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#1033 BOW & ARROW

INSTALLATION AND GENERAL GAME OPERATION INSTRUCTIONS

INSTALLATION

On all games there are certain items that should be checked
after shipment. These are visual inspections which may avoid
time consuming service work later. Minor troubles caused by
abusive handling in shipment are unavoidable. Cable plugs
and sockets may be loosened, switches (especially tilt switch-
es) may go out of adjustment. Plumb bob tilt switch should
always be adjusted after game is set on location and leg
levelers are adjusted.

Visual inspections before plugging in line cord:

1. Check that all cable plugs are firmly seated in
proper sockets.

2. Check that cables are clear of all moving parts
and relays.

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

4. Check switches for loose solder or other foreign
material that may have come loose in shlpment and
could cause shorting of contacts.

5. Check wires on relay coils for proper soldering
especially the bare (common) wire connecting a row
of relay coils. Cold solder connections may not
show up in factory inspection, but vibration in
shipment may break contact.

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

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

8. Check the transformer for any foreign material
shorting across wiring lugs.

9. Check wiring of transformer to correspond to loca-
tion voltage. (Transformer wiring card in front
cabinet).

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

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

Check adjustment of the three (normally open) tilt switches:

(A) Panel tilt on bottom of playfield panel.

(B) Plumb bob tilt on left side of cabinet near front door.

(C) Ball tilt above plumb bob tilt. |
Insert the smaller ball (15/16" dia.) into the ball tilt
assembly, and adjust the bracket so the ball will roll
free to contact the switch blade, if front of cabinet is
raised.

Plug in line cord:

Check adjustment of the (normally open) kick off swtich at rear of
cabinet mounting board near cable plugs. Check adjustment of the
(normally open) anti slam switch, on front door. If either of
those switches is closed, the delay relay is energized momentarily.

General Game Operation:
‘Place ball into playfield by outhole.

Coin Game:
If coin should be rejected move on-off master SWltch at bottom right

front corner of cabinet to "on" position, then coin game. Coin
lock out device rejects all coins when power (master swtich) is
off. Also check the delay relay. If this relay is energized, the
- game will not accept coins.

1A. If coin is inserted in 1lst (nickel) coin chute and game is
conditioned for 1 play - 5¢, it will energize the coin relay
If game is conditioned for 1 play - 10¢, the first coin in-
serted will advance the 2 coin unit, then second coin insert-
ed will energlze the coin relay thru the 2 coin upit switch.
(See 1lst coin chute adjustment plug p031t10ns on game adjust-
ments sheet).

1B. If coin is inserted in 2nd (dime) coin chute and game is con-
ditioned for 1 play - 10¢, it will energize the coin relay.
If game is conditioned for 2 play - 10¢, it will energize the
2nd coin chute relay and 2nd coin chute relay will advance
the credit unit (2 steps) thru the credit circuit. (See 2nd
coin chute adjustment plug positions on game adjustments
sheet). |

1C. If coin is inserted in 3rd (quarter) coin chute and game is
conditioned for 2-3-4-5 or 6 plays - 25¢, it will energize
the 3rd coin chute relay and the 3rd coin chute relay will
advance the credit unit (2-3-4-5-6 steps) thru the credit
circuit. (See 3rd coin chute adjustment plug positions on
game adjustment sheet).



1D.

2A,

2B.

2C.

3A.

3B.

3C.

When the credit unit has been advanced from 2nd or 3rd coin
chute, (as described in section 1B and 1C) the front door
credit button switch, (when actuated) will energize the
gredit relay and then the credit relay will energize coin
relay.

The _ o;n_relaz, when energlzed by any of the ways described .

{1 i1l-stay-energized thru its own
hold—ln switch and (normally closed) #8 score motor switch,—

The coin relay Wlll energize the reset relay thru a game over
ela¥ switch, Of “Score motor and then thru normally
‘open_#2 and #11 score-motor.switches, enerdize the #l and-
32 score resetm;elayﬁiﬁThe reset relay will operate the

oth the

score motor. and the score reset relays will

be . energlzed thru a normally close 8 SCQFEQEQ;QIWSuLtChﬁwQLMo

"‘ﬁ.‘Il.---ﬂ-“'..- o O 2ZeXxo DOSltlon'

The coin relay, thru a normally open #3 score motor switch
will advance' the total play meter, and thru the reset relay
will reset the coin unit, ball count unit and the player up
unit. The coin relay will also reset the credit unit, (1
step) when energized by the credit button. Thru a normally
open #4 score motor switch, it will energize the game over
relay latch coil, and thru a normally open #7 score motor
switch, it will energize the four 100,000 relay latch coils.

‘A ball on the ole SWltCh at the start of _game wil

energize the outhole relaz_thru g normally (cIo sSco
otor SWltC stay energl -
4in and a normally ‘closed #10

10 score motor switch.. For Opera-
tlons after the first ball, see under heading "Sequence of
Operation”

Whenﬂth__outho;eﬂrelay_ls“energlzed, it will o erate the
r sotenocid

score motor and th ole ki

Ehrnﬁa“nmrmglly open 47 score motor switch The ball will
be kicked thru the ball trough to the shooter alley. The

game is ready for the first player to play.

. To condition the game for 2nd player, 1nsert1ng coin (s) or
use the credit button before the 1lst ball is played, it will
energize the coin relay again. This time, the coin relay
will not energize the reset relay. It will operate the
scbre motor, advance the total play meter, subtract a credit
from credit unit, (if credit button was used) and advance
the coin unit thru a normally open #3 score motor switch.
The game is now set for 2 players; repeating this sequence
will set game for 3rd player and 4th player.
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SEQUENCE OF OPERATION:

1A.

1B.

When _a ball 1s_glayed, the ball index relay will be ener-

‘gized thru the 10 poin¥; 100 point or lLQﬂQ_pQ&g§a§ggxe
rela zed thru its own ho i

switch Wclosed<§6 icore motog:__sm_t@
*'--—-—-""—-‘ pe——

normally closed outhole relay switch.

When the ball goes into the outhole:

A. The bonus score relay is energlggd and oRer;_es the,

et gt

score of the player. When_rhemwcorlng is completed,
this bonus score relay is de-energized and thé gqut-
hole_relay_lguenerglzed. The outholelrelay will
remain energized thru its own loc¢k in switch until
the normaIIV closed 38 score motor cam switch opens.

B. The outhole relay will advance the player up unit

ru motor cam switch, (1f more than one
‘%

eeme - W

- player is playing and no extra ball has been score

C. The outhole relay will advance the ball count unit
thru #3 score motor cam switch after the last eligible

player has played if no extra ball was earned, the
extra ball must be played off before the ball count
unit will advance. When the ball count unit has
advanced, the player up unit will reset thru #4
score motor cam switch.

D. The-outhole relay when energized will operate_the
score ru #7 score motor cam switch it

Wwill energize the outhole kicker solenoid which will
eject the ball from the outhole to the shooter aIIey.
The outhole relay thru another ¥6 Score motor cam
switch will advance the bonus unit from zero to 1, 000
position. The outhole relay when_enexglzgd“mllllde-
‘energize the ball index relay, the extra ball relay

and the tilt relay.— T
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FEATURE OPERATION AND SCORING
Bonus score features:

A bonus score of 1,000 to 10,000 may be scored. The game starts
with a bonus score of 1,000. The bonus score advances one step
at a time each time the upper right target is hit. It also
advances each time the spinner lites complete one sequence; each
sequence is completed by lighting the top (10th) spinner lite.
When the ball goes into the playfield collect bonus hole, the
bonus score lit is added to the player's score., When the ball
goes into the outhole, the bonus score lit is added to the player's
total score; if the double bonus lite is 1lit, twice the bonus
score lit is added to the player's total score. (Note: Double
Bonus is awarded in outhole only.) Ball in bonus hole adds
score but does not step down; bonus steps down in outhole only.
A tilt nullifies the bonus score.

Double Bonus feature:

When "A", "B", "C", "D" Thumper bumpers are 1lit, the Double Bonus
lite lites.

Hitting "A" target lites "A" thumper bumper.

Hitting "B" target lites "B" thumper bumper.

Hitting "C" target lites "C" thumper bumper.

Hitting "D" target lites "D" thumper bumper.
Thumper bumpers score 100 when lit and 10 all other times;
targets score 3,000 when 1lit and 500 all other times. The
double bonus lite goes out at the end of a game, when the ball
goes into the outhole after the bonus score is collected or when

the game is tilted.
Flash-Motor Lites:

When the ball goes into the top center saucer or strikes the
lower center target the indicated Flash-Motor score is added
to the player's total score. The Flash-Motor score is con-
trolled by the Flash-Motor unit. The Flash-Motor stops when
a ball goes into the top center saucer or strikes the lower
center target; it also stops when the game is tilted or com-

pleted. -

Skill Shot:

To register a high score when the ball is in the shooter alley
the ball shooter should be released so the ball will enter the
top center saucer when the "5000" score liteis lit.

Free Ball Gate Feature:

The free ball gate is opened when the Flash-Motor unit score of
"3000 and Opens Gate" is collected. (To open the Free—-Ball gate,
the playfield ball must go into the top center saucer or hit the
lower center target when the Flash-Motor unit score indicates
"3000 and Opens Gate"). A ball through this gate when open
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scores 3000 points and is returned to the ball shooter. The
gate remains open until a ball goes through and is returned
to the ball shooter, a ball goes into the outhole, or the game

is tilted.
Extra Ball Feature:

The game will award an extra ball when the lower center target
is hit . when the extra ball lite is lit. The extra ball
lite lites with an ON/OFF made once a bonus score of 10,000

is registered; the ON/OFF sequence is controlled by an alternat-
ing cam on the score motor. Only one extra ball is awarded

at any one time; the extra ball earned must be played off before
another extra ball can be scored. The game is adjustable to
award an extra ball when a pre-adjusted hi-score is registered
or through the special feature (see below).

‘Special Feature:

The "Special" award is scored when the ball enters either out
lane when the special lite is lit. The "Special"” lites lite

with an alternating mode once a bonus score of 10,000 is register-
ed; the alternating sequence is controlled by an alternating

cam on the score motor. The special award is adjustable to score

a credit or an extra ball.



Score cards to be used on Bow & Arrow
are as follows:

3 Ball Scores 71,000 Card Number M-1508-45-E
- 114,000 (payout set on replay)
147 000

5 Ball Scores 97,000 Card Number M-1508-45-D
148,000 (payout set on replay)
181,000

3 Ball Scores 73,000 Card Number M-1508-L5-FF
120,000 (payout set on extra ball)

5 Ball Scores 91,000 Card Number M-1508-L45-HH
142,000 (payout set on extra ball)

NOTE: All planield posts to be set in medium position.



GAME ADJUSTMENTS

PLAYFIELD PANEL POST ADJUSTMENTS:

Posts that control left and right outlane opening on panel (see
panel sketch) can be moved to make access to outlanes easier or
harder for ball to enter.

Easier entry will decrease playlng time and scorlng.

Hara*r entry will increase playing time and scoring.

HI-SCORE ADJUSTMENT PLUG:

Located on back box lite insert. This plug provides a wide range
of eoverage at which hi-score credits can be scored. (See the
score adjustment card in back box for plug positions).

MATCH FEATURE ADJUSTMENT PLUG:

Located on front cabinet mounting board. This plug provides
positions to operate match feature on or off.

HI-SCORE FEATURE ADJUSTMENT PLUG:

Located on front cabinet mounting board. This plug provides
poistions to award Hi~-Score credit or extra ball.

BALLS PER GAME ADJUSTMENT PLUG:

Located on front cabient mounting board. This plug provides
positions to operate gamé on 5 ball or 3 ball play.

1ST COIN CHUTE ADJUSTMENT PLUG:

Located on the 2 coin unit, on front cabinet mounting board. This -
plug prov1des positions to’ give 1 play for 1 coin or 1 play
for 2 001ns thru the 1st (nickel) 001n chute.

2ND COIN CHUTE ADJUSTMENT PLUG:

Located on front cabinet mountlng board. This plug prOV1des
positions to glve 1 play for 1 coin or 2 plays :for 1 coin thru the
2nd (dime) coin chute. NOTE: When this plug is set far 2

plays - 1. coin, brown-white (male plug) wire on' 3rd c01n chute

adjustment must be in position 2.

3RD COIN CHUTE-ADJUSTMENT PLUG.!

Located on front cablnet.mountlng board, this plug provides: p091-
tions to give 2 to 6 plays for 1 coin thru the 3rd (quarter) coin
chute. Use orange-whlte (male plug) wire to set number of chdltS.



#1033 BOW & ARROW

PARTS LIST
MISCELLANEOUS PART NO. ASSEMBLY COILS - PART NO.
Transformer E-122-95 Coin Lockout FC~33-2600
'~ Score Motor (Domestic) E-119-354 Chime 10, 100 & 1000 Pts. :
Score Motor (Export)  E-119-411 (3) CC-31-2000
Total Play Meter E-32-1700 Knocker | C-27-1000
‘Flash Motor E-119-410 Slingshot Left & Right -2 AP+27-1300

| Flipper Left & Right - 2 AF-25-500/
RELAY COILS | | | - 7 28-1000

Flash Motor

-0

Thumper Bumper AP-27-1300
Delay G-30-1500 Bonus Hole Eject A-27-1300
Coin | G-31-2000 Top Hole Eject A-27-1300
2nd Coin Chute G-31-2000 Outhole Kicker A-25-850
3rd Coin Chute G-31-2000 »
Credit G-31-2000 UNIT COILS
Lock G~33-2800 . | . -
Reset G-31-2000 2 Coin (Step Up) CD-29-1600
#1 Score Reset - G=30-1500 Credit (Step Up) B-26-1100
#2 Score Reset G-30-1500 Coin (Step Up) B-26-1100
Game Over (Trip) G-31-2000 Credit (Reset) C-28~-1100
Game Over (Latch) G-31-2000 Ball Count (Step Up) B-26-1100
100,000 (4) (Trip) G-31-2000 Ball Count (Reset) C-28-1)00
100,000 (4) (Latch) G-31-2000 Player Up (Step Up) B~26~-1100
Player Reset G-31-2000 Player Up (Reset) C-28-1100
Out Bonus Score G-31-2000 00-90 (Step Up) 'CD-29-1600
Outhole G-31-2000 Score Drums (Step Up) (16) CD-29-1600
Ball Index G-32-2500 Bonus Unit (Step Up) B-26-1100
Tilt G-32-2500 Bonus Unit (Reset) C-28-~1100
Extra Ball G-31-2500 Spinner (Step Up) - CD-29-1600 -
10, 100 & 1000 Point Flash Release FC-32-2100
(3) - G-31-2000 X
Bonus Hole Score G-31-2000 UNIT DISCS
Top Hole & Center Targ. G-31-2000 |
Spin | G-31-2000 Coin W-923-260
Double Bonus | G-32-2500 Ball Count W-1043-17.
5000 BOnus Hole G-31-2000 Player Up W-923-207.
500 G-31-2000 - 00-90 W-999-28
- 3000 | G-31-2000 W-999-29
"A", "B", "C", "D" (4) G-32-2500 Bonus ‘ W-1072-47
Gate ' G-32-2500 Flash Motor W-1072~-48
UNIT WIPERS
Coin | AS-827-460
Ball Count AS-1046-648
Player Up AS-1046-6202
00-90 Al6l8-3a
Bonus AS-1046-794"
Bonus Unit A-14Q2-351
A-1402-353
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#1033 BOW & ARROW

RUBBER PARTS

A, R-521-1
B, R-521-2
C. R-521-3
D. R-521-4

E. R.521-5
F. R-‘Oa-a

PANEL

1« W-1774

2. 3-907

3. 0-903

4, P-5871-48
5., P-6359-14
6. AS-483-8
Te A=1475-8
8. A-2890-110
90 A-3713‘1
10, A-3713-2
‘1. A'3713.3
12, A=3713-4
13, AS-982-752
14, AS=982-807
15. AS-982-813

16. AS-2250-34
17. AS-2250-35

18, AS-2806+2
19. AS-28086
20, AS-28086 -1
21. I-121-3‘
22, “.12"18
23, N-121-43
24, N-121-44
25, AS-2214-24

1°* RUBBER RING
1-1/2..
2" RUBBER RING
2-1/2' RUBBER RING

3** RUBBER RING
FLIPPER RUBBER

TOP PARTS

ARCH RAIL

RAIL POST

RAIL POST CAP
BOTTOM ARCH
SHOOTER GAUGE
REBOUND ASSEM,
BALL GATE
SCREENED PLASTICS
BUMPER CAP |
BUMPER CAP
BUMPER CAP
BUMPER CAP
TARGET ASSEM,

TARGET ASSEN,
TARBET ASSEMN,

SPINNER GATE
SPINNER GATE

R.0. WIRE ASSEM,
R.0, WIRE ASSEMN,
R.0. WIRE ASSEM,
GUIDE WIRE |
GUIDE WIRE

GUIDE WIRE
GUIDE WIRE

FLIPPER & SHAFT

© INDICATES MOVABLE POSTS

FOR ADJUS




Schematics

The schematic as drawn shows the power-on and game illumination
only condition. The lock relay is de-energized. (See Figure II-1).
Figqure III-1 shows the location of specific game functions on the
schematic. This figure can be used to localize the area of
interest on the schematic for a given type of game fault. For
example, if the game were coined and the credit button pressed,
Figure II-3 shows that the lock relay should be energized.

The schematic shows it should be self-holding in the energized
position. If 'game over' is 1it on the insert, the fault must
either be in the lock relay self-holding or in the coin relay
contact. Visual inspection will usually reveal the source of

the trouble. A volt-ohmmeter will always locate the trouble.

The schematic, therefore, allows us to trace each circuit
through the game to the power source (the transformer secondary).
A color code is given for each lead to facilitate this tracing

in the game.

The numbers on the bottom of the schematic and the letters on
the left hand margin of the schematic can be used with the coil
location chart at the right hand side to locate relays and
solenoids. If the coil number is not recognizable in the game,
the schematic will give the number for re-ordering (for example,
reset relay G-31-2000). The nominal resistance of each coil is
also given.

Score motor operation is detailed on the schematic. See A-29

on the schematic. The score motor is used in the coining,

reset and scoring operations. The sequence of operation table
indicates that the score motor, when energized, will actuate
contacts associated with cams one through twelve in the
positions indicated. Cam #1 is physically closest to the motor.
Cam switches are lettered alphabetically starting with "A" for
the bottom of a switch stack. For example, the switch 2C, SCM,
on the schematic is driven by the cam in the second position from
the motor and is physically the third switch assembly above the
cam in the switch stack. It is actuated by the score motor
driven second cam in positions 1, 2, 3, 4 and 5.

The motor receives a starting pulse from various sources.
It will index itself one-half revolution (180°) by means
of a self-holding switch associated with Cam #1.

Relays shown on the schematic are shown de-energized. (See A-25).
A relay consists of a coil of wire (electromagnet, when energized)
armature or heel plate, plastic switch actuator, switch assemblies
and frame. When the coil is energized, the armature is pulled

to the coil by the electromagnetic force created by the current
flowing through the turns of the coil. The plastic switch
actuator is connected to the armature. The moving armature

pulls the actuator and the long switch blades to the

energized position. Contacts that were closed in the
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de-energized are opened in the energized position and
vice-versa. In general, Bally relays are designed to

self-hold or remain energized through a contact in

the stack after the source of initial energization is
removed. (See lock relay,E-10).

ASSEMBLY ADJUSTMENTS

1.

General

All switch assemblies consist of leaf springs,contacts,
separators, plastic tubing and screws to hold them to the
mounting surface on the relay frame. Before attempting
to adjust a switch assembly, make sure that these screws
are tight. If not, tighten screw closest to the contact
end of the leaf spring first. This will prevent the
assembly from being secured in such a manner that the
leaf springs tend to fan out. 1In general, all leaf
springs are adjusted for a 1/32" gap in the open position
and .010" overtravel or wipe in the closed position. All
contacts should be in good condition. Unless otherwise
instructed they should be dry or non-lubricated. All
contacts should be free of dust and dirt. Tarnish can

be removed with a contact file followed by a burnishing
tool. Severely pitted contacts must be replaced as an

"assembly. In general, contacts need be cleaned or re-

placed and adjusted when they are found to be a source

of game malfunction.

Relavs

All of the above applies. Relay contacts are operated dry.

Beyond the normal 1/32" gap adjustment, relays with a self-
holding circuit must be adjusted such that the self-holding
contacts make just before the other contacts (adjust to
.025" gap). Care in making this adjustment prevents false
crediting and false scoring during the game.

The game-over relay and the 100,000 relay are examples of

an interlock relay. Interlock relays are adjusted for a

.010" gap between the trip and latch coil armatures in the
trip position and a .010" gap between the nylon on the

latch coil armature and the trip coil armature 1in the latch
position. If an adjustment is necessary, the interlock relay

- adjustment screws should be loosened and the trip coil re-

positioned until the trip and latch armature gaps are proper.
The screws are then secured. Always check the switch ad-
justments after a gap adjustment is made. Open contacts
should have a 1/32" gap. Closed must show .010" overtravel.
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Printed Circuit and Riveted Disc Units

Examples of these are the bonus, the player up, the

ball count, the coin and the 00-90 units. The force
exerted on the disc contacts by the rotor requires
lubrication of the disc contacts. Periodic maintenance
must include an inspection for the presence of lubri-
cation and for contact condition. Touching the contacts
with the fingers should result in a shiny trace on the
finger. This, and absence of contact pitting and dirt
indicate a satisfactory operating condition. Contact
pitting can be corrected with a contact file and
burnishing tool. Dirt should be removed with a clean,
Tint free cloth. If contact cleaning fluids are used

to remove greasy dirt, a cloth must be used to remove
any chemical residue. Finally, apply Bally coin machine
lubricant to a clean cloth. Apply a thin film to the
contact surfaces.

[f, in trouble shooting, a rotor blade is suspected as
the source of the problem, it can be checked for proper
adjustment. A blade exerting too little pressure can
be intermittant. A blade exerting too much pressure
may slow or stop the rotor. A check for the force
exerted by the rotors can be made as follows: gently
warp the disc or printed circuit board away from the
rotor. The rotor blade should follow the disc or
board for 1/32" before contact is broken. If it follows
further, contact force is too great. If it breaks
contact too soon, contact force is not great enough.
Use a contact adjusting tool to adjust the rotor blade
pressure.

Credit Unit

The credit unit is used to store in memory the number of
credits or games due a player. Credits are payed for or
won for high score, match feature or as a special game
feature. Improper adjustment of the credit unit can
result in too many or too few credits issued to the
player. To check for proper adjustment of the credit
unit: (See Figure III-3)

a) Slowly hand actuate the step-up plunger. The step-up
arm must not engage the next tooth on the ratchet
(occasional engagement is acceptable). If the step-up
arm does,gently bend the base plate tab down (away
from the step-up solenoid) until hand actuation does
not cause consistent engagement of the next tooth on
the ratchet. This adjustment, properly made, prevents
multiple crediting when only one credit is due the

player.



EREDIT (REPLAY) UNIT

TORSION SPRING

ADJ), END
10 CREDITS 5 CREDITS
PIN PIN

HOLE HOLE
ESCAPEMENT PAWL 2 i

N.C, LIMIT SWITCH
OPENS SOLENOID LEAD

SPRING
SP-100-110
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HOLE
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15 CREDITS
SPRING
SP-100-120
(BLACK)
TORS | ON
RESET SPRING
e HOLES
(4
STEP-UP
PLUNGER
SPRING
fEﬁéEﬂ;"a P'IN STEP UP ARM
HOLE
25 CREDITS BASE PLATE TAB . RATCHET
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STEP UP PAWL

EIGURE TTT - 3 CREDIT UNIT ADJUSTMENTS
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DAMPNING
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b) If multiple crediting persists, increase spring tension
by moving the ratchet torsion spring (short end) one
hole or 1/4 turn clockwise to the next hole. This
will slow the ratchet wheel and decrease the prob-
ability of multiple crediting. Finally, check springs
SP-100-120 (black) and SP-100-113 (green) to make sure
that they are not interchanged.

c) If the credit unit does not return to zero, check the
adjustment of the switch stack just above the step-up
solenoid. If the force exerted by the blades in this
stack is excessive, the credit unit will not return
to zero. Adjust the stack for a 1/32" gap when the
credit wheel is not on zero, and a .010" overtravel
at zero. HNow spin the credit wheel by hand for the
maximum allowable number of credit. The normally
closed switch in the stack must now be opened by the
pin in the ratchet wheel. This switch is the Timit
switch and opens the lead to the step up solenoid.

d) If two or more credits are subtracted each time the
credit button is actuated, the spring (SP-100-110)
that positions the escapement pawl is too strong.
Gently spread the turns on the spring until the
proper action is obtained.

It is to be noted that selection of the #1, 2, 3, or 4
pin hole will 1imit the maximum number of credits
possible to 5, 10, 15 or 25, as desired. This pin
actuates the 1imit switch on the switch stack.

§¢ore Drum Unit Adjustment (See Figure I1I-4)

A1l sixteen score drum unit assemblies are essentially
the same. End of stroke switches are adjusted for a
1/32" gap and .010" overtravel (wipe) at the end of the
solenoid stroke. The switches in the stack are adjusted
likewise. Note that if the solenoid plunger is actuated
by hand, all switches are open in the zero position, i1.e.
the numeral 'O' in the viewing window on the insert.
Malfunctions can be corrected by proper adjustment.
Typical malfunctions are:

a) Score drum continues to step through zero during the
reset cycle (top switch in switch assembly always
closed).

b) Score drum does not score (second switch in switch
assembly always open).

c) Score drum and next higher drum advance simultaneously
on a continuous or intermittant basis. This is proper
when advancing from the 9th position to zero. For all
other numerical positions it indicates that the last
switch (closest to the metal frame) is always or
intermittantly closed.
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Score drums are easy to trouble shoot. A faulty unit can
be found visually. Visual inspection and adjustment is
adequate to correct the problem. Do not overlook cable
dress as a source of the problem. Dress bare leads away
from adjacent connections.

SECTION IV SERVICE PARTS

A parts catalogue is available upon request. The catalogue is
illustrated and lists all replacement parts for each game manufac-
tured by Bally. Requests should be addressed to :

BALLY MANUFACTURING CORPORATION
2640 WEST BELMONT AVENUE
CHICAGO, ILLINOIS 60618
ATTENTION: PARTS DEPARTMENT

Enclose $1.00 for postage and handling.

SERVICE HINTS

To maintain trouble free operation, all stepping unit contact plates,
rivet and printed circuit type should be cleaned and lubricated
sparingly every 30 days using Bally coin machine lubricant.

The Bally playfield has an improved tuff-coat finish with excellent
wearing properties. It's life expectancy, as well as play appeal,
can be extended by periodic cleaning of the playfield.

DO: Consult your local distributor for his product recommenda-
tions on this subject. Chances are, he has direct
experience based on usage. If not, clean with a mild
face type soap and a clean cloth dampened with water
or clean with a product manufactured specifically for
this purpose. Petroleum disillate based cleaners do
not harm the playfield finish. Polish, if desired.

A combination cleaner and polish such as Wildcat #125*
(Wildcat Chemical Co., 1333 W. Siminary Dr., Ft. Worth,
Texas 76115) or simply a cleaner such as Waterless
Lemonite Cleaner* (Graco Sales Co., Rebel Labs, 8152
Highway 70, Arlington, Tenn. 38002) cleans even the
dirtiest of playfields with ease. Use all cleaning
agents sparingly. An accumulation of residue can jam
roll-over buttons. Inspect and hand polish the ball in
a clean cloth. A chipped ball must be replaced. It
can ruin the finish on the playfield in a short period

of time.

DON'T: Use water in large quantities, highly caustic cleaners,
abrasive cleaners or cleaning pads on the playfield.
Do not allow a wax or polish build up. Waxes yellow

with age and spoil play appeal.
Bally has tried these products and found them effective. Bally

assumes no responsibility for their use, however, as Bally has
no control over the manufacturers and any product changes they

may make.
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CKIT #4588 INSTRUCTIONS

_#"~ SCREW DOWN 2ND COIN SET UP AND 3RD COIN CHUTE RELAYS AT

LABELED POSITIONS.

.ﬂ!’f WIRES TO BE SOLDERED, AS PER RELAY AND SCHEMATIC DRAWINGS

ARE TAPED OR TUCKED IN UNDER THE MAIN CABLE,

" CONNECT WIRES TO 2ND COIN SET UP RELAY AS PER RELAY DRAWING

MARKED A + B ON SCHEMATIC.

'vaff CDNNECT WIRES TO 3RD COIN CHUTE RELAY AS PER RELAY DRAWING

‘MARKED A, B, C, D ON SCHEMATIC DRAWING. NOTE! (WIRES -

MARKED WITHc::kRE TO BE JUMPED FROM 2ND COIN CHUTE RELAY. 3

\;//’éONNECTw-oAND YELLOW WIRES TO UNUSED SW ON 2ND COIN CHUTE
" RELAY. (NJC. sSw.) MARKEL X ON SCHEMATIC. |

/)/’CUNNECT wa AND W- 0 TO UNUSED SW. ON BALL INDEX RELAY.

N

(N.C. SW.) MARKED X ON SCHEMATIC._ NOow THERE ARE 2 sws.
ON THE‘SCORE MTR. SW. BANK TO BE CONNECTED. YOU MAY NEED

T0 LENGTHEN WIRES IF THEY ARE TOO SHORT.

b

Z;’,af’ ON THE &RD CAM SW. STACK OF SCORE MTR. TOP SW. CONNECT

W_I (N.U.)'W*U (N.Co) YELLOW (COM.) MARKED XXION

CUNNECT BLU-R AND YELLDW TO THE SIXTH CAM SW. STACK 2ND

SY. FROM BOTTOM OF SCR. MTR. MARKFD XXX ON SCHEMATIC.

9. CHECK SCHEMATIC TO BE SURE YOU HAVE MADE ALL CONNECTIONS AS

sHowm BY X, XX, XXX.



10.
11.

12.

13,

25¢ ADJ. PLUG SHOULD BE PUT TO ON POSITION.

oND COIN CHUTE ADJ. PLUG Y-B WIRE PUT INTO #3 POSITION.

3RD COIN CHUTE ADJ. PLUG O-W PUT IN #6 POSITION. B-W

PUT IN #2 POSITION.

FOR THE METER TO COUNT TOTAL COINS DISCONNECT W-BR

WIRE ON METER. CONNECT JUMPER WIRE FROM METER AND

CONNECT TO GRAY*W WIRE OF 2ND COIN CHUTE ADJ. PLUG.

(#3 POS.)

i el p ek o e A i Sy A L SR T g ke T

| S 2 COINS - 3 PLAYS
25¢ ADJ. | ADJUSTMENT
PLUG - —

.an 80-7 "‘gga 21-6 aLu-n
_ | i8-8.6-8 ()

OFF ON |
\ PLACE IN ON POSITION
2nd COIN CHUTE jed COIN CHUTE (2
~ADJ, PLUS - ADJ. PLUG PLACE (0-W) 75«1 WIRE
=L R 2 ~ IN #8 POSITION |
GRAY 80-4 | YeR 31-2 | J]8 +—— |
R 10-4 [D]2 BLU-W 255 |O|5
GRAY-W g5-10 |3 B-Y 43-1 |14
| T - 6-W 45-4 |13 ®
O] ﬁhl%% $%§B} 38-2 WIRE W-R 51-2 1O} 2 4———— PLACE (BR-W) §5-3 WIRE
IT10N -0- 70-2 {O1 IN #2 POSITION
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Delay
Re.

Block 80

Credit
Unit

Step- c_.u

Black 80

(B-R) 8i-¢4 . (B-R) gi-4
Coin ( 3rd 2nd Credit 2nd Coin Solenoid
Re Goin Coin MM o..:.u m\mﬁ %Wu_u@. |
- - A G-3I- -R) Ball
2000 . 51-6 - mm:a | (8r}Y) mum_
| T Unit =
51-6 2nd Gome| 7 Coin 6310 Set-up
{(W-R) Coin U-‘Q =~ Over ero *\ Unit Re. Credit
O-N_.—o — MQ_.-“._» 43-| Re 93-2 Limit Unit
A (R O® Recle | lGroy¥) | Limit
10-4 i Credit ] .
90-4 2nd L e - — 85-2
: 65-3 | 75-I T Unit o 45-6 (B-W) . To Match
(-Gray) | 1 m%-._c amls (0-W) Zero “Off On (G-W) Unit Circuit
.._-.. MMS mo. P 4- T-Q 57-6 %n_m_o 48-6 mmm,
25-5 _63«..5 T | fe-8 Chute
{(Biu-W) u._ 3rd Cain Chute Adj A Credit | _ ond am_ " Re.
d S [o6 05 04 o3 o2 o T Button 3rd -y
..N-ﬂl . 27-2 = Chute T _...nw-.:.;o
. Y-R)  |(Bue-W) |(G-Y G-\ W-R)  [(-0-) Blu-0 _ e.
Credit L mﬂ%@ W m Cos |4 [eoe u__-m_ s (Blu=0l zmﬁm.,m‘_oaq imm. (&) ﬁ -
Re. n—. g.ml\l P A A AN T | 53-9 | Ball  60-7 | 00.2.... |OI% wwe
| i . ; )
38-2 mn Reset | com | | T Reo" |
2oz - Re.  [Chwte Re 21-6
; $i— —{(w-0) } Blu-R)
® 5 i 85-5 2nd | o {ST-10 | :
SCM | 4 (B-W)} 13-2 b n&: m _ | ord m
Coin oo.: _ Coin | e w
Chute . Chute | Re 3 l_.ln | m. | mr 6
. 35 - -t~
\._*Am.scb« A {White)50-4 ﬁvmo_s SCM - SCM SCM

4/23/75

Yellow 30

: Left or Right Chute
* 2)Left or Right Chute

¥ NOTE: For(2), O-W Lead Plug Must Be In Position 6, Coin Chute Adj.

¥ NOTE. For (2), Y-B (38-2) Lead Plug Must Be In Positlon 3

TYPE *10 DOOR WITH 2 CHUTES

Tokes | Coin
Tokes | Coin

_uoq lto6 Credits (Off Position

)

Yellow 30

For | Credit,2 Coins-3 Credits {On Position)

Circuit Shown is Connected For Condition 2

FO-449



"TIME DELAY CIRCUIT

Purpose of the time delay circuit is to prevent unnecessary
abuse of the machine it is installed in.

The time delay relay is energized anytime one of the slam
switches are made to contact. There are two factory in-
stalled slam switches, one on the front door and one on

the mechanism mounting board. (Any number of slam switches
could be installed by the operator, to meet his individual
requirement). The switches should be adjusted to have
approximately 1/16" gap between the contacts. The weighted
blade should be adjusted to attain the desired sénsitivity.
Decreasing the gap between contacts will make switch more
sensitive. Opening the gap will reduce sensitivity. The
total time thé delay relay is energized can be varied by
changing the #455 1lite bulb mounted on the delay relay
frame. If unable to get‘a short enough time of delay, get
a Westinghouse #455 bulb; these units are considerable
faster. If stili unable to bring the time down, check the
location voltage. It should not be under 49.5 V.A.C. on

the transformer secondary.

FO-370



ij: ON-DFF

TOGBLE

i
- 10 POINT
¢ RE,

—=BALL | 1 | X Lock =L sonus ——| X our
COUNT e P RE. UNIT HOLE
UNIT Y. ' ZERD RE,
2ERD R

== PLAYER | o y-8
up
UNIT ; 100 POINT *
2ER0 J RE.
98-9 = out 1 —
; BONUS
GRAY-B SCORE
1 _J RE.
COIN BALL COUNT
e T aise 1000 POINT
" 5 RE.
|o ot RESET — 4 p— ———
[ RE. TILT
BALLS PER E.
GAME 9-R T
ADJUSTMENT m 71 e
GRAY-B
2 I
d == ALl
[er-2] s a” INDEX
BONUS RE.
SCORE
il RE,
o6uT
HOLE
s,
GANE OVER 0UT BONUS 9UT HOLE BALL INDEX
RE. (TRIP) SCORE RE. - {2 RE. .
36 OHu 49 0NN 43 OHM 78 DM
G - 31-1600 6-31-2000 *6-31-2000 6232-2500
i
- '
las-10f v-s s
‘:; GAME OVER RE. RESET RE,
50 |-8- i
|
3 OELAY RE,
81-4]8-R
DELAY |
RE,
29 04N | .2nd 3rg
§-10-1500 FC0IN coIN
2y o cotn i CHUTE CHUTE
LIN RE RE. RE,
b 1o 5. 45" 0nR 18 OHN 0= 49 OWM
ANP. Y} SOLENOIOY &-31-2000 6-31-20006-31-2000 {1o-4] -n-
L £0-29-
v | ts00 )
52-7) .
RN s |._._—I—"cf 02 |
152 (200 COIN nTTOTE 3rd COIN
n CHUTE RE,
l”"” E“ CHUTE 4, 0-v
.
' e BIUSTHENT ses to1
. —_ — =
r y r_s 5
! t TIE z':nsnn d [ [e]
-— WHEN £, L_
L | @ coin BLU-W
Z 1 UNIT = COIN
P RE. 28-5
st COIN USED
CHUTE
ADJUSTNENT | A
L4
= DELAY @) "
RE.
(s sou
GRAY-R w-BLY .
81-3
FRONT C) #455 st é)ml
\ seu.
SLAM BuLB

— CABINET

- MDUNTING
T SLAN T SLAM

(FRONT

COIN UNIT DISC
| 3 _l o st -~ 3rd
GENERAL | i I~ PLAYER T eLaver
ILLUNINATION l l ‘ 100,000 100,080
DOOR v : . .
! ‘ I [ [ o |
b = == == ..
w-k B-R|8) n-u|7 | 51
o 4t
PLAYEN
100,00
RE.
w-B
GENERAL d
ILLUMIN- 58
ATION C> (3) C\: C
o, oF \/ ,'znn ire
PLAYERS ALAYER PLAYER
— §00,000 100,000
2 4 ¥ 204 4tn
14 PLAYER PLAYER
A 100,000 100,000




10 POINT
RE, i CENTER
X out =B 4I8; TARGET L BoTToM L spin
T HoLE SE SW's. INTER RE.
RE. SCH. 3) v-g LANES
BLU-0 R.0,
. e 10 H-40 () L LEFT Losein
] 100 POINT * t RE. 3300 OHM
. ’ 10 6-40 RIGHT 7 WATT
SPIN E-105-
'_”— . sw, = '8
[sz-z] ¥-sie R, 147
sb g s ToP
s -~ POINT N HOLE &
7 BLV-¥ 1000 POINT] RE. CENTER ,
y TARGET
] RE. RE
— b — == out B @: = : = 5000
it EXTRA HOLE e T sonus
. RE. :ELL RE. POSITION 0-R :2“
L ¥-8R N HLT L spin :
T RE, T RE. 71-3
56 - 1
5
g 1308 =+ pr
INDEX [ Re.
out Rt
tton ) Y-8R -BLY
SEORE . . el
e, ; 41-2
36-§ 52 H
10 F-39
JUT WOLE BALL INDEX Tt EXTRA BALL BONUS UNIT SPIN SPIN DOUBLE FLASH
E. RE. RE. RE. S.U, SOLENDID RE, UNIT BONUS RE T RELEASE( M FLASH
49 0HN 16 0HM 78 OHM 78 OHM 8-26-1100 49 OHN SOLENO1D (T 78 OHM toiL NOTOR
+8-31-2000 6432-2500 6-32-2500 6-32-2500 6-31-2000 0-29-1600)6-32-2500 FC-32-2100] E-119-463
i
14
- Al 10 §-R-
) s Jrn TILT RE, Lio]
1 I—B—
: i
IE|-4 B-R
—
.2nd arg SCORE
JCOIN coIN CREDIT ¥ ) wotor
JCHUTE CHUTE ' E-119-354 COIN Lock RESET
i:;.n“ ::.n“ 49 0HN - LOCKOUT RE. RE.
6=31-2000 coIL 105 OMM 49 OHM
§-31-2000 46-31-2000 [Go-4]-r- BR-R FC-33-2000 -33-2600 6-31-2000
’ 84| | oaue oven TOP HOLE
. & cEnTER .
TARGET RE,
b — —i— ;-
t H BALL COUNT H
3rd COIN 2nd COIN - t_
¢ EOIN CHUTE RE. CHUTE RE. UNIT ZERD REser  Jour ! NUS
CHYTE -, 0¥ 8- [65-3)] SRAY.Y £ SCORE RE.
TRENT 3ra COIN CHUTE ADJUSTMENT PLAYER P
. e UNIT ZERO
6 5
| 5 Lomorr —l— bt o ]
e — | —— N CCIN UNIT COIN agoo
BLU-W LiMir RE. RE.
d W
25-5 AT o CoIn
L — RE.
2nd COIN 500
d =t grennt CHUTE RE.|  RE. T heser
‘ RAY- .
- GA
G - = CREDIT =t —— — = :v::
Scm BUTTON [ ara coin |BoNus wWoLE RE. -8
BLU-O (27-2 CHUTE RE. |SCORE Re, :]
24
. =~ ::s:r R200 0NN
B-w [85-5 : {¢ 172 WATY
G 0UT HOLE
I - RE, == oRuN
- 10A - —
ra 695“ 1€ [ uN1 TS
— coml . [_.I Scw, ZERD
CHUTE 50-4] -w- (18>
LX) :
e A L | — C; .
157 + M eoms “Ye sew.
HOLE RE 30
n—
| . BALL COUNT UNIT DISC R UP UNIT DISC

o 1st o= 3rd =R 1181 —_— — o — e — e ——

[ pLAYER T PLaver RE, My
} 100,000 100,000 | 1 2 3
| - E. [ e — —_—
w-0
' o o] sn-Canoer (oz] o
C _J BLU-Y
. O, ©,
= 4tn PLAYER UP
PLAYER LITES
100,000 >
RE,
- O, ()
58-7]

C:hn C)am C)HU ) MATCH
SLAYER PLAYER ON-OFF
800,000 100,000 ADJUSTHENT
- ‘—_

M 2ng 4th v | fo) 1
i3 PLAYER PLAYER :
% 100,000 100,000 1 laAIE OVER AE, [o1-4]erav-n o1- 4| GRAY-R | o:: |
k . —
—
60 | «BR- a 23-1 | BLu-v 23-1|BLU-Y L
: 20 |-BLu-
— —~o— 7 * 8 . 9 *® 10 - [ L 2 12 ® 13




LY
Lo
out
=L soTTOM BRAY-¥ X HOLE
INTER T
LANES 6 108 = GATE F571 .
R0 SCH. RE, e g Y o
Tap () TARGET TARBET | TamseT | TAKsET
- b r =
3300 OHM 65-4 -
7 WATT . 4 n:
E-105- == SHOOTER ] T RE.
147 [ TROUGH o-t A
71-9
ror — 10 G-38 L 5000 = :Enu e — A ]
“T BoONUS .
NOLE & L L
CENTER L 0-¥ :‘E’lf l:
. o-
:2"" 57 == 500 K —
* = 5000 RE Y-B
BONUS BONUS UNIT DISC . . - o - o
HOLE r' - - - - == ‘] RE. RE, RE, RE. -
-1 RE. J j - -
E]_ l 1{‘.‘.‘.‘.’"‘"""’ l 3 E -
| 2 34 5 67 8 20 | B 1
b - N -G P & }
| Foo-o0-e ooooq L—1 € € €
L —m — — — gl | 4
GRAY-W | 95-3[ BONUS [—l
. HOLE 3000 27-9 | BLU-0
% scoRe RE
RE. ‘
T Je-r
S HOLE 5000 BONUS 500 3000 A ] C
LAsH BONUS HOL s000 80 a0 e RE. RE. RE.
ELEASE( M ) FLASH SCORE RE, brar > 49" 0HM 49" onM 78 0HE 1 78 DM 78 OHK
e NOTOR 49 OHM el £-32-2500  §-32-2500 6-32-2500
-32-2100] E-119-463 6-31-2000 6+31-2000 31-2000 31-2000
\l 7 80 |-8- :
_ ¥
Ist 209 3rd ath CREDIT | TOTAL coIN coIN BALL PLAYER PLYER
PLAYER PLAYER PLAYER PLAYER UNIT PLAY UNIT UNIT COUNT ue up:
100,000 | 100,000 [ too,000 | 100,000 | RESET NETER s.u, RESET UNIT UNIT it BALL
, (LAtcHy ) o(uafewy Jo(Laten) 4 (LATon) o SOLENDID /E-32-1700 SOLENOID 2 SOLENOID( RESET RESET ~( S.. COUNT
49 0w {o 49 o 49 OHM 49 WM Se6-28-1100 B-25-1100-28-1100 (*SOLENG |0 [®SOLENOID{™ S04 ENOID UNIT
GAME 1 02 -31-2000 bcb-31-2000 bob-31-20000C-31-2000 -28-1100(%-28-1106(™ B-25-1100 s.u.
OVER SCORE SCORE SOLENOID
RE, RESET RESET B-26-1100
{114 RESET (LATCH) RE, RE.
£, RE., 43 ONM 29 0HM 29 oMM COIN UNIT DISC
5 onu C 49 oww  C6-31-2000 C6-30-1500( 6-30-1500 v A . —r—
3-2800 |6-31-2000 A8 -§RAL. 5 |
[ ] ‘E.ﬂ__i. 8 8-2 | ¥ ]
[ BRAY-W | ,‘1 2 3 4 !
5o 24 95-2 X ¢l
Scu. |
- CReatTY M PLETER
n - — =
0-% ] 1B RE. :ég
111 SCM, SCM.
sz | = | -1
v | iyg ®!
-T :gln BR-Y f L' 23 4]
-L ls3-8 s PLAYER UP UNIT 04SC
[5i] RESET X Reser " _9 A
83-1 T RE. 3A sCH.
RE. ¥-BR sew,
[ ] 14-4] k-0
L cane
OvER -8 BALLS [—7._1
RE. ——
-8 ’ per [ 1 |a e ! .
ftfz I BALL Lysrihe b9, Ol lsg | -
18 SCN. oex o AlUSTHENT S L .
RE.
0l [
= oRuN 27-1 : BLU-R 10 |
UNITS BLU-D Iz@
2ER0 ! |
(18) N 4 L our |
13 COIN T HoL! . _J
" cn. RE, Re to aact | counr
30 uni7]oisc
L i}
00-90 UNIT DISC J—
—_— ToaeT DoUBLE T
} ZERD :2"“5
, —_

B8Ly-Y

J

MATCH
ON-OFF
ADJUSTHENT
~

CREDIT

>IENEIAL

TLLUMIN-
ATION

C

D swnr

AGIIN
(INSERT)

f C SHOOT

R-Y w-y
AGAIN
(PANEL)
o+ DOUBLE C A
BONUS THUMPER
RE. BUNPER

C

L 20 ‘ehue over re.

18

o—




30 I—V-

auT — 4
. HOLE - Ist -
BRAY-¥ ql RE st —— = a = PLAYER PLAYER UP UNIT DISC .
* s THUMPER THUMPER — — — — — —-—.'
PLAYER SLING BUNPER BUMPER r ‘
e p* SHot i 1" 3 ?'!
TARGET | TAFGET . @) L i
L 1 o - 2hd . — —|— =|— v
3 T T Re. RE. 3 2nd PLAYER | R-Y
. PLAYER . < 13-§ m
g 1o - i} = s -t w
T re T RE. e T thuweer THUMPER "
0-0 D! N, NS— wo | osein BUNPER BUMPER 2 1o-90
o 0-8 @ RE. H UNITS s .
'C:. A = PLAYER L
LY, U 74-3 = o 8tn
N = BLU-Y Ird S POSITION -
N A > e |3 - vy o8 [ PLAYER K —» |
R-B L 0 b - =3 204
N A 2 J; 14 fpa-s e | 18-9 - PLAYER
Y-8 6-B B-Y REBOUND
R . 4
'c ° 18.7) ho-1] (
E —— e — g Y
:“; 1 == 7 . e RE. ath
' x . PLAYER
f [b3-a | sRAY.y —
i v = (90-1]
-GRAY- : 10
54-8 .
100 POINT PONT
=10 POINT . .
™ RE, i
£ {|— 1 4
‘nuv.{ 80-11 500 G
52-3 | ¥-8Lu RE.
N 5 ¢ ] 10 POINT 160 POINT
RE .
Re RE. Tt 5 é : R
. W (=43 0HN
78 OHM gva oHM %75 oHN 78 OM H 6-31-2000
é.gz-zsuu §-32-2500 8-32-2500%y 6-32-2500% 6-31-2000 ;
—
. 10_Jr- [T60 ]-e-
)
. —
PLAYER PLYER CREDIT
- 100 1000 KNDCKER
it ,‘,':,, BALL PLAYER it POINT POINT POINT SOLENDID(, UNIT
RESET St COunT RESET s.u CHIME CHINE CHIME -27-1000 S.U.
SOLEND 10 S3, ENO1D o 150w SOLENOID ( SOLENO 1D (= SOLEND10{™SOLEND 1D soLenoie
t-26-1100(" 8-26-1100 SGEENBID 8-31-2000 CD-28-1600]CL-3t-2000]CC-31-2000] CC-31-200 BALL COUNT UNIT NF
B-28-1100 r_._ 7...‘
COIN UNIT DISC :
s ———=
8-2 [ |
| [
234 ¥ BLU-¥ BLU-0
—J 8 4 o
B 25-1 27-3
) 15-6 S
2 PLCER ro °
T = Lo _orF |
9. 71-2
- UATCH
= 75-§% - ‘J"rsnunz
-:gsn\ A¢ ADJUSTMENT
f' B 0- J ng == *
P BRAY-R ® ! o PLAYER coINTT
® ¢ il = RESET CHUTE
b [ L | RE. s . o -
L PLAYER UP UNIT DISC | —
iy B =) | te-
exbra 3A scu, _TU+ ' 1 @
ALL sew. L 00 L g0 L creorr L T -9
14-4] 8- BLU-O T POINT T roInt UNIT e
GAME 3@
I .M 7.5 RE. RE. E.0.8. ADJUSTHENT l 3
Bus - =y 70y e
PER bt TTNN -
GANE COUNT
A).uusunn UNIT
1NDEX . E.0.8
RE. . .0.5,
" A
- SCH,
8LU-0
out
T Hou
RE, AL BALL | COUNT
[30 ] yrit | orse
r - g ‘o i
o = E
T RE RE. WIPER
DOUBLE RE. RE. . A
BONUS 4o FINGERS] ;
fee RE, BONUS UNIT DISC
p
13- 1-9 81-7 [45-19] 8-10 f3e | a1-8 '
) R-Y Yok BR-R [ BR-Y YR L
BENERAL R
ILLUBIN-
ATION (PANEL)
: C) C) - C) C ):wnn :
: == DOUBLE A ] [ 0 BATE s
C) SHOT T sowus THUMPER THUNPER THUMPER THUNPER LITE ;
AsriN RE, BUMPER BUNPER BUMPER BUNPER
CINGERT)
o | (
7 c C)n bf
TARBET TARGET




- Ist
2F PLAYER
scH,
3- | 2nd
PLAYER
e | T ke H
| " sw. 100-200
' T . Ba | C
YR ' " -8 aRAY<R T POSITION .
- ik el L g £y =
=1 - Sl d n
Tiihven I l va . TARGET [1a-4] . . Tunnn T ruaven 83-6
S ’:, E
Let-n T0 Fo24 “tn 9-8 © T inokx
L - PLAYER ‘ .- RE.
T T
1 = BONUS RE. ) our
HOLE 1000 ¥ sonus L
R-¥ RE, POINT - » SCORE 6-8
} In:. RE. T | [@-
81-1 |p-r [er-t]e-R auwes
GATE 1000 HOLE
% RE. POINT SCORE
78 0N RE. . RE.
£-32-2500 49 0nm e
8-31-2000 g
{
l 10 | -R- 10 [-R- )
- — — * —
/ 1000
e P:EINI -
fes-2) 10 K I el L, -
I AF-e | L) Y-R i | 1000-9000 SCORE DRUN UNITS DISCS -
eIt D15 E&;'—I -t frl PLAYER rudver Pihver  biaven Y- -BLU- Etl:;" ll-lE
PR T et i v M= PN
to- ‘ FEATURE I | l ce || | = | o, SRATY 8-
0 ) | ADJUSTMENT . . e Figl | ' ,—Hﬂ
PO I | || | | l ) ] 06| [
10 Iu.u.' ' x ‘ ‘ ‘ | , 5 o '_% | - |
2@ 25-8 L 1 4 ' I | ' I l ' ' - -8- ’ l 18-8]0-3 ' l
1
——p@ b 3 a.——.—.——.——-—. — BRAY-R .
——J ] | | ' [ l | | 8-R | | v 81-8 | e | -y
-0 e - a - -5 o m,_. I [XEN]
G MMM - e | e
‘0 I ° l ' . ' | . ’ r‘3-5] | o |:J‘ -¥- |50-8 I 1 .
o 5% 80-8]-BR- A
ALY G N B
10— - * - > o '— -
BLU-Y ' | I 5. 10-8]-0- I |
< N fe-2 SR P O I IO I |o| + -
’ |2' o I - v-R | ay. Lo0zg)-e- I' | 0-¥
; - SRAY . .
'l."-:i‘ ! ' :Lnu '@ I | P I ® I I ® I E :1 ’o) ' ‘ - o I E
IQ'H—O—'— 2| RE, | ] | v | | 20
|10 S ‘ g0 . 2-5 o -t [P _
7 7-2 MR ITE
I‘.- . 27-4] BLU-0 - by L - e L“J .
4 ' & T s ' H1-SCORE Nt PLAYER 2nd PLAYER
souf oLl 2l o 85 i ADJUSTHENT 100,000 RE. 100,000 RE,
1o ol - /| T L
I..‘1 " 38-4] Y-8 ‘| iy
Iy, o i) sl o . |4” N .
Ld L d L4 Lo - — —
S slies PLAYER _ PLAYER _ PLAYER PLAYER UP UNIT D1SC
:. { 10-80 UNITS DISC = | [0 Fr-
;;& FLASH MDTOR DISC
v | FuAsW woToR OiSC — e
\ —] r
s it [_“1 Tz (B r ' X Tu 7 e % @ 0 » 9: 3
A R-¥] 5w, L — P v
. — g * )
- ———— O = R
® t . >
g ’.._f\—.t‘
_ = = =) 120 .
scu, K -6- 0-¥ [ - w3 -
GRAY.Y Y-8R G-k [ 8 )
[;——fa;i—' ;5,5 [93-3] m 8.3 a [p5-4 40-2] (=2 v-s {20-6] 4121 45-3 e 30-
Q ) O O et ® D (
2000 CENTER
8000 10,000 3000 it
L
O © Q O
7000 9000 s:“'u s";““L C)mun 5000 4000




R —
& r -_I
- o——
=) 7t (]
sew. sCH. |
2 I 4 4 p e .
= LEFT = LEFT s - -—
3 8C a N FLIPPER SLING . THUNPER 1
scu. sew. I BUTTON sHot aPeER ’
* 4 l —]
80-10 FBA- 5
o |
weg
, 7 RIGHT == BRI DGE — g
. FLIPPER F RECTIF{ER j54-8 | THUNPER
. ; BUTTON BUNPER
CAP,
1.0 WFO, . :
o v L 200 .
& BALL - VOLT
< OF ek
RE,
B-Y
=0 L] O] . O
LEFT RIGHT
FLIPPER FLIPER
SOLENO ID SoLENO 1D .
AF-25.500 AF.25.500
«28-1060 ~28-1000
b 5
5000 Awp,
HOLE BONUS | LEFT AIGHT At '8 "¢
SCORE HOLE FE'O'S' kL E.0,5, SLING SLING THUMPER (© THUMPER (2 T4
RE. RE SHOT SHO T BUNPER BUNPER T
- &0 SOLENGID JSOLENO 1D )SOLENDID ]SOLENOID ]SOl
— AP-27- A1-27- APu27u AP-27- AP
BONUS UNIT 1300 1300 1300 1300
DIsC
- 10 |-R- ]70 l-ﬂ-

PLAYER UP UNIT DISC
—_— — ——— — e —— — —— —‘ tst tst 2nd 3rg 4th st
_"l'— S PLAYER PLAYER PLAYER PLAYER PLAYER PLAYER PLAYER PLAYER
— — 10-80 10-80 10-80 100-900 100-800 140-900 100-800 1000490
-11-¥-
th:"j BLY-Y BR-Y 0-¥ 14 [
2
3 il-g 3-1 73 N N 3-10
i 1 I I—I ) ] e ey f Ty ’.,5_? B
1l ey DR T rrven UNPURNTY pron DU ’
v | | r—i [ b { anaY-8 Toses, J
— ; : [NSLD) st =204 L 4y S =2 == 30 = 4tn =1t
. ol Py | o i@ PLAYER T PLAvER [ PLAVER PLAYER PLAYER PLAYER PLAYER PLAYER
I e l | | | N ] 10-80 10-90 10-80 100-300 100-800 180-900 100-800 1000-
Py -1 avoo
] ] | i@
A g *- I T ] el I ¥R aLu-0 ¥-BR v-BR YR
I | 6 h ] 51-3 27-3 56-3 38-8 31-3
1LI_. | I_l ! r—|4 scone BEY -1 —
! i I i ! | | RESET
1 ¢ o LI ! o s
* < - T ) 2y i .
I | | : . H | o5 #2 —2'F) -E 2 #2 T I 2
> 2 & T T *
. l 1 ! | 1 ! t
o ! o | o [ o, |
g °
Ml 1 AT ! -8 !
1 l I | \ | e 1 e A — - A e Py
Yo i | '_‘ ! i I | P (3 fr-
L [N []
—! o] ——; o 8 | -
L_J e d - [
2ng PLAYER 3rd PLAYER © 4th PLAYER
[ 100,000 RE. 100,000 RE.  ° 100,000 RE, —_— ] —_—_ | ——_—f— —_—— | e | _ | | — e e —_—
1000-2008 SCORE UNIT DISCS t . ® > “ [ ] ® » “
_———— e — —_—— — e — e
BLu-¥ 1o v 557 ] 100 PLAYER UP UNIT DIDC . 1000
- PoINT - POINT | point
RE. RE, E

SPIN UNIT DISC

_—"—_____—’*' —
_J

] o SEQUENCE DF OPERATION OF
T, p: SHITCH SYNDOLS WIRE COLOR CODE —
08I
1-RED -R- G-BROWN -8R. ! 2 Ta] #[s] e
~+4 NOAgRLLY OPEN 2-BLUE -BLU- 7-DRANGE -0- |.° 2
(CLOSED WHEN ENERGIZED) RN HLI O0O00CE!
GRAT-R S-WHITE -¥- 0-NO TRACER I

NORMALLY CLOSED 1-JUMPER
SWITCH

1-FIRST NUNBER-B0DY COLOR,
(OPEN WHEN ENERGIZED) 2-SECOND NUMBER-TRACER COLOA,
3-NUNBER AFTER DASH INDICATES
RE-USE OF SANE COLOR WIRg,

MAKE & BREAK SWITCH
LEFT & EX. 50 -WHITE

RIGHT l'- S1  «WHITE-RED

SPIN 51-1-WHITE-RED (USED AGAIN)
PLAYFIELD SCORE NOTOR
LITES OPERATED

—-—— SWITCH

wlelyle

|
- 30 * 3l ® 32 g 33 —e 34 *—— 35 LF 36 —e-




L oy e
= ]
THUNPER THUNPER
! BUNPER SUNPER
J AL noLE & T woe SRAY-N .
. KTER RE. !
| .y J-. . R-6 TARGET [ 55 ] b
E ) = = CENTER
THUNPER THUMPER | 03 | 14 RE, TARGET
BUNPER NPER oy
wi-o 0.5
g if DouBLE £ 5000 10 Hep
; BONUS T vonus
. n, RE.
. @
(1] G
J T J; BONUS
- - T~ HOLE 10 b {14 =
] ) ) ! ) T DONUS - = 100
‘ E_—_. [: : R SCORE 6-13 HOLE HOLE &
! H RE. sw, CENTER
DR SRy v-r TARGET
80-1 83-1 53-9) RE,
| X .
NIGHT e o g 0 To e-e‘—ry__,] :
SLING THUWPER (= THUMPER {0 THUNPER (® THUNPER
ot SUMPER BUMPER BUMPER (™ BUMPER ' " WOLE Tor )
JSOLEND 1D ) SOLENGID ) SOLENDID ) SOLENGID ] SGLENOI(D Sanys T umie ] powus HisH ore & §
APe27- APu27. AP.27- AP-27- AP-27+ RESET SOLENO1D(™ £JECT SOLENO 1D CENTER
1300 1300 1200 1300 1300 SOLEND 10 (N-27-130C (™ SOLENDID(™ A-25-850 TARGET :
€-28-1100 4-27-1300 RE. i
s To- 49 oum i
§231-2000 :
,'!‘
", oRuN
;- UNITS
g ath 11t 2nd arg 4tn [T 2nd Ird 4th i 18)
» PAYER PLAYER PLAYER PLAYER  Jo PLAYER PLAYER PLAYER PLAYER PLAYER > plaven 3§10
> 140-800 100-300 1000-8000 1000-9000 (= 1000-3000 1000-8000 10,000 10,000- 10,000- 3 neser 10,000- .5 §OLENOID
80,000 80,000 90,000 “T¥ pe, 80,000 ;60-20-1600
0-% 8-y BRAY-Y r-Y ¥-0 LEL] Bu-¥ Ll L] X
75-0 pa-10 93-5 57-3 E N = 534 ;
— — )
(TRiF)
] > i Hiv
- 0 = 4tn == st = = 3rd == 4th ® * PLAYER " 490HM
PIAYER PLAYER PLAYER PLAYER PLAYER 100,400
110-800 160-800 1000~ 1000~ 1000~ X
8000 8000 [ ! f)
st ard R-0 4th
vemR [} PLAYER PLAYER = PLAYER 10,060:90,000
-5 M
38-8 83-3 ORUK UNI TS
-8- . ? *
: orul NI TS
40-3 58-4 ZERD,SN"S,
et - — = - #1 e} ot
= =0 i} N T n-¢ T 10,000~ 10,000« -8 T 10 00 *
r 80,000 : »000- SCONE RESET
14-8] oo, 80,000 l20-1] e0,000 o, Bros
" # #i ‘_‘ﬂ"; i
e N A\ Y 79 N . I
30 Fv-
—_——|—_ e | ——— | ———————
] " [ ] J
— e —— — —— — — —— ——— . — ——
lL serle1-7] 1000

SEQUENCE OF DPERATION OF SCORE MOTDR SWITCHES

POSITIONS
ofaf2fal ofs[ei 7] 0
e T [ ]
00000
-]
O
HK »
1 |
o
a a|e
10
11 u
L |

TRANSFORMER 57.5 V. TRANSFORNER 57.5 ¥,
WIRING FOR
55.5 v. WIRING FOR 53.5 V.
220,240 V. F3 s v,
=
50/80 CY. INPUT H B.4 v,  50/60 CY. INPUT 4 v,
o) | \UJ o () .
TG O] el el g
TiE TIE ivie
min Al ain
L 3 [ W % 4
FOR 220 ¥, OR 240 V. (NPUT ° N ° o o
TYE LUG 3 AND LUG 5 TOGETHER
76-1 (ORANGE) WIRE ON LUG. 1, l
i
FOR 115 ¥, INPUT TIE bt
LUB S (115 Vo) TAP, e 1 REHA N !
FOR 240 ¥, ONE SIDE OF LINE TOQETHER ALSO TIE - '
COND ON LUG 7. ——d LUG 5 AND LUG 7 TOGETHER I NOT USED
FOR 220 ¥, ONE SIDE OF LINE | TO-TF (ORANGE) WIRE ON LUG

CORD ON LUG B,

ONE SIDE OF LINE COMD
OGN LUG S,

38

39

MAN
264
CHI(



g

COIL LOCATIONS CHART
+ CABINET TO INSERT PLUGS
NANE OF COIL LOCAT 10N . A
BALL COUNT UNIT MESET SOLENOID ---- E-17 be] [ie] - [ie}
BALL COUNY UNIT STEP UP SOLENOID E-18 - 16
BALL INDEX RE, ~--=-==- wane - F-8 AL} B1-b -4 81 13-10] 00
BONUS HOLE EJECT SOLENOID - - F-39 15-6 | §3-4 25-1] 63 N .
BONUS WOLE SCORE RE, - 14 PERTIR ) ,l"' 1qf ~q1-2
DONUS UNIT RESET SOLENOID - F-38 -8 oy n-sk |58 §3-2
BONUS UNIT STEP 4P SOLENGSD - Fog 45-2 | 1o 8| 74 b
COIN LOCKOUT €0IL £-11 48-2 | 15-8 4s-8 || s0° [+58.5
COIN RE, ---=v-- .- E-5 50.2 | 8.2 b
COIN UNIT RESET SOLENOIO - £-11 53-7| 81. :
COIN UNIT STEP UP SOLENGID E-18 51-8 |jei-4 562 85-
CREDIT RE, =--w-mcomcmcoconu~ £-9 52-3 -
CREDIT UNIT RESET SOLENOID =---- £-16 z 838 57-8 ] 944
CREDIT UNIYT STEP UP SOLENOID --- F.22 53-2 ] 01 80 | 8}
DELAY RE, o-e--w E-4 58-5
DOUBLE BONUS RE. - F-12 -
EXTRA BALL RE. =--- F-9 .
FLASH RELEASE COIL Fo12
GAME OVER RE. (LATCH) -~ E-13 PANEL T0 CABINET piues
GANE OVER RE, (TRIP) Fed S .
BATE RE, w-coococoumons . £
TE RE. 28 2] 18]
KNOGKER SOLENGID --vvv-m-an F-22 - "
14-8 14-8 54-7 10 S0
LEFT FLIPPER SDLENOID -- F-33 T -
LEFT SLING SHOT SOLENGID - £-35 20 lv 54 15-8 §7-21. | 15-4 8l
LOCK RE, -o-mvmacm-== E-12 21-2 57 27-3 | sa-t 31-8-']ig2-1
OUT BONUS SCORE ME, «- Fe5 21 §0-1 B .
OUTHOLE KICKER SOLENOID F-39 T ' 3623 1 703 401 | 85-4
OUTHOLE RE. -=--=-- Fo§ an [ sa-e | 40-8 ] 7111 48-7 | 90-1
PLAYER RESET RE, - €-20 311 il 41 75-2 Bo-10] 83
PLAYER UP UNIT RESET RE, ---eav- E-17 36-6 | 90-6 N _ N
PLAYER UP UNIT STEP UP SOLENOID E-18 13-4 Jf 7a-4 1:8 | 95
38-5 | 95.3 50-3 ] 8t-1 =1
RESET RE. =w--- PR €12 :
RIGHT FLIPPER SOLENDID - F-34 40-2 88-1 51:8 93-3 14-4
RIGHT SLING SHOT SOLENDID F-38 43-2 52-3 | 95-7
SPIN RE, =--e---c-ee-men F-10 50 l
SPIN UNIT SOLENOID Fol1
TALT RE, =-sa-veo--o-= - F-8
TOP HOLE EJECT SOLENOIO - F-38
TOP HOLE & CENTER TARGET RE, F-40
) TOTAL PLAY METER - E-18 DOOR PLUG FLIPPER PLUG CHINE PLUS
. oRUN 00-80 UNIT STEP UP SOLENO(D -e-e---e=--e-ee  £-20 al .
| ath ; uv;;;s #1 SCORE RESET RE, =-m=em-om CEe13 | | |
‘ PorvER {0 #2 SCORE RESET RE. =--e--=-=- E-13 18-100] 52.-7 | 30 []] 784 58] 75-3
RESET ;g,noo. s TOLENOID 2 COIN UNIT STEP UP SOLENDID [ ] 27-2 | s1.8 365 ||8s-n 25111 80
. -000 " c0-28-1800 2nd COIN CHUTE RE. E-s 50 | 1.6 PYpy
: 3cd COIN CHUTE RE. E-8
| 38-2 [[a1-4]
(18) UNITS STEP UP SOLENOID .
Jst PLAYER 10480 £33 0-41 §1-5 WIRES ENCLOSED IN
2nd PLAYER 10-90 E-33 51-8 INDICATES #16 GAUGE WIRE
s 3rd PLAYER 10-80 E-34
rirven iy PEAYER 10-80 sl 6200 0N USED AT POSITION ON PLUES,
11t PLAYER 100800 E-34
2nd PLAYER 100-800 €-35 12 WATT
3rd PLAYER 100-9800 E-35
; 4th 4th PLAYER 1004800 E-38
PLAYER 1at PLAYER 1000-8000 - £-36
DRUK UN1 TS 2nd PLAYER 10009000 = E-37
. ki s SU°S 3rd PLAYER 1000 -§000 - . E-37
4 R ¢ 41n PLAYER 1000-9000 --- E-38
— NI TS st PLAYER 10,000-80,000 E-30
’f'“‘,“‘"‘- 2nd PLAYER 10,000-80,000 £-33
’ AYER 10,006-80,000 E-40
- o4 §ud :'["“ }g ?,,,D_g?, n:n Eod) NOTE: ALL INTERLOCK RELAYS
19,000 SCOM® RESET : . """ ARE_IN LATCHED POS{TION,
90,000 e, Byes st PLAYER 100,000 RE, (LATCH) - E-14 S
oo 2nd PLAYER 100,000 RE. (LATCH) - E-14
> 1 » 3rd PLAYER 100,000 RE. (LATCH) = E-15
[ 4th PLAYER 100,000 RE. (LATCH) - E-18
. Tst PLAYER 100,000 RE. (TRIP) 6-38
2nd PLAYER 100,000 RE, (TRIP) D-30
3rd PLAYER 100,000 RE. (TRIP) D-40
4th PLAYER 100,000 RE. (TRIP) D40
10 POINT CHIME SOLENOID - F-2t
. 100 POUNT CHIME SOLENOID F-21
1000 POINT CHINE SOLENOID - F-21
10 POINY RE, - F-18
100 POINT RE, f£-22
1000 POINT RE, F-28
500 RE. - F-15
3000 RE. Fe18
5000 BONUS HOLE RE. FulS
A F-18
IR F-18
' F-18
RANSFORNER i 37.5 v, ‘0 F-19
RINg FoR — 53, *A* THUMPER BUMPER SOLENOID -- F-38
P, = 3.8 V. *B° THUNPER BUMPER SOLENO1D F-36
‘ = THUMPER DUMPER SOLEND!D Fu31
0/80 CY, INPUT gq 0.4 v, F-27
: NG
H{ O ]
——

il g BOW & ARROW

o e MANUFACTURING CORP 4 -PLAYER
A M 2640 W. BELMONT AVE 5-27-75

onanee) wing on Lug i "0 VSEO

E OF LINE CORD k CH'CAGOD lLL- 606|8

; ' W-1042-138

°
——p
e VO




