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V OPERATION OF A. C. RELAYS

See the Relay Charts at the end of the manuel for detailed information on the switches'
function.

A.

E.

LOCK RELAY - Is energized when a game is started and continues to stay energized until

the 115 volt power is removed from the game. Its sole function is to prevent cheating
of the game by causing the "Game-over" relay to trip through the orange-black wire.

1., If the lock relays fall to energize at the start of a game,
a. Check the adjustment of the make and break switch on the lock relay to make
before it breaks.
b. Check the switch on the Start relay with the orange-red wire.

COIN RELAY - is operated directly by the Drop-chute coin switch; the Coin relay in turn
operates the Start relay with the first coin, and advances the Coin unit with the next
coins.

PLAYER RESET RELAY - The function of thls relay is to either advance or reset the player

unit; in addition, it permits the Frame unit to advance to the next frame when the last
player in each frame has completed his shot.

1. If this relay fails to energize when the last player in the frame has completed his

shots,

a. Check the inside make and break switch on the Player Reset relay to be adjusted
to "make" before it "breaks".

b. Check the wiper fingers on the Coin unit for proper alignment and adequate
contact pressure.

c. Check the wiper fingers on the Player unit.

d. Check the Brown wire clrcuit on the Score motor disc; also check the wiper
fingers for proper alignment & pressure.

10-90 UNIT RELAY - operates three times when a strike is made and operates two times
when a spare 1s made. In a Double Score frame, the relay operates six times on a strike
and four times on a spare. In a Triple Score frame, the relay operates nine times for a
strike and six times for a spare. In a Super Score frame the relay operate twelve times
for a strike and eight times on a spare. It always operates once on a blow.

1. If this relay falls to operate properly,

a. Check the make and break switch on the 1-10 relay with the Black-yellow wire.

b. Check the wiper fingers on the Score Motor disc for adequate presure and alignment.

¢. Check the Q,T,D,QS and S rivets on the Score Motor disc controlled by the Green,
Black-green, Green-white, Yellow, Red-Blue and Blue-white wires.

d. Check the wiper fingers on the Frame Unit operating the Green, Black-green, Green-
white and Red-green wires.

e. Check the 10th Frame Control jack for proper positioning.

PUCK RELAY - operates only when the puck becomes lodged on one of the rear ten puck
switches. This relay, when energized, keeps the Score motor from operating coninuously.
In normal play, the Puck relay never operates.
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V (continued)

F. 10TH FRAME RESET RELAY - The primary function of this relay 1s to insure proper operation

of the 10th Frame unit resetting in the tenth frame; 1t assures that the 4th position
swltch on the Score motor wlll continue to receive power even when the 10th Frame unit 1is
resetting. Although 1ts prime function 1s to operate in the 10th frame, the relay func-
tions in all other ‘frames. .

1. If this relay fails to operate properly,
a. Check the inslde make and break switch on the 10th Frame relay to be adjusted to
"make" before 1t "breaks".
b. Check for proper operation of the 10th Frame unlt in paragraph VII - A.

00-90 MATCH RELAY - operates whenever the Number is matched with the last two digits of
the player's score. The relay In turn operates the bell, the Number Matched Meter, the
Star and Clover relays, and the Frame Unit. Whenever the Frame Unit receives an im-
pulse from this relay, 1t advances to the 13th position to operate "Number Matched"
light. $

1. If this relay falls to operate,

a. Check and make and break switch on the Start relay with the Red-black wire.

b. Check the Mystery-Ski1ll jack in the back box for establishing a circult from the
Red-black wire to the.Green-yellow wire.

¢. Check the insulated wiper fingers on the Frame unit operating the Red-yellow and
Black-white wire circults in the 11th, 12th, and 13th positions.

d. Check the special 6 finger wiper on the Coin Unit operating the Black-white,Black-
green, Black-yellow, Black-red, Green-white, and Green-red wire circuits. These
six wires come from the Score Motor disc.

e. Check the insulated wiper fingers on the Score Motor disc operating the six wires

’ in (d) above.

f.” Check the wiper fingers on the 00-90 Score drum units.

g. Check the wiper fingers on the 00-90 Match unit operating the ten wires soldered to
the terminals on top of the 00-90 Match unit disc. These ten wires go to all six

© players 00-90 Score drum units. .

SPOT CLOVER RELAY. The function of this relay.is to operate the CLOVER light; 1t operates
on an average of every 10th, 17th or 25th game, depending upon the position of the ad-

justment jack. While this relay operates in the 6th frame, the lite does not come "on
until the game 1s over.

1. If this relay fails to operate properly,
a. Check the insulated wipers on the Frame Unit operating the Green-yellow wire in
- the 6th frame position.

b. Check the end of stroke switch on the Frame unit with Black—red wire; this switch
should "make".at the end of stroke with a maximum of 1/16 rub.

¢. Check the wiper fingers on the Star Match Unit operating the Black—white Black
green and Black-red wire circults,

d. Check the Star Unit Control Jack which controls the Clover 1lite for proper posi-

tioning.

CLOVER MATCH RELAY. The maln function of this relay 1s to operate the "Clover Matched"
light at the end of the game. The relay should be tripped whenever the Star and Number
are matched with the last two diglts of the player's score at the same time the clover

is 1it.

1. If this relay falls to operate,
a. Check the switch on the Spot Clover Relay with the Brown-red wire.

b. Check for proper operation of the Star Match Relay in Paragraph V-J.

STAR MATCH RELAY. The main function of this relay is to operate the "Star-Matched" light
at the end of the game. The relay should be tripped whenever the Star and Number are
matched with the last two diglts of the player's score.

1. If this relay falls to operate, _
a. Check for proper operation of the 00-90 Mateh relay in Paragraph V-G.
b. Check the switch on the 00-90 Match Relay with the Blue-Red wire.
c. Check the wiper fingers on the 00-90 Match Unit operating the Blue-red wire
circuit and the ten wires which lead from the brass rivets on the 00-90 Match
unit disc to the solder terminals on top of the Star Match unit disc.
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V J. (Continued)

d. Check the wiper fingers on the Star Match unit disc operating the ten wires which
are soldered to the terminals on top of the Star Match unit disc.

K. 1ST, 2ND & 3RD PLAYERS RESET RELAY. This relay operates only at the start of the game
to reset the 1lst, 2nd & 3rd players' Scores to zero. This relay receives eleven im-
pulses from the Score motor and, in turn, operates each coil on the drum units, ad-
vancing these units to the zero positlon, through the zero switch on each unit.

1. If this relay falls to operate properly,
a. Check the make and break switch on the Start relay with the Brown-white wire.
b. Check the outer row wiper finger on the Score -motor disc.

L. 4TH, 5TH & 6TH PLAYERS RESET RELAY AND TEAM SCORE RESET RELAY - operate identilcally
to the 1ST, 2ND & 23RD Players reset relay.

M. TEAM SELECTION RELAY. This relay controls the scoring of the Left Team and Right Team
drum units. It is energized by the Player Up Unlt for the 2ND, 4TH & 6TH Players.

VI LATCH BANK RELAYS

See the Trip Relay Charts at the end of the manual for detalled information of the swiltches'
function.

A. START RELAY - cperates only at the start of the game, with the first coin only. Its
function is to reset all the units to a zero position.

1. 1If thils relay fails to operate with a deposlt of the first coin,
a. Check *the drop chute switch.
b. Check the zero make and break switch on the Frame unit with Green-white wire.
c¢. Check paragraph V - B for proper operation of the Coin relay.

B. The #1, #2-8, #3-9, #4, #4-7-8, #5, #5-8-9, #6, #6-9-10, #7 and #10 relays are all
operated by the bowling pin roll-over switches which are actuated by the puck. Refer
to the switch dlagram located in the cabinet for a detailed explanation of these puck
switches.

1. If any of these relays fall to operate properly, check the normally closed switches
on the respective relays that have a jumper going to the trlp coil. Also check the
normally closed switch on the Game-over relay, which has the Red wire.

C. #5 PIN SWITCH RELAY operates on the first shot, providing the #1 relay 1s tripped. This

relay in turn controls the operation of the six puck switches between #8 and #9 bowling
pins.

1. If this relay falls to operate,
a. Check the normally open switch on the #1 relay with Red-white wire.
b. Check the normally closed switch on the #5 Pin Switch relay.

D. 1-10 RELAY -operates whenever all ten pins are tripped, and the Score motor starts to
operate..

1. If this relay fails to operate,
a. Check the normally closed switch on the 1-10 relay with the Green-yellow wire.
b. Check the continuity of the circult starting with the normally open switch on
the #1 relay with the Red-white wire and continuing to the normally open switches
on those relays noted in Paragraph VI - B.

E. 1ST SHOT RELAY always operates on the first shot.

1., If this relay fails to operate,
a. Check the inside normally closed switch on the Game-over relay.
b. Check the ten rear puck switches for proper adjustment.
¢. Check the normally closed switch on the 1lst Shot relay with the Gray red wire,

F. 2ND SHOT RELAY always operates on the second shot. If this relay falls to operate proper-

1y, check Paragraph VI - E. In addition, check the 1st position switch on the Score Mctor
with the Gray-red wire.




VII (continued)

GAME OVER RELAY - operates when the last player in the 10th frame completes his shots; it
also operates when the game is pounded or dropped.

G.

1.

If this relay fails to operate,
a. Check the wiper fingers on the Frame unit in the 11th frame position operating -
the Orange-black wire. '
b. Check the normally closed switch on the Game-over relay, which has a jumper wire
going to the Game-over coil.

If the Game-over relay operates in the 10th frame instead of the 1lth frame, check
the wiper fingers on the Frame unit for over-riding momentarily and hitting the 1lth
frame button. To fix this, rotate the bakelite disc (biscult) slightly in a
counter-clockwise direction, when looking in at the wiper fingers.

If the Game-over relay operates too soon, check the vibration switches (tilt). One
switch 1s located under the playfield, adjacent to the #1 pin switches; another switch
1s located on the side of the back-box.

VII STEP-UP UNITS

A.

10TH FRAME UNIT: The function of this unit is to give extra shots to the player in the

10th frame, and to indicate with lights on the back glass what was made in the 10th
frame, such as two strikes, etc. Thils unit advances three times when a strike 1is made
and advances two times when a spare 1s made, only in the tenth frame. If three strikes
are made, the unlt advances nine times; when a strike and spare are made, the unit
advances five times.

1.

If this unit falls to advance properly,

a. Check the wiper fingers on the Frame unit in the 10th frame position, which
completes a circuit to the Brown-red wire and the Blue-red wire.

b. Check the insulated wiper on the Score motor operating the Blue wire and the
Blue-red wire circuilts.

¢. Check the switch on the 10-90 unit relay with the Blue wire.

If the unit fails to reset properly, ;,y

a. Check Paragraph VII-B for proper operation of the Frame unit.

b. Check the normally open switch on the 10th Frame Reset relay with the Black-
white wire.

¢. Check the normally open switch on the lst Shot relay with the Black-white wire.

d. Check the Make & Break switch on the 1-10 relay, with a jumper going to the 1lst
Shot relay.

e. Check for proper operation of the 10th Frame Reset relay in paragraph V-F.

FRAME UNIT advances when the last player in each frame has completed his shot; for
example, in a six player game, the unit willl not operate until the sixth player has com-
pleted his shot. The main function of this unit is to denote the frame position by
light indication. In addition, it controls the operation of the 10th Frame unit and

the scoring of the strikes and spares.

1.

If this Frame unit fails to operate properly,

a. Check the Make & Break switch on the Player Reset relay with the Green-red wire.
b. Check the 4th Position switch on the Score motor with the Black-red wire.

c. Check the wiper finger on the 10th Frame unit disc, which operates the Black-

white circult.
d. Check proper operation of the Player Reset relay as noted 1n Paragraph V - C.

COIN UNIT: The purpose of this unit 1s to permit operation- of the game from one to six
players; it is operated by the Coin relay which in turn 1s operated by the drop chute
switch. The first coin resets the unlit to zero, where it would remain for a One Player
game; 1f extra coins are deposited, the Coln unit would advance one step for each coin.
This unit also shows the "NUMBER OF PLAYER" lites on the back-glass through the wiper
finger on the disec.

1.

@

If this unit fails to advance properly,

a. Check the switch on the Coln relay.

b. Check the Make & Break Zero swltch on the Frame unit; this switch should be ad-
justed to 'make" the Black-whlte wire circult at the zero and 1lst positions, and

then transfer the circult to the Green-white wire at the 2nd position.
6
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VII (continued)

D. PLAYER-UP UNIT: The purpose of this unit is to show what player is "up" and to give the
score to the proper player. It should advance after each player has completed his shots.
As a 1 player game, this unit should never advance. If the game 1is operated as a 4
player game, the unit should advance until the 4th player has completed his shots, after
which the unit should reset.

1. If this unit faills to operate properly,
a. Check for proper operation of the Player Reset relay in Paragraph V - C.
b. Check for proper operation of the 10th Frame Reset relay in Paragraph V - F.
¢. Check for proper operation of the 10th Frame unit in Paragraph VIII - A.

E. 00-90 MATCH UNIT. The purpose of this unit is to show a NUMBER to be matched at the
end of the game if operated in the MYSTERY Jjack position. If the game is operated
in the SKILL jack position, the NUMBER will show at the start of the game.

1. If this unlt falls to advance properly,

a. Check the end of stroke switch on the Star Match unit; this switch should always
operate the 00-90 Match unit.

b. Check the switch on the 10-90 relay with the Green-black wire; this switch should
always operate the 00-90 Match Unit in the 0, 1lst, and 8th frames. Four posltions
in ten on the Star Match unit disc make the switch on the 10-90 relay also oper-
ate the 00-90 Match unit in the 3rd, 7th, and 9th frames.

F. STAR MATCH UNIT. The purpose of thls unit 1s to show a STAR to be matched at the end of
the game.

1. If this unit falls to operate properly,

a. Check and make and break switch on the Start relay with the Red-black wire.

b. Check the Myster-Skill jack for establishing a circult from the Red-black wire
to the Green-yellow wire.

c¢. Check the switch on the 10-90 relay with the Red-black wire; thls switch should
operate the Star Match unit in the 2nd, 4th, 6th, and 8th frames.

d. Check the end of stroke switch on the Frame unit with the Red-white wire. This
switch should operate the Star Match Unit in the 0, 1lst, and 8th frames. Four
positions in tén on the Star Match unit disc make the switch also operate in
the 3rd, 7th, and 9th frames.

G. SCORE UNIT (DRUM TYPE)

1. 10-90 DRUM UNIT is operated by the 10-90 unit relay on strikes spares, and
blows through the Player unit disc. (Black-green wire). If the 10-90 Drum
unit fails to operate properly. '

a. Check the adjustment of the inside switch (Black-green wire) on the 10-90
unit relay in accordance with Paragraph IV - C.

b. Check for proper operation of the 10-90 relay in paragraph V-- D.

c¢. Check the wiper fingers on the Player Unit for adequate pressure.

2. 100-300 DRUM UNIT - 1s operated by the same switch on the 10-90 unit relay that
operates the 10-90 Drum unit (Black-green wire). If this unit falls to operate

properly,
a, Check the 9th position switch on the 10-90 Drum unit for adequate contact
pressure.

b. Check Paragraph VII - Gl for proper operation of the 10-90 unit.

VIII MOTORS

Whenever a motor 1s found that is noilsy or twoo slow, 1t should be lubricated with a few drops
of fine oil applied to the rotor shaft bearings and the bearings on the larger shaft to which
are attached the wiper fingers. It 1s not necessary to lubricate the gears inside the motor
housing.



VIII (continued)

A. SCORE MOTOR - operates whenever a puck hits one of the rear ten puck switches; its main
function is to impulse the 1-9 and 10-90 unit relays.

1.

~
The Score motor should rotate only a 1/4 revolution to the lst Position Switch when Q
less than 10 pins are made. If it fails to operate properly,

a.

Check Paragraph VI - E for proper operation of the 1lst Shot relay. Also check

the normally open switch on the lst Shot relay with the Green-red wire. If. the

1st Shot relay operates properly, check the switch on the Puck relay and

Paragraph V - E for proper operation of the Puck relay. ‘
If the Score motor rotates a full revolution on the lst shot, when less than 10 t
pins are made, instead of rotating only a 1/4 revolution, check Paragraphs VI - E '
and VI - F for proper operation of the 1st Shot and 2nd Shot relays. If the !
trouble still persists, check the Score motor for a sticky rotor, causing the

motor to override; if lubricating the rotor shaft with fine oil does not correct
the condition, the motor should be replaced.

If the Score motor fails to operate for a full revolution on a strike, check

Paragraph VI - D for proper operation of the 1-10 relay. Also check the right

make and break switch on the 1-10 relay; the "make" portion of this switch

operates the Score motor.

The Score motor should operate an extra full revolution when the game is over

to scan for matching Numbers and Stars. This circult 1is established from the

11th position of the Frame Unit disc via the Gray-black wire.

B. PIN RESET MOTOR

This motor should operate after any strike or 2nd Shot. If it fails to operate,

1.

Check the 3rd Position switch on the .Score motor with the Gray-white wire.

IX TRANSFORMER

The primary function of the transformer is to reduce the line voltage of 115 volts to 20
volts for all the coils and to 6 volts for all miniature bulbs. The exception to this is )
the long latch bank reset coll and the drum unit display lites which are operated by 115 ':3;

volts.

In low voltage areas, (105 volts or less), a boost in the output voltages can be obtained

v
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A. IF DRUM UNITS FAIL TO RESET TO ZERO AT START OF GAME,

Dy iusertlng the Transformer Control plug into the "LOW" line. This plug is located
to the transformer.

3 GENERAL SERVICE INSTRUCTIONS

0o

Check Paragraphs IV - A and IV - C for proper relay adjustments.
Adjust the Zzero position cam switch on a falling drum unit to operate with more

contact pressure or follow-through; this 1s done by adjusting the upper station-
ary blade closer to the cam follower blade.

B. IF DRUM UNITS FAIL TO SCORE PROPERLY,

1.

o
Qo

a.

C. IF SPARE DOES NOT REGISTER, AND GAME SCORES 10 POINTS,

Check Paragraph VII - G.
Check to see that the wires leading to the coil and switches on the drum units

do not hit the cardboard drum. ) )
If the drum units still fall to score properly, loosen the two mounting screws, -
enabling the units to be slightly free. On later model games all the drum units

were shock-mounted to achieve better operation.

1.
2.

Q
<o

Check Paragraph VI - D for proper operation of the 1-10 relay.

Check the 1-10 Latch relay for tripping properly; this is generally caused by too

much tension on the top switches.

There may be too much armature gap on the 1-10 latch relay which may be reduced by

forming the tip of the armature up very slightly. In addition, apply our Coin

Machine Lubricant to the latching point of the relay. @




X GENERAL SERVICE INSTRUCTIONS (continued)

D. IF GAME SCORES AFTER 1ST SHOT ON LESS THAN 10 PINS,

1. Check paragraph VIII - A for proper operation.of the Score motor.
2. Check to see 1if the 2nd Shot relay is resetting properly. See Paragraph X- H.

E. IF THE BOWLING PINS FAIL TO RESET,
1. Check Paragraph VIII- B for proper operation of the Pin Reset motor.

F. _IF A RELAY "HUMS"
1. Check Paragraph IV - D.

G. IF THE LONG LATCH BANK FAILS TO RESET COMPLETELY,

1. Check the 4th Position switch on the Score motor (Red-wire).
2. Check the top switches on the latch bank for excessive tension; this can be
corrected by relieving some of the tension.

I. IF THE PLAYER-UP UNIT FAILS TO RESET AND STAYS IN THE 6TH PLAYER POSITION,

1. Check Paragraph V - C for proper operation of the Player Reset relay, particularly
the adjustment of the switch.

2. Check VII - D for proper operation of the Player-up unit.
3. Check for excesslve wiper finger tension on the Player-up unit.

J. 1F THE GAME IS COMPLETELY INOPERATIVE, INDICATING POWER FAILURE,
1. Check the lead-in cord to the wall outlet, particularly at the plug for a poor

connection; wiggling the plug may disclose a poor solder connection in the plug
or a poor outlet connection.

2. Check the Jack plugs in the back box and cabinet for proper matching and
fitting tightly.

Check the cabinet "OFF" swltch located in the cash box area.
Check the Transformer Control plug being inserted properly into the "NORMAL"

line part of the Jack; this control plug is located adjacent to the Transformer.
See Paragraph IX.

5. Check the fuses for burn-outs. See Paragraph II.
K. IF THE 115 VOLT BACK BOX LIGHTS BURNS OUT,
1. Replace them with Sylvania, 7-1/2 watt bulbs; these bulbs have been found to be
superior to those of the other manufactures. On later games, all the drum units
were shock-mounted, which results in longer bulb life.

L. IF BRASS TUBING WEARS OUT ON RELAY BANK RESET COIL,
1. Replace the coil with a type using Aluminum tubing which has proven to be much

superior to the brass tubing. All games are now being shipped with coils using
the aluminum tubing.

M. IF STEP-UP UNITS WORK SLUGGISHLY,
1. Clean the units in accordance with paragraph III and use the new type Coin
Machine Lubricant which is a special instrument grease. This new instrument
grease is identified by its yellow color.

X1 MISCELLANEOUS

(Vo]
.

o

A. Coil Designations
#6 - 28 - 1200
indicates number of turns
indicates size of magnet wire

indicates style of coil. A #6 coil 1s used on A.C. Relays,whereas
a #1 coil is used on Step-up units, etc.

B. COIN METER: If a coin meter is desired, connect one wire to the Blue-black wire on the
Coin relay switch and connect the other meter coil wire to the Black wire power circuit
at the fuse.

9



A.C. RELAYS

TEAM SHUFFLE ALLEY

N.O. - NORMALLY OPEN (MAKE)

SWITCH CODE

N.C. - NORMALLY CIOSED (EREAK)
M:B - MAKE & BREAK

#[3]2]/ SWITCH NUMEER INDICATES PHYSICAL
o POSITION OF SWITCH ON REIAY.
SWITCH CLOSEST TO MOUNTING
' FRAME IS SWITCH ONE,
O .

i,

NaME OF SWITCH TYPE OF
RE1AY POSITION SWITCH ®WIRE COIORS FUNCTION OF SWITCH
Orange-Red
1 M&B (2) Jumpers Energizes lock Relay and opens circuit from Start Relay.
LOCK
BEIAY Orange-3Black
2 N.C. Yellow Operates Game-over relay.
COIN Blue-Black .
REIAY 1 N.0. Yellow Operates Start relay and Coin unit.
Brown
PLAYER 1 M&B (2) Jumpers Energizes Player Reset Belay and opens circuit from Start Relay.
RESET
Red-Yellow
HELAY [Black-Red
2 M&B Green-Red Either advances or resets Player-up unit.
Black-Green
1 N.O. Jumper Operates 10-90 and 100=-900 Step-up units through Player-Step-up unit disc.
Blue
2 N.O. IBrovn-Black Operates Bell and advances 10th Frame unit in last Frame.
ed-RBlack
10=-90 3 N.O0. ed-White Operates Star Match Step-up unit in 2nd, 4th, &th and 8th frames.
REIAY reen=-Black
4 N.O. ed~Green Operates 00-90 Match Step-up unit in different frame positions.
Black-White
5 N.O. reen-Yellow Operates left and Right Team Score units.
PUCK ray-Yellow
RELAY 1 K.C. ray-Black Opens circuit to Score Motor.
‘fransfers 10th Frame relay coll holéing circuit from 4th Position switch on
1 M&3B (3) Jumpers Score motor to Zero Position switch on the Score motor.
Black-Whi te Keeps Uth Position switch on Score Motor hot when 10th Frame unit is being
2 R.0. Yellow reset.
10TH FRAME
RESET Yellow
RELAY 3 K.0. ray-white Operates Pin Reset Motor.
Black=Green
L N.C. ed-White Opens circuit to Coin lock-out coil and to Puck switches,
Brown
1 N.0. |Junmpe r Operates Number Matched Meter.
Jumpe r '
00-90 2 N.O. Green-Red Operates ¥rame Step-up unit.
MATCH
REIAY
3 X.0. (2) Juapers Operates Bell.
Brown-White Operates Star Match Trip Relay and Star Matched Meter if Number and Star
& R.0. Blue-Red are matched.
Brown-Red Operatus Clover Match relay and Clover Matched Meter if Star and Number
SPOT 1 N.O. Brown-Whi te are matched.
CLOVER
REIAY JJumper
2 N.O. IVhite-Onnge Makes circuit to Spot Clover lite.
CIOVER umper
MATCH 1 .0, White-Blus Makes circuit to Clover Matched lite.
REIAY
STAR Yellow
MATCH 1 ¥.0. ite-Brown Makes circuit to Star Matched lite,
RELAY
*NOTE: Due to wire shortages it has been necessary to substitute colors in many instances.

10
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A C RELAYS

TEAN OR LEAGUE SAUFFLE ALIEY

11

413121/
o SWITCH NUMEER INDICATES PHYSICAL
- POSITION OF SWITCH ON REIAY.
) SWITCH CLOSEST TO MOUNTING
SWITCH CODE FRAME IS SWITCH ONE.
N.0. - NORMALLY OPEN (MAKE ) O
N.C. - NORMALLY CLOSED (BREAK )
MAB -~ MAKE & EREAK
NAME OF SWITCH TYPE OF
REIAY POSITION SWITCH *WIRE COIORS FUNCTION OF SWITCH
%;:;)&%ﬁg:a Opens Score circuit to Left Team units and makes Score circuit to Right
1 M&B Red-Black Team units.,
TEAM -
SEIECTION Green-Yellow
RELAY 2 K.0. Jumper Makes Score circuit to Right Team 100-9G0 unit,
Red-White .
3 N.O. Green~Red Makes Score circuit to Right Team 1000 unit.
Gray-Black
1 N.O. Yellow Operates Right Team 10-9C drum unit.
Orange
2 N.O. Jumper Operates Right Team 100-900 drum unit.
Gray-White
TEAM 3 N.O. Jumper Operates Right Team 1000 drum unit.
RESET
REEIAY Gray
4 N.O. Jumpe r Operates Left Team 10-90 drum unit.
Yellow~Red
5 N.0. Jumper Operates left Team 100=-900 drum unit
Orange~White
é R.0. Jumper Operates Left Team 1000 drum unit.
- Gray-Black
N 1 N.O0. Yellow Operates 2nd Player 10-9C drum unit.
Orange
2 N.O. Jumper Operates 2nd Player 100-900 drum unit.
18T, 2ND,
& 3RD Gray-White
PLAYERS 3 N.O. Jumper Operates lst Player 10-90 drum unit.
RESET RELAY
Gray
L N.O. Jumper Operates lst Player 100-900 drum unit.
Yellow-Red
5 N.0. Jumper Operates 3rd Player 10-90 drum unit.
Orange-White
6 N.O. Jumper Operates 3rd Player 100=900 drum unit.
Gray-Black
1 N.O. Yellow Operates 4th Player 10-90 drum unit.
Orange
2 N.0. Jumper Operates 4th Player 100=9C0 drum unit.
Yellow-Red ’
“Iﬂé.'lgm 3 N.O. Jumper Operates 5th Player 10=90 drum unit.
PLAYERS
Orange-White
EESET REIAY " N.O. Jumper Operates 5th Player 100-900 drum uait.
Gray=-¥hite
5 N.0. Jumper Operates 6th Player 10-90 drum unit.
Gray
6 ¥.0. Jumper Operates 6th Player 100-900 drum unit.
*NOTE: Due to wire shortages it has been necessary to substitute colors in many instances.




TRIP RELAYS

TEAM OR LEAGUE SHUFFIE ALLEYS b1, 4R
— 3-L |3-R THESE SWITCHES IDENTIFY THE
SWITCH CODE SWITCH POSITION ON TRIP RELAY
¥.0. - NORMALLY OPEN (MAKE) 2-L |2-r LOOKING AT SOLDERING LUGS -5
N.C. - NORMALLY CIOSED (EREAK) )\
k&B -~ MAKE & BREAK 1-L 1-R -
NAME OF SWITCH TYPE OF
RELAY POSITIOR SWITCH *WIRE COIORS FUNCTION OF SWITCH
Jium'pi E'z; Eite Transfers cvircuit from 10-90 relay to player unit and team unit reset
1-1 M&B Red-3Black relays.
Jumper
2-L X.0. Orange-Red Energizes lock relay & player reset relay,
Orange-Green Transfers player unit reset circuit from 4th position switch to 2nd position
START 3-L MEB 8;::§2Red switch on Score motor.
RELAY Blue-White Opens circuit to 100-900 unit, lst player to prevent feed-back.
1-R N.C. Brown~Red
Yellow
2-R N.0. OGray-Black Operates Score Motor.
3-R Double §ﬂg;§§2d Opens Scoring circuit to left Team 100-900 and 1000 drum units at start of
Break Black-Green game.
Jumper
1-L ¥.0. Red-White Part of 1-10 Trip relay continuity circuit.
2-1 12D ose
-d 2) Jumpers Opens circuit to #1 relay and trips #1 pin.
e Red . Makes the six puck switches between the #8 and #9 pins
REIAY 1-2 ¥.0. Green-Black hot.
Blue-Black Permits #4 and #6 relays to be tripped on splite through the 5-8-9
2-R K.O. Jumper switches.
3-R ¥.0. (2) Jumpers Operates #5 relay.
1-L N.0. (2) Jumpers Part of 1-10 Trip relay contimuity circuit.
Blue-Yellow Opens circuit to #2-8 relay and trips #2 pin.
2-1 MAB (2) Jumpers
Jumper
42 .8 1-R N.O0. Brown-Yellow Trips #8 pin
RELAY Permits #4 and #6 relaye to be tripped on splits through the 5-8=9 puck e
2-R M&B (3) Jumpers switches. N 1/
1-L N.0, (2) Jumpers Part of 1-10 Trip relay continuity circuit,
Blue-Red
ens circuit to #3-9 relay and trips #3 pin.
$3-9 2-L M&B (2) Jumpers op
RELAY 1-R ¥.0. Jumper Trips 49 pin
Opens circuit to #4 relay from the 5-8-9 puck
2-1 N.C. (2) Jumpers switches.
1-1 N.O. (2) Jumpers Part of 1-10 Trip relay continuity circult.
uﬁy 2-L M&B (3) Jumpers Opens circuit to #4 relay and trive #4 pin.
Blue-White
1-R N.C. Jumper Opens circuit to #4-7-8 relay.
l-1L K.0. (2) Jumpers Part of 1-10 Trip relay continuity circuit.
Black-Yellow
' 2-L M&B (2) Jumpers ens circuit to #4-7-8 relay and trips #4 pip
4-7-8
RELAY 1-R N.O0. (2) Jumpers Trips 48 pin.
2-R N.0. (2) Jumpers Tripe #7 pin.
1-1L N.0. (2) Jumpers Part of 1-10 Trip relay continulty circuit.
45
Blue-3Black
KSIAY 2-1 M&B (2) Jumpers Opens circuit to #5 relay and trips #5 pin
1-1 ¥.0. (2) Jumpers Part of 1-10 Trip relay continuity circuit.
#5-8-9 2-1 M&B (3) Jumpers Opens circuit to #5-8-9 relay and trips #9 pin.
REIAY
1-R N.C. (2) Jumpers Trips #8 pin.
2-R N.0. (2) Jumpers Trips #5 pin.
*HOTE: Due to wire shortages it has been necessary to substitute colors in many instances.
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TRIP RELAYS

TEAM OR LEAGUZ SHUFFLE ALIEYS

N.0. - NORMALLY OPEN (MAKE)

SWITCE CODE

¥.C. - NORMALLY CIOSED (BREAK)
M&B - MAKE & BREAK

4L | 4=R

3-L| 3-R THESE SWITCHES IDENTIFY THE
SWITCH POSITION ON TRIP REIAY
LOOKING AT NG 1

2-1| 2-r ING AT SOLDERING UGS

1-L} 1-R

RAME OF SYITCH TYPE OF
REIAY POSITIONS SWITCH *¥IRE COLOXS FUNCTION OF SWITCH
1-1L ¥N.0. (2) Jumpers Part of 1-10 Trip Relay continuity circuit,
#6
RELLT 2-1 M&B (3) Junpers Opens circuit to #6 Relay end trips #6 Pin.
Blue=Red
1-R N.C. Jumper Opens circuit to #6-9~1C Relay.
1-L F.0. (2) Jumpers Part of 1l=1C Trip Relay continuity circuit.
Brown-Black
#6-9~-10 2-L H&B (2) Jumpers Opens circuit to #6-5-10 Relay and trips #6 Pin.
REIAY
1-p ¥.0. (2) Jumpers Trips #9 Pin.
2-R N.0. (2) Jumpers Trips #10 Pin.
1-1L N.0. (2) Jumpers FPart of 1=-10 Trip Relay continuity circuit.
. Brown-White
#7 2-% BB (2) Jumpers Opens circuit to #7 Relay and trips #7 Pin.
REIAY
1-R N.O, (2) Jumpers Forms circuit between #4 and #6 Relay.
2.2 n.c. Black-Green
Jurper Part of 7-10 Pick-up circuit.
1-L N.0. (2) Jumpers Part of 1-10 Trip Relay continulty circuit.
Brown-Red
#10 2-1L M&B (2) Jumpers Opens circuit to #10 Relay and trips #10 Pin.
REIAY
1-R N.O0. (2) Jumpers Porms circuit between #4 and #6 Helays.
28 R.C Jumper
- ot Black-White Part of 7-1C Pick-up circuit.
Green-Black
s:ng;gs 1-1 N.C. Red=Black Opens circult to six puck switches between #8 and #9 Pins.
REIAY Jumpgr
2-L y.c. Red-White Opens circuit to #5 Pin Switches Relay.
Red~-Black
1-L N.Ce Green-Yellow Opens circuit to #1-1C Relay.
gﬁ”ﬁ'zeii‘“’ Makes Feed Ring on Score Motor disc hot to operate 16=-90 Relay on Strike or Spare
$1-10 2-1L M&B Bl mite and opens circuit to operate 10-9C Relay on Blov.
REIAY ’
1-R N.0. (2) Jumpers Makes circuit to Strike or Spare lites.
2-R M&B (3) Jumpers Opens circuit to 4th position switch on Score Motor and makes circuit to
Score Motor coil.
Gray-Yellow
1-L N.0, Green~Red Part of Scoring Motor circuit.
1T 2-1L N.C. (2) Junpers Opens circuit to Puck Switches.
_— 1-» ¥.0, Juzmper
Black-White Makes circuit to 4th position switch on Score Motor in 10th Frame.
2.2 E.C Juzper ’
- reve Gray-Red Opens circuit to lst Shot Relay.
1-1L ¥.0. (2) Jumpers Part of Scoring Motor circuit.
25D White-Ureen
2-1L M&B Jumper Transfers circuit from Strike lite to Spare lite.
SHOT Yellow=Elack
REIAY
1-n §.C. ﬁgggglue Opens circuit to one Super Score Button on Score Motor disc.
Rlack-Green
2-R §.C. Black-Yellow Opens circuit to Puck Switches.
1-1 . Rrown-White Opens circuit to lst and 2nd Shot Relayss Game Over Relay and
- E.C. Jumper 10-90 Relay.
White-Red
2-1 MzB White Opens circuit to Player-up, Coin and Seéore lites and makes circuit to
g{vﬁ - Orange-White Game Over Lite.
) Blue-Black
REIAY 1-R N.0. Green-White Completes circuit to Start Relay.
Red-White
2R R.C. Red Opens circuit to Puck Switches.

* NOTE: Due to wire shortages it has

been necessary to substitute colors in many instances.




SCORE MOTOR DISC

TEAM SHUFFIE ALIEY

T .

—Green-Red 4 . @ @ @ @ ': Blue-White (To Switch on 1-10 Relay

Green-white @ @ @ @ Yellow (30 Volt Power)
Grounded ) .
ck= B = Green-White (I Frame Unit Disc)

com Black-Red Yiper @ \ = @ E
UNIT Black-Yellow ! E Black-Green (To Frame Unit Disc)
DIsC :

: Sreen (To Frame Unit Disc)

OOOO®O®®

10—20 Unit) Red-3lue j
(T5 bth Player 10-90 &2
Unit) Red=Elack {
(To 3rda Player 10-90

Unit) Red=Yellow ]
(To 2nd Player 10-90

Black=Whi te ' ® I~ Bed-Blue  (To 2nd Snot Relay)
(To 5th Player é @ \ \\ Wiper - n tettodo Switen e 110 Bolay)
10-90 Unit) Blue-Black \ With Feed > own-Ye o% o Switchen elay
(T> Sth Player [ Ring (Insulatad) @ To 4th, 5th & 6th
e ‘\-\ h ra

0 -Bed Player Reset Relay)
: (To 1st, 2nd, & 3rd

Oran, Player Reset Relay)

> Orange-Green (To Team Reset Relay)

AN 0)

®O®

Unit) Red-Green : 3 ) : Blue To 1060 Relay Switch)
(To lst Player 10-90 s

Blue-Red (To 10th Freme Unit)

Unit) Red=¥hi ‘e C 0 @

@ (2) I~ Browa-Black (To Coin Unit)
. \
@ F;’:.z:;g 2> Erown {To Player Reset Relay)

: Gray-Red (To 10 Puck Switches)

Green=3Black (To Puck Relay)

@@@ léxln ted

OREAEOOEOEEO®OIO® ®

VIEW LOOKING AT WIPER FINGER SIDE
WITH MOTOR IN ZERO POSITION

' RIVET RIVET
POSITIONS FUNCTION OF RIVETS POSITIONS FUNCTION OF RIVAETS
' Operates 00~90 Match Relay throuzh Rivet Position 6P if
. M Nunbder is matched o2 §TH Player 10=30 Drum Unit. E Operates 10-90 Relay on Strike or Spare.
{ Operates 00~G0 Match Relay ‘.h}-ough Rivet Position 5P if s Three Rivets operate 10-90 Relay on Strikes and Spares
: 5M Number is matched on 5TH Player 10-90 Drum Unit. in Single, Double, Priple and Super Score Frames.
§ Operates J0-90 Match Relay througk Rivet Position 4P if 2 Three Rivets operate 10~90 Relay on Strikes and Spares
! L Number is matched on 4TH Player 10-90 Drum Unit in Double, Triple and Super Score Frames,
! Operatss 00-90 Match Relay through Rivet Position 3P if r Three Rivets operate 10-90 Relay on Strikes and Spares
M Number is natched on 3RD Player 10-90 Druam Unit. in Triple and Super Score Prames.
Operates 00-90 Match Relay through Rivat Position 2P if Two Rivets operates 10=90 Relay on Strikes and Spares
2M Nunber is natched on 2ND Player 10-90 Drum Unit. 2 in Super Score Frames.
! Operates 00=-90 Match Relay throush Rivet Position 1P if One Rivet operates 10-90 Relay on Strikes in Super
M Number is matched on 1ST Player 10=00 Drum Unit. os Score Frames.
Completes circult to Rivet Position 6M through insulated
6P wiper if Number is matched on STH Player 10-90 Drum Unit. BL One Rivet operates 10-90 Relay on Blov.
Coapletes cirzuit to Rivet Position 5M through insulated N Eleven Rivets operate Lth, Sth & 6th Players Reset
L SP wiper if Number is matched on 5TH Player 10-90 Drum Unit. Relay only at start of game,
r Completes circuit to Rivet Position 4M through insulated B Eleven Rivets operate lst, 2nd, & 3rd Players Reset Relay
4P wiper if Number is matched on 4TH Player 10-90 Drum Unit. only at start of game.
3P Completes circuit to Rivet Position 3M through insulated c Eleven Rivete operate Teem Reset Relay only at start
wiper if Number is catched on 3RD Player 10=90 Drum Unit. of game.
Completes circuit to Rivet Position 2M through insulated . | 3 Buttons complete circuit to Rivet Position TP through
2P wiper.if Number is matched on 2ND Player 10-90 Drum Unit. insulated wiper,
Completes circuit to Rivet Position 1M through insulated [y ] ZDB{;;:‘Y‘;,_::'”“ 10TH Frame Unit on Strikes or Spares
1P wiper {f Nunbder is matched on 1ST Player 10-30 Drum Unit L]
Completescircuit from Join Unit Uisc to Rivet Positicn R
PN through insulated wiper.
R Operates Player Reset Relay from Rivet Position PM.
Completes circuit from 10 Puck Switches to Rivet Position
Ps P through insulated wiper.
P Operates Puck Relay.
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ST

FROM 10-90 RELAY,
TO OPERATE

Black-Green

PLAYER UP UNIT DISC |

OPERATES AFTER EACH PLAYER COMPLETES HIS PORTION OF FRAME

54
L.5.A

10-90 & 100-900
DRUM UNIT DRIVE

COILS Hed-White <
Red-Green C
Red-Black
TO COIN UNIT DISC
FOR PIAYER RESET wwt—
REIAY CIRCUIT
Red-Yellow C
Red-Blue C
LBrovn—Black (
lst P [ White-Orange |
2nd P Whi te-Green
3rd P White-Red
TO PIAYER-UP ~n——
LITES 4th P Whi te-Black
5th P White-Brown
6th P White-Blue

—

TO 10-90 DRUM
UNIT DRIVE ©OIILS

|
I |
1 | \
| R |
]
&l % B e . 3
o —~ 's — - © o X ° :“
3 o Q E > [} O ~ o
~ > m - = ) : ,‘-'i g 3 g
4 A& el & i £ & m & ml
o o o (3 3] (3 1 ) ) 1 >
o @ ® : '5 o! o © o o~ o E
[ [ - ~ [ [ Q o @
(L] (<] (.. > m Kbl x ~ " ~ ~ (&}
] e . SR I
[-Y a a A g A Ay ny a a. ae [N
>
t g3 p g A £33 8§ R F 5 g
~ & X VIEW IOOKING AT WIPER FINGER w0
SIDE WITH WIPER IN RESET POSITION

Gray-Red

170 9TH POSITION SWITCHES
ON 10-90 LRUM UNITS.
CONTROLS CIRSUGITS TO OPERATE
100-300 DEUM UNIT DRIVE COILS.

OPERATES TEAM
SELECTION REIAY




91

FRAME UNIT DISC ...

RESETS AT START OF GAME AND ADVANCES APTER 14ST PIAYER JFINISHES FRAME

TO SINGLE SCORE LITE Orange-White
Red-Green
TO RIVET POSITIOR D OR Green-White
SCORE MOTOR DISC FOP DOUBLE
SCORE CIRCUIT
70 LTH POSITION Black-White

SWITCH ON SCORE MOTOR

TO 10TH FRAME CONTROL JACK
POR SCORE CIRCUIT IN 10TH FRAME

Blue-Red TO RIVET POSITIONS TF ON SCORE
MOTOR DISC POR 10TH FRAME UNIT CIRCUIT

TO RIVET POSITIONS T ON SCORE

Black-Green __,orom DISC FOR TRIPLE SCORE CIRCUIT.

53 @ Five
~Z Vipers
@ Oroumied
To Frame

70 PIATER RESET REIAT. o Brom |

Insulated
Wiper
Tingers

-___________rﬁ.______ [
5
@@@

70 NUMEER MATCRED_ White-Green - /r’ - @
- | < ©)
i B
Ve R ——
70 STAR MATCH UNIT ., Blue-Dlack L . ga)
DISC ¢ o
|
1
|

H

Q@ © Q OO OO0 000 O0O0

T0 COIN UNIT DISC lack-Yhite —]
FJOR 0-9 MATCH REIAY k .

CIRCUIT. .

]
I
I
!
_ 4 | Orange-Rea 70 nouBLE SCORE LITE
I
I
I
!

N Oreen-Yallow _  TO SPOT CLOVER
@ @- WUt TRIP RELAY.
N
I 70 10TH FRAME
Red-¥hite __ CONTROL JACK FOR
SCORE CIRCUIT IN
10TH PRAME.

70 RIVET POSITIONS Q
Oreen ON SCORE MOTOR DISC FOR
\—————= SUPER SCORE CIRCUIT.

Rod-plack _ TO SWITCH ON 10-90 REIAY
nRed-Black o p STaR MATCH URIT CIRCUTE

d__ K Red-Tellow _ 10 0-9 MATCH RELAY

oprac

Brown-Fed TO 10TH FRAME UNIT
-

I
I
o @@\9) @)_I@?/ . b 1:¥ ] l— DRIVE COIL.

TO GAME-OVER REIAY Orange-Black

10 TRIPLE SCORE LITE Orange-Oreen

TO SUPER SCORE LITE Yellow-Red

JUMPER TO END OF STROKE SWITCH Green-Black
OPERATES STAR MATCE UNIT.

VIEV IOOKING AT WIPER FINGER
SIDE WITH WIPER IN RESET POSITION

Yellow-RPluck

__Gray-Black 70 SCORE HOTOR COIL
JUMPER T0 FRAME UNIT END OF
Red-Black STROKE SWITCH FOR SPOT CLOVER

TRIP REIAY CIRCUIT.

TO 10TH FRAME CONTROL JACK.




LT

RESETS WITH 1ST COIN AND ADVANCES WITH 2NWD COIN

COIN_UNIT DISC ,,,

TO RIVET POSITION PM ON
Brown-3Black SCORE MOTOR DISC FOR
PLAYLR RESET REIAY CIRCUIT

Black-White /,s'rp
Black=-Green szgﬂp
Red~Blue —
T0 SCORE MOTOR Black-Yellow 312_DP
DISC FOR 00-90 _|Bed-Yellow

TO PIAYER "UP*
UNIT DISC FOR
= PIAYER RESET
REIAY CIRCUIT

MATCH REIAY -

CIRCUIT. _|Red-Black

Black-Red (7|

_ | Bed=~Green

) {Redcuntte |

I I~
3
3 ®
-]
1
5
I

7
70 10-90 EELAY.
CONTROLS CIRCUIT M(
FOR TEAM SCORE

White-Blue

White-Brown

TO NUMEER OF

Whi te-Black PIATER LITES

_|¥White-Red
White-Green
White-Orange

S wen o

VIEW 100KING AT WIPER FINGER
SIDE WITH WIPER IN RESET POSITION




0™ FRAME UNIT DISC ..,

r——

VIEW 1OOKING AT WIPER FINGER SIDE WITH
v WIPER IN TOTAL EESET POSITION ’ @)

NOTE: Thie unit operates only in last Frame. Unit advances three times per strike and two times
on a spare. :
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. - nie R L8 m——

STAR MATCH UNIT DISC

T0 00~90 MATCE UNIT
—swe DISC. FOR NUMWEER AND STAR

TO PRAME UNIT DISC Blue-Black
FOR MIX TO OPERATE 00-90 UNIT™~

Black-Red

T.S.P.
UNIT ADVANCES IN 2ND, 4TH, 6TH & 8TH FRAMES THROUGH
10-90 REIAY. IT ALSO IS ADVANCED BY THE PRAME UNIT END-OF-STROKE SWITCH.

[ [
3
- - o
I E
i g |

(<)

FRAME UN.
nn-ur?gmon SH!%‘SH. TOR
CIRCUIT TO SPOT CLOVER I

MATCHED CIRCUIT

5066840

[, [ — \
r \

70 SPOT CLOVER JACK Black-Red

g, S————

170 SPOT CLOVER JACK ._M“___,_._@)\—’
\

7

OO0 OO0 OO0 0OO0OO0O0o

_Black-Geeen __ 70 SPOT CLOVER JACK

9

@ Y

O Vo

| S W ! ]

. ERRERRERR
STAR LITES - | |

VIEW LOOKING AT VIPER PINGER HIIR
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00 -90 MATCH UNIT DISC

ALON
L O
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Y 20 0 c T0 10-90 DEUM UNITS.
|6° 0 20 20 80 i——”—J——W—r—>mn NUMEER MATCH CIRCUIT.
’ o
o ~ £}
TO 00-90 MATCH REIAY Red-Blue H & A 3 & . ’
SWITCH. FOR NUMEER, STAR & $ & g & & 4
. CLOVER MATCHING CIRCUIT. 5 H 3 H 2 ! g :
1 14 £ H k1
“ o (-] a S S ~
i
v
B g
ST el
_|Gray-Bed * -} 60
t_| Black-Yellow . w;] 10
-'_—-—-1“'434' .
| Blackgreen . | 70
Black-Red 30
[y}
o N .
- TO SR
Black-White 80 | .7cH UNIP
—® pISC. FOR
Brown-Yellow 20 NUMHEER & STA R
MATCHING CIRCUIT. . .
' |_Brown-Black | 50 LN
00 ¥hite-Qrange | ) : ’
s i Brown-Red 90
¢, 'k | Wnite-Green | :
T S A PR | Prown-wnite |40
R . " 90 White=Red oo
' o : Brown 00 . @-; )
. , :Nhite-Black — s .
3 . R Y .
. 0 NUNERR y ' ; :
MATCH LITES 1te~Brown . s
Yollow=Green oo
P ' ’ . i I N
- Yellow-Red S L
./ * PR [ iy
o ) Yellow-Black | ' - ’
o lack 1 i 1 R 353
B ¢ S % .
» L] 4. . .
i Tao, e
¢ Lo &
. - !.“:vv - -
‘ : v
¢ ‘ o
n !
' - 4 % !
! - v T
1 "
' £ B

. e fu
& s 7



YELLOW N
L |
rE
A
'n —— — — — — — — — — . e W
r — T 3 i HEl
I ]!
| PLAYER UP S. U D/sc [
A .
l 3 4 s | l
! 49 ! 'l q 9| | °
I (S B, S AR SRR, i Ll-— ——
R 1 57% Y
S 127
YécL A A A A N 10-90 S.U. :
l _I_ i #pys, ==
L ; SW.
137,24 w240 | Tranee 40, 5| Terw, 574 )5 e
Xe3kop | wle3de | [3=ep | wlgptne £otnp i
X|eeser | Y\eeser | wigeser | Yeeser | Y eeser RESEN
S RE N N § e X eE RE 187,28
v RWELT
= s7p S=2%p 3%p 4Tho | = S5Up P a{gs!f
‘;0.70 Yio-90 0-90 10-90 10-90 - 0'?9 f' é
Su 260 's.uzwa 5.0, 7ER0 sv.26R0 S.V.2680 s sl _’L
Sw, SN sw. L 77 S L " =
o) STALT, 100900
R :; E o l‘:x; RE 3 S.v.26R0
~ Sw,
& .
= R = —~ ) =~ o
-
3 E:‘. 3}2 N 3 N E; NS 3
N - &::‘: N o e~ < ) o S
Ny W NS 8y Yy e ¥g ¥ g el
Yy R v N ™ <9 X0 ‘f‘ﬁ B #:
N a d3 » A BB, IFE T IiB wuptB T e%
N 3 & 8\ ns RN NN Y RS R N
by ~ ™ % \n A\ < VAR s 5
1S yoLrTs - o s |
6OCYCLES ~a)
BLACK B
% e S
P VAl
nsvoLr 0 AmP H 20 4mP VAN
OUTLET FUSE FUSE Moo
( 9:’ 2 %
fa . D 4 ~
oiF N I « S T I R I
W 14,7 ~ NS XN ol o v, ‘v 3
W, N N a 2 TV~ €0y o Vil ol
& = ~ & et A o
e ™ L X NL ,
8 N e N s v
Q e S IR TR wi A ? 3
. WY N} RO % hd Q : LN
) A ' L L)
= Yy’ 2 . : o
$ © .
(1) [, s R
. » £
5 voLr « AL L o T
BALL Box 4.0.  |erosep
DISPLAY & 2€  |itiezo —f- by
LITES Y PosiTron M de) . .9 e
NN “ FRAME | | ScokE N Yo -~y
¥L‘_, EN I Fi—pre . ' R
| sc ]
SR K e " . 65-%0
3 33 q > == A1ATCK
Q V] R © 1 {
:‘L\; M é . @) . ’- |EE
3 & e — - A
: 34 " o IEREENEE sour
) B . ¥y ‘3 3 ' oo
< . L
N - . : CO/N, S.U. DISC. | - -.L:o:x ! :
. R o ¢ & 3 ¢ I 2c 2
" e e e (I e 1
. I e se-
. . Qf N N ¥ o o tle0
VOLTAGE . e L R N A A R O B 130
_CoNTRIL == CoIN - | r‘ I @7 83 64 65 12
PLUG : . RE - Kl LY Peaver up s.u. Disc | . 3 |0
. . . rE - ————=== B
, . “g’y FRAME. ' B L'
YétLomw | ) N ' S.0.DI1SC N Pl
‘) . A : . . 1
g ] . . *\
a . ’ - : v SwircH SvymBoLS
. LIST OF ABBEEVIATIONS : : - —T —
EA M ;0 | G0 - GArIE ovER POS - POSITION ) . . N
' Nsamp i Ve
FUSE T - sumPER RE - RELAY ST A
SE*UFF! E,, ' t|TR - #ore R SY. - STER U GmiT eriALLY OFEN SW. | NoZ ALY CLoSEDYH
N + NORMALL L | AMOR~1ALL (3 3
. ) P = PLAYER " |£0S-END 0F sSreokE . CLOSED M,,E”) (o=e~ NHEN[’
T , .ot ENERGIZED £.6RGI2ED /. .
Al ' l EY o . ) - WIRE CoLoR CODE - B 1 - ;
INITED MEd € o.s ' . 8- BLACK G- GREEN R-RED , L R . S -
viTeL 4 . e, z-f—.:': . : BLu- BLUE O - QRANGE W - WHITE . e o v
" g S . [BR-Grown” | P - puerie | v- veLiow ' | #maxe éBeEax | Swirew fonranid
. . : o A . W-R INDICATES A WHITE wigE |° = |7 swired - N it s errastun
. . _ EXAMPLE! 70’4 eén FRAZER, ) . EY A MeTiT LAy
L] N . . . R ] T
- : : . REE ® s e N - ‘
RN RYZs 230 .
. . \ PR Al — s




. r i‘ TIIE A
G-y 2000 9909
- - —_ .
e o !
Sl ;
—_————_—— T T T T T T g, |
,__ rEAM H
- ELECT
{ { ¢ i 7 T %% -y
PLAYER UP S.U DIsc P
10-90 S.U.
2 3 QPS5 SW,
q
) 1 ___ o—J— a
o | e {
- N [70-90 5.0. l l
9%pos TEAM [. —377L
Sw RESEr |. esser
. =~ ” V23 RF
14 1,24 157,24 47,8 3 3
p| W¢3%% §3%°pP | N|go™pP L u 5’“"* :
| N RESET | W|geser Xl eeser Torw e | Torm 5T w RE 9 :
NIRRT N Ter stz 40,57 , £
g N £o¥70 | LleamHF zg; == JEM
—— LESET NlgrseT T -
p 2%p 3290 =4%p Ee; §| e A 4
: lm ) yee 50 3o o ggzo o .
9 SY2E v V. = sThp | == 47, ’ }
Sw. sw. L1 sw $=5m4p 6'”‘; v P —
e bty 0 -0 5.0 ]
N Q kN $0.200) suzeee o FopIs <,
9| ¢ Q A L% - S ;\ ;\ o ~~ "\ N “
0 N . RN { ik DY = P O] Yolu e Mk )
'y ~3 3 Y 3y 3 303 S IR R 5 R Wiy
N ) & NOA e (& oFfR Lo~ &8 o v 2 N A
5, S ey N YA 8S S R~ 4 Sy IS R < o
: X3 Ny PR P DY R WY i N " NS N
? [ 2 v - Y N X IR w v N
. v I h AR 3In - =3 3B -~ 33 N o8 ~3 2 &
N R e o
B 3B B S UB B sie wpis | & doad NN R
TN ) Y . [N . < e TR o EEENE @ SN
? EEN T ' N TS| N TR v SR $3 NN |
7 ‘ .
B i i
4 o {
¢ i
) £ J
; ‘
";:.‘ "Q N N “.':g ‘:‘§ & ng\ vl - DIty R N ;\g FRAME
%) NG R ';',\, Mo ‘}‘ ™ TP A tw: el in}. jocee RSN fy:} S.u, ois
b N 3> N [ ol T gl BT R N~ ~- : I e FEFO 7Y SR N
BN B odove) R ) oS 0 Ny Tl les - 1
& =3 ; W\ NN Lo XY Ul e haM L _#_t" T : -
N - w ] TN TR S BRANS B e N ‘«u&% eI SIS 3 r
& 2 L3 \\u:; ::'"J{Q L r Cams 2wl T §‘(g’ o o '?QQ 3& ) !405:
S J 3 R S B G Rt oI @5 g 8 g G < s
Noer O SC# s TR0 Tl 3yl SsBTHB st € ak 11
LA il WONSIAN I PR O D0y ry LY vil. . . ~ AR ol l
SR s Rl D M3 ok - ] g i ? P
A ] ) . ¢ S L
Yy 2 L § &}
2 3 %
@ o ks vl 4 b 8eL ,“ aly
l 1 : ol _ Sgng { TAK T e L
L S : = 1 1074, S| FRAmEN
. Lt P FEAME 3 cowrzoL .
G.0. cLOSED M B :,T sz.fr W Jack
-3 AT 2ER0 r—d37 S ; 3 ' {
PoSITION L4 ] Sceee v . ~~§_- N 56025)
FRAME | e . i S rMre’
EX7AN | | oisc . . 1\ 2% ; 70 " Disc
. K TLP55% HE ScoeE 10™'FRAME
p = : . ScoR ; ; rre 6 s.u. DI1sC
? Ry 2 o 7R : { oic ;
3 o 3 $ . 4
. 3 ¢ m o © N PO} e 2
% ® r é § 4 & i L (PAveR . el R M es  so_lw&
N | 1{ _ 1 RESET fuord & os s0 : (
- ol | | com, s oisc. | 4 ..L — o 10 | ‘
I / 2 i -4 ! — 3 > !
. Ly R —H swor 1 3 i
,.- S Sl e e & Ibo i RE _L Los $0 || @ '
4 ) LN I e B L@ P os 40|l
of o o] § @ R r tleo | o5 30 | a-R__|
: - ol i el e il o i 150 | I | :
== o e | <r, I 87 63 64 65 |20 3 = 02 0 = o9
. . [orop PLAYER UP 5.. DISC | : $ o 10 MATCH
RE - . |OR0P L] CLAYER UE S.U Dis¢ b RE ° | RE ;
: “;‘,’Vr‘ FRAME. : . =0 | i
YéLeow | t R ' S.w.DIsc .. — 1= , !
. o \ . 1 4 B
‘ » * . ) ) ’ R I ' 4,
: - 1075 gAML
. ‘ | [—01 70 LT — 5.4 D1sc
= . . _ | o5 seo | .
. - . " SwircH SvmBolLs I Les | sed :
. LIST oF ABBREVIATIONS : - - - . ®
A . . . . J- : . l r—. 60—
2| @O - GAMIE ovER POS - POSITION . (S A . 4 o5 | ooy
[T - remrer RE - RELAY ST RN § ’ os | ¢0]
. - MoroR U, - STEP -UP UNMIT . e : h 3 o3 )
hrR -, 270 ; STEND oF sre - |worraciy ePen sw \worrtaur cosepisw.| |t ¢ I 50 l
P - PLAYER . .0.5-END OF Srlok€ 4 CLOSED WHEN OBEN WHEN . I o2 2 ] ] A
: ENERGIZED EVERGIZED /. . 3 1| o 0 Pai
B . R % U 3
: - WIRE CoLoR CoDE . . 1 . g L _O*-J__ +=0_| I‘S)DB/{
R . ; B3 : . 3 3
8- BLACK |G- GrEEW _ |R-RED |, : : o ’ 15 oreame ¥ o .
. S e . s > .
8BLV- BLUE O - CERANGE W - WwHITE . o ., - - A s i TES by v 3 2
|[BR- Browwn | P -pueriE |7- veLiow : | maxe £ Becax ‘5%55”4":72?4 Lol I S IR DU PR, R N
EXAMPLE' W-R INDICATES A WHITE W/RE ' to SWITCH INOLCATES CEERAYIIN 3 r /87 ) @0 A
© NITH A RED TRACER, i . SY A M C Ay | spa0r )o ) : C C/ |
. ) . : . R ' ' | | agam C) C q( X |
- . » - . B ) Ly ]
S D ol i S G S
& - A : . h - 8y L
. 4 s




i
~
~
o
T

1
raral - x 7 %28 k.a.s.mé /0 !
£ comsu ro [ Jm\ 28 [s87 |\& 4 SRV TN A R S V72 i
V. ) i .
uluu_\\rnb\hn ¥y | J.Nm W eg | &E eE N RE ef |8 b M
| 'S N ~ ~ ~ < ~ NS BN S A i
BRI cel B3 a8 N N & S8 I RS IS N S
el BT TN RS B S B N & By
5= e Ik ue © v B BlvB B 8 v
\\ - SIB B B B uB N g IR[UE R E Y
TEAM I v b O ¥ A} by W e e NY ?
I seecr PLAYER Q ~ & G e ™
£ N
3l EE yP UNIT 3> E TRE ~ ;
- ossc (VRN 2 ke b H
A reee 4 | : : — °14 ) 26
i, N e a ‘ n e L[I A _
H—l _ l—l w 1 | N .
TEAM | == rF4rm 16| == ream v ||_-h ) > b A .
eESET RESET RESET RESET 10RE ! Al o1
of 5| =f RE 3| “eF y -8 3.9 i o 3 2
3 o 3 3 , fu -, |# 1L 1 . S Ter d WS
o N ° /.4 M ~ N 28 3-9-4 g B = .,~
|_|$.2. V| eigur RiGHT euur t zE W A A ;
TEAM | —=rEAm TEAM | T TEAM L 7y Bl — — 2-a
' 26C0 1£-90 w908 1000 . . - A A -
54 s.0. 2620 S0, 2660 S LERD NE
SW. N Sw, SW, L SH. . o /.q MI ) VNN, S, NS .—
B 216HT L 3 / ’ 4
Y TEAM T \0 3 I3 MM
104-990 Mg A Ry N 3 R
—~ S 97Ty R M N b > '
% w Pos SW. REY Q 3 ! R) . .
N X (4 DNl al. > N
N oY 1R S ~ @ 8
C oM ™Y el Y e |, [N ﬂ 3
I~ MW\ SR|Y N LEFT mria_ ) sV

Y N by 3 589 589 . . o

N N N 3 N sw SW. -

oy £ Ry N L a4 il :

N X7 Lo W =02 ==,,,, ==eiq4r LEEr  RIGHTES | ST T2 Toerr 10040 T4 C

NN NI S 3 /-5 5 - 3-9 3-9 8 |48 |49 ! SN

NN 3 v N -8 2:8 W L O Y S )| S

v Q< R v o sws, sw sw SW — S S - z

.- . N .
rw Xao rE , |_l , |_|§ .._l 4
oTH X= 5 5 .
FrAmElE4 24 : w | sw
RESET 5o 157 -
RE N ysr 220 PoS.
Fswor 4% Scors
RE MR Black
o 0.5 | smaeT =X
NS . To START . H.
I K RE sw, : 8R-N S L
N /-0 . : s o=
H R zE ) H, ‘ L . N _ ./lo)ﬁ.u B w}o .
3 ) XN _‘ 3 n N ERNEE
, [ =~ N Su RO N — W\
FRAME r [V o N .= Yo |1 Xy
5.y 81sC ) we /u.. LI Yy MR ¥
: N NS w Y bR N ARG
v N 3 ™ M
===l W Y vk wh Y ¢
LY} W ™ ™ W oW
_ G 0 o M -
45 o7 649 2 | [ KN v " N oy
_ | T2 Y B3 Xy S, &
~ 2 N L w/:w Yy |-
| s 7 879 /0 __ Q 3 v . . R
4 00 oo M hd Y
Ly-———— - LY ."5. “ ' =~ " .

3 - . & Q v B

S 2] gLu-e v b : ° ' )

! ©Q ! -
“mm\rxl_hlrllul ! A=s5Pm Y r————— | —_— = _:
yrzoL 13,2 8 8 2% | 2620 T NS R S N
o | 3 PR Yy o Py S P S PO BT S PR S Y ¢}
Score _ 14 s £ 5 | N || 1019008271322 J8t
Mre— " “ [ _ - e
brse === w0 6 5 7 4 39 3 / | p

o _E ke ge RE e £ RE ® _ /57 pos,
u“ g0 ' | rop st s § o o 7T r 4§
10- | q
“ L D el p—
wﬂvﬁk _ . N
4RAY-y e ! M+ : )
b-F10 5-8-9 4.2.8 - v
RE RE -3 T spuer “ " fyn -
2£&0 .
Des ==l ScoRE Mre Drsc
'scorE .._lmm\m B | )
i-R s | TR N | LH )
v L Illlll,lll’..lllllllll|l|m.
90 /85T H ; ’ 4
ATCH Pos, 248 A o
€ score [ 3427 T lee )
MTR YELOow : : )
T £ onD _ e e
YERAME TOR TEN SWs. OPERATE 1% gex M\.\m\hm.nxxh : Mnﬂt MO 0F PLAYER PArer Up "| A 2
Y DIsc ‘ml hmbvh LITES LITES | [ ] L .
R R TR T . : g R
—I“ l_ s‘.mhns@ ;
177 . by M
N N | o o cazgy | T
w8 7 % wm 10 78 3 “ 1 MIl,ﬁ
| '
k_;._ :_ u_:, . |3 - ;

(6) Pw | H * I~ ;! !

PAVEL & U \h CASH [ :

(5)84ck uah Core Cogoro? Box a ]

DiSPLAY @ @ ’ : SERyICE ! | :

LITES i _ _ _ _ Lre | _ ;
Al - Lo |

R 589 28 28 39 3.9 5-89 a1
- @ T e S N ONO]
D) | S Com SU. . PLAYER UP - f
[ | | or5¢ - 5.0. IS¢ ¢

3 : r5 S5 A e
- PLAYFIELD SWITcHES | 4.0 B

-4.0. L
whire  RE |




. | . : +T, ST PLAYERS 2R 1
ﬁ ~ F | | | o R | o.e SYURESETRE (42¢) |
1@' 24 _ 01_ “ ” - ﬁ.’| (Y [ - \% —In#l
| | L
h wee F h | _ e " Y o
= T | ¢
>
W-8 | I 1) .
; _ _ 3 _ 2 am | ms
" I £ | - ~) PIN RE Ax 529
BN b == == |- == — 1090 S U RE (42 e , Nl 149 _
_ Q w M o 8ev-w | 8- £ (0 8 ue ﬂ HMJI\: ] ] 2 AN —l..
| M ﬁr, V _ 82.y . . T . 2 PINBE Ak.w.NQ
g Ny = 00
| oy ™I aM2\=\ £T000 8-y a4.=|4
I A1 g M7 ed wE o mG
I o 3PN RE (x5:29
_ \ 1 B-a | | I”W . . R 00 T
| _ ! "15"\»3 N M,.Ju XD F\__ ] ndadn BLv-R ”J._
| Gosacd |¥  KAN L : <
H e redi |3 RRY . . “ PIN RE (x5:29
: | o (o : 13 — Z T2 \_T
| s | u o a Al V2 TN
< PRY o 12 o AY m
&) < T | P ~ngh Tyt
[ s | lan L_J r D Attt R R 1 s
FAF - L1 . ,ll— ..
L (o mﬂvw '| coo0o0dsoloo e 000080000 & | ,n,u . awT
an _\ ay; WZ.WW i % L Y M R W S R Y L~b3 . S S FINRE Akm.mwp ™% o
RA SRE ey R — . TR , e S TR =222 -
50% .ﬂu..b M_W _.M [EREVEFGITEE VI SO | N JM..:\: Bivg: ABS
X .
MW ® v.8 " e a_ “ OOﬂHHO OHHW | ma I
N < X — ———————— e ———— - e e —_—— ) . - 3&.—
: : __’ N3 , ) . . o , 5PN 26 (x5:29) h%
© . 2X° SHOT RE(5-27 I ’ T 00 1
R-w TR0 808 <B 5C-8 | N I
p B Y _ oo Be
3 e ne .
() P e RR&S /T SHorRE (527 . . it
- i o ! 3 ® ) o 7 PIN 25 (x£29) ™
Wt N l.lll__’ GRAY-R Iy v \g So0 N N < - s
3% R wy. : _ ro N : _ & A : - T2 1H
O \ Ly 3 XN . mo ) ' : N sk ™
() 24 [ i J ,wn N Garre-over RE(5:27) me s .
nme\ | soa 5% 1REn —P o 0-8 GO REL) : . ﬂ=l
{ R .
N e pAY w - . S 8 PN RE (x529)
. 5 ‘ N : : . : T TR\ i
\GJ 0-R A IRY o . N PRE \ﬂx - &R~ Z-T
“ . 7uMaV\ ‘oovBie| | ™ & 1 P oAl , NW? . R-Y Mo_a
NEN —— —llﬂ > —_— . .
N dag RS R x0T o Pyck RE(6:28F) .
N " , ® - 33% I e - _ 8 (L —LLee : : o U
8 W ! > , L . T

el _ A PIVRE (£529) "%

, . . . [ ! L I 00
. o nw&i - . OX0 73 .w,.m_T
. . - PIN RESET MTR =502 B : . .

n\m.;<.\<, ' _ \\@\ 24R.PM, - . . ] . . ..ﬂm__ll

—_
-

/

£z
3532
=) w20

4
Jifidéihny

_—— _/x/?ld Vs
$3417
2055
- 3oms
0 (s
A
c
3
7/1:)7e
ISd
|
|
|
L
2
5|
T

w
Kigy < nq.,__l.
% & | o : 10 P1y RF (x5.29)’ Iy
- A . a s 7
n A 0 oo 0o 00N o o e - T S \T—\ - — — - OO QM%N JI“T -
beer————_—_ - — ——— == - RS SRIT CLOVER . Ny . g mS m
—— - - .wm.w_. rR/P RE (6:28) me N
- N ) a-v 825 L g
e B SRR AATEH I ABER MATCHED ;
3 1% rere RE(428) - - | . : e —_————e— e e
N . G
on @, b
STAR MATCHED . L . P .
rMETER Q.Nm T . . »a i .
TN 70 7 . nm SN e —
) ; . N . SR8, e Re~d-T_o_Twas 00|
| sy vt Bt ' ’ o, ,



=

rE o

' MCT A . "
e D 1,
As
_ . e .,“_.,.xn.:.”__.f; Wa.
' . L 4 ([ ] ‘4;:. q VU.
1= R 0 1 SRURRESPR RN M . )
“4er+£ W i R S
] R . MEERNEREER 3 .
: tees i e et —— W ey ~
D ] g 7 \}l\ur_ ) v o .w am N
55 : uwv_\_ Jar ,... ' ) XY m R M
9] )BIDPE T 3] L N OlOIS o
4 55597 AWM d T ABDD 3§y Tw .
, 99595959 Anu\uw S n,.;.;g <—¢ 5 ,”J‘““u . v > 7‘_0//.
ANNRAN ] uubBDPRISES M B33 20D 933444 BBBBD 3449 3
rwv../.afaza.n..w b —€-€-€ € ¢ ) 9 «—6—6—6—€ - DD,
alﬁlﬁllﬁl.liwqwu | IRRRRD \'DRBRERER _ll
EXYY .lﬂ_n “H-F=m r ul_
2. EXXXXIXY P! 1 v ¥
| 5510 5 60/ V|| os/ons 08 Dl h dedtdddod |eceseesedd | eddedtinsdd | RULRYYYY: s |
- s -0/ 5510 17°S 04 .8 NECEEEECH S g
La2av1e s | || 224K s | | | arAvrd o | X)) Ul ? _ Sl
5 : "a TTTT T T . - e ol I__ R
3 Q XIAV IS 4¥ 1, 3
3 N E k4 . “VI_J\JIJ
) ¢ 3 el
mz _.mvl_
3y L
r TV s w
\¥]
W | - su R
§Q QN X
ae/_.L_ ) 3
\n k C p- 27
- .. o
. R 3
. NN Syw
M‘E N.-AL
ot Y
. (O
WY N
J N [ '
MD LYy S 3
L 3 3V w33
<2 2N
Ftw ,|I__S’. )(
\ : L 2V Y
”E - ZME .
P init— 18 = - O |
' . 2z Q : ,
i ﬁ...,u €0 @0 * ° e o 2| vz W_i [z 527 0000 s = §2-9) 73 Wosbew O5-00 _ N i T 2g:m \_~
X W om %W -n .- _ M.MN A 2-1/NS WI2Lopw Vis 4 JY | S _ ! E..J
NI - Ix x O x ¥ 8y
__ ﬁ-/ LI SRV O ) o _ _—IS ._WIW.> | o2 o | VMW =~ |
5 > 2 REREERE | 3 .
4 0000O0¢O0O0 8§ Y Qv vOom—e=0n| ———— . v ¥ . .
| _ o I R L r———7 r—————|——- 130 3 S
_ _ Wi o by T te———e% LN AR
e | L arng ¥ S _ ﬁo | a8 —r & - |
_.nOOrC.COFOFm_ g-r ; IWI|A|.N_ ‘_QNQ — 8 va _... : | _iwmf.\‘ ‘st_u | 1
| Jaumew A ows 2 __ m" ipps M4y 462 nﬂ.“@ | “w. | '
1 -l . wy
! _ <yl N : ! |y
b Lhngy M — ooy QX0 | L.
I . . mz 3 82-6) 23LIN w
m,s ol gy 2T TIHIL N 237072 : _
s== fug ¢* 3 |
. V] . ~
Y, §o| eb 0 | iy
. Ny MY RN Ahhhv | M
mo §¢ o S £2-9) 3 o124 | RN
osRA $ | .9 de Mol AINCT> L | S
*l SRR RS R BN ) . T
w9 K . |
"} X . . . ) . ﬂqnﬁ g
Ch e : L §2-6) d7L7d _
Mmp OINILbiv VLS 3
.. .. 8
A QO




