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1.0 SCOPE

The purpose of this specification is to define the m:chanical,

.electrical, and functional description of the Qillimnz Gumeg

Controller System us supplied Ly Roclivell. This controller

system-is desirned around the MOS/LSI devices and is a cpecial

microprocessor system which will perform controi sequences for

a commercial pinball.muchine agame, ‘

The controller cystem shall consist of the following items:

1. Control Board ‘
2. Score-Driver Board
3. Price Board
2.0' APPLICABLE DOCUMIMITS |
1. Williams 197h-5 Parts Catalog . |
~ ‘2. Williams Document "Hew Credit System" :
3. Williams handwritten description of the "Aztec" came "front .
. page title 66 swnple instruction sheet (11 pages), revised
December 8, 1975, o . -

L. Roclwell PIS L/2 specification 11660 M0

5. Roclaell GPED specification 10788 NLO |

6. " Rockwell GPI/0 specirication 1005 N22 ;

3.0 GUITCRAT, REOQUIRILLTS . ‘

3.1 Acsembly and inspection of the controller cystem shall Le to v
best comnareial practice and Roelowell may [substitule equivalent
parts or procedure uan it decms necessnry to desivn and dewelop
the controller systom. ;

|
3.2 Handlinz of the contrmller tsyntem during shippine and instdlatlion
) shall be the responsibilily of Loth Roekwell amd W11l lars an

) applicible.  Roclawvell chall provide :nrrlélcnt fntormition Lo

- Williwns Lo hrndle MOS/LST devices and oLhor comp nentes ol Lhe
. |

- | '
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controller syctem which require special handling,

3.3 Ventilation to th2 controller cystem (to be determined) is
“to be convzction cooline and Williams shall provide a vent.

or opcning as necccsary to circulate ocutside air.

3.4 ‘Shieldinq of the controller systen (Detail<dcsign or ncccssity‘
to be determined lauter) shall be the responsibility of' Williams

to provide u fqraday shield or other shicl@ing tectnigue to -

minimize the effects of electromagnetic and eiectrostat}c

pickup. Rockwell shall provide whatever component data or

other advice to help decien shielding. (3 Wire Line Cord)

3.5 (Power Supply Schematlc) . :

4.0 MECHANICAL RECUIREFHTS ' o

k.1 The controller system shall consist of 3 Printed circuit :rodules
< . which have l.een designated control board, score-driver board,
price board. . o

Both modules will be mounted‘vertically bghind the display
panel of the pinball machine. The approximate size and out%ine
is shown in PFigure 1. ' N .
v }
N.2 Electrical interconnections between the 2lmodules to be printed
circuit edge councctor Lype or other cqui&ulent means of

qﬁick dicconnoct.,

4.3 Electrical connections to lamps, "olcnoid4, and dicplays =shall
be fced throu-h hole mount cuituble ror water typo connncLox or

individual colder terminations ac doLcrmlded by V)lliunu.
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The RO 6r PROM Gumz Prozrum devica shall be a DIL type
socket on the Prlce Board. !

‘ ) o A Also,
Roclawrell shall provide the eldee type of connector (or.
equivalent) mountinr for thie Prlce Board

and this to be on ConTrol boara. . The matrix
selection to be {lexible throush jwnper patchinx to .

determine game paramenters, ROM supplled by Rockwel |

Mounting for the Control Board ana Score-Urlver boarag

shall be determined wher final printed circuit board dimensions
have been established and location Shallibe decermined by
mutual agreement between Roclarell and Williams.

|
Approx. dim.= 8x|0, Score-Driver 8x8, Price 4x4

5.0 BELECTRICAL RECUIRRMENTS : N

Sol

.

The controller cystem shall be implemented from the standard

Rockwell TPS-L LOS/LSI microprocessor device fanily which wvill

.‘be specifically coded to meet the Willims requirement.

A custom interface will be added to provide a compatible inter-
face with the exicting Williwmns peripheral hardware.
The block diacrwas shouwn in Firuves 2 ang 3 the input—oﬁtput

B

signals relatine to each module.

The Control Board wlll contain pll th2 Rockwell I'PS-1
devices and most of the low pov2r circuixn.' Alco, the Goune
Proeram and Price Loard functions will imate to

this nodule. Decodini, timin:, and lori¢ confrol or drivine

cignals will be output r'rom this module to the Score-Driver Board.
‘ [
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5.2.1 Sixteen pins are providod on the rodule intertace
to inpul contuact closurc information irom the pintall
michine.  Functionully, these lires are shrustug ol
. to scan up to Al cets of zwitch conluchs in an & x 8
maitrix conriuracion. These contict closur2 interiice
lines decicnated as "a', "h", v, ovgn ‘
electrically connected -to tﬁo Rockwell GID device,
pirt nwsber 10703, The detailed électrical and
timing cp=citications are civen in the document
10788 1h0.  Assicncents of the contact closures to
be monitored are yet to be determined.
5.2.2 The ball outhole switech status will'bc monitored and
input to the Control Board i No other contact

closure status is known to be required at this time,

5.3 Score-Driver Board Outputs '
5.3.1 The Score-Driver Board shall have the output
capability to drive th@ following compeonents located. on

the pinball machine,

'
1

- Panaplex numeric displays
l .
- Incandescent, Status or Indicator lamps

- Solunoid lor switchine, kteppcrn nnd sound
contirols .

9.3.1.1 Numaric Disulays |

Two oplions are provided tor drivi¢m the numerice display
informwtlbu: The buecic Loor D player system will beve
an output dvive cupibility ror up to 16 dicplay
digitz,  An expanded 3 or b player system will have

. ‘ additionl outpul cirvenilry ror drlvine up Lo 39 dluﬁlwy
dirrlts. Functiondly, Lhe numerie dinplays are vroupead

as L'ollows:

POt 4NN e v e ey




SPECIFICATION PARAGRAPH 5.3.1.1 PAGE 5A

4 PLAYER GAME

4 Scores of 6 Dlglts
No. of Players | Diglt

Bal |

In Play | Dliglt

Number Match 2 Dlglts
Replays electro-mechanical

2 PLAYER GAME

2 Scores of 6 Diglts
No. of Players | Diglt

Ball

In Play | Diglt i

Number Match 2 Diglts ’ !
Replays electro-mechanical ‘ o

!
SINGLE PLAYER GAME |
i

Score of 6 Diglts

Ball

In Play | Dlglt

Number Match 2 Diglts RRATIEE ..

Replays electro-mechanlical o

Paragraph 5.3.1.1. Numberlic Displays (Neon Drlvers) ;

When multiplexing a 16-dlglt display, the scan rate should be speclfled,
|+ the rate Is too slow, tllicker results, 14 To? tast, the brlghtness
of the display Is reduced.

2 S O
A blanklng pulse should be speclfled to prevenf'fhe smearing of diglts.

Max!Imum and minimum drive currents should be schlfled to Insure that
the |lfe of the display Is not affected. [

Aom A
Max!mum and minimum drlve voltages should be specifled to Insure that

the dlsplay turns on and also that the Interfacp can wlthstand These

voltages. oo
D0 S
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No. of ' Size of
Function Dirits - Di~its
Score Player 1 6 . | o.7"
Score Plaver 2 6 | "
’ Score Player 3 6 "
Score Player U 6
Number Match 2 0.7"
Replay Credit 2 - Jptlonal
Munber of Players 1 ‘ O.jf
Ball in Play 1 0.7
NOTE: The score and the nuwnber match, the least 5ignifjcant
digit is alvays zero. ;
' 5.3.1.2 Incandescent Stuatus Lamps ‘ !

A total of 64 f“”CTICQihp drivers are available at the
interface of the Score-Driver Boarq , (the system °
can be expanded to 64 lamp devices Uithout redesiczn).,
Each lamp driver output circuit shall be an NPH type of
transister switch under control of the microprocescor
procram. Two typgs of output drive circuits will be
provided: A type 1 driver capable o{ driving a sincle
#55 lamp, and a type 2 driver capablé of driving up to
tihree #55 lamps in parullel. I'unctidnally, the

incandescent lamp display drivers ar* vroup2d as follows:

Functiég Driver Typa

Scorcboard - Tilt - : 2
Luap .. ! Guame Over | 2

| Swume Player Shoots i 1%

i Credit Ok , 1

" Playee Up (b ecac.) 1
Pluyrield  {vSurics Strlne (10 o) | -
Lamps: ¢ Feature 1

| Bonus Doubler 1

’—J
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5.2.1.2 (cont'a) Function (cont) Driver Type
#* Jet Bumper 1 2
‘ *  Jet Bunper 2 2
¥ Jet Pumper 3 2
’ * Lel't Ponus 1 1
* Left Ponus 10 1l
* Triple Bonus when |1t 1
* Left Indicator 1
* Richt Indicator 1
Right RBonus 1 1
. : l .

. |

Rizht Bonus 10 e
s

Double Bonus When LIt

* Nove: Optional 1 thru 16. The lamp driver‘¢ircuits may be
assignad as required by the prame designer depending upon
the specific rcquiromentsvof each new game,

’ j

|

|
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Paragraph 5.3.1.2 Incqgg§§gpnf Status Lamps gkgmgngyjyers)

l. Slnce #55 lamps can short out, It should be speclfled how drivers are
to react to a short circult. Wil they be damaged or wlll there be
bullt In protection?

2, How many status lamp clrcults must be on at the same time?

3. A deflnlte voltage and current that the drlve mus+ supply across a
flxed load should be speclfled.

4, A definite number of how many Type | and Type 2 clrcults should be
supplled with complete Interface speclflicatlions.

Paragraph 5.3.1.3 Solenold Type Controls (Coll Orivers)

I. A detflnlite voltage and current that the drlver musf supply across
a flxed load should be speclfled. 7

2,. A duty cycle of the clrcult should be specl fled f

5.3.1.3. SOLENOID TYPE CONTROLS

P |
A total of 20 Solenold drive clrcults are avallable at the
Interface of the Interface Drlver Module. Each drlve
clrecult shall be a TRIAC type of solld state,switch wlth

the capabllity of driving a single 28Y AC solenold. The
solenold Drive output will be pulsed type signal. Specl-

flcally, a TRIAC will be turned on at or near the zero
crossing for 50M sec.

\QA/D 'f

50 msec |+ |
ON Time !

TYPICAL TRIAC TIMING




COIL DRIVERS CONTROLLED BY PROGRAM

“ 1. COIN LOCKOUT « 2o sores (0 Facii/ee

2. TOTAL PLAYMETER

3. BALL RETURN = J.¢/7 freke Goxvie
4.  SMALL CHIMEN

+©'5.  MEDIUM CHIME \_ ,J,/,hﬁ/\fq;é, G oy vﬂit¢
) ,
© 6. LONG CHIME )
©7.  SOUND DRUM |
8. REPLAY UP - AND KNOCKER — & cionf fradl (1 ouie
9.  REPLAY DOWN |
10, BELL
1. BALL ACTUATOR #1
12.  BALL ACTUATOR #2
I3.  BALL ACTUATOR #3
[4.  BALL ACTUATOR #4
I5S.  BALL ACTUATOR #5
16. BALL ACTUATOR #6 K
17.  BALL ACTUATOR #7 |
I8,  FREE BALL GATE o
19.  MONEY METER |
20.  RESET DROP TARGET #I |
21. RESET DROP TARGET #2 |
22,  RESET DROP TARGET #3 |
23.  RESET DROP TARGET #4 |
24,  AUXILIARY TEN STEP UNIT #1
25.  AUXILIARY TEN STEP UNIT #2

26.  AUXILIARY TEN STEP UNIT #3 [

© 27,  AUXILIARY TEN STEP UNIT #4




NO MORE THAN 20 COIL DRIVERS WiLL BE USED IN ANY ONE GAME,

COILS #1 TO #10 ARE USED ON EACH GAME.

TEN OF THE COILS LABLED #11 TO #27 MAY BE USED IN ANY COMBI -
NATION AS REQUIRED BY GAME DESIGN.
OTHER COILS NOT CONTROLLED BY THE GAME CO&TROL WiLL BE TRIAC
DRIVEN AND SYNCHRONIZED BY A ZERO CROSSING SIéNAL TO MINIMIZE
RF1 AND TRANSIENT GENERATION AND TO USE LOW CURRENT SWITCH
CONTACTS.

i

J
THE GAME CONTROLLER SYSTEM MUST PROVIDE AN OU%PUT TO DISABLE
FLIPPERS, JET BUMPERS, AND KICKERS WHEN THE QAME IS IN TILT
OR GAME OVER CONDITIONS. ‘

SUGGEST DISABLE ZERO CROSSING SIGNAL.
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5.3.1.3 (continu=d)

Credit Control -

Ball Control

\

The above TRIAC timine will be uced for mom:ntary colenoids,

On and off times for line frequency *ic as follows:

'requoney Sﬁ} e
@ 50 1. 2.5 cyclos R
Q@ 60 H. 3 cycles Tt

Functionall the zolenoid drive circuits are orouped
bl ..

as follows: '

Munction ‘ "~ Solenoid Typa .
Sounder Coils ~f' #Bell " IrD
| *Chimes-lo-mrd-hi ‘ | |
w Sound Drum s
l Credit Knocler !
: | i
f Coin Lockout {
4 i Total Pluy Meter o . o
"~ *Money Meter | .
‘.*Frce Ball Cate i
! ¥Reset Drop Targets o ;l
*B11 Actuator ce
. . -
l *B1ll Ejector 1-2 & 3,4, 5 & 67TLD .
- CREDIT UNIT UP ?
CREDIT UNIT DOWN |

5.3.1.4

|

*AOTE: Therte coil driver clreuits my bhe nccienend
as ruquiicd by Lhoa v desioner depewlont
upon Lh2 specilic requircement o each noew
orune |

ADJUSTMENT TO SHORTEN ON AND OFF IlMES 70

8 50 HZ - 1.5 Cycles

8 60 HZ 2 Cycles

LR BN B YRR B TR BRI




5.3.1.5 -~ The Score Drlver Board shall provide a broad band
radlo frequency detector to disable the credlt

system when subjected to a flve watt RF sfgnal

one half foot from the pinball game.

The Score-Drlver Board shall provide an electro-
static dlscharge detector to dlsable the credit
system when a spark dlscharge Is applfed to

exposed metal game parts.

The Score-Driver Board shall have an output of
|
one TTL Compatible Load to reference gero voltage
!
crossing triac coll drlvers other Thaﬁ those controlled

by the Game Control. §
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S.h ‘Povrer Requircments

The followinm pouvcer supply levels vill le reduircd to operate
System logic must be free from fallure for line voltage from 95 to 125 VA

1. 4+ 5VDC + oY 103 - TTL drive 600 MA
2. =12 VDC + 5/, 200 MA

|+

3. =100 VDC + 107 ' 200 MA
: - !
’ ~Panaplex Display Drive
. 4100 VDT 1104 200 MA

i

7
.

6 volts * 107, éfbr status lamp:s and rulliwuvc rectified
vith no rilterines,

6. 28 VAC + 10%  Tor solenoid drive. :

7. =5VDC + 5% 200 MA

NOTE: Cﬁrrent capability shall be determiﬁed at a later date.

AC line transients - noise shall be subrc:scd by Williams,

Line regulation shall be defined to Wi;liamﬁ viien firm

. IR e o - - 1 l :
"The first faq?uﬁg gﬁgu#éLTgQLTI%gevé?$ggé must be the coln lock0uf.colj.

5.5 Environment

- The controller system shall opcrate to maximwh terperature of 50°¢

with no chanze in performance.

.e

LYLX IR B N BN
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6.0 FUIICTIONAL. DESCRIDPTION
The Willinmes Game Coniroller has two Lasic tfunctions, the wame
control furctions nd the opcrator adjustablce function: mct Ly
diode jumperin: botween points on the Price card.

6.1 Op<rator Adjustable [Funciions
Operator adjustable tunctions are aecoupliched by the operator

AdjJusting current Willlams adjusTment Jacks, the leads for

which are provided on the Price Board. Between speclflc'ccnfac?s
available on the Price Card, the Jjumber wlll

define the followine operator adjuctable pararicters:

A.  Price units per play: 1, 2, 3, I, 5, 6, 7, 8, 9, or 10.
Each game credit increoment is cpecified bj‘jumpcr: inserted
at appropriate points. TFor example, jumpers inserted at
points AS, A9, and A10 would indicate thad 1 play would cost
5 units, 2 plays would cost 9 wiits, and 3 plays would cost”
10 units. Turthermore, when rcaching the %ighent nunber of
units represented by the junper position, ihc apprbpriate nunmber
nf play credits would be allocated and thc;numbur ol' pricec units.
accumulated would be reset to zero for further coin inputs, v

B. Relative Coin Valucs as follows:

v Ratio of Ond Ratio of 3rd

v Jumpered Points Swallect Coin Value to Coin Value to

L I 133 Coin Smnllect, Cmllent

nomne none none 1 - ! -

none none yes 1 2 ‘ ' -

hqne ycs  nonc 1 2 h

none yes  yes 1 2 9

YC3  nonc nons 1 l -

Jyen none  yen 1 5 -

Y25 yes nonn 1 5 10

[
Exraaple: UL nlclde, ey and quearter values would be
represented by 1, 20 50 and Jampers vould be dnstalled al potnln
N2 ond B3,

LA XN IR NN
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~ Sws.

FL200K, FLWOOK, FL8OOK, FL10K, FL20K, FLhOK, FLEOK, &

Relative coin value multiplier: Multiplies coin value

by 2 conztunt to ectablich the price unitz as follows:

X1 thru ¥10. Jumpars would be installed al rointe C1,

- C2, ¢ch and €8 to form a binary coded decimal number which

indicates the value of the multiplier,

Nunber of balls served per aame as follows: 1 thru 15

© Jumpers would bLe installed at points D1, D2, D or D8 to cive
2 b

binary value,

Replay limlts which ldentify maxImum number of goms credlts,

Electro-mechanlical - Up & Dn Coll Drivers - Zero & Last Posltlon

| .
Score values for which game credits will be issuecd as follows:

1 extra game for scorce defined between 100,000 and yyu,uuu points

(Lower value). Junpers would be 1n°tﬂlled at points FLIOOK

_ B ﬂ ) . to provide 2 ﬁlnary coded deeima) di;it:.

1 extra game for score dcfincd batweaon IOQ,OOO and 990,000 points
(middle value) similar set Junper MQO0K Lo FiIZ00K, FMIOK to

FMBOK, "

1 extra game for score defincd belwean IO 000 and 990,000 polints
(upp-r value) vLm:lax cetl of jjumpers for YHIOOK Lo MIZOOK, IO to
FHA0K - B !

Awards tor player mine score valuen defined in Fr cxtra rrame

avnrd for 'O/"'mj fln L ceoore instnll Jumpvf 2l poinl G1, cxtrea
-

ball no Jumper

PIs iy

b
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ﬁ. In the onec or two?plgygg vercion of the gome coutroller,
the definition of this cach is defined bv the score-driver
board. ! i ‘ i
6.2 Control Board ' , o .
6.2.1 General -
The Control Board performs the following functions in the
Williams Game Controller:
1. Controls onhratlon of the SpLlelC oame as deflncd by the
| operator ngu,table paramelers.
2. Credits games based upon coin inputs or playfield scoring,
3. Monitors tilt devices to disable illicit scoging.
: L. Monitors anti-cheating devices to disable credit system,
5. Performs general tests of playfield and °cor&ng cystems. :
-’ 6. Controls play based upon credit and game status. A )
7. Accepts inputs from status, credit, and playlield switth contacts:
8. Generates signals for driving erternal displays,’cxternal indicator
lamps and cxternal coils. - . ‘ o
6.2.2 Gane Definition »
Tha specific vame definition for-any game using thé Gontrol Board
' 'is a function of four.arcns. Theze four~5rcasbarc:
1. The specific cnpbililics of the hardware in{urrﬂcc vrovided
in the Control Boards Theze includa
| |
|
J ;
1
[
|
~ ' |
- ]
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the number of cuitch contuects vhich muyvbd Fc;:cd, thez
number of luap drivers, displuy drivers, und coil drivers
which are provided. The current, voltuge, ctc. puaru-
meters ulcso define the specific applicution c@pability

of the CoanOI_Board. Once dcbicned, thic

cupability  ic fixed unlesc growth capubility is provided
for on the module or add on modules can be accommodated
or redesign is allowed. i

The cpecific cuapabilitices of the propram of the microcormputer ™

<

‘and the pame prorram circuit which is instailed on thc

module. The microcomputer program may allow for many

|

|
optional capabilitics for different games which may e

selected by the specific game program circuit which interprets
playing ficld contuacts and controls driving the lights in,
any one fume definition. The functibns}common to all pume

;
confijurutions arc progrwaned in the microcomputer mcmory.
: '

The inrenuity éf the e desipners. TTQ cune decipners
muy possibly make use ol the provided inputs, outputs und’
procrun churacteriztics by ucing then }n an unconventional
wvay to do other functions thun thoce pfcplunnud. The

gwne dezipgner ulzo ulvays has Lhe option of udding hird-
wure oufcide of the Gume Controller Modlle to udd new
featurcs which uloo muke u:& of the hurdwur: und zot't-

|
vwure In the Cuwne Controlloer Module.

B TN
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For ex#mpie, if it is desired, it would.be poscible to wdd
a céntuct sequencing mocPunism to sequcnﬁiully cloze a
' number of contacts which perrformed the decired function by
scéuentiully cclecting combinctions of o@her contuct closure
functions.
- L. Selecting specific options from those prbvidcd.by the
Operator udjustable parumclers. The game desipgner has
the options uvailable to him which have éeen defined by
-inputs from operator adjustable parumetefs on'the Same Prlce.
: It is unticiputeq thut_glthough thgse options
o are fixed, they cover all contingencies in the urcas co;crcd. .
~ 6.2.3. GCame Control Tunctions. @.
The game control functions are those functionsiwhich may‘bc uced *
.
in confipuring a uni£ for a single production run. Specific
functions within fhut run are defined by 1nsertinﬁ un appropriute- ‘
ly programmed GCume Progrum device.. . ' | ‘.'
' )
6.2.3.1

After pover is upplicd £o the Williume Gume Co?trollcr und the
microcomputér setc the outputs to the decired state, o generul
cheek 15 made that wll contucts are in their pJOpcr ctute. The
microcomputer then reads ull of the puramcter gncodinu informution

into memory. The microcomputer then decodesn ihe intormution

und ctorces 1t us appropriute in mewory for usclus the dlfferent

e c uter then sets all neon dlsplays
) /¥8,6T$RF? ?ﬂgn resets to zero.
functlons wre curricd out./ The tlcrocomputer then completes u
!
ten tecond delay perlod wnd then enters o “reudy" ctule.,

“ e melile .




ROCKWELL INTERNATIONAL CORPORATION
MICROELECTRONICS GROUP
CODL 1LLIT NO. 34576

NUMBLIR b vaIs1oOr L e R .-
P{01-1200-01 T T T T 17 T 1 PAGLLY
6.2.3.2. Rcady Stute'Functions. (Game over)

6.2.3.3.

6.2.3.h.

In phc ready ctate the microprocescor cets the'coin lockout

£o thut coinc muy be accepted and the coin inforation converted
to play or replay credits. When credits are availuble the credit
OK lump is twrned on and the microconputer ihtcrprcts ull contact
switch informution.

Credit Syctem IPunctions.

Coins of different value are eppropriatcly converted to priée

units. ' As the price units accumulate, the sum is cohpurcd vith

" the price units per play (as it has been stored), and the replay

credits incremented. When the lust price unit. in the sequence

‘ : !
(up to 10) is encountered, the credit is advanced and the price

units count rccet. This process repeats until no more coins

are input and the start button contact closure is :cnscd. Coins

may be qcccpted up to the operator sclectcd maximum repluy counter/(
V&lue.) When thlo vuluc is réaéﬁc&, colns will be locked out.

Staft Function ;

When the sturt contuct ic senced, the foliowinc cvents océur:

t

Ae Any prame credlt compututioﬁ {rom price per gwae operution
is trunsferred und the price unlts count is|reset -- any
purtiul gwae credit 1s lozt. ‘

B. MNo wuction tulies pluce unlecs at leuct one pluy credit is

avuilable, : |

—————

Eiae R e SR RPN S cow

.-




6.2.3(’!

6.2.3.4.2

4 PLAYER GAME

\

START PUSH BUTTON OPERATING TABLES

# Can Play |[Ball In Play Player Up Game Credit
Coln Unit |Ball Count |Player Unit| Over Scores Unit Number
. Rep | ays Match
Power on
Zero
Game Over off Off_ Off On Power on onlly N 0ff
Press #I | | ] Off Zero N-1 Of ¢
Press #2 2 | | Cff Zero N-2 Of ¢
Press #3 3 | | 0t Zero N-3 ot
Press #4 4 ] | Ott Zero N-4 Oft
Press #5 4 ] | Off Zero N-4 Off
or more
Normal
B geme over ;erLagiﬁggme | fo__ off | On . Last Game N-4 On
Press #6 [ | l Of Zero N-5 Of f
Reset Game - Zero .
PFGSS '7 ‘ ' < ' Off i N-6 Off

A TWO PLAYER GAME

[y

# CAN PLAY LIMIT IS TWO

¢




C

6.2,3,4,3

SINGLE PLAYER GAME

BALL IN PLAY GAME OVER SCORE - REPLAYS NUMBER MATCH
Power on Game Over 0- LIt Zoro N 0ff
PRESS £l 3or5 Otf Zero N-1| Oft
PRESS #2 _—— N o Chang|e ————cemfommmmmmmm e
Last
Game Over Zero LIt Score N-| On-0ff Adj.

COIN LOCKOUT ENERGIZED AND CREDIT BUTTON HOT ONLY AT GAME OVER OR AFTER FIRST SCORE IS MADE.

¢

3

C




6.2.3.5

6.2.3.6.

~

Ready to Play‘STafus
On each subséquenf contact closure of the start button, the
following events occur:

A. If credits avallable, advance number of players by one
(up to maximum number of players entered by matrix for | or
2 player games (or from the game program clrcult for more
players) - If more than maximum number of players, lgnore
contact closure).
B. Reduce number of credlts by one count.

Play Status

When ball Is shot, It enters the playffeld. Wﬁen It closes any

Contact on the playfleld, the playfleld operation starts.

" 1f ball Is returned to outhole, the outhole swltch contact Is

6.2.3.6.

closed without closing any contact on playfleld; serve ball agaln.

During the time of play for the flrst ball of the flrst player

depressing the start button will allow additlional players to

participate In the game uslng the procedure defined In the ready

to play status section (6.2.3.5). When the ball closes the outhole

contact swltch no more players can be added to the current game.

\

1

!

|
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6.2.3.7.1

.

.

€.2.3.7. Pluyfield Opecrution

bonus, or control operction us defined in Section 6.2.3.8. To

which indicute @ ccore is to be added, the follouing ccquence

C. Dlsplay new score. . .

D. " The appropriate sounding devlice (partlicular chime or bell)

bt t— et - -t ———— — —— o - o on

Clocing arny contuct on the playfield will cause the scoring,

stop flashing (o pluyer up digit will be displuyed).
Scoring

then the Lull cncouncers any of the pleayficld contacts

of events occur if tilt is not on:

A. Thc microprocescsor determines the amount of score to be cL
gdded to the ccore of the player up.

B. The eppropriate digit position is selccted;and onc count & ¢

. g .
15 counted into the position (10,100,. 1,000, 10,000 , 100,000)
Multlple scores shall be advanced In single steps. Example:

5000 shall be scored as 5 advances of IOOd;each, with a

|
time delay between each advance. -

coll Is driven for 50 ms dependlng upon va,ue belng added.

10,000 requlres bell -

1,000 requlres large chime (#1) - 1
100 requlires small chime (£2) ;

10 requires medlum chime (43)
. | ) , ,‘:‘ A
or - oo e (2

100,000 ~ Che
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6.2.3.7.1

6.2.3.7. 2.

Scoring (continued)

E.

.

9 and then repcats) for subscquent number match compamson

tacts. If outhole contact is closed, go into end of ball in

Concurrent with above, activate coil and sound drum for

50 ms.

! o
i /

Repeat steps 2 through 5 until total score for that contact ]

has been added,

)// ¢ ' L' " ’.!‘. (’ 'rl';. o ° loReY)
Increment ball index register (which counts from~0- thxouph
, l o,

R I T A Y B et s C

N r P . o N A L [
Y

Interrogate contacts rclating to contact matrix and outhole.

If any contact in the matrix has been clos‘cd, respond to

that contact as defined in Section 6,2.'3.'8 and/or the Game
| | | .
Program Circuit. If no matrix contact has been closed, -
: |

continue intcrrogating the contact matrix and outhole con-

play:sequence described in Section 6. 2.'3.7. 3. -

Increment Bonus

If playficld contact closure indicates bonus should he incremented,
or optlonally, when ball Is served, f
the microprocessor will carry out the following steps:

Ao

B.

‘Tdentify which bonus register is active, -

Determine if that bonus register is at maximum value.

(Up-to 15-as.determined by parameters Fea(l from Guarme
i
Program Circuit),
: I
If not at spccific maximum value, increment honus register

. . i
or, if at maximum, do not advance bonus count,

Display new bhonus situation,

LSRN B N W B N R WRT)

)
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6.2.3.7.2

692'3.7.2‘1

-

Inércment Bonus (continued)

E. If any scoring action is required, perform scoring functioﬁ
as in Section 6.2,3,7. 1.

I'. If no scoring action is required, ‘continilc contact scannir;g
as in Step IT of Scction 6.2,3,7,1 Scoring.

Special Playtield I'unctions

The special functions are those playfield functions as described

"in Section 6. 2,3.8., Contact Matrix. l)ei‘initi’on, which perform

other functions than just scoring or incrementing the bonus,

. . : N i
These functions include bonus multiplier selection, gate manip-

" ulation, ball activator operations coupled with delays or other -

functions (jet bumper coil drives or other non-dclayed coil drives
i

are not microcomputler functions), scoring or honus functions

which are functions of playficld cvents, ete, ' .

After performing the designated function, the microprocessor

will continue contact scanning.: T
\ . .

-

IInd of Ball in Play Sequence : f

When the ball leaves the playfliceld and comcL‘ to rest, the outhole o
contact will closc indicating that play for thfxt ball is complete.

This signal initiates a sequence of actions as follows:
Lo Silbss

If same-player-shoots condition is on,count down bonus ana reset
targets as optlonally specifisu oy program then serve ball and /ylerlfy
ball Is served, then go to play status (Sectlon 6.2.3.6.) except that

!
when ball Index occurs (flrst contact) turn off same player shoots

I1ght.

L A A PR AR

b

.
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6.2.3.7.3

S e T

- End of Ball in Play Sequence (continued)

B, If ﬁbt-on, identify bonus value multiplier to get score value.
C. Identify active bonus register
D. Test lo sce if any value in bonus register

E. Count bonus do.wn one unit,

', Count score value into players score as in Scction G. 2,3, 7.1
except that Steps G and 11 are not used,

G. Repeat stcp‘s C through 17 until bbnus register is reset,

H. Clear sccond bonus register. .

I. If player up_ils not equal to last player, increment player up,

|

display player up, scrve ball, verify bé;ll served and go to
|
play status, (Section 6. 2.3, 6) | -

I k

-J.  If player up is equal to last player, che‘ick to scc if last ball =

1
was played. If not, increment ball counter, resct playcr up

to playcer No. 1, display player 1 up serve ball, verify ball

go ]
v served, and/o play status (Scction G. 2.3.6). Note that for

onc player game, ball in play display cc#unts. down.

K. If player is last player and last ball pla[zed was lnst\ball.

scan scorces for match of ball index register with 10's digit,
For each matceh, credit one free game (’incrcmcnt credil
N .

counter, -and drive credit knocker coil with 50 ms pulsce),

Turn on grame over light,

VRN
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6.2.3.8.

6.2.3.9.

PWOI-P500-01 }“‘T“" ‘“{--[-_*flL»

. Contact Matrix Definition . . , : .

i

)

[

)
o Jet Dumper Scove X10'when it #3 - ’

/

The function of cach of the 64 possible cont‘a'ct glosure sets
between the ecight strobe lines and the cight return lines is
defined in 1'igurc - 4. i.f\ll of these contacts arc of the ﬁox-mally
opcn type.

I.amp Driver Conditions

The following lamp drivers arc. required .

Tilt - Set by tilt roll, door slam", playfield slam,
tilt, door open, or improper playficld contact *
.sequence (bonus up contact prior to ball inc.le.\:).

Game Over - Defined in Section G, 2, 3 7 3

Same player shoots - Activated after specific group of
.;(2 or 4 player only) contacts closed, | «
' .
.Credit OK - Sect by one or more replay credits available.
‘ T ‘

The following lamp drivers are set as rcqui;red for specifically
defined program steps from the game brogrnm circuit or ganic

conditions. ' . L
. / oo
I'caturc - (20) splnners, etc.

Double Bonus - . . ‘

" Triple Bonus -

Jet Bumper Score X10 when 1it /1 - |
Jet Dumper Score X10 when lit 42 -

Left Yonus /1 - l o
[.eft Donus /12 - ' , . ‘

Juetlt Donus 013 - . \

Left Vonus #4
l.eft Vonus 115 -
l.eft onus G - ' /

SLeft Donus /17 - : |

f.elt onus #8 -
Left Donus /1Y -
l.eft Lonus (10 -

-

LY T KRR RPN RN
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6.2.3,9, Lamp Driver Conditions (continuecd)

Right Bonus /1 - Optional and not used when left bonus I's used "
Right Donus #2 -
R?ght Bonus {/3 - #12
- Right Donus 4 - £13

Right Bonus 5 - 14

" Right Bonus #6 - #15
Right Bonus /7 - :

. Right Donus #8 -

- Right Donus #9 -
Right Bonus /10-

Right Bonus #11

Left Bonus Selected -
- Right Bonus Selected -
T1ilt - sct by any tilt condition PR
Game Over - sct by game conditions
- Same player shoots - set by game program circuit (2 or 4
i Player 1 up - sct by game conditions (2 or 4 player only
Player 2 up - set by game conditions.g !
Playecr 3 up - sect by game conditions % P
o Player 4 Up - " noo -(4 pvayer only)
Letter No.
Letter No.
- Letter No.
Letter No.
Letter No. 5
Letter No. 6
I.etter No. 7 -
8
9
0

player only)

LI O
i

S
o
1

Lectter No.
Letter No..

}
LLetter No. 1

|

.6.2.,3.10. Coil Driver Conditions

. (No more than 20 drivers will be required in‘ any onc specific

game)., S = Standard O = Optlonal .

NN

l. Coin lockout - Locked out when in ower on' sequence delay, -
. q

| .

anti-cheating ciccuit functions, and when credit counter

s at maximum sclected value, S

2. Mouncey Meter - Pulsed for cach coin increment, (Optional)

]

N PISE 48 00 Y g gy

‘I
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6.2.3.10. Coil Driver Conditions (continued)

5. Total Play Meter - Pulsed for cach play credit carned or

paid for.  (S)
4, DBall Return - Pulsed to serve ball (S)

5. Ball Actuator #1 - Pulsed by Optional Sequence from Game PProgram
6 Ball Actuator #2 - Pulscd by Optional Scquence from Game Program
7. Ball Actuator 13 - Pulsced by Optional Scquence from Game Program
8 Ball Actuator #4 - Pulsed by Optional Scquence from Came ’rogram
9. Ball Actuator #5 - Pulscd by Optional Scquence from Game Program
10. Ball Actuator /6 - Pulsed by Optional Scquence from Game Program
20. Ball Actuator #7 ‘ i : ' '
Il. Free ball gate - held by condition determined by game program
(Optional), ' '

1

12, Small Chime - pulsed by score 100 (S) ’| . . .

. » - ’
13/ Medium Chime - pulscd by score 10 (S) Of'?b_Y 100,000 -
4. Large Chime - pulscd by score 1000 (S) S

-15.  Reset Drop Target - Pulsed by Game Progf‘;am (Optional)
(200 MS. Drive Pulse)
e

16. Sound Drum - Pulsed by any score (s) T

I7. Replay Up Count - pulsed by carned or bought credit” Standard -
8. Replay Down Count - pulscd by spend credit, Standard -
9. Dell - Pulsed by score 10,000  Standard }

10 of the coil oulputls will be required I‘ogL all game configurations

and the I0other coil drivers will be allocated to as many asl0 of the

remaining 10 optional runctions. oo

NOTE: Ball Actuators #1 thru #6 - Drlve pulse may be Increased to 200 MS
- as necessary. '

’I -
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6.3 ' " Programming the Price Board -

The Price board which plugs into a sc')ckc't on'the Game
.O.on‘frcl Boz;rd ' is used .to define p.:;rmhcter"s.\vhich are sct by
Williams to detine the parameters pertaining to the particular-
_game being produccd and défine the functi.on for all of the optional
contacts on the contact matrix.
6.3.1 . Williams defined Game Parameters

The first s'ectién of mémory in the Game Program circuit is
ﬁht[* Suurrly . allocated to paramcters as folléxvs: |
) D00 Jooo _A. Number of Players: 1 through 6 _cncodc& as binary number
' é v in th'ree bits of 4-bit word) on Scorg-Dthe Board ’

pep beld )T .
. t ) , . '

. 46\7 ‘}J‘Ev ( - B. Identification of Game type: Pinball or shuffle alley: encoded
T \d- PR A . : . ! . :

.

t D;'Lg‘a’) | as 4th bit of sam.c 4-bit word as in A ‘;lbr.p've. 1.
| -4 ®IT word C, Value of N fo'r' scoring in Column 3 of Contact Matrix. ”
344817 ~A{L‘>k>oé]?.. Othér p::‘tram‘ct.ers to he deflined. N ; ‘ L | -

. -kTﬁis could include a scries of 36 constants depending upon
trade offg l;ct‘wecn program mcmory in the microc‘omputcr,
data memo'r'y in the microcomputer, anc‘ memory available
on the Price Bqard. o | ‘

E, Identification as to whether or not playfi‘lcld conditions will
be rectained from onc ball play to anotlxch in multiplayer g:n;wlcs. .
. F. MaxIimum value (up to 15) for L bonus reglsfer‘. A
) . G. MaxImum valus (up to 15) for R bonus reg!sl‘rer'.‘
""H. Max!mum value for realster assoclaTed'wl‘rhl number of letters
llghted (up to 15).

. L
o
0108 1Ny 40 v e e - I




6.3.1. Q FEATURE ADJUSTMENT (NOTE: Under 6.1.1 1)

On many games a feature adjustment Is required to allow

the operator to change the percentage of +he game to

make the game playable for dlfferent types of locatlons.

. (A shopping arcade where chlldren play to a truck-stop
where adults play) the adjustment usually changes
the requirements for llghting extra ball and speclaf
targets. For example, on AZTEc; the center targer awards

an extra ball when |it and becomes |1t when other targets

are made, the other targets requlired are adjustable.

Conservative - Requlres: A, Z, T, E, & C.

Med fum - Requlres: A, Z&T

Liberal - Requlres: A,Z, & TORAE,&C

|
: i
This same adjustment also controls the speclal lanes because WHEN

THE CENTER TARGET IS LIT FOR EXTRA BALL AND THE BONUS IS AT 50,000

THE SPECIAL LANES ARE LIT. ’ -

‘,-¢
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|
\

- Separate reglsters for bonuses and number of letter |lahts on
.~ are tentatively planned tor each player |f tners Is nemo ry

~capaclty for these parameters.

6.3.2 Williams Defined Game T"unctions fo‘r Contact Matrix

-When a specific contact is closed on the contact matrix, the
'microcomputcr will automatically go to a speccific prograrm to

. . A .
execute the desired program function. Itor'the contact functions

|

not designated as optional in the contact matrix, the specifically .
: : |
“defined function will occur, Tor all contacts identified as optional, -

the pzlogram will call up sequcences of instru:ctions from spccific

portions of the Price Board to pcrformAthc desired
function. These sequences of instructions \\]{ill be defined by

Williams by using instructions which arc co<Pécl by Williams into

the Price Board. . . 'i'

|

6.3.3 Pinb: 1) Game Orientod [.antuace (PCOT.)

The approachiis to define a pinball pame oriknted language, PCOL,
( bascd upon a Rockwell Controller I‘;unmm;_fc)iv.'hicln defined the'
scoring, bonus manipulation, and logical interrclationships

between all of the contacty which o into m;xlkinr up a specifice
[N ML

- .
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" Pinball Game Oriented Language (PGOL) (continued)

ga.mc as the instructions in the language are fcad from .the
Game Program Circuit, )

Each contact closure, on the right four columns of figure 4,
defines a specific location in the PROM for the first cbmmand

of a sequence of commands which define thé specific opb.r ation_
of the game for that-specific contact unaex' tﬁc specific éondiltions
existing at the time the ball élosa;d‘ihe contact., ’

Single bit positions .inAn‘wemory may Be sct, reset, or tested to
define which lights are lit, which.logic con;}itions have been met,

-

etc. : ; {

' -

~ When the sequence of interpretive instructions is started, a flag

bit initially is set to the "one' state and is then manipulated by
logical relationships between the individual bits as required to.

define the operation of subsequent instructions., - A few of the

4

“instructions will always be executed indcpcﬂdcntly of the state

of the I'lag bit. Tlowever, most of the instructions will be exceuted

only if the I"lag bit is "1'" and will be ignoch'd if the I'lag bit is 0",

This will become more clear as the instructions arc described
i
and examples of their usage is given, |
The specific bits set may turn on lights, cause coils to be pulsed

or may mercely indicate status, The function of each bit will he

(lcfin_(:(l later,

BU0a h 0 e g
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6.3.4

"Tentative PCGOIL, Instr-uctidn Sct

COPY ( ): If Flag bit is ""1" Copy addressed bit to Ilag bit,
This allows the I'lag bit to be set to the same condition as the
bit being interrogated, If I'lag bit is zero ignore this instruction,

This instruction requires 3 words. -

COPY COMPLEMENT (): If WWlag bit is " 1", copy complement
of addressed bit to T'lag bit, otherwise ignore. This instruction

requires 3 words. :
i

AND ( ): If I'lag bit is "1", perform logical AND betwezn TIlag
_— . I

bit and Naddrcsscd bit and put result in the Iﬁldg bit, otherwise ignore,

| .
This instruction allows a running determination of the result of

ANDing two or more bits. Example: bit 1 and bit 5 AND bit 9

! ) .
would'be programmed as follows: COPY BIT 1, AND BIT 5,
: -~ bits v
AND BIT 9. Note that if any of the bist are zero the resulting
I .
Ilag bit is sct to zero, This instruction requires 3 words.
b

AND COMPLEMENT (* ): If Flag bit is "1'], perform a logical

~AND between the 1'lag bit and the complcmcr]t of the ad(ircsscd
bit and put the result in the I"lagr bit,’ othcr;\"l'ise ignore, Ilxample:
(B1) (136) 170 is programmed as follows: Colpy 1, AND CONIPLE -
MINT 136, AND COI\IPLI-.‘MI'-INT B9. This i"nstr.uctio'n requires 3

words,

LR B N T T




NUMgER

NUChWELL INTERNA
MICHOELECT

g bit Status, Perform , Togical oR between
Flag bit ang addresseq p; Example: Bit 3 or Bit 470r git 12.
Progran Copy B3, o C4, or B12. 7This instr
Words :

quires three

OR COMPLEMENT ():

uction re

: Indopendont of Flag bit status,perform a logical
R ctizoen TTag DTt ang complenent of addresceq bit, Example:
B14 + pop. Program: Copy 13, or Bl4, op complement L22.  This
instruction r'equires three Words, ’
SET (1 ): 1f Flag bit s "L, set addressed it to 1, otheri/jse
ExampTe: Set bit 14 ir 7@ - L3 + g6 = Program: Copy complement
and B3, op B6, sot B14 Note that the s ]
CCause if {po S

RESET :
This instruc

If Flag bit is tyu

tquence
» and

1s mportant
d (Copy L6, or B3

) C.

conplement
wWhich sets B14 s (C6 + p

B3 + .

ignore,

This

tion "€Quires three

» Set address

If flaq bit js nym

words,

ed bit tq 0

» Otheryjse ignorg,

» count 1ndicated score
Player - up, Otheryise ignore, This instruction r
Exampie If (B14) (B15) (B16) s true, add 4000 ¢
copy B14, ang complement B15, and 816, adg 4000,
defined g5 a count ang th

into score of

eqQuires thy
0 Score,

The Score may  pe
POsSition tq which

€e words,
Program:
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6.3.4

Tentative PGOL Instruction Sct‘(continucd)_

the count is to be added. This instruction requires 3 words.

SUB (_): va Ilag bit is "1", count indicated score down from
score of player-up (do not count below zero) othcrwi‘se ignore. |
This provides a new capability for games wﬁich may be usefgl,
particularly if a ""raspberry" sound could bd gencrated when a

negative scorc occurs, This instruction rcequires 3 words,

FLAG ON Sect I'lag bit on. This is a 1 word instruction,

TOGGLE Independent of IFlag bit, change Tlag bit to opposite state,

5 | t
Example: If bits 33 and B4 are sct, score 5000, if not, score -
|

500. Program: COPY B3, AND B4, ADD 5000, TOGGLLE, ADD

500, STOP. Note that if B33 or B4 arc zero,’ the ADD 5000

instruction is ignored. The TOGGLE instruction turns on the

. I'lag bit so the ADID 500 function is pcrfbrméd before rcturning

. '
to the next instruction. Thisis al word instruction,

ra

GO TO (): Independent of I'lag bit, take nT:{t instruction from
PROM address indicated by instruction.  Dolnot disturh Tagr bit,
This instruction is uscd to save PROM Sp;ch: when a common

i

scquence of steps follows a unique sct of bcqinning cleps, Thig

{3 a 4 word instruction,
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6.3.4 Tentative PGOL Instruction Sct (continucd)

" Register of player up. Thisis &1 word mstructlon

L BONUS UP: If Ilag bit is onc and the I.eft Bonus register is set

“at present (by PROM) maximuim value increment Lelt 12onus

register of player by one count. Otherwisce ignore, If Bonus

count's to Max, sct bit., This is al word instruction,

v

- © . .
L. BONUS DN: If I'lag bit is one and the left bonus register is not

at zefo, decrement Left Bonus register of player up'by one count,

otherwise ignore. This is a1l word instruction.

R BONUS UP: Some as L. BONUS UP- cxceptl apphcs to Right Bonus

, : i - :
R BONUS DN: Samec cexcept Right Bonus Register, This is al

word instruction. . |

STOP: Independent of I'lag bit, cnd sequence of interpretive

program steps and rcturn to main program,

<

INCR: If I'lag bit is "1" and register is not &\t presct maximum,

increment \xorlung register, othcxwxsc 11_:notc. This reqrister

is used when scoring is a function of numbcrJ of lights lit, cle,
xample: I 131 is not set, sct it and increment register, I
B4 is sct, ignore this instruction, PROGRAN: COPY 131, Sur

B4, INCR, TOGGLTE, STOP., Thisisg al word instruction,
I

i ————J
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6.3.4 Tentative PCOI. Instruction Sct (continucd) ‘ ‘.
DECR: If I'lag bit is "1" and régistcris not at zero count decre-
’ 'nncnt\vorking repgister, otherwise ignore. This is a1l word
instruction.
REG LEQUALS ( ) If I"lag bit is ""1", resef Flag bit if \'vox'1§ing
register docs not cqual indicated value, otherwise ignore,
Jﬁxén1ple: Score 3000 il 3 lights aré lit,” 2000 if 2 lights are 1lit,
11000 if 1 light is 1it or 500 if no lights arc 1it.
Program: REG EQUALS 3, ADD 3000, TO$GLE,IUK3tQUALS
2,¥ADD 2000, TOGGLI]E, REG EQUALS 1, AEDD 1000, TOGGIL.L,
REG I'QUAILS 0, ADD 500, STOP.‘ Note th.l;.t although- all
instructions are scanned only the proper score will be added. .
: j
This is a 2 word instruction, ;
RESET FLAG ‘ «
AESET ALL FLAGS.
6.3.4.1  IDENTIFICATION . ‘

~ Control Board chlps to be stamped wlth approleafe Willlams

Logo ldentlflcation. ]
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7.0  FIGURES

GANME PROCRAM I

Williams Inputs.__ _ ROM

INPUTS

-Playfield Switches - ‘ ;
-Control/Status : '

CONTROL BOARD - ___;_____;:D>sc0Rg-oR|VER '
' ' * OUTPUTS

-Numeric Display
-Lamps

' ] i . =Solenoid
N |
: _ i '
-
|
!

——~_ﬁ_.4

{ PRICE BOARD B 0o ‘
/I\ - . ; ) . -’

Operator Inputs

\/

,i
*Note: Command signals for these functions. -

| .
FICURE - 2. Block Layout of Game Controller Module
|
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INPUTS
-Display Signal

-Lamp Signal

-Solenoid Signal

7.0 FIGURES

From GAME CONTROL BOAKU

SCORE-DRIVER BOARD

To Pinball Machihe

.

l

- FIGURE -3. Block Layout of SCORE-DRIVER BOARD
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OUTPUTS
-Drive Displays

-Drive Lamps

-Drive Solenoids -

XY
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*These are optional assignments.

~

|

3

FICURE -4. antact Mat

1

rix Assignments
-»1

{ I
~ . S~ . - e e e e -
, 1 Start Score Score Score *Lite *Lite *oH2 xCount down
! Push 10 50 N x 10 A l Extra Ball Bonus &
/X Button - When LIt Eject When 2
¢ : Lit g
c
| 25¢ Score Score Score *Lite *Lite -3 *Count down o=
! ' R =
| Swi tch 100 500 N x 100 B J Replay CR [score & 5
when lit Eject -
‘o
0 . (o]
10¢ Score Score Score *L{te * 1 * f 2 ~ |+ Open S
C | switch 1000 5000 N x 1000 c Score Ex- | Replay CR | Gate i
- tra w/11t | when 11t when 11t -
[) 5¢ Score Score Score *Lite * f2 *F3 Provisional
. Score Ex- Replay CR Tilt
‘ Switch OIO,OOO 50,000 N x ]0,0Q? D tra w/lit when lit \
i Score Score Score - N 4 ~ . B
' Tilt *Lite ~ 4§ 3 * Advance % Program
10 ¢ 50 + N x 10+ -
E: Contacts E Score Ex- Bonus Feature _
Increased up bonus | up bonus . =
tra w/lit No. | -
bonus count count — <
) fSier er Score Score Score *Lite *Double * Advance ¢ Program <
i Fj N PP 100 & up 500 & up N x 100 & F Bonus Bonus Feature ‘~—ﬂ§
: o. 1- . . <
. bonus bonus up bonus when lit when lit No., 2 -
| P| Pulses ,
count count count #1 -
“Stepper Score Score Score * Lite % Triple * 2 Program ~
. No. 2 1000 & up| 5000 & up N x 1000 & G Bonus Advance Feature —1"
. (5 PZ Pulses bonus bonus up bonus when 11t Bonus when No. 3
L : count count count lit ]
— --*Stepper— —1 - Score- 1*’ Score Score~ — |77 % Llte - * Extra =~ 43 Program
' }1 No. 3 10,000 ¢ | 50,000 € up| H x 10,000 H Ball Advance . Feature S
| P3 Pulses up bonus | bonus count| & up bonus ~when 11t Bonus when No. Zf 4
L» : count count lit n
CR is Credit W
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