fleld,

15, Close and lock the top cover, {Sce {lgure #1}
6. Close and lock the coiln door,

17. Plug the mechine into an oublet.

CAUTICH . Damage Lo the Hiectronics will
28vDC solenoid power 1s shorbed
This will }
faken., Das

(*“s £



CCAUTION: After the ball ig in pl

II GAME OPERATION

Turn on the Main power switch located on the left side, near the
lower rear of the cabinet,

Upon power O, the general illumination lamps light immediately.
Arfter approximately three seconds the electronics package initializes
and the following oceurs;

1. The center hole kicker, kicks,
2. The sound system issues a nolse.
3. These controled lamps are 11t,

&, Left side 1000 when 1it 1light

b. Lights center hole when 11t 1light

¢, Hight scors 1lght (Fizsnﬁng at a 2 second rate)
Y. All L. E. D. displays read zero

[

In addition, all playfield switches and sclenocid power device: are inactlive,
At this time s3 well ss curing game over and zero eredits, the only

Input the ele Ct“@?icg will aceept Is the coln switch. For esch

coln ingerted, the game will issue one credil on the credit indicator,

issue & tone, and inerement the coin counber by one,

Affer credit 1s establiished & game may be begun by depressing the resel
switeh (located on the front left corner of the came ). The Pirst

depreszlon e€ the reset switch feeds the ball to the ball shoclor,

dights the "lst player up® light, lights the Vlst c player in pame" }i ght, and
subtracts one from the oredit ﬁiw?idg‘

he pame Is now ready for play. If, however, a two playver pame is

7%

£

desired, the second player can be posted by another depression of
the reset switeh {providing credits are pr ezent ),

2y, depressico of the reseb switeh

&
will be interpreted as the start of & npew geme,



All playfieid switches function as Indlcated on the playfield artvork,
Fach switeh adds the indicated score value to the present players
score. Thae unmarked values are 500 points for the sling kickers

snd 100 polints for the stend-up switches.

In addition to the secore values some switches control vardious
"ponus " features,

The word "Change®™ refers to the alternatlon of the followlng lamps,

Three 1000 when 11t lzmps
One lights cenber hole when 11t lawmp
One lights extra ball lane when 11t lamp

L free ball 1s earned by first steiking the left "Captlve Ball" when
its llght is 1it. This will light the two "Extra pall' lanes,
Then actuaie either of the extra ball lane roll over swltches.

50,000 points sre esrnsd by first striking the right "Capiive Pall”
when its 1ight is 11%. This will 1ight the cenlter hole light. Then
place the ball in the center hole,

ol

There are two ways Lo azhleve exira "Free® credits,
1. During the play of a game & c¢redit is awerded Tor exceeding each
of the following score values:

1. 100,060
2. 300,000
Z, 500,000

=y in genersted by the
in the M‘"‘ LC;E S{“O?‘?
14 matcehes this mumber,

#. Ab the end of each game & ranpdol ma
gleptronles,  This number is displsy

window, I either playsys hundreds dig
g ecredit is suapded.

tivates the playlield for the duratlon of the
X 111

bail wéﬁﬁiijﬁ i% the cenber hols shich ¥

£ singic gwitch 1g pr , g Roard to selecht bhobween
& 5 bal 2 o A 1 game, With power off, move the swiftch left
for 5 bn st opight ' ; ALY
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The "High Score" feature is reset at Power Off. As long as the game ig
left on the previous High Score 1s remembered and alternated with

the plaver onel's score display during game over. When the High Score
lemp is 1it the High Score iz displayed, otherwlse the lst players
score Trom the previous game 1s dlsplayed,
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SELF TEST

Incorporated within the Electronics softwere Is & test p?@gfam. This
test ls entered as follows:

1. "Murn the power switch off

2. Comect & "elip lead" from the CO¥ terminal %o the "BOY
terminal (see Pig. 5) on the playfield decoder board,

3. fTurn the power switch on,

The numeric displays and controled lamps are exersized as Indicated
in the table 1. To terminate the self test:

1. fTurn the power switch off
2. ERemove the c¢llp lead
%2, fmurn the power switch on.

The following items are not tested by the sell test program. They are
however, easily checked ag Toliows:

1. The coin counter and cradli display should incrament
once for each depression of elihew coin gwitch., The credit
Indicator will stop 2% 9. In addition & tone is generated
by the electronics oy each eredit.

2. Fhe High Sccore Ilawp should be flashing
at a8ll times except durlng the play of

t & 2 second rate
(3

3. fhe game over lamp should be 1it at

ot

B, A11 switches can be manuely activated $o verify proper operation,
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. complets
Tellowing 18 & briefl description of the electronlc clreuiis

<o

set of schematlics and wiring diagrams are provided
5 a
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CIRCUIT DESCRIPTION AED ADJUSTHENTS

in this manual, The
nd adtustments,

1. The A.C. line voltage 1s converted Lo varicus AC and IO
voltages needed by the systen. FPour cireuit breakers
are provided to protect against coverlioad conditions,

The circull breakers are looshed on the lower leflt hand
wall inside the machine, Thelr funciions are:

(Forwardmost brealker) 1.5 AWP - 10v
2. 7.0 AMP - +5v
3. 7.0 AP - 6.3v
I, 5.0 AP - 29v

See schemstic dlsgram 21580 for 110YAC or 2 for 220VAC

;,m(
5,5
R
f]

£. The slx electronie sounds ave produced by thﬁ sound generation
clrcult board, Due to component drift, the two "s
nay cccaslonally need adjustment. Two potentlometers are
provided for this purpose (see Filg. 6). The othsp four sounds
produced by g glngle volbage controled oscilasor which does
not regulre adjustment. The thixd conbrol on the sound
beapd {see Flg. £} is 2 volune control.

See schemable dlagram 21595

3, The maln logle bosyd sentsing all of the conirol cifgﬁits
for the geme, The THS 1100 microcomputer is the contreling
logic element., In generdl terps the systen operstes
as follows :

Efter p itzation the microcompubar iz
"IDLE", 4 {with the excepblon of bail
return 53 5 wolts fo the diode matyix

The sismal iz then
TogIciz)
multlinil

coring chimes”

s



CONTACT LIST

CONTACT

Bl n2

R’ A
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500 + Change T, b 4 b4
500 ¢ I b4 b4
1000 + Light cuthole 1 1. e e
Outhole switch pd g X X
100 I ® L H
100/1000 richt side ® L L e
10071000 Left side i L L :
1000 + Light Ex B1 x® x * L
Self Test L % % L
1000 + ¥w pl when 1it e 1 ® 1.
Tile Is i ® 1
Ball Relturn ® b ® X
Credit L bis 1 L
Start e L I I

100 + Change

L~ Licghted

x -~ Not Tighted




pivot Pin”

Latch Button

ON-OFF Switch =0

]
v
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Raise Cover

s PLVOE Py
~Liatch Button

Cover Supﬁoft
Rod

push support rod here until both sections

f[ ﬁyﬁry’#,fw of rod are strai§ht.aﬁd latch button locks
Y support in place -

o) bt LoCk

OFF ON
et Y

Fig. #1 - Top Cover Support

To open cover:

a. Tnsert key in lock and turn key 90 clockwise.

L. Stand on left side of machine. Railse cover at player end
and push at pivet point until cover support rods are straight
and latch button locks support rods.

To close cover:s

a. Support weight of cover with right hand and push lateh bution
on rod with fingers on left hand to release latch.

b. Pull support rod toward player end of machine at pivobt pin
and lowey cover.

. Press down on cover above lock and turn key 90 counter-

%

clockwise to engags lock.
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'Ramsva acorn nuts )
holding plastic panel.
(10) nuts remove panel.’

Inaetall (2) steel balils in tracks. J
Reinstall plastic pancl and nuts

e S

T ey A7} - P W I P T
Fig. 5 « Tastalling Caobive Balls
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pull support rod here until both

5
Playfield Arch [

Playfield

Playfield Support Rod

sections of rod are straight and?’
1atch button locks are in place

ILatch ButtgnmmM%w%;:y;

{01 )

Fig., #3 - Plav Field Suppert

1. To raise play field, stand in playerx position and:

a. Open cover per instructions.

1. Raise play ficld at player end and pull at pivot point
until support rod sections areé straight and latch button
Locks support rod.

2. To lower play field, stand in player position and:

a. Support play field with left hand and push latceh button
with thumb on right hend to unlatch support rod, and

push pivot pin away from you.

v, Tower play field into cabinet and press down until play
field bottoms.



Connectors

. fxfﬂﬂafnegs
D ﬁ“
Main Logic Board (3} or (5) Ball Came
Large Board " Selection Switch

- éffﬂwﬁfflf Left - {5) Ball
D 1 Right—- (3) Ball

I 1

Fig. #4 - Switch Location for Selecting (3) Ball or (5) Ball Ganme

i
T SR
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Flgure #% - Deocoder Bosrd
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Volume ,;Eiiiég

-

:Z%;“

)

Www,mwlnp&t Connector

m

b

[
T

J/n;(im o

l
t

~

High Tone

Figure #6 - Sound Bosrd Adjustment Loceztion
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v TROUBLE SHOOTING AID

The following is intended as an aid to trouble shooting =a star battle
pingame, Consulting schematic wiring dlagranms 21589 through 21597
as well as seetlon III (Self Test) of this manval will also be of

aaglistance.




A INDPTALTZATY

e

L

SYMPTOM: NGO ILLUMINATION UPON POWER ON

CAUSE
1. HMachine not plugged in.

2. (mtlet 1s dead
3. HMachine circult breaker tripped

. Looze connection

5. Broken wire/bsd pover swltch

TLLUMINATIOR ﬁGﬂKp
HICS DOES HOT

CAUSE

1. 28v elircult ey trinped

2. Foreign is Jodged In relays

., PBrolen wire

2. Check fuse or circult breaker
ornn line golng to the mschine
outliet,

3. Reset 811 four cireult brenkers
located on power sunply chassis,
Tarn machine on.,

I, ¢Chneck 2ll internsl comnscbors
for proper sesting.

Checl Tor proper A.0. Voli:

2% switeh and transformer.
{See power supply schematile
dlagram 21500}

k%4

ACTION

1. EResebt circult brealker

2. Inspect
frame
suppily chasslis,

Z. Cheelr P oconnmector on logle
By for proper sesting

heck PI cuonnectbor and
sted terminations at
sr BUBDlY .
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B SOLENOIDS

SYMPTOM: NO SOLENOIDS CFEHATE

CAUSE ACTION

1. 28V eircult breaker tripped 1. Reset breaker,
If breazker will not reset,
inspect the machine for shorts
or burned out solenocids.

2. Leose comnectoy 2. Inspect pover supply FP1 for
proper zeating

2. PEroken connectlon 3, Inspect pover supply znd
playfield wiring.
Pink = 28vne

Gray = Ground
viciet = Corttroled Oround

SYMPTON : CENPER HOLE KICKED DOERS'T KICcK, BUT 13 KOT BURRED 00T

CAUSE ACTION

1. Blouwn Fuse i, Check znd 1ﬁp1éce the
g the burned oud
sectio fss falluprs cduse

2. Looze or broken connsobtlon g. Inepect
¥ain Ic
out S
cormeoh]
driver

3. Pad griver atrip 3. EReplace

L. Bad Fein Logzle Bosyd it, PReplaod
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SYMPPON: CENTER HOLE KICKER KICES,
NO OFHER SOLERCGID O?"HATLS { CONTROLLED GROUND PROBLEM)

CAUSE ACTIOH
1. Loose or broken connection 1. Imspect wiring at the controllied

ground board and all solenoids.

2. QControlled ground board 2. The following checks should
is not encrglizing be mede before replacing the
econtrolled ground board.
a, +5VDC @ the +5V lug
b, +5VDC @ the credit lug when
the coln switeh ls depresssd
¢, +5YDC & the start lug when the
the reset switeh ls depressed
d. Both geme over and tilt lights
ghould be off and spprox.
T VDO messured at the tilt
and game over lugs.
e, Oround at the GED lug
. If the board ls cperating the
cont. GED, lug will messure
aprox. 1.8VDC if not it will
he +30VDC.

SYMPTOM: ANY SOLENOILD DEVICE PULLS IN BUT WILL NOT RELEASE

TURH POWER OFF IMMEDIATELY

CAUSE ACTIOE
1. S&olenold woechanically binding 1. If the solenold remains "stuck”

with power off the problem Is
meshanleal . (lose visusl
inspecition should reveal loose
or bent hardware.

2. SHolencid burned out Z, FHeplace soinold coll and sece
hurned out solencld sectbion
for corrective actlon



%§§
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v

SYMPTUM: SOLEHOID BURNED OUT
CENTER HOLE OR BALL FEED

page 20

KOTE: IF EITHER OF THESE SOLEKOIDS ARE BURKED OUT, IMFROPER FUSING WUST
HAVE QCCURRED, THESE SOLENOCIDS SHOULD BE FROTECTED BY A ZAMP FUSE,

CAUSE

1. Loogse eonnactors on malin logle board

2, Fad driver strip

3., Bad main loglc board

SYMPPOM: SOLENOID BUREED COUT
SLIKG KICRERS, FOP BUNPER, FLIFPERI
CAURE

1. Stuck switch

ACTIOK

1. Inspect and seat 811 maln logle
logic board connectors

2. Replgee

3, Replace

ACTION

1, Adjust and/or replace switch and

golencid ecll
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c DIGIT DISPLAYS

SYMPTCM: ANY INDIVISUAL SEGMENT OF AN IHDIVIDUAL BIGYT PATLS "0 ILLUMINATE

CAUSE ACTION

1. Bad L.E.D. 1. Eeplace L.E.D., Board
SYMPTOM: CEKNTER THREE DIGITS DG HOT DISPLAY ZERQES OF POVER UP (CHE OR HOEED

CAUSE ACTTIOH

1. Loose or broken connections 1. Cheeck P2, P5 ard FQ on
Ingic Board for improp seating
oy byoken wipes, Check connector
on center 4izit board {or lmproper
seating or broken wires

&y

2. Ead L.E.D. Board 2. Replace

3. Bad Haln Logic Board 3. Replace

SYMPTOM: PLAYERS SﬁﬂﬁﬁfﬁﬁlTS AND TENS DIGITS DO EOT ILLUMIHATE
ORE PLAYER

CAUSE AGTION

1. Ioose or brolken connectbion 1. Inspect L.E.D. Harneszs for proper
connector seating and loose wires

2. HBad L.E.D. Board 2. Hepluce



A
-
R

BOTH PLAYERS

CAUSE
1. No general 1llumlination powe
2. Toose or broken comnection

%3, Foth L.E.D. Boards are bad

page 22

ACTION

1. Check for 6.3 VAC at the
playlfleld faston connectors

2. Inspect LED.Harness for proneyp
cormector seatlng and Joose wirse

3. Heplsace

SYMPTOM: PLAYERS SCORE, HUNDREDS THROUGH HUNDRED THOUSARDS DIGITS DO KO

OPERATE PROPERLY
CAUSE

1. Loose or hroken connectlons

2. If only one player, bod L.E.D. boeard

. If both pilaver

g, bad Loglc Hoard or
bad L.E.D, Boards

T
1. Inspect the entire L.E
harness (Irom main lmw

to the L.E.B. baard
geating and brok

Replace

Replace

LEE]

vi“;

&

LS



page 25

b CORTROLLED LAMPS

SYMPTOM: GAHE OVER, PLAYERS 1 end 2, PLAYERS UP 1 and 2, HIGH SCORE, SAME PLAYER
EXTRA BALL LANPS ARE ILLUMINATED, AHD SOURD

§§§§§ ACTIOH

I, Loose or disconnected PS5 cormector on 1. Kgke sure FP5 1s seated properly
main Logle Roard in Loplc Board,

2. P5 Inserted backuwards in Main Logilc 2. Cheek to gse that the white
Board bizck/brown wire is to the

front of the nachlne,

3, PBroken wire 3. Checlt connectlons on P5
cormector at Logle Board, and
Jl connector &t sredit, mad
and ball display

L, voreign material lodged in relsys I, JInspect and elean all contzcis on
both releys mountad on pol
supply  Chassis

SYMPTOM: TILT, PLAYERS 1 &nd Z, PLAYER UF 1 end 2, SANE FLAVER AND EXTHA BALL

Lﬂﬁ?ﬁ ARu anLﬁTﬁﬁ”Lﬁ

CAURE BOTION

1, Wo - 10Vhe 1. FReplace ¥alin Logle RBoard

If any indivisual controllied

gell test instructlions and tat

SYMPTOM: IF A¥Y OF OHTRO DOLAKPE DO HOT

CAUSE ACTION

1. Shoris 1. for ehafisd
MM%
- N .

Z ““‘\»{rg‘ j 33 ii? 3 2‘ Ef: 13 o
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SYHPTOM: IF ANY OF THE CONTROLLED LAMPS DO MOT ILLUMIBATE AT THE FROPER TINME,

CAUSE ACTION
1. Bad Bulbs 1, (Check and Replace
2. Bad wiring/Loose conneetlons 2, Check harnesg for cub wires,

St

=3
. =
&

Q=T ST T S D) e

et bt N
R

13.
kL

bad soldering |, and
dafective lamp sockets.,

Bad ¥ain Logle Board 3, HReplace

> Tollowing list of lamp names are conirelled lamps;

Same Playver

Quthole Lamp

Ixbra Ball jane (Left and Right)
100/1000 {Left and Right)

160G and Llight outhole lanp

Spinner
1000 and light extra ball lanss
it

Loy "
(ame ovep

. Pilayer 1 in game
. Player 2 1in gene
. Playver 1 up

Player Z up
High Secore



E SWITCHES
SYKPTOM: KO RESPONCE FROM A PARTICULAR SWITCH

CAUSE

1. Switch not making contact

2. Yoose or broken comnmection

HOTE: If this is & Logic input switch,

observe the L.E.D.'s on the Main

proper code,  {3ee table two)

SYRPTOM:  LOGLC SYITCH CODE IS THCORRECT

CAUSE
 awitch

1., 8Shorted or open

2, EBad Decoder Hoard

3. Bzd Maln Logic Board

LOGIC SWITCH QODE IS CORRECT BYP THE

io Bonrd

Pape G

AQTTION

1. Inspect and adjust awitch for prope
actuation.

2. Inspect asscclated switch wiring

cloge the switeh and
Logic RBeard for the

ACTION

1. Inspect 21l ethar switaol
proper adjusiment {211 sw
excent the ball retu&n
center hole switeh are
open )

2. HReplsce

JED .



