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INSTALLATIOTiI A]ID GENEP'AL GAI,IB OPERATION INSTRUCTIONS

INSTALI,ATION
On all games there are certain iteme that should be checked after
shipment. These are visual inspections which may avoid time con-
suming service work later" Itlinor troubles caused by abusive hand-
ling in siripment are unayoidable " Cablg plugs and sockets may be
J.oosened, switches (especially tilt switches) may go out of adj-
ustment. P1umb bob tilt s\ditch should always be adjusted after
game is set on location and leg levelers are adjusted.

VisuaL inspections before pJ.ugging in line cord: -

1. Check that al.L cable pLugs are firmly seated in proper sockets.

2. Check that cabLes are clear of all moving parts and relaya"

3. Check for any wires that may have become disconnected.

4. check s\ritches for loose solder or other for.{n material that
may have come loose in shipment and could cau6e ahorting of
contacts.

5. Check wires on relay coils for proper soldering, especially
the bare (comrnon ) \rire connecting a rov, of relay coiIs. Cold
solder connections may not sho\,r up in factory inspection, but
vibration in shipment may break contact.

6 o Check that fuses are firmly seated and making good contact.

7 o Check (manually) the stepping and resetting of all step-up
units" The wiper action should not be sluggish" i

€'. Check transformer for any foreign material shorting across
wiring lugs o

9. Check wiring of transformer to correspond to location voltage.
(Transformer wiring card in front cabinet")

Before line cord is plugged in:
Check all plugs and sockets and dress cables:

(A) P1ugs in correct sockets.
(B) P1ugs securely seated in sockets.
(C) Dress cables away from relays.

Check adjustment of the three (normally open) tilt switches:
(A) Pane1 tilt on bottom of playfield panel.
(B) P1umb-bob tilt on left side of cabinet near front door.
(c) BaII tilt above plumb-bob tilt"

Insert one of the two balls into ball t,ilt assembly and
adjust bracket so ball will ro11 over switch blade if
front of cabinet is raised.

,I

I
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Check Adjustment of the Kick-Off and SIam Switches:
Check adjustment of the (normally closed) Xict<-off switch at
rear of cabinet mounting board, near cable plugs " Check
adjustment of the (normally closed) anti-slam switch, on
front door.

GENERAL GAI{E OPERATION

PLace balL onto playfield by out hole.
PIug in the line cordo

Coin Game:
If the coin should be rejected, move on-off master switch at
the bottom right front corner of cabinet to "on" position, then
coin game. The coin lock-out device rejects all coins when
porrrer (master switch) is of f .

1A" If the coin is inserted in the lst (nickel) coin chute and the
game is set for I play-S0, it will energize the "coin relay""
If game is set for I play-lO+, the first coin inserted will
advance the "2 coin unit", then the second coin inserted
will energize the "coin relay" thru the 2 coin unit switch.
(See lst coin chute adjustment plug positions on game adj-
ustments sheet) .

18. If the coin is inserted in the 2nd (aime) coin chute and Lhe
game is set for I play-I0$, it will energize the "coin relay".
If game is set for 2 plays-IO+, it will energize the "2nd
coin chute re1ay" and the 2nd coin chute relay will advance
the "credit unit " (2 steps) tfrru the coin credit circuit.
(See 2nd coin chute adjustment plug positions on game adj-
ustments sheet) "

lC. If the coin is inserted in the 3rd (quarter) coin chute and the
game is set for 2-3-4-5-or 6 plays-2s+, it will energize the
"3rd coin chute re1ay" and. the 3rd coin chute relay will
advance the "credit unit " (2-3-4-5-6 steps ) ttrru the coin
credit circuit.
(See 3rd coin chute adjustment plug positions on game adj-
ustments sheet) .

ID. When the "credit unit" has been ad.vanced. from the 2nd or 3rd
coin chute, (as described in section 1B and IC) the f,ront
door "credit button" switch will energize the "credit re1ay"
and then the credit relay will energize "coin reIay".
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2A. The coin relay, grhen energized by any of the nays deacribed,
(in iections Ia tfriu LD) wrlf stay energized ttrru lts ffn
hold-in ewitch and (normally closed) {€ score motor switch.

28. Itle coin r'e,tay \rill Cnergize the "lock re1ay0 rrtrich staya
energized thru itE o\rn hold-in bwltch and cabinet klck-off
ewitch.

2C. Ehe coin relay. will energize the lreBet relayn ttrru game over
relay switch or ball count rmit switch, operate the "score mototr"
and then thru the (normally open) #2 and #11 score motor Ewitcheg,
energize the 't*1 aidl #2 score reEet relays[. fhe reset re].ay
will continue to operate acore motor and reset the "bonu8 unit"
t}rru (normally operi) #2 score rctor stitch, both the reset and
tlre score reaet relays will stay energized ttrru a normally
cLosed #8 score rctor slvitch, or until all "gcore counter units'
are reset to 'rz€ro position".

2D. The coin relay, thEu ttre normally open #3 Ecore motor switch
will advance the rtotal play metetr", and thru the reEet relay
wiII reEet thb "coin unit", "ball count unit" and "player up
unit". The coin relay will also reset ttre "credit unit"
(1 step) r*tren energized by credit button. The game over
relay will. be latched by the circuit ttrat energized the reset
relay rrtren #4 score rootor syitch Ls closed.

3A" A baIL on ttre out hole switch will energize the r'out hole relay'
thru a. normally closed #1 score motor srditch and bonus unit
discr and it will stay energized thru its owr hold-in suitch
and noinally cloEed #IO score rctor awitch.

38. lEhe out hofe relay rrill operate the "score nototr" and then
energize tlre trout hole klcker" Eolenoid thru a normally open
#7 score rnotor arritch. ftre Ist balt is kicked thru the ball
trough to the ahooter aLley and the game is now ready for
the "lat playero tb begin p1ay"

3C. To condition ttre game for "2nd pIayer", inserting coin (s) or
uge of the credit button (before Lst baU is played) will
energLze ttre t'coin relay" again. fhis time, ihe coin re Lay
will not energi?e dhe "resbt relay". It wiu. operate the
"score motgr ", advence the 'rtotal play rnetertr. Eubtract a
credit frorn the "credit unit', (if credlit button was usad)
and advance the "coLn unit" ttrru a normally open #3 score
notor switch. llhe gane ia nor, set fot '2 pJ.ayera !. Repeating
thia aequence will condltion ttre gane for the "3rd" and
"4th player".
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Sequence of operation

1A. lilhen the "Lst baII" is played, the "'ba11 index re1ay" will be
energized, by either the "1O0 point score relay" or "1000 point
score re1ay", and it, will stay energized thru tts own hold-in
switch, outhole re!.ay switch and a normal[y closed #O score
motor switch. t

.

1B.IrIhenthe..1stba11p1ayed.,returnstotheoutho1e,itwi11
energize the "'bonus reset reIay" thru a normally closed #1
score motor switch, if a "bonus score" of 2,000 to 10,000
\iras left (not collected) when the ball entered the outhole.
The bonus reset relay stays energized thru its orirn hold-in
switch and a normally closed #10 score motor switch. The\ bonus reset reLay operates the "score motor", then resets
the "bonus unit" thru a normally open #Z score motor switch.
The "outhole relay" is then energized thru a normally closed
#1 score motor switch and the bonus unit wiper at index
position, and it starrenergized thru its own hold-in switch
and a normally closed #f$ 

6core 
motor switch.

Ic. The outhole relay operat"n"'an" "score motor", and if the game
is set for a "single p1ayer", the "baII count unit" is
advanced I step by a normally open #3 score motor switch,
thru the coin unit, "O" positioni or if game is set for
"mu1tip1e p1ayers ", (2 to 4') the "player-up unit " is
advanced 1 step thru a normally open #4 score motor switch.
The outhole relay then completes the circuit to the "outhole
kicker solenoid." thru a normally open #7 score motor switch.
The lst ball is returned to the shooter alley and the game is
nord set for either "Ist pJ-ayer 2nd baII" or "2nd player
Ist ba11". During "multiple player" game, when the last
eligible players ISt, ball returns to the outhole, the outhole
relay advances the "balI count unit" I step thru a #3 score
motor switch, " coin unit rt and./or "player-up unit", then
the balJ- count unit end of stroke switch energizei the "player
reset re1ay". The player reset relay stays energized, thru
its own hold-in switch and a normally open #1 score motor
switch, and resets the "player-up unit" thru normally open
#4 score motor switch, and the game is set for "lst player
2nd bal1" .

ID. When the last eligible players last ball returns to the out-
hole, the outhole relays final advance of the "baL1 count unit"
will energize the garn€-over interlock relay trip coil and the
game is completed"
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FEATTTRE OPERATTON AID SCORTNG

Top HoIe - Riqht Allev Bonus Feature:
Bonus scores 1000 thru 10r 000 in 1000 increments.
Bonus scores are advanced by top roll-over buttons (21, by
either flanking center mushroom-bumpers (21, and by (3) side
rebound,s.
Ball in top hole or right aIley scores lit bonus score and
resets bonus unit during scoring. After the scoring is
completed, the ba}l, is ejected from the top hoLe or the right
aIley.
The bonus unit is also reset to 10OO at start of game and
when ball goes into outhole.

Mushroom-Bumper Bonus Feature:
Mushroom-bumper bonus lites are 1O0O thru 51000 in 1000
increments. These bonus lites are controlled by 00-90 unit,
and change whenever 10 points is scored..
When ball hits center "up post" mushroom bumper, the game
scores lighted rhushroom-bumper bonus score. It also raises
the post located between the flippers o

Left, Allev Feature:
There are four lites in the left aIley -"up post", "extra ba11",
"6pen gate" and "on blue bumpers". These lites are controlled
by the 00-90 unit"
Ball thru left alley awards the lit bonus at times all four
lites may be Iit. Eadh bonus feature is described in detail
under individual heading"

Thumper-Bumper liLe feature:
Thumper-bumpers score 10 points or 100 points when Iit.
Red thumper-bumpers (21 are lit when ball goes thru top left laneo
BIue thumper-bumpers (21 are lit when ball goes thru top rigftrt
land or goes into left alley when "on blue bumpers" is lit"
These lites go off at the start of a game and r.rhen the ball goes
into the outhole.

Free BaII Gate Featqre:
Free baLl gate is located by the right out aIley. When the
gate is open, the ball is d,iverted from going to outhole to
shooter alIey. The same player shoots again"
When the ball hits "open gate" target when lit, or when t\e
ball goes into the left alley when "open gate" light is Iit,
the free ball gate is opened" The gate remains open until a
ball goes thru gate or the ball goes into the outhole, The
gate is also cLosed, at start of game or when game is tilted.
Open gate target Lights is controlled by 00-90 unit.

-
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Extra Ball Feature:
t{hen the ball hits "extra baII" target when lit or when ball
goes into left aIley when "extra baLl" light is lit, the game
scores and extra ball and the "same player shoots again" is
lighted on the playfield and on the score g1ass. The lite
remains lit until the ball goes into the outhole. The player
up shoots again; the ball in play does not ad.vance.

Playmore Post (up Post) Feature:
When the ball hits "up post" mushroom-bumper or when the ball
groes into left alley when "up post" light is lit, the post' located between the flippers is raiiied to block the ball
from going into the outhole between the flippers.
The post goes down when the ball goes over the "down post"
roll-over buttons, the ball goes into the outhole or when
ttre game i s ti lted c
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GAIT{E ADJUSTMENTS

PLAYFIELD PANEL POST AD.TUST}IENTS:
Game has (2) posts that can be moved to make game playing time
and scoring more conservative. Spotting holes are provided for
movement of posts, and "Iiberal" and "conservative" positions
are shown on panel sketch FO-

BELL ADiIIISTMETiIT PLUG:
Located on back box lite insert" This plug provides positions
to ring beII for rr 100 rr point scores, '1000 r' point scores, or
both r'100 & 1000 " point scores o

HI-SCORE AD.]USTMENT PLUG:
Located on back box lite insert" This plug provides a wide
range of coverage at which hi-score "credits" or "extra balIs"
can be scored. (See "Score adjustment card" in back box for
plug positions") .

BALLS PER GAME AD.TUSTMENT PLUG:
Located on back box lite insert. This plug provides positions
to operate game on n5 baII" or "3 ball" play.

MATCH E'EATUREJADJT STMENg PLUG8
Located on back box lite insert. This plug provid.es positions
to turn match feature rronrr or "of f " o

lST COIN .CHTITE AD.]USTMENT PLUG:
Located on the 2 coin unitr ofr front cabinet mounting board.
This plug provides positions to give "1 play for I coin" or
rr1 play for 2 coins" thru the lst (nickel) coin chute.

2I[D COIN CHTTTE AD.]I'STMENT PLUG:
Located on front cabinet mounting board. This plug provides
positions to give "1 play for 1 coin" or "2 plays for I coin"
thru the 2nd (aime) coin chute. Note: When this plug is set
for "2 plays I coin", brown-white (ma1e plug) wire on 3rd
coin chute adjustment must be in "posit,ion 2" o

lRD COIN CHTITE AP.]USTMENI PLUG:
Located on front cabinet mounting board" This plug provides
positions to give "2 to 6 plays for 1 coin" thru the 3rd
(quarter) coin chute, orange-white (maIe plug) wire " See
2nd coin chute note above for use of brown-white (ma1e plug)
wire.

HI-SCORE FEATI,IRE ADI.ITJSTMENT PLUG :
Located on front cabinet mounting board" This plug provides
positions to award "credits" or "extra bal1s" for preset hi-
scores.
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RUBBER PARTS

A R. I I 5. 4 REBOUND RUBBER

B n.521. I l' ( fl
c R. 521. 2 l- 1,/2' ( 2)
D R.521.3 2'. (3}
E R.521.6 t.l/z', ( 2!
F R_ 213 5/16. ( tS)
G R- 406. 3 VELLOU ( 2)

PA}IEL TOP PARTS

t ToP ARCH . P- 583.9- 6l
2 BoTT(X ARCH P- 5871- 31
3 SHooTER GAUGE P. 6 359- l 0
1 StDE RAIL (L) CA-I20t-2
5 StDEnilL(R) CA-120t-l
6 I NNER RAI L CA. I 20t.9
7 REBOIJND ASS EIBLY AS. 1'3. 3
t IALL GATE A- I {75. I
9 BALL GATE COVER ?.2996.5

l0 Ll rE sHl ELDS A- 2890- 76

I r BU|PER CAP ( RED) C- 7r9- l 2
t2 BUmPER CAP ( BLUE) G 719. t6
I 3 GUI DE RAI L C.693. I
tl GUtDERAIL G694.1
i s RoLLoYER BUTToN c. 3or. 5

t6 FLTPPER(rlllTE) G6il-5
t7 BUI|PER Gtto
I 8 PROTECTI VE ANGLE ?.16T9
I 9 BALL GUI DE UI RE S I 2I. 33
20 BALL GU! DE UI RE tr T 2I. I 

'2I BALL GAIEI & UIRE A3.2250.II
22 F]EE GATE UI RE S I 335. I
23 tUS ltRoor BUmPEn AS. 229 t. 4
21 tUSHRoom BInPER AS. 22g t
25 ROLLOYER UI RE S I 336. IO
28 ROLLOYER Ut RE -S t.336.2
27 ROLLoVER Ut RE * I 33a- 3
28 TARGET ASSY. ( neOl AS. gt2.6gg
29 TARGET ASSY. ( RED) AS. gt2. r23

o 
, *0, cATEs pYABLE Posri
FOR SCo$ !16 ADJUSTtEllrS

F0- 335
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PARTS LIST

PART NO"
E.-L22-95
E-LI9-354
E-119-411
E-3 2-L700

c-3 1-1800
c-3 1-1800

G-3 1-1800
c-3 1-18 00
G-3 1-1800
G-3 I-1800
G-33-2800
G-31-1800
c-3 1-1800
c-3 1-1800
G-30-1500
G-30-1500
G-3 2-2500
G-3 L-1800
G-3 L-1800
c-3 2-2500
G-3 2-2500
c-3 2-25AO
G-3 2-2500
c-3 1-1800
c-3 0-15 00
c-30-1500
e-3 1-1800
G-3 2-25AO
c-3 2-2500
c-31-1900
G-30-1500
c-30-1500
c-30-1500
c-30-1500
G-30-1500
c-3 L-1800
c-3 1-1800
c-3 1-1800

ASSEIT{BLY COILS
Coin Lockout
Red T-B
Left BIue T-B
Right Blue T-B
Post
Top HoIe Eject
Right Alley Kicker
Knocker
Bel-1
Outhole Kicker
Gate
Left Slingshot
Right Slingshot
Left Flipper
Right Flipper

t Nrr corLs r*
ffipupl:
Credit (Step Up)
Credit (Reset)
Coin (Step up)
Coin (Reset)
Ball Count (Step up)
Ball Count (Reset)
Player Up (Step up)
P1ayer Up (Reset)
00-90 (step up)
Score Drums (16)
(step up)
Bonus (step up)
Bonus (Reset)

IINITS CONTACT DISCS
Coin
Ball Count
Player Up
00-90
Bonus

UNITS WIPER ASS TYS

Coin
Ball Count
Player Up
00-90
Bonus

PART NO"
FC-3 3 -2600
A-25-1000
A-25-1000
A-25-1000
AP-3 1-3000
A-26-1100
A-26-1200
c-27 -1 0^0
cB-3 1-2000
A-25-1050
Ar'- 27 -1000r/32-1300
AP-25-I200
AP-26-L20A
Ar'- 26-650/30-1200
Ar'-26- 650/30-1200

cD-2 9-1500
9-26-1100
c-28-1100
9-26-1100
c-28-1100
B-26-1100
c-28-LL00
9-26-1100
c-28-1100
B-26-L100
cD-29-1600

B-26-L100
c-28-1100

w-923-260
w-1043 -L7
w-923-207
w-1123 -L2
w-107 2-L6

AS-1024-108
AS-104 6-648
AS-1046-620
AS- LA46-654
AS-1046-630

Transformer
Score Motor (Domestic)
Score Motor (Export)
Meter (rotal pJ.ay)

I!{TERIOCK REI,AYS
Game Over (trip)
Game Over (f,atcfr)

IIG '' REI,AYS
Coin
2nd Coin Chute.
3rd Coin Chute
Credit
Lock
Top Hole
Right ALIey
Reset
#f Score Reset
#2 Score Reset
Player Reset
Outhole
Bonus Reset
Ball Index
Tilt
Extra BaIL
Post
Bonus Zero
Advance Bonus
Up Post M-B
Left Alley
Red T-B Lite
Blue T-B Lite
Up Post
Gate Target
Extra Ball Target
L00O Point
1O0 Point
10 Point
Red T-B
Left BIue T-B
Right, T-B



BALLI l,[FG. CORF.

Jan. 5, 1.971

OI,D COIL NT'UBEB

NEI,I COIL NUUEMS F0-319a

NEH BAI,LY COIL NIJUMR

CA-25A-7 .... r...... r. r..r.... r......... o.....r... o r.o o.o............ A-25-105O

en-2ffi-| ......................... o.. o.... o.... o. o o...... o...... .... fi-.25-925

CtO-25H-7 o... o. o......a...... o.................... o.....o............ BC-25-925

CO-26A-9 o................ o............. o.... ro.....o...... r.......o.. A-2Glt00
CO-26GG-9 ...... o r..... o...... r o.. o... o.................. o..... o..... B-26-LLOO

CO-278-11 ... o...... . .. o. o......... o.. o............ o.. o........ o.. o... C-27-IO0O

C0-28R-15 ......... o.. o......... o o. o o o... o.. o... o... r........... o... i C-28-LL@

E-184-41 ........... o.. o......... o.................. o... o. o o......... BF-27-L25O

E-184-rt6 r........ o.. o o....... o............. o.. o..... o.... o... o o o.... E/[-3GIL5O

E-1S4-t# o..... o.. o..... o o.............. o.......... o o..... o.. o i.. .... EA-32-L55O

E-I84-55 ...o o.. o o.oo................oo.... o o.o... o o...... o.....o... o B-29-12Co

E-L84-55 ........ o........ o.......... o........ o..... t r.. o...... o..... A-27-LI0O

E-184-74 o......t.. o... r..... o.. o......... o. o.. o..... o..... o......... CF-2&L@5

E-L8l+-75 .o. o..... o. o. r......... o........ o.... r..... o. o.... o o o....... .E-32-L70fU.

E-184-II2 . o... o.... o... o.... o......................... o o o o o. o o.. .... EA-29-95O

E-184-U5 ....... o........ o.. r. o.o.... o o....... o..........o...... .... BA-25-925

E-184-155 o. t... o......... r...... or.... o............... r.. o...... .... b27-1425

E-].84-L56 ..o................. o...o. o.... o,o..... o....o....o.......... D-28-l@
E-184-16O . . . . . . . . . . . . o . . . o . . . . o . . . o . o . . . . . o . . . .. . . o . . . . . . r . . . . . . . . .. B-25-75O

E-]-84-175 o..... o..:. o. o o.............. o.........o..... o..o o.......... AP-27-130O

E-184-I8O o.. o..... o........ o. o or oo...... -........ o.!......... o.. .... W33-180O

E-184-190 ............... r..o.................... o..... o.... o........ AF-25-6OOD1-fOOO

E-184-2O4 ....... o... o............ oo...o. o....... o............ o...... AF-2?-1W/gZ-Voo
E-].84-205 t.. f.. r............................ o................. o o.... B-27-I30O

E-184-2O6 ....-............ o...... o............. o............. o. o..... CD-29-1609

E-L84-2q . . . . o . . . . . . . . . . . . o . . . . . . o . . . . . . . . . . . . . . . . . . . o . . . . . . . . . . . . . . A-27-I400

E-184-213 . . o . . . . . . r . o . . . . . . . . . o . . . . . . . . . . o . . . . o . . . . . o . . . . o . o . . . . . . . . A-27-13@

E-].64-218 .. o.......... o... o... o.. o. o... o.......... o....... o o........ F-31-15@

F-L8tr22h ........ o o....... o..... o. o........ o o........ o. o.... o. o. r... F-31-21@

E-L84-23L . o. r......... o o.. o..... o........ o............ o.... o........ CA-2HCn/ZVggo

E-184-235 ............... o............. r.. o..... o.........o..o....... AI(-25-IO5O

E-L8l+-236 ... o....... o o.............. o o.. o o........ o. o....... o....... J-2&ILOO

EASL+-?3? ........ o...... o o..... o... o. o.... o.o............... o o o..... BA-26-1Q40

E-184-21+1 ........ o o. r.. r...................................... o o oo to [F-254@/31-1OOO
'D-Lgt+-2t+3 . o.. o.. o. o....... o............ o........................... . A-26.l2,Cf^^

E-184-218 ............ o o.. o.... o. o.... o................... o.. o. o..... FC3G13OO

B-fg4-24g ............ o.....................o........................ Bft-2&lrOO

E-184-250 ........................ o. o......... o...................... D-30-7@

fr-Lgl+-252 . o................ t........... o. o...............o o..... .... 8b26455/32-L2l+5

E-184-251+ .. o.... o.. o........ o.. o.......... o............o...... o o.... rc-30-140O

E*L8l+-257 .............. r...... o.............. o...... o... t o. o........ AP-25-1O5O

E-184-260 ... o.. r.. o.. o. oo... o............... o r. o........... o.... t... 8-2&1600

E-184-26I o o. o. r. t...... !...................... o... o o....... r......... AP-31-30OO

E-L84-262 . . . . . . . . . . o . . . . . . . . . . o . . . . o o . o . . . . . . . . . . . . . . . . . . . . . . r . o . . . . A-26-12@

D-L84-263 ..... o....... o.............. o......... o.... o...... o... o o. o. . AF-2?'?7f /*gt
E-L8l+-261+ ........ o o.. o................. o......... o.... o. o... o....... A-28-190O

E-L84-265 ....... o... o o.. o. o......... o................ o !...... o.... .. AF-2y6OOff-fOOO

fr-ll84-266 .......... r....... r.......................... o......... .... F|29-675

E-184-268 .. o.. o.................. o.... o o...'..................... .... EF-26-lSO/l].-gCD

t-LSl+-269 ............ o o...... o.... o............. r............. o. o ... FC-33-26Cf,.

gt-Lgl+-2|O o.... o.... o................. o......... o............... o. o.. AB-31-30OO

E-164-271 .. . . . . . . . o . . . . . . . . . . . . . . . o . . o o. . . o o . o . . o o . . o . . . .. . . . . .. . . .. [K-24-75O

F-ll8t+-272 .............. a o....................... o.... o o o............ A-25-1@0

WL84-271+ ... o.. o. o... o...... o................... o..... o............. Fl-32-21@

NOIE:

THF^58 COIIS T{AI M ORMRED BT THE OI.D COIL NI'I.TEER OR tr TIIE NEW COIL NI'UM OR gT MT[I.


