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STARBATTLE ELECTRONIC PINBALL GAME
ELECTRONICS SAFETY PRECAUTIONS

There are many advantages to low voltage pinball, including
substantially reduced maintenance, low power congumption,

‘and added operator safety. However, due to the semiconductor
“eircuits used in this design the following precautions thould
be observed: '

1. A C line cord (3 prohg) must be in a grounded outlet anytime
the ‘game is to be worked on. "Do Not" uge cheater plug or
static discharge damage may result to electronics.

2. Do not work on carpeting because of high static discharge
pogsibility. If you must work on carpeting, be.sure to ground
yourself out before working on game (touch the front door to
discharge any body static). Be sure pluqg is in 3 prong grounded
outlet. .

3. Keep all pens, pencils, and any matal related objects auay
from circuit board. If these warnings are not heeded, damage
. may occur to circultry and thus void any further warranty.

ELECTRONIC CIRCUITS ARD ADJUSTMENTS

The following is an explaination of the electronic controls
- which run the geme. They will be broken down into the
following ascemblies:

Logic. P C Board _

Sound Generation P C Board

Playfiecld Wiring

Power Supply

POWRR GUPPLY

The Starbattle power supply delivers three veoltages to the
game logic +5V~-uC, 10V-AC, and 208V-DC molenoid power. The
gupply algo delivers 6.30 AC to &ll laaps not driven by thao
logic circuilts. TFour circuit brealcrs are provided to protoect
againgt over load conditions. See Figure ¢1

v
Breakeyw #1 ip vsed for LOV-AC wWinding
Breaker {2 ic uced forxr 6.3V to Playficld Lighto.
Breaker {3 e uned for 6.3V to Logle Board Powor Supply
Breakey £4 do ueed for 206V Solonoida Power



A "GE" MOV device is used across the AC line to prevént
line spikes and static discharge from entering the powver

supply.

Two bridge rectifiers are used to convert 6.3V-AC and 28V-AC
into DC voltageg for use by the logic circuits. The bridge
for the 10V-AC winding is located on the logic P C Board.

A complete schematic of the Power Supply is included in this
book. See drawing #15-0670. ‘

SOUND GENERATION P C BOARD

A complete schematic £#15-0657 is included in the back

of the book. The sound generation board produces 6 sounds.
Two of these sounds, the scoring chimes, may need adjusting
from time to time for best tone quzlity. Two pots arec
located on the P C Board for this purpose. See figure 2.
These two pots should be adjusted for the best tone quality.
The third pot is the volume control which should be adjusted
to fit the size of the room in which the games is located.
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LOGIC PC BOARD

The locic borrd contrins r11l the control circuits for
the ~rme. The TMS 1°00 Microcomputer is the mrin locic
element of the system. One sitch is provided to change
vfrom 3 b~ll to 5 Hell operztion., To chrnee ™1l count first
turn pover "off", chance s'itch to new position, and turn
-power brck "on". Four LED's are locazted on the bottom of
the circuit borrd, 211 switches on the plsvfield except
- *B2ll Return" =nd " Out Hole" erec mrtrixed into » 4 Bit
" Binary code by the playfield decoder borrd, These four LED'~
represent the four input lines., Yhen snv contsct is clorcd
the proper code should »pperr on the LFD's, If en LFD remains
on » cont>ct list is provided vhich ill show *hich cont=ct
is stuck closed, See fisurc # 3 :
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“CONTACT LIST

corTreT ' BY B? R4 1825]
100 - L X X X
500 N X L Y. X
1000 Fxtrs Pr1l L L X b4
outhole &-itch ~——~— T T T/ ) o
500 - chrnce (Trreaet) L X L X
100 + chanoe X L L pie
LO 1000 + rxtrr -1l

... Fn~hle vhen 1it L L L X
Score 100-1000 *hen Lit oo -
Richt X X ¥ L
Ccoxre 100-1000 --hen 11t

Yeft . 1, 4 X L
HIicH Score 1000 - cuthole -
_____Tn=hle vhen 1it X L x L
milt ' L L X L
311 Ret,

Strrt T, X T T
Creditt — 7777 T DY 15 T T
el teest L L L L

L ~ Lichted
X = Jot Lichted
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PLAYPIELD WIRING

211 pl=vfield score contacts hrve a common +5V-DC line.
The slinrshot kickers, Thumper Bumper, »nd flipper
contrct h>ve = 4+ 7?87 common line. “reat crre must be
t>ken *hen adjustin- contacts, =o that the adjusting
tool does not chort between contacts of 5V =nd 28V,

. Drmage to the lovic -"ill result. When adjusting 28V
cont>ctes or +hen workinc clorse to them the power should
e turned "off", "Do Not" remove 3 prond plug from
outlet »r thin ¥ill remove rtatic protection. rlwsys
around ‘roursel®f to front door before working on plavfield.
A1l plsvfiel” c--itches »re normrlly oven excent Out Mole,
#nd 3~11 Return, These two switches must be closed »nd
open only *hen =11l is nresent., These tvwo s-itches run
heck to the lo~ic bo=2rd on seper=tc lines snd will not
shov on ILED's, If unit li~hts bHDut "'ill not see credit
on strrt cwitch cven thou~h nroper ILFED's rpre lichted
check thene tvo ovitches for —ood contact., To test
nlrvfield #nd ncore lichts this unit is provided -+ith
& gelf test function. To enter snelf test turn c¢-me"On"
hold both  credit sitch #nd stsrt buttom in at the s»2ne
time, Unit +ill flssh #11 lamps except {("»me Over), rll
dieplars -°111 increment slol:r so e=ch dicit crn he
checked (except credit dicplay Jhich can be tested with
credit co-itch., Sound cenerxsiix 11l »iso test -mp end
snerkers, To cton self tect relerse Huttons., IF self
test is desire? for » long veriod of time 2 clip lead
«arn e connected Beteen the common pin #nd 2 15 lug on
vl=rfield cdecoder Norxrd, Sce ficure % 4, Turn unit
‘on ~fler clin is in plece.
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ST A S Wl W B NS M LU <R

The Tt mechanism s locited inside the playfield cabinet, The weighted
cone can be moved up and down on the suspension wire. The tugher
the cune, the more sensilive the tit. The fower the cone, the less sen-
silive the it Sce illustrations 1 and 2 at nght.

To adjust tilt, loosen thumb screw on cone. Slide cone up or down on
suspension wire to desired level. Tighten thumb screw. If cone is not
hanging in center of bracket ring, loosen 2 bracket screws and slide
bracket side to side untit cone 1s centered. Tighten bracket screws, See
ilustrations 3 and 4 below.

- ™

SVIETGH ARJUSTMENTS

;The scoring and action of this game is controlled by switches which
open and close as the ball hits and rolis over various points on the play-
figld. These switches will need minor adjustments from tirne to time.
Swilch adjustment is not complicated when you understand their oper-

ation and read the instructions in this manual carefully.

A viitch is simply two contact points on blades of spring stecl. When
The contact points touch electricity passes thru activating the sounds
and scoring. When there is a space between the conlacts, no clectricity
passes. See illustrations 5 and 6 at right.
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ADJUSTLIENT

Three Button Switches are located in the playficld cabinet. Buttons on
the cabinet sides control the lippers. Bution on the front panel controls
the Game Start.

All 3 Button Switches are adjusted in the same way:
(a) Inside blade shoutd rest against the plastic button.

(b) There should be a gap of about Ya-inch (thickness of two nick-
els) between the two contact points.
LY
(c) Alter making necessary adjustments, check by depressing
button—contact points should touch. Release button—contact
points should be separated.

(d) See illustration 8.

STAND-UDP SUJITCH
ADJSUSTIIENT. -

These switches can be seen from the top side of the playfield, behind
rubber rings. Switches beside slingshot kicker activate slingshots. Other
switches advance score.

Stand-up switches are adjusted on the underside of the playfield as
follows:

(a) Outside blade should be just touching the rubber ring.

{b) There should be a gap of about 1/32-inch ‘thickness of a
dime) between the two contact points.

{c} If contact points cannot be seen clearly, remove the plastic
cover by unscrewing the cap nuts.

{d) Sece illusrations 9 and 10.

BULLS EVYE TARGET VJ‘"B CH
CRABSUSTVENT.

Bylls Eye Target switches are adjusted on the underside of the play-
field as foliows:

(a) Blade on which the Bulls Eye is attached needs no adjustment.

(b) There should be a gap of about 1/32-inch (thickness of a dime)
between the two contact points.

(c) Sec illustrations 11 and 12.
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B v oad hUGLR-OWVREd VTG
ADSUOVIICENT

Two Batton Floll-over Switches are located in the center of the play-
field near the top and at mid-field.

Button Roll-over Switches are adjusléd on the underside of the play-
ficld as follows:

{a) long blade should be just touching the plastic tip.

(b) Gap between contact points should be about 1/32-inch (thick-
ness of a dJmc).

(c) After making necessary adjustments, check by lightly pressing
the plastic button from the top side of the playfield. When de-
pressed, contact points should touch. When released, contact
points should be separaled.

(d) See illustrations 13 and 14.

LANE ROLL- uV‘"f’R SWITGH
ARJUSTIAENT

Lane Roll-over Switches are adjusted on the underside of the playfield
as follows:

{a) Depress wire from lop side of palyfield so top of wire arch is
flush with playfield surface. Contact points should be louchmg
It they do not touch, adjust short switch blade.

{b) Release wire. There shou!d be a gap between the contact
points. The amount of space between the contact points is
not important.

(c) Do not adjust the long switch blade.

(d) See iltustrations 15 and 186.

CONTACT POINTS CLOSED
WHEN WIRE DEPRESSED

SEILINED TARGET SVIIT (U"é
ADSUGTIIENT,

Spinner Target Swilch is adjusted on the underside of the playlield
as loliows

(2) Turn Spinner Target from top side of playfield so face of target
is horizontal to playhicld surface. In this position the contact
points should be touching. {f they do not touch, adjust short
swilch blade.

(b) Release Spinner Target. There should now be a gap between
the contact points.

(c) Do not adjust the long swilch blade.

(d) Sece tlustrations 17 and 18.

CONYACT POINTS CLOSED




THUNMPER-BUMIPER SWITCH
ADJUSTIIENT.

Thumper Burnper switches are adjusted on the underside of the play-

field. There are two switches, one mounted on top of the other. They
are adjusted as follows:

(a)

First look at the switch closest to the underside of the playficld
surface. There should be a gap between the contact points of
about 1/32-inch (thickness of a dime).

{b) Adijust only the short blade. Do not adjust the long blade.

(c)

(d)

(e)
U

(@)

4y .
After making necessary adjustment, check by depressing the
ted plastic water from the top side of the playfield. Hold with
one finger so that the edge of the walfer touches the playfieid
surface at one point. The entire wafer should not be depressed.
In this position the contact points should be touching. Release
wafer—contact points should now be separated.

Now look at the switch furthest away from the playfield surface
There should be a gap between the contact points of about
1/32-inch {thickness of a dime).

Adjust only the short blade. Do not adjust the long blade.
After making necessary adjustment, check by pulling the two
steel rods toward the coil. Contact points should be touching.
Release rods—contact points should now be separated.

See illustrations 19 thru 22,

NOTE: OMNELY ARJSUST THESE
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SLIMGSIIOT [UICKER SCLRE
SVNTCE ADJSUSTLIENT.

Shngshot Kicker score switches are adjusted on the underside of the
playhield as follows:

(a) Turn power off.

(b) There should be a gap of about 1/32-inch (thickness of a dime)
between the contact points.

(c) Adjust short blade only. Do not adjust long blade.

(d) After making nccessary adiustment, check by pulling back on
vertical steel shatl. Contact points should be touctung. Release
—contact points should now be separated.

(e) See illustrations 23 thru 25,

COIL ACTIVATING

swiowes =1 [OPER COIL SWITCH
ADIUVSTIIENT. |

Flipper Coil switches are adjusted on the underside of ptayfield as fol-
lows:

(@) Turn power off.
(b) In rest position contact points should be touching.

(c) Depress steel plunger rod into coil. Contact points should sep-
arate near end of stroke.

(d) Adjust long blade.:

(e) See illustrations 26 and 27.

BALL RETURN AND QUTHOLE

‘ol AL Rl Ol o ’ fowa Lo e
SWIITCH ADJSUSTIIENT.
The Ball Return switch is located at the bottom of the playfie!d. The
Outhole Switch is located at mid-field. Both switches are adjusted on
the underside of the playfield as follows: :

(a) Short blade should touch the under surface of playfield.

CONTACT POINTS CLOSED (b} There should be a gap of about 1/32-inch {thickness of a dirne)
IN REST POSITION between the contact points when ball is on switch.

(c) After making necessary adjustment, check by holding stec!
ball in the balt return depression on the top side of the play-
ficld. Contact points should open. Remove bail-—contact
points should now be con’nected.

(d) See illustrations 28 and 29.

CONTACT POINTS OPEN
WHLEN PLUNGER DLPRESSED
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RUBBER RING REPLACEMENT

" Rubber Rings de not need to ba replaced often. Even with heavy play
you will probabty not have to replace nngs more than once a year. Dirty
rubber fings can be wiped clean with a soft, lint-free cloth dampened
slightly with any mild, non-abrasive detergent.

To replace rubber rings unscrew the cap nuts that hold plastic covers
in ptace. Lifi off plastic cover. Slip rubber ring off support posts. See
illustrations 30 thru 31. Place new rubber ring on support posts, mak-
Ing sure ring is scated in the holding grooves on each post. Replace
plastic cover. Fasten with cap nuts.

EL

RS

RUBBER TP REPLAGENMERT
This tip will require replacement more frequently than the rubber rings.
See illustration 32. RS
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Large Rubber Rings encircle each flipper located near the bottom of
the playtield. See illustration 33.

. Flipper Rubber need not be replaced often. The ball hits only one side
of the flipper bar. When rubber shows wear, we recommend rotating
the nubber ring so that unused back side faces front. When full ring
needs replacement, simply pull rubber ring upward {rom flipper bar.
New rubber ring is then placed on bar from the top. See illustrations
33 and 34.
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