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Preface

The GS-Series of pinsetters consists of several models of pinsetters that have
changed to meet the needs of the proprietor, mechanic and bowler.

The original model was the GS-10 which was principally designed by Augusti
Schmid in Scherzenbach, Switzerland to promote the sport of bowling through-
out Europe. In 1984, Brunswick Bowling & Billiards Corporation acquired the
rights to manufacture and sell the GS-10 Pinsetter. Since that time, Brunswick
has used its many years of bowling experience to modify this machine to
improve its durability and functionality. The mechanical portion of the pinsetter
is manufactured in the Brunswick plant located in Stockach, Germany. The
electronic control system and the ball accelerator are manufactured in the
Brunswick plantlocated in Muskegon, Michigan.

In 1991, Brunswick introduced the GS-92 Pinsetter which incorporated many
changes to the pinsetter to make it quicker to install and easier to service.

In 1995, Brunswick introduced the GS-96 Pinsetter which involved several
changes in the software and hardware to speed up loading time of the pinsetter.
These changes ensure that the pinsetter is always ready for the bowler's next
ball.

In 1997, Brunswick introduced the GS-98 Pinsetter. It is controlled and oper-
ated by a new consolidated electronic system which uses a two control box
system to reduce the number of printed circuit boards needed to operate the
pinsetter. Also, software and hardware improvements have made the

GS-98 pinsetter more efficient and user friendly.

Overview

This manual is designed to help you prepare for the service, repair and preven-
tive maintenance of the GS-Series Pinsetters in a safe and efficient manner.
Prior to working on one of these pinsetters, you should regstety Guide-
linesBrunswick has prepared for all persons working on or near these pinset-
ters. You will find these guidelines in the beginning of the Servicing section and
the Adjustments section of this manual.

This manual also provides troubleshooting guidelines that will help reduce
downtime and can be used to provide years of reliable operation of your
pinsetters.

The GS-Series Pinsetters have been designed to operate within the ten pin
system of bowling based on ABC FIQ standards and specifications. This
primary concept is that the bowler has two chances to roll a bowling ball down
the lane and knock down the ten pins standing at the end of the lane. These
pinsetters are also capable of operating under several other formhbishithe
bowler may vary the number of pins and balls being used in the game.

Operations 1-1



Pinsetter Orientation

Whenever any position or motion is described in the text of this manual such as
clockwise (CW), counterclockwise (CCW), right, left, forward or rearward, the
description is as if viewed from the left side of the pinsetter. Refer to

Figure 1-1 The left side is determined by taking the bowler’'s view when
standing at the foul line - the bowler is looking at the front of the pinsetter.

2)
TOP

(3)
> COUNTERCLOCKWISE

M
CLOCKWISE

(6)
O LEFT SIDE

(3)
COUNTERCLOCKWISE

Figure 1-1. Orientation.

(1) CLOCKWISE

(2) TOP
(4) RIGHTSIDE

(3) COUNTERCLOCKWISE
(5) FRONT

(6) LEFTSIDE

1-2  Operations
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Pinsetter Description

The GS-Series Pinsetters consist of seven mechanical subassemblies and a
few electronic subassemblies.

The mechanical subassemblies will be discussed in this section of the manual. A
separate section has been dedicated to the electrical and electronic components
of this pinsetter.

The seven mechanical subassemblies are:

Ball Pit

Ball Accelerator
Pin Elevator
Distributor
Setting Table
Sweep Wagon
Drive Frame

(1) )
IERFX\,\’AEE UNIVERSAL
ELECTRONICS

CONSOLIDATED
ELECTRONICS
Figure 1-3. Front View
(1) DRIVEFRAME (2) UNIVERSALELECTRONICS (3) SETTINGTABLE

(4) SWEEPWAGON (5) CONSOLIDATEDELECTRONICS
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(1)
DISTRIBUTOR

BALLPIT

Figure 1-4. Rear View.

(1) DISTRIBUTOR (2) BALLPIT (3) PINELEVATOR
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Ball Pit

The ball pit area contains a ball cushion assembly, a pit curtain and a
transport band assembly. The primary purpose of this area is to handle the
initial impact of the pins and ball and to cycle them through the machine to
get ready for the next ball.

The ball cushion pivots rearward when struck by a bowling ball. It consists
of a metal frame with a laminated board that is covered with a thick rubber
facing that helps absorb the ball impact. A hydraulic shock absorber
mounted to the frame assists the cushion in stopping the ball and pins. After
impact, the cushion returns to its fully forward position which allows it to
guide the ball into the ball accelerator. An adjustment bolt and rubber stop
mounted on the cushion frame determine the foremost position of the
cushion. Refer t&igure 1-5

-
e f

(1)
RUBBER STOP

()
ADJUSTMENT BOLT

®)
BALL CUSHION
FRAME

KICKBACK

)

4
SQUARE TUBE
> ®)
Y SHOCK

ABSORBER

1y —1
PIT CURTAIN

(10)
RUBBER FACING

©)
PROTECTOR
STRIPS

o /

FRONT VIEW
(LEFT PINSETTER)

(®)
CUSHION FLAP

Figure 1-5. Ball Cushion.

(1) RUBBERSTOP (2) ADJUSTMENTBOLT (3) BALLCUSHIONFRAME

(4) SQUARETUBE (5) SHOCKABSORBER (6) PIVOTPOINT

(7) BALLRETURNSIDE (8) CUSHIONFLAP (9) PROTECTORSTRIPS
(10) RUBBERFACING (11) PITCURTAIN (12) COMMONKICKBACK
(13) FRONTVIEW (LEFT PINSETTER)
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The pit curtain hangs free in front of the cushion. It is made of heavy rubber
that stops bowling pins rearward movement after ball impact and allows them to
fall onto the transport band.

The transport band consists of a large band moving on two rollers that pulls the
pins and ball rearward. A framework mounted onto the ball accelerator and the
common kickback tilts the band slightly to the rear and toward the ball door to
assist in the clearing of the pins and ball from the pit area. The band is powered
by the distributor motor via a series of belts leading to the “V” belt drive pulley

on the rear transport band roller. The rear roller has two adjustment screws that
are used to put proper tension on the band and to keep it centered on the front
and rear rollers. Two boards are mounted on the frame which support the band
as it carries the pins and ball out of the pit. The rear support board is tapered at
the ball door to allow ball entry into the ball accelerator.

(4)
. ADJUSTMENT (1)
"< SCREW  TRANSPORT BAND

(2)

4 REAR ROLLER
FRONT.ROLLER “ (3)

REAR
SUPPORT
BOARD

(4)
ADJUSTMENT
SCREW

7
SIDE FRAME (10)
TRACKING ROLLER

7

(8) DRIVE PULLEY

FRONT VIEW (10)
(RIGHT PINSETTER) TRACKING ROLLER )
FRONT
SUPPORT
) BOARD
SIDE FRAME
Figure 1-6. Transport Band.
(1) TAPER (2) REARROLLER (3) REARSUPPORTBOARD
(4) ADJUSTMENTSCREW (5) “V’BELTDRIVEPULLEY (6) FRONTSUPPORTBOARD
(7) SIDEFRAME (8) FRONTVIEW (RIGHTPINSETTER) (9) FRONTROLLER

(10) TRACKINGROLLER (11) TRANSPORTBAND
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Ball Accelerator

Mounted between the two pinsetters is a ball accelerator that returns balls to
the bowler from either lane. The ball enters from the transport band through a
ball door and onto a track. At this point, a large flat belt mounted on two
driving drums grips the ball and propels it forward to the ball lift. The power to
run this belt is furnished by a three phase motor turning the rear driving drum.
The motor receives its power from either the universal Common box or the
consolidated High Voltage box and runs continuously whenever one or both
pinsetters are turned on. The tension bar and spring apply pressure to the flat
belt via the pivoting lever which supports the front driving drum.

@)
) FLAT BELT
TENSION TENSIONER

BAR ]

\

i\

(4)
REAR DRIVING

) DRUM
BALL (5)
ACCELERATOR BALL STOP
MOTOR [

Ny

FRONT

7o

DRIVING
DRUM o
T

|

/

% - |

® ) BALL(6D)OOR
BALL TRACK ACCELERATOR
Figure 1-7. Ball Accelerator.
(1) TENSIONBAR (2) BALLACCELERATORMOTOR (3) FLATBELTTENSIONER
(4) REARDRIVING DRUM (5) BALLSTOP (6) BALL DOORASSEMBLY
(7) ACCELERATORBELT (8) BALLTRACKRODS (9) FRONTDRIVINGDRUM
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BALL DOOR LOCKING SOLENOID
LOCKINGBOLT

BALL DOOR CLOSING SPRING
BUTTON

BALLDOORLEVER

To prevent two balls from entering the accelerator at the same time, the ball
accelerator has two ball doors and two ball door locking assemblies. The ball
doors are designed to block the opposite door when one door is opened by a
ball entering the accelerator. When the ball passes through, a spring closes the
door and allows the other door to open when a ball pushes against the door.
The ball door has a button that must be pressed to allow the door to open. This
prevents a pin from entering the accelerator as it is being carried rearward by
the transport band. For additional protection against pins opening the ball door,
a ball door locking assembly is energized for three seconds after the pinsetter
has detected a ball entering the pit area. A solenoid energizes and forces a
locking bolt downward to prevent the ball door button from opening the door at
this time to keep flying pins from entering the ball accelerator. After the three
seconds have lapsed, the door can be opened by the ball pushing against it.

(1)
BALL DOOR
LOCKING
SOLENOID

&)
LOCKING
BOLT

3)

BALL DOOR
5) CLOSING
BALL DOOR SPRING
LEVER
4)
BUTTON

Figure 1-8. Ball Door.

Operations 1-9



Pin Elevator

The pin elevator receives the pins from the transport band and raises them up to
the distributor in preparation for setting the pins on the lane again. The elevator
has 14 shovels that lift the pins, one per shovel. The shovels are moved by two
parallel chains that are belt driven by the distributor motor. At the bottom of the
elevator are two pin feed deflectors that help the transport band guide the pins
into the elevator. As the shovels lift the pins, two sets of pin deflectors position
the pins in the middle of the shovel. If more than one pin is on the shovel, this
deflecting action will knock one of the pins off the shovel as the pin turn system
handles each pin individually. Also mounted halfway up the right side of the
elevator frame is an ejector. This will gently wiggle each shovel to knock off

the top pin if two pins are stacked on the same shovel.

The pins continue to rise, and a pair of pin centering wedges position the pin to
the center of the shovel. This allows proper pin alignment when entering the
shark switch assembly.

As the shovel nears the top of the elevator, a shovel guide on the right side tips

the shovel to allow the pin to roll out onto the pin guide wedges and into the
distributor.
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1)
ELEVATOR (2)

TROUSLELIGHT DRIVE v WEke
s B GUIDE
~§ N=
(1) ELEVATORDRIVE SHAFT REAR g ® = ———
(2) PINCOUNTSWITCH CONTROL \ ‘5»)
(3) WEDGE GUIDE @ @ —
(4) SHOVELGUIDE 77~ '
(5) CHAIN I ) “
(6) 1 OF 14 PIN SHOVELS 6) @ - " SHOVEL
(7) EJECTOR CHAN | ‘ [
(8) RIGHTPINDEFLECTOR TENSIONER ™ [ @ R .
(9) RIGHTPINFEED DEFLECTOR —— N
(10) DAMPERPLATE
(11) LOWERPAN GUIDE ® M
(12) LEFTPINFEEDDEFLECTOR
(13) LEFTPINDEFLECTOR 5)
(14) PINCENTERING WEDGES EC
(15) ECSWITCH SWITCH |1 1
(16) CHAINTENSIONER ™~ £((o ° i
(17) REARCONTROLBOX L f—~ v
(18) TROUBLELIGHT P\ — ®)
| PIN1SOH'E)1/‘}ELS
PIN CENTERING =] | A
WEDGES
— 7

()
EJECTOR

s (8)
=
NE 0 /
\\ % I

(12)

LEFT
PIN FEED 9 \
DEFLECTOR = { (9)
\ = RIGHT
<J PIN FEED
‘b DEFLECTOR

)
DAMPER PLATE

LOWER PAN GUIDE

Figure 1-9. Elevator.
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Distributor

The distributor moves the pins from the elevator and places them in position so
the setting table can receive them at the appropriate time. The distributor
consists of a shark switch assembly, four lanes of parallel round belts, two
crossover lanes and ten pin station assemblies.

(1)
TRANSPORT BAND @) 3)
DRIVE PULLEY ~——=— PIN CROSSOVER
STATIONS LANES
I yi !\\ H—17
’)—( / ) Y
— . L 7] B
SHARK 10 LE}\\W
— SWITCH 6
I ]|
) —
[ [ — %/
- T = | ° s = T
i T 5 1
]uif ‘—J —
— ’ — I —_— —_—
’ T \
— 8 2
fo 4 ‘
(6} —— ] X
ELE\(/A)TOR ’,—( — : — — 474
5 L]
RE(E/-QR LE;\75_) @ 7/ L
DISTRIBUTOR FRONT
SHAFT ~ —— DISTRIBUTOR
SHAFT
Figure 1-10. Distributor.
(1) TRANSPORTBANDDRIVEPULLEY (2) PINSTATIONS (3) CROSSOVERLANES
(4) FRONTDISTRIBUTORSHAFT (5) REARDISTRIBUTORSHAFT (6) ELEVATOR

1-12
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The shark switch assembly has two pin guide wedges that turn the pin so that it
will be positioned onto the distributor round belts bottom first. On GS-92s the

two round belts in the shark switch assembly carry the pin forward and over a
pin guide wire and onto the left center or right center lane. The weight of the

pin pushes down on the pin guide wire and switches the pin guide over so the
next pin will go into the opposite center lane. This allows for even distribution

of the pins to all ten pin stations. RefefFigure 1-11



(3)
PIN GUIDE
WEDGES
(1)  PINGUIDE
(2) ROUNDBELTS
(3) PINGUIDEWEDGES
(4)  PINGUIDEWIRE

WIRE

Figure 1-11. Shark Switch Assembly (GS-92s)

On GS-96 and later pinsetters, a pincount switch on the top of the elevator
monitors pins leaving the pin shovels. The electronics then sends a signal to the
shark solenoid to control the direction of the pin guide while feeding pins to the
distributor pin stations. Refer Ebgure 1-12

(1)
PIN COUNT SWITCH

()
SWITCH
ACTUATOR

©)
~ 429; ©)
_@_
-

Figure 1-12. Pin Count Switch and Shark Solenoid (GS-96s and Later)

(1) PINCOUNTSWITCH (2) SWITCHACTUATOR
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1-14

EJECTORFLAP

PIN RELEASE LEVER
RETAINING BOW
ORIGINALPIN STATION
UNIVERSAL PINSTATION

Operations

The pins will move down the distributor lanes until an empty pin station is
found. An ejector flap will be sticking up from the pin station between the two
round belts. The pin will fall onto the pin station’s retaining bow. This will
unlock the ejector flap and allow any other pins to move onto the next available
pin station. The pin will remain in the pin station until the setting table is ready
to receive that pin. The retaining bow will drop the pin when the pin holder’s
gripper engages the pin release lever.

(1
EJECTOR
FLAP

(2)
PIN RELEASE
LEVER

(1)
EJECTOR
FLAP

(2)
PIN RELEASE
LEVER

RETAINING
(5) BOW
UNIVERSAL PIN STATION

Figure 1-13. Pin Station.



1
2

3)

OVERFLOWCHUTE
PINIMPACTAREABETWEENREAR
BOARD AND REARROLLER
OVERFLOW SOCK

Any pins that do not find an empty pin station are returned to the transport band
through the overflow chute at the end of each outside distributor lane. They will
then be recycled through the elevator, shark switch and distributor until an
empty pin station has been located. If no bowler activity occurs within 45
seconds, the distributor motor will shut off to save energy and reduce wear and
tear on the pins and pinsetter. Shutting off the distributor motor stops the
transport band, elevator and the distributor only.

(1)
OVERFLOW

®3)
OVERFLOW

(2)
PIN IMPACT
AREA BETWEEN
REAR BOARD
AND REAR ROLLER

Figure 1-14. Pin Overflow Area.

Setting Tahle

The setting table is a multipurpose assembly.

1. It mustdetect for standing pins after a ball has been rolled.

2. It must close the spotting tongs and pick up the pins standing on the lane
if another ball is to be rolled.

3. It must load pins from the distributor and set them on the lane for a new
frame.
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Figure 1-15. Detecting Pins.
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Figure 1-16. Spotting Tongs Closed - Picking Up Pins.
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NN

s

Figure 1-17. Setting New Pins.

The setting table contains ten pin holders that are mounted on four swing shafts.
The pin holders are held in the horizontal position when they are loading pins

(up) or waiting for a ball, and when the table is detecting pins (down) or closing
the spotting tongs. All ten pin holders are rotated to a vertical position when the
table lowers all the way down to set new pins onto the lane surface.

GS-92 and earlier pin holders have one switch when serves two purposes. First,
it is used to detect pins when the pin detector plate on the bottom is pushed
upward by the top of a pin when the table is down during a detection. The
second purpose is to inform the pinsetter electronics that a pin has been loaded
into the pin holder. Refer féigures 1-18and1-19

NOTE: On this style pin holder (one switch), the pinsetter will not make a
detection when pins are loaded in the pin holders.

GS-96 and some GS-98 pinsetters have two switch pin holders which are wired
parallel with each other but operate separately. One switch is for detecting, the

other for pin loading. This style pin holder allows the pinsetter to make a detec-

tion with pins loaded into the pin holder. RefeFigure 1-19
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(1)
(2)
(3)
(4)
(5)
(6)

1)
(2)
(3)
4)
(5)
(6)
Q)

CLOSEDPINGRIPPER
PINRELEASELEVER
PINHOLDER
PINDETECTSWITCH
PINDETECTORPLATE
PINSTATION

PINRELEASELEVER
OPENPINGRIPPER
PINHOLDER
SOLENOIDENERGIZED
PINLOAD SWITCH
PINDETECT SWITCH
PINSTATION

Operations

©)

PIN STATION
(2)
(1) PIN
CLOSED o RELEASE LEVER
PIN GRIPPER

@)
PIN HOLDER

®) /

PIN DETECTOR

(4)
PLATE PIN DETECT SWITCH

Figure 1-18. Detecting Pins.

@)
PIN STATION

(1)
PIN
® RELEASE LEVER

)
OPEN

W PIN GRIPPER
L/

PIN H(S)LDER
/

J
&N /
~ (4)
SOLENOID
ENERGIZED

(6)
PIN DETECT 7.,
SWITCH pinLoap

SWITCH

Figure 1-19. Loading Pins.




On the left side of the table is a square shaft and latch assembly. The latch is
used to keep the pin holders in the horizontal position when the table is not up in
the home position. Refer Eogure 1-20 When the table must go all the way
down to set new pins, the square shatft is rotated by a stroke limiter solenoid and
a large spring mounted on the front swing shatft pulls the pin holders into the
vertical position. Refer tBigure 1-21 After the pins have been set, a roller on
the rear shaft will press against a Table Jam Switch Actuator Arm to overpower
the spring on the front swing shaft and rotate the pin holders back to the hori-
zontal position. Refer tigure 1-22 The latch will keep them in this position

until the stroke limiter solenoid is energized again.

()
LEFT-HAND
SQUARE SHAFT

@)
#1 PIN
HOLDER

5 5
— (3)
___ VERTICAL DRIVE
SPRING - FULLY
EXPANDED
Figure 1-20. Table Up in Loading Pins Position.
(1) LEFT-HAND SQUARE SHAFT (2) #1PINHOLDER (3) VERTICALDRIVE SPRING-FULLY
EXPANDED
(4) LATCH
| — | — | —
¢ "1 & = & "=
o] o] o |
O O O

G

NI

\ \ \ \
a)
VERTICAL DRIVE
SPRING - RELAXED

Figure 1-21. Setting New Pins Position.

(1) VERTICALDRIVE SPRING-RELAXED
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TS-1
JAM

ASSEMBLY

@)
VERTICAL DRIVE
SPRING - EXPANDING

Figure 1-22. Table Raising - Pin Holders Returning to Horizontal Position.

(1) TS-1JAMASSEMBLY

1-20

Operations
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On the right hand side of the table is another square shaft. This square shaft
uses a series of gears and toothed racks to drive all ten sets of spotting tongs
closed when pins are to be raised for clearing deadwood from the lane. The
shaft then turns the opposite direction to reopen the tongs and leave the pins on

the lane surface for the next ball. RefeFigure 1-23.

! "*J q‘t...

(2)

Y4

(1)

DRIVE “ST”SWITCH
GEARS
(QTY. 4)
Figure 1-23. Spotting Tong Drive.
(1) “ST"SWITCH (2) DRIVEGEARS (QUANTITY OF 4) (3) RIGHT-HAND SQUARE SHAFT

(4) SPOTTING TONG GEARRACK

The bottom of the setting table has a 9" (229 mm) circular cutout for each pin
location. During bowling the pin may be moved off spot but still within the

cutout when the table lowers during detection. The spotting tongs are designed
to allow them to close on the pin regardless of the current location of the pin.
Refer toFigure 1-24 When the tongs are closed, the connecting links are
driven over center to lock the tongs closed and prevent pins from dropping from
the table when raised for clearing deadwood. Ref€igore 1-25
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1-22

REARSPOTTING TONG GEARRACK
“ST"SWITCH

TONG CLOSEDATRIGHTSIDE
FRONTSPOTTING TONG GEAR
RACK

TONGSCLOSEDINCENTER
POSITION

SPOTTING TONG GEARRACK
(USED TOCLOSETONGS)

TONGS CLOSEDATLEFTSIDE

CONNECTINGLINKSINLOCKED
POSITION

SPOTTING TONGS-CLOSED
DAMPER

SPOTTING TONGS-FULLY OPEN
DRIVEGEAR
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(1)
REAR
SPOTTING
TONGGEAR
RACK

1 ot (2)
s ’ “ST”
\ / SWITCH

| M ]

_ j 3)

L TONG
CLOSED

(7

TONGSCLOSED
ATLEFTSIDE ATRIGHT
f SIDE
(4)
M FRONT
| ; SPOTTINGTONG
GEARRACK
il 4
(6) (5)
SPOTTINGTONG TONGSCLOSED

GEARRACK INCENTER

(USEDTOCLOSE TONGS) POSITION

Figure 1-24. Spotting Tong Closing Position.

2
SPOTTING TONGS - CLOSED

(1)
CONNECTING
LINKS
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POSITION ;

\/

(4)
SPOTTING TONGS -
FULLY OPEN

Figure 1-25. Spotting Tongs.
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SPROCKET

TS-2SWITCH

“OOR”"SWITCH

RIGHT-HAND TABLE RACK
TOOTHEDRACK

TABLE SHAFT

CRANKARM
CRANKARMADJUSTING SCREWS
CHAINADJUSTMENT SCREW
TABLELIFT CHAIN

On each side of the setting table is a table rack tube. These are used for
guiding the table as it raises and lowers. The right-hand tube has a chain
mounted inside attached to it that goes up and over a sprocket mounted on the
guide tower and connects to a crank arm mounted onto the main table shaft
that is driven by the table motor. ReferRigure 1-26

The left-hand table rack tube has a “T” stop on the top of it. It stops the
lowering of the setting table when it comes in contact with the stroke limiter
plate. The table will be lowered only part of the way. This is used for detecting
pins and respotting pins. The plate is pulled out of the path of the “T” stop by
the stroke limiter solenoid when the table is to be lowered all the way down to
the new pin setting height. ReferRigure 1-27

(1)
- SPROCKET

L0
iy
.

VA
SR\

\ L
\ oMb SWITCH

@)
"OOR"
SWITCH

(8)
CRANK ARM
ADJUSTING SCREWS

cccccccccc

(7)
CRANK ARM

(4)
[ RIGHT-HAND
TABLE RACK

(6)
TABLE SHAFT

(5)
a—_TOOTHED RACK

Figure 1-26. Right-Hand Table Rack.
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LEFT-HAND SQUARE SHAFT
STROKELIMITERPLATE

T-STOP

LEFT-HAND TABLE RACK
STROKELIMITER SOLENOID
STROKELIMITER SHOCKABSORBER
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T-STOP
i TROKE 6) 7
LEET PAND DIROKE  STROKE LIMITER =
SOUARE S‘Q PLATE ~ SHOCK ABSORBER ] |
[ — g
_:DDQC POOOCOODOCOOODOOOoOOoOOoO o i L :
ocoooo ]
e L
< d
= d
= O |4
& d
(5) (4)
STROKE LIMITER LEFT HAND
SOLENOID TABLE RACK

Figure 1-27. Left-Hand Table Rack with "T" Stop.

Sweep Wagon

The sweep wagon assembly has two functions. First, upon ball detect or
manual triggering (SET or RESET), the sweep is lowered immediately to
prevent pins from rolling forward on the lane and to guard the table as it lowers
to detect and set new pins. The second purpose is to sweep any pins that are
no longer wanted on the lane.

The sweep wagon is held up by the sweep release assembly. To lower the
sweep wagon, the sweep release assembly’s solenoid forces the swing lever
rearward away from the sweep release arm. A roller bearing on the bottom of
the swing lever is pulled away from the tipper which allows the tipper to rotate
and let the sweep wagon drop. To control the dropping of the sweep, a sweep
attenuator, along with its hydraulic shock absorber, slows the dropping motion
until it stops all the way down in the guarding position. Function switch “G” is
made by the attenuator when the sweep has lowered completely. Refer to
Figures 1-28and 1-29
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(3
4
(5)
(6)
M

SHOCKABSORBER
“G"SWITCH

TIPPER
SWEEPRELEASELEVER
SWINGLEVER

SWEEP RELEASE SOLENOID
ATTENUATOR

™)
SHOCK
ABSORBER

©)
SWEEP RELEASE
SOLENOID

Figure 1-28. Sweep Release - Raised Position.

Once the sweep is down in the guarding position and the setting table is back

up after detecting, it is time to sweep the unwanted pins off the lane. To do

this, the sweep motor turns the sweep shaft clockwise. This rotates the sweep
crank arms and turnbuckles and drives the sweep shaft and arms rearward and
then forward. Six guide rollers are mounted on the sweep wagon, four verti-
cally and two horizontally. These rollers assure that the wagon rolls smoothly
and squarely rearward and forward in its sweep path. When the cam on the
right side crank arm closes the Sweep Motor switch, the sweep motor shuts off
and an internal brake prevents the motor from coasting. This allows the sweep
to be stopped at the fully forward position. RefeFigure 1-30.
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Figure 1-29. Sweep Motion.
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Figure 1-30. SM Switch Closed - Sweep Forward.
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TIPPER (REARWARD)
TABLE SHAFT

Near the end of the cycle, the table motor and sweep release assembly work
together with a sweep guide lever to raise the sweep. The table motor runs twice
per pinsetter cycle. The first time it runs counterclockwise during the detection
stroke. During this time it will be unable to raise the sweep. During the second
half of the cycle, the table motor will run clockwise. This will cause it to position
the tipper of the sweep release arm under the tipper roller on the sweep wagon
and raise the sweep along with the table.

The tipper can only come in contact with the roller when the table motor is
turning clockwise. This is because the clevice mounted on the table shaft is
positioned on the right side of the shaft when the table is raising on a detection
stroke (CCW) but the clevice is on the left hand side during the clockwise
rotation. This forces the sweep release arm and tipper under the tipper roller as
the table motor is raising the setting table. Ref€igares 1-31land1-32

(5) (1)
TABLE SHAFT O CLEVICE
o [9)
O O
- -] __'
) ¢ o ! !
AN
(2) ‘ Sl
PIVOT o
LINK o) o
O Y N N
|
®© { !
Pl
G, | !
: |
P - o — - 1 |
0 o) N |
(3)
TIPPER
(4) ROLLER
TIPPER
(REARWARD)

Figure 1-31. Bypassing the Sweep (CCW).
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(1)
(2)
(3)
(4)
(5)
(6)

1-28

TABLE SHAFT
CLEVICE
PIVOTLINK
PIVOTPOINT
TIPPERROLLER
TIPPER (FORWARD)

Operations

(1) O
TABLE SHAFT
o o
-
,_Q_‘_ [e]
O O
2) J0
CLEVICE R
NS '
(3) o
PIVOT o |
LINK 5 P
T !
@) i |
o ) Lo
PIVOT ;o
® POINT I
|
© ! |
=7 /= T s — o= v/
Q) O ) O 1 |
D A A e v — < 1!
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(5)
TIPPER
ROLLER
(6)
O TIPPER
(FORWARD)

Figure 1-32. Raising the Sweep (CW).

Drive Frame

The left drive frame assembly consists basically of the three pinsetter motors
along with their drive systems and the stroke limiter assembly.

The front motor is the distributor motor. It uses a double pulley system to drive
the front distributor shaft. This, in turn, drives all the distributor belts, the shark
switch assembly, the elevator and the transport band. It will run continuously
while handling pins until bowling stops. If no ball is detected within 45 seconds
of the last ball detect, the motor will stop and wait. This is to save energy and
reduce wear on the pinsetter.



The center motor is the sweep motor. Its only function is to drive the sweep
rearward and forward. This motor has a brake that stops the sweep in the
forward position and prevents coasting when power is turned off.

The rear motor is the table motor. It raises and lowers the setting table as
needed. It also drives counterclockwise and clockwise to close and reopen the
spotting tongs and to raise the sweep wagon at the end of a cycle. The motor
has an internal brake that locks the motor shaft when the motor is turned off.
This holds the table in that position until the motor is turned on again. Normally
this will be in the raised position while waiting for a ball.

(2) (3)

SWEEP STROKE (4)
MOTOR LIMITER TABLE
PLATE MOTOR

SWITCH
CLUSTER
HOUSING
Figure 1-33. Drive Frame Assemblies.
(1) ELEVATOR, TRANSPORTBAND (2) SWEEPMOTOR (3) STROKELIMITERPLATE
ANDDISTRIBUTORMOTOR
(4) TABLEMOTOR (5) SWITCHCLUSTERHOUSING (6) FRONTDISTRIBUTORSHAFT
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The stroke limiter assembly is used to control whether the table lowers to the
detecting height or the new pin setting height. It consists of a stroke limiter

plate, a hydraulic shock absorber, a solenoid and a square shaft. The plate and
shock absorber are used to control and slow the table’s lowering action when it
lowers for a short stroke to detect or respot pins for a second ball. The solenoid
pulls the stroke limiter plate back out of the path of the “T” stop on the left-hand
table rack so the table can lower fully to the new pin setting height. It also
rotates the left-hand square shaft to unlatch the swing shafts to allow the pin
holders to go vertical and set the pins on the lane.

_ |
(1) LEFT-HAND SQUARE SHAFT @) T-STOP
(2) STROKELIMITERPLATE _ (6)
@ TsTOP e DIROKE  STROKE LIMITER g
(4) LEFT-HAND TABLERACK SQUARE SHAET bLATE  SHOCK ABSORBER cl
(5) STROKELIMITER SOLENOID —
(6) STROKELIMITER SHOCK ABSORBER —
o — J
_DGGDC POOODOODOODODODOLDOODOLODOOO i . _:
oo o OO oLDoLooLooommomom o -C |
ne c
== d
O |-
@ %
o z,mjl&;
(4)
STROKE LIMITER LEFT HAND
SOLENOID TABLE RACK

Figure 1-34. Stroke Limiter Assembly.

The right drive frame assembly contains a switch cluster housing and the guide
tower assembly.

The switch cluster assembly contains four switches labeled “A”,“B",“C” and

“D” that inform the Pinsetter CPU of the setting table height and direction the
table motor is turning by monitoring the rotation of the main table shaft.
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(1)
SWITCH "C"

(1) SWITCH*C" ——
(2) SWITCH*B" S——— |
(3) CAM > »’»’QQQ 2> 35/55
(4) SWITCH*A” 2> 3/5% 25> 555
(5) TABLESHAFT B>
(6) SWITCHD" —— '
7 —
2)
6 & @
SWITCH "D \ % ?/SW'TCH B
> 97
\ \ 3)
™ CAM
L4 SWITCH A"
a— 1 —
vl -
V-
s
(5)
TABLE SHAFT

Figure 1-35. Switch Cluster Assembly.

The right-hand guide tower is bolted onto the drive frame. Atthe topis a
sprocket on which the table chain rides as the table is raised and lowered.

(1) SPROCKET

(2) TS-2SWITCH

(3) “OOR’SWITCH

(4) RIGHT-HAND TABLE RACK

(5) TABLESHAFT

(6) CRANKARM

(7) CRANKARMADJUSTING SCREWS
(8) TABLELIFTCHAIN

(1)
- SPROCKET
)

L — TS-2

SWITCH

(7)
CRANK ARM
ADJUSTING SCREWS

(6)
CRANK ARM

RIGHT-HAND
TABLE RACK

(5)
TABLE SHAFT

Figure 1-36. Right-Hand Guide Tower Assembly.
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Switches, Solenoids and Motors

The electrical portion on GS-Series pinsetters consists of switches, solenoids and
motors.

Switches

The GS-92 contains 24 switches which monitor, protect and help control the
pinsetter. Eleven additonal switches were added to the GS-96 and later model
pinsetters. Ten were added to the pin holders to allow a standing pin detection
while the pin holder has a pin loaded in the top position. Also, a pin count
switch was added to monitor pins leaving the elevator assembly.
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™
UNIVERSAL/
CONSOLIDATED
ELECTRONICS

(13)
SWEEP MOTOR (12)
SWITCH SWITCH
(SM) CLUSTER

(an

()
ELEVATOR
CONTROL SWITCH (EC)

\"
&)

SAFETY SWITCH '
OUT-OF-RANGE . @
SWITCH - 2
(OOR) '
9) \g ®)
SPOTTING TONG .
SWITCH (ST) ME%‘E"A"F‘{'C s
) CONTROL
10 PIN HOLDER
SWITCHES BOX
(DETECT AND
LOAD SWITCH)
e (®)
\s 20 PIN HOLDER SWITCHES
q 10 DETECT SWITCHES
10 LOAD SWITCHES
E (GS-96 AND LATER)
Figure 2-1. Switches.
(1) UNIVERSAL/CONSOLIDATED 2 “G"SWITCH (3) ELEVATORCONTROLSWITCH
ELECTRONICS (EC)
(4 PINCOUNTSWITCH (5) SAFETY SWITCH(TS1) (6) MECHANIC'SREAR CONTROL
BOX
(7) 10PINHOLDER SWITCHES (DETECT (8) 20PINHOLDER SWITCHES (9) SPOTTING TONG SWITCH (ST)
AND LOAD SWITCH) 10DETECT SWITCHES
10LOAD SWITCHES
(GS-96 AND LATER)
(10) OUT-OF-RANGE SWITCH (OOR) (11) SAFETY SWITCH(TS2) (12) SWITCHCLUSTER

(13) SWEEP MOTOR (SM)
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Switches “A”, “B", “C" and “D"

These switches are mounted on a switch cluster housing located on the right
frame of the pinsetter. The primary function of the switch cluster is to inform

the Pinsetter CPU of the position of the setting table. The “A” switch is a
microswitch that is held closed by an actuator when the table is up in the home
position. A cam mounted on the main table shaft contains the actuator and a
small magnet that will close the contacts in the “B,” “C” and “D” switches as the
table is being lowered and raised. The cam and actuator are designed to activate
these switches from either direction the table motor may be turning (CW or

CCW).
\
% e
e | e ol
2> %% ,,”Q»»)»’) 22 »’))”,7’3»»’» 535S
@) - @) >25%
SWITCH "C" SWITCH "C"
(3)
Y SWITCH "B" X 3)
() . N B
SWITCH "D" i ity oo 5 SWITCH "B
" Gk
4
-4 N il
- 5 5 5
\hé A SWHEC)H A" T = \é | swngc)H AN
(6) (7)
CW - ADCBA CCW - ABCDA
Figure 2-2. Switch Cluster.
(1) SWITCH*D" (@) SWITCH*C” (3 SWITCH"B”
@ CAM (5) SWITCH*A” (6) CLOCKWISE - ADCBA

(7) COUNTERCLOCKWISE-ABCDA

Error Code “A” Switch

60 SWITCH A NOT EXPECTED BUT FOUND

70 SWITCH A EXPECTED BUT NOT FOUND

90-95 INVALID MACHINE STATE

Error Code “B” Switch

61 SWITCH B NOT EXPECTED BUT FOUND

71 SWITCH B EXPECTED BUT NOT FOUND
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Error Code “C” Switch

62

SWITCH C NOT EXPECTED BUT FOUND

72

SWITCH C IS EXPECTED BUT NOT FOUND

Error Code “D"” Switch

63

SWITCH D NOT EXPECTED BUT FOUND

73

SWITCH D EXPECTED BUT NOT FOUND

2-4 Electrical - Switches, Solenoids and Motors




(1) SHOVELDRIVE CHAIN
(2) ECSWITCH
(3) SHOVELROLLER

Elevator Control Switch (EC)

This switch is located on the left rear frame of the elevator. It is pulsed by
rollers on the pin shovel shaft that pass by the switch as the shovels are moving.
This switch must be pulsed at least once every six seconds to keep the pinsetter
running. Ifitis not pulsed in that time frame, the Pinsetter CPU determines that
the elevator is either jammed or a drive belt is slipping or some other defect is
preventing the switch from being pulsed properly.

SWITCH

)

SHOVEL
ROLLER

Figure 2-3. Shovel Roller Pulsing EC Switch.

Error Code “EC” Switch

EJ ELEVATOR JAM

NOTE: The masking unit switch in the off position can also create the “EJ”
Error Code.
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Switch “G"

This switch is located under the attenuator on the front left side of the pinset-
ter. This switch is closed by the attenuator when the sweep is all the way
down in the guarding position. This switch must be actuated before the table
can be lowered.

(1)
FREE PLAY
(1) FREEPLAYWITHSWITCHCLOSED |~ WITH SWITCH
(2) SWITCH*G” CLOSED
(3) ADJUSTABLE
(4) SWEEPATTENUATOR
SWH%)H "G"
(4)
SWEEP ATTENUATOR
[] @)
ADJUSTABLE
|:| _— SCREW

Figure 2-4. Attenuator Down, Closing "G" Switch.

Error Code “G” Switch

65 SWITCH G IS NOT EXPECTED BUT FOUND

75 SWITCH G EXPECTED BUT NOT FOUND

90-95 INVALID MACHINE STATE
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Mechanic’s Rear Control Switches

A mechanic’s rear control box mounted on the side of the elevator gives the
mechanic operational control of the pinsetter. Three switches are located on this
box. The firstis the “set” switch. Pushing this switch causes the table to lowers
on top of the pins, detect those standing and then sweep and set an identical
combination of pins. This is useful in troubleshooting and clearing certain
conditions where the pin combination must be saved.

The next switch is called the “reset” switch. Pushing this switch will cause the
pinsetter to cycle to the next ball.

NOTE: The reset switch will act like the set switch in league or tournament
mode when the pinsetter is connected to Brunswick Frameworx scoring. This
is done to keep the pinsetter in sync with the automatic scorer.

The bottom switch is an on/off toggle switch called the “high voltage stop”
switch. This switch gives the mechanic the capability to turn off the machine
from the back before entering the machine for service.

These three switches are identical in function to the switches mounted on the
top of the universal high voltage or consolidated low voltage box located on the
front of the pinsetter.

(1) ONIOFFTOGGLESWITCH .
() UNIVERSAL -PLUGS INTO P8 OF p §§
HIGHVOLTAGE BOX
(3 CONSOLIDATED-PLUGSINTO
P11/P27 OF LOW VOLTAGE BOX
I\ ’ ’
& o]
2 (3) {Res
UNIVERSAL - CONSOLIDATED - @ RESET
PLUGS INTO P8 LPLUGSINTO _ n
OF HIGH VOLTAGE BOX
LOW VOLTAGE BOX | oNofE
SWITCH
@ @

Figure 2-5. Mechanic's Rear Control Box.
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(1) OUT-OF-RANGECAM

(2) OUT-OF-RANGESWITCH

(3 RIGHTHAND TOWERASSEMBLY
(4) RIGHT HAND TABLE RACK & TUBE
(5) TABLELIFTCHAIN

Out-0f-Range Switch

This switch is located on the right hand guide tower. The purpose of this
switch is to inform the Pinsetter CPU if the table was able to lower to the
normal detecting height. If a pin is moved out of range, the table will land on
top of the pin and not allow this switch to be closed. The table will complete its
detection stroke and the pinsetter will stop. The pinsetter will then have to be
turned off, the pin deck area cleared of any deadwood and then the pinsetter

will have to be turned on again to resume operation.

NOTE: This switch will be ignored if the pinsetter is connected to Brunswick

Frameworx scoring and in an open play mode.

()
OUT-OF-RANGE

(5) CAM
TABLE
LIFT
CHAIN ouT 0|(=2)RANGE
/ R -
| SWITCH
(4)
RIGHT HAND ~ 3)
TABLE RIGHT HAND
RACK & TUBE TOWER
ASSEMBLY

=

Figure 2-6. Out-Of-Range Switch.

Error Code “00R" Switch

67

SW. OOR IS NOT EXPECTED BUT FOUND

PO

OUT OF RANGE PIN DETECTED
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Pin Holder Switches

GS-92 Pinsetters

The setting table has ten pin holders. Each pin holder has its individual switch
that is used for two purposes. First, the switch will be activated by the pin
detector plate being pushed up on the lower switch finger by a pin during
detection. Refer tBigure 2-7 Second, the switch will be activated when a pin
is dropped onto the upper switch finger in the pin holder from the pin station.
Refer toFigure 2-8

SOL(E1IRIOID @)
PIN DETECT
AND LOAD SWITCH
(1) SOLENOID
(2) PINDETECTANDLOAD SWITCH
— oL

(3 PINDETECTORPLATE
(4) LOWERSWITCHFINGER
©)]
PIN DETECTOR

PLATE

. ]

(4)
LOWER
SWITCH FINGER

Figure 2-7. Pin Holder Detecting (GS-92)

(1)
UPPER
SWITCH @)
FINGER ~ SOLENOID

®)
(1) UPPERSWITCHFINGER AND LOAD SWITCH
(2) SOLENOID —

(3) PINDETECTANDLOAD SWITCH

.

\ !!!Llwmwtil!lllin LJ\LJ///_\\T

Figure 2-8. Pin Holder Loading (GS-92)
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GS-96 and Early GS-98 Pinsetters
Each pin holder has two switches to determine if a pin is loaded or detected.

The load switch is activated from the top by the neck of the bowling pin when it
is dropped from the distributor. The bowling pin presses down on the upper
switch finger and causes it to activate the load switch’s contacts. Refer to
Figures 2-8and2-9.

The detect switch is actuated when a bowling pin, standing on the lane, pushes
up on the pin detect plate while the setting table is down and resting on the
stroke limiter. A spring loaded bolt from the plate pushes up on the lower
switch finger and activates the detect switch. Reféigare 2-10

(4)
REAR VIEW

(1) LOADSWITCH OF PIN HOLDER
(2) DETECTSWITCH
(3) LOWER SWITCHFINGER
(4 REARVIEW OF PIN HOLDER 3)
LOWER SWITCH
FINGER
(2) (1)
DETECT _| , ‘ | LOAD
SWITCH 1 SWITCH

Figure 2-9 Pin Holder Switches (GS-96 and Early GS-98).
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(1) LOWERSWITCHFINGER
(2) SPRINGLOADEDBOLT
(3) PINDETECTSWITCH

The two pinholder switches are wired in a parallel configuration with the
commons wired to terminals 1 and 2 of the pin holder connector. The normally
closed (NC) and normally open (NO) contacts are cross-wired to the opposite
side of the other switch. This allows the Pinsetter CPU to monitor the switches
to determine if one, both or none of these switches are closed at predetermined
times. Refer td-igures 2-9and2-11

When the pinsetter is in a preload or double load condition, the Pinsetter CPU
will memorize the pin holder switches’ positions as the table starts to lower. As
the table reaches the “B” switch position of the detect portion of the cycle, the
Pinsetter CPU will look at the pin holder switches again. Any changes that take
place will allow the Pinsetter CPU to determine which pins, if any, are standing
on the lane surface. The Pinsetter CPU uses this switch information to decide
how to finish the cycle and also processes this information to the automatic
scorer and player control station.

(1)
LOWER SWITCH
FINGER\

(3)
PIN DETECT (2)
SWITCH SPRING
LOADED BOLT

Figure 2-10. Pin Holder Detecting (GS-96 and Early GS-98)
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(1)
RED SOLENOID COIL

(1) REDSOLENOIDCOIL
(2) LOADSWITCH
(3) DETECTSWITCH

®)
DETECT
SWITCH

@)
LOAD
SWITCH

Figure 2-11. Pin Holder Wiring

Error Codes - Pin Loading and Detecting

01-10 PIN LOADING TIME-OUT

50-59 PIN NOT DETECTED IN DIAGNOSTICS
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Spotting Tong Switch (ST)

This switch is located on the right side of the setting table. It lets the Pinsetter
CPU know if the tongs are open or closed. A small cam on the toothed rack will
close this switch when the spotting tongs are open.

(1) RIGHTHAND SQUARE SHAFT (1)
2 CAM RIGHT HAND
(3] SQUARE SHAFT

(3) SPOTTING TONG SWITCH
(4 TOOTHEDRACK
vy,
| [ O
== A/ o
@ N~
?) (4)
TOOTHED RACK

SPOTTING TONG
SWITCH

Figure 2-12. ST Switch with Tongs Open.

Error Codes “ST” Switch

66 SWITCH ST NOT EXPECTED BUT FOUND

76 SWITCH ST EXPECTED BUT NOT FOUND

90-95 INVALID MACHINE STATE
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Sweep Motor Switch (SM)

This switch is mounted on the right side of the pinsetter. A cam mounted on
the sweep crank arm will close this switch when the sweep wagon is all the
way forward. Activating this switch will turn the sweep motor off and allow
the brake to stop the sweep before the table can be lowered.

(1) RIGHTHAND SWEEP CRANKARM

gg E\AV'\';EPSHAFT OO0 RO
4)
(4) SMSWITCH (1 SM SWITCH

2)
RIGHT HAND
SWEEP CRANKARM ~ SWEEP SHAFT 04,

. PN
© mm m

Figure 2-13. SM Switch.

Error Codes “SM” Switch

64 SWITCH SM NOT EXPECTED BUT FOUND

74 SWITCH SM EXPECTED BUT NOT FOUND

90-95 INVALID MACHINE STATE
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@
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@
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TS-1SWITCH
PINHOLDER

REAR SWING SHAFT
ROLLER
ACTUATORARM

TS-1 Switch

This table safety switch is mounted on the back left side of the pinsetter frame.
It is a jam switch that is activated only when the pin holders are unable to return
to the horizontal position after setting new pins. A roller on the rear swing shaft
of the setting table must overpower a spring tensioned table jam switch actuator
arm to close this switch. Any time this switch is closed, the pinsetter will stop
immediately. It will not restart until the problem has been corrected and the
switch reopened.

CAUTION: On pinsetters with upgraded software, the table motor will
reverse the table for 1.5 seconds or until the “C” switch is closed. An error
code “J1” will appear on the LED display on top of the Gamesetter or
Consolidated Low Voltage box. The trouble light will continue to flash.

Once the jam has been cleared, turn the on/off switch on the High Voltage
box or on the Consolidated Low Voltage box off and then back on again.

2)
PIN HOLDER

(3)
REAR
SWING
SHAFT

(4)
ROLLER

Figure 2-14. TS-1 Switch.
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(1) SPROCKET

(2) TABLELIFTCHAIN

(3) COUNTERWEIGHT INSIDE TABLE
RACK TUBE

(4) TENSIONSPRING

(5) TS2SWITCH

TS-2 Switch

This table safety switch is mounted on the top of the table guide tower. This is
a jam switch that is activated only when the table is not able to return to its up
home position. When a pin or broken part becomes wedged between the top of
the setting table and the bottom of the distributor, the table stops rising. The
table motor is still trying to raise the table until switch “A” is actuated. At this
point, the chain applies pressure to the sprocket and sprocket shaft which
overpowers the large tension spring and closes the contacts on the TS-2 switch.
The pinsetter shuts off immediately to prevent any damage to the pinsetter. The
problem must be taken care of before the switch will reopen and allow the
pinsetter to restart.

CAUTION: On pinsetters with upgraded software, the table motor will
reverse the table for 1.5 seconds or until the “C” switch is closed. An error
code “J2” will appear on the LED display on top of the Gamesetter or
Consolidated Low Voltage box. The trouble light will continue to flash.

Once the jam has been cleared, turn the on/off switch on the High Voltage
box or on the Consolidated Low Voltage box off and then back on again.

(1)
B |l SPROCKET

152 12
SWITCH *J )

59 TABLE

) / LIFT

B CHAIN

g’g > g

4z

2]

NP
1P
1 b )
! COUNTERWEIGHT
H INSIDE TABLE
b RACK TUBE
| p
1
| P
|

Figure 2-15. TS-2 Switch.
Error Code

J2 JAM SWITCH TS2 (TOWER)

2-16 Electrical - Switches, Solenoids and Motors



Pin Count Switch

GS-96 and Later Pinsetters

This switch is mounted on the top of the Elevator. The switch is actuated to
count each pin as the bowling pin leaves the pin shovel and lands onto the pin
guide wedges of the shark switch assembly. This switch information is used to
determine which distributor lane the pin should enter to find an empty pin
station.

(1)
PIN COUNT
SWITCH

)
SHARK FIN
@ GUIDE

PR =

- (6) © O
Q\Pm (@) \
GREEN

(5) BELTS
PIN SHOVEL (3)
SHARK
SOLENOID

Figure 2-16. Pin Count Switch and Shark Solenoid (GS-96s and Later)

(1) PINCOUNTSWITCH ) SHARKFINGUIDE () SHARKSOLENOID
(4) GREENBELTS (5) PINSHOVEL ® PIN
Error Code
EL PIN COUNT SWITCH SHORTED FOR AT LEAST 5 SECONDS
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Solenoids

There are two types of solenoids used on the GS-Series pinsetter. There are
four function solenoids that are black in color and are intermittent duty type
solenoids. This type of solenoid is pulsed only for a brief amount of time.

There are ten pin holder solenoids and one shark solenoid that are red in color
and are continuous duty type solenoids. This type of solenoid can be energized
for 90 seconds at a time when waiting for a pin, if necessary.

NOTE: When working properly, the black function solenoid coils will have 12
ohms of resistance while the red solenoid coils will have 26 ohms of resis-
tance.

When troubleshooting solenoids, a reading on the multi-meter of 0 ohms

indicates that the solenoid has shorted out and is defective. A reading of
infinity (no reading) indicates that the coil is opened and defective.
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() (
SWEEP RELEASE ¢
SOLENOID )
(12 ohms) ‘ /
N
d

(12 ohms)

@)
SPOTTING TONG
SOLENOID
= FRAME " )
/ counTEr_— O3
{ .
s

(3)
STROKE LIMITER
> SOLENOID
37 (12 ohms)

<|i
/ @(4) %

L

&

i -
N
[| 2
> (6)
SOLENOID
N "SOLENOID  (26°hms)
s 9 (26 ohms)
(
(7)
BALL DOOR
LOCK SOLENOID
(12 ohms)
Figure 2-17. Solenoids.
(1) SWEEP RELEASE SOLENOID (12ohms)  (2) SPOTTING TONG SOLENOID (12 ohms) (3) STROKELIMITERSOLENOID
(12 ohms)
(5) SHARK SOLENOID (26 ohms) (6) PINHOLDERSOLENOID
(26 ohms)

(4 FRAMECOUNTER
(7) BALL DOOR LOCK SOLENOID (12 ohms)
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Ball Door Solenoid

The ball door solenoid locks the ball door for three seconds upon ball detect.
This is to prevent pins from entering the ball accelerator during the ball impact
by forcing the locking bolt down to block the door button lever.

(1) BALLDOOR LOCKING SOLENOIDS
(2) LOCKINGBOLT

(3) DOORCLOSING SPRING

(4 BUTTON

(5) LEVER

)
BALL DOOR
LOCKING
SOLENOID

@)
LOCKING
BOLT

@)

lffff((('(é — BALL DOOR
5 < «W{ii; CLOSING
BALL( D)OOR w SPRING
LEVER °
(4)
BUTTON

Figure 2-18. Ball Door Solenoid.
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Sweep Release Solenoid

The purpose of the sweep release solenoid is to actuate the sweep release
mechanism. This allows the sweep wagon to lower from its up home position to
the guarding position. Itis energized immediately when a ball passes through the
ball detector’'s beam or someone presses a “set” or “reset” button.

(1) ATTENUATOR

(2) “G’SWITCH

(3) SWEEP WAGON

(4 SWEEP RELEASE SOLENOID

(1)
ATTENUATOR
2

SWITCH

(4)
SWEEP
RELEASE
SOLENOID

Figure 2-19. Sweep Release Solenoid.
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Stroke Limiter Solenoid

The purpose of the stroke limiter solenoid is to briefly pull the stroke limiter
plate rearward allowing the T-stop to clear the stroke limiter plate which allows
the table to lower fully to its lowest position. It also releases the pin holder’s
swing shaft latch to allow the pin holders to go vertical while the table is

lowering.
o ——M
T-STOP
C
" ] ) d
STROKE LIMITER
(1) LEFT-HAND SQUARE SHAFT LEFT HAND PLATE -
(2) STROKELIMITERPLATE SSQHUA(*FRTE
(3) T-STOP 4
(4 STROKELIMITERSOLENOID
[©] S
I POOODOODOODODODOOLODOLODOOO i L _:
[ Y Y s Ty e Y e JY e J0Y e J o JY e J0 e JY o Y s Y s Y s 0 s} -C -
C
C
C
STé;gKE O -
8 == T LIMITER

—
= SOLENOID

—1
| —_— E

LL =
(= —_—1

' | = i
—_—
=
=

5

Figure 2-20. Stroke Limiter Solenoid.
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Spotting Tong Solenoid

The spotting tong solenoid engages a gear clutch assembly with the table drive
gear to close or reopen the spotting tongs depending on which direction the
motor is turning. The gear clutch assembly rotates a spindle shaft, turning a
helical gear driving the right hand square shaft. When the main table drive shaft
and right hand square shaft are turning counterclockwise, the spotting tongs
close. When they are turning clockwise, the spotting tongs open.

)
SPOTTING TONG
@ SOLENOID
RIGHT SIDE
FRAME

VS DD Dbt D s 23 DA DD
— = = s

& —

——S

©
GEAR WITH
CLUTCH

\
@

SPINDLE

LEFT SIDE
FRAME

>

()]
RIGHT-HAND
" SQUARE SHAFT

SPOTTING TONGS
CLOSED

Figure 2-21. Spotting Tong Drive.

(1) RIGHTSIDEFRAME (2) SPINDLE SHAFT (3 GEARWITHCLUTCH
(4) SPOTTING TONG SOLENOID (5 GEARCLUTCH (6) LEFT SIDEFRAME
(7) RIGHT-HAND SQUARE SHAFT (8 SPOTTINGTONGS (9) SPOTTING TONGSCLOSED
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Pin Holder Solenoids

The red pin holder solenoid opens the grippers on the pin holder. When the
solenoid is energized, itis holding the grippers open to load pins when the table
is on its way up to the home position or when the table is down releasing a new
set of pins onto the lane.

(1) GRI(IEI)DER
SOLENOID
(1) SOLENOID \ (3)
(2) GRIPPER SWITCH
(3 SWITCH LL
e
®
|

Figure 2-22. Pin Holder Horizontal - Up for Loading Pins.

(1) SOLENOID

(2) GRIPPER
o—

(3) SWITCH

)
SN | — SOLENOID

(2)
GRIPPER

Il

/

INNE)

e
-

Figure 2-23. Pin Holder Vertical - Setting Pin on Lane.
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Shark Solenoid

GS-96 and Later Pinsetters

This red solenoid is used to control the Shark Fin guide. The solenoid will
cause the pin guide to flip right or left to direct the pin onto the left or right side
of the distributor. When the solenoid is energized, the pin guide will direct the
pin to the right distributor lanes. When the solenoid is deenergized, a return
spring pulls the pin guide back and deflects the pin to the left distributor lanes.
The pins are loaded in a (R-L-L-R-L-R-L-L-R-L) configuration. The “R”
designation is for the 10 pin or right hand side of the pinsetter. The “L”
designation is for the “7” pn or the left side of the pinsetter. The left side holds
6 pins while the right side holds 4 pins.

(1)
PIN COUNT
SWITCH

()
SHARK FIN
O) GUIDE

l © |
® o g =

| /
- o —O— (/
/#\(6) '\@ [e)
Q\P'N @)
GREEN
(5) BELTS
PIN SHOVEL (3)

»

o

SHARK
SOLENOID
Figure 2-24. Shark Solenoid (GS-96s and Later)
(1) PINCOUNTSWITCH (2) SHARKFINGUIDE (3) SHARKSOLENOID
(4) GREENBELTS (5) PINSHOVEL (6) PIN
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Motors

All motors used on the GS-Series Pinsetters are three phase motors capable of
working at several voltages and with either 50 or 60 hertz. The high voltage
position is typically 380 - 415 volts AC. The low voltage position is 200 - 240

volts AC. For proper wiring and pulley installation information when replacing a
motor, see the “Service” section of this manual.

1)
TABLEMOTOR

(2)
SWEEPMOTOR

(3)
ELEVATOR,
TRANSPORT BAND
ANDDISTRIBUTOR
MOTOR

Figure 2-25. Pinsetter Motors.

(1) TABLEMOTOR (20 SWEEPMOTOR (3 ELEVATOR, TRANSPORT BAND
ANDDISTRIBUTORMOTOR
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Distributor Motor

The distributor motor is a 1/2 horsepower (hp) motor at the front left corner of
the pinsetter. It drives the pin handling round belts of the distributor, the shovels
in the elevator and the transport band in the pit area. This motor will run for 45
seconds to handle pins. If no ball detect or reset occurs within that time frame,
it will stop and wait until a ball is detected. If the table is waiting for one or

more pins, the motor will run for 90 seconds. If the pins are not received in that
time, the entire machine stops as it assumes a pin jam has occurred and service
is required. Refer teigure 2-25

Sweep Motor

The sweep motor is a 1/4 hp motor at the center left-hand side of the pinsetter.
It drives the sweep rearward and forward to clear pins off the lane surface. This
motor has an electric brake attached to it that locks onto the shaft preventing
coasting when power is turned off to the motor. Refé&igare 2-25

Tahle Motor

The table motor is a 1/2 hp motor at the rear left-hand side of the pinsetter. Its
functions are to raise and lower the table, close and open the spotting tongs and
raise the sweep at the end of a cycle. This motor runs both clockwise and
counterclockwise to operate the tongs and raise the sweep when appropriate.
This motor has an electrical brake that locks onto the shaft when the motor is
turned off. The brake holds the table up in the raised position when waiting for
a ball or if the pinsetter has been turned off. Refé&igare 2-25

Ball Accelerator Motor

The ball accelerator motor is a shared motor. Its 3 phase power comes from
either the common box in a universal electronics system or the high voltage box
in the consolidated electronics system. Itis a 1/2 hp motor that does not have a
brake. It runs continuously at full speed when either one or both pinsetters is in
operation.
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Universal Electronics

The GS-Series Pinsetters are controlled and operated by a universal electronic
control system. This system consists of several control boxes mounted on the
front of the pinsetter and several other items that monitor and help the pinsetter
operate. These boxes are referred to as “Universal” control boxes that are
capable of working with all voltage systems throughout the world. The earlier
model GS-10 Pinsetter used a Red Box system or a Silver Box system to
operate the pinsetters. These systems are not compatible with the GS-92 and
later model pinsetters.

In Figure 3-1below is a representation of the control boxes mounted on the

front of a pair of pinsetters. Each pinsetter will have its own High Voltage box

for operating its motors and solenoids. The left pinsetter will have a Gamesetter
and a Common box. The Gamesetter can best be described as being the brains
of both pinsetters. It gathers switch information and sends out operating instruc-
tions to each pinsetter. The Common box is the entry point for the 3 phase
power needed to run both pinsetters.

If the GS-Series Pinsetters are installed along with the Brunswick

BowlerVision Automatic Scoring system, the right lane pinsetter will have a
Gamemaker box and a Video Switcher box mounted on the front. These items
will not be discussed in this manual as there is a separate manual for the
BowlerVision System. These two positions will be empty if no scoring system is
installed. The AS-90, ASK or Frameworx Automatic Scoring systems do not
require any equipment to be installed in these positions.

(6)
BOWLERVISION
ONLY
@ [ — ===\l
BE A G|l e |
HiGH | o 7
VOLTAGE BOX CONMON VOLTAGE e | vibko !
BOX ' :
BOX BOX | SWITCHERI
l e | BOX |
L
LEFT MAGHINE )
FRONT PANEL FERONT PANEL
(ODD LANE) (EVEN LANE)

Figure 3-1. Electronic Control Box Layout.

(1) HIGHVOLTAGEBOX

(4) LEFTMACHINE FRONT PANEL
(ODDLANE)

(7) VIDEO SWITCHERBOX

(20 GAMESETTERBOX (3) COMMONBOX
(5) GAMEMAKER BOX (6) BOWLERVISIONONLY

(8 RIGHTMACHINE FRONT PANEL
(EVENLANE)
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Figure 3-2is a block diagram which shows the flow of information and power
paths between the pinsetters, several external devices and the electronic boxes.

——=(9) 3 PHASE INPUT POWER
(1) GS-SERIES PINSETTER @) (1) GS-SERIES PINSETTER
? BALL ©)
L) ACCELERATOR LANE 2
SOLEE:?IOID o 5) (8) MOTOR SOL(E3I210ID o 5)
SWITCH SWITCH
CONTROL DATA MOTORS CONTROL DATA MOTORS
(12) V (16) | y
POWER 3-PHASE
(10) (+5VDC and +12 VDC) POWER ) (10)
HIGH HIGH
VOLTAGE (11) (13) VOLTAGE
BOX f——————N GAMESETTER BOX N COMMON  F------o--- , BOX
N~ 7 | BOX '
) ! (6)
LANE 1 | . LANE 2
(16) ﬁ . 4?
3 PHASE POWER .
L 4
(a7
PLAYER (18) (14) (15)
CONTROL BALL BALL LIFT FOUL
STATION DETECT DETECT
Figure 3-2. Electronic Block Diagram.
(1) GS-SERIESPINSETTER (2 LANE1 (3) SOLENOIDCONTROL
(4) SWITCHDATA (5) MOTORS (6) LANE2
(7) BALLACCELERATOR (8) MOTOR (9) 3PHASEINPUT POWER
(10) HIGHVOLTAGEBOX (11) GAMESETTERBOX (12) POWER (+5 VDC AND +12 VDC)
(13) COMMONBOX (14) BALLLIFT (15) FOULDETECT
(16) 3-PHASE POWER (17) PLAYERCONTROLSTATION (18) BALLDETECT
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Universal Common Box

The Common box receives the incoming 3-phase AC power and distributes it
to both High Voltage boxes for operating the pinsetter motors. It supplies the
3-phase power to the ball accelerator motor. One phase is attached to a step
down transformer inside the Common box. This transformer supplies 28, 24,
13.6 and 8.2 volts AC to the printed circuit board. The 28 volts is used to turn
on the ball lift when needed. The 24, 13.6 and 8.2 are converted into DC

voltages that are used by the Gamesetter and High Voltage boxes.
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L.H.LANE
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P9-CB
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3-PHASE

(5)
P1-CB
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LANE PAIR
~~ “POWER
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P2-CB
R.H. POWER
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Figure 3-3. Universal Common Box.
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(14

P3-CB GAMEMAKER POWER
220 VAC 1 A. MAX
P1-CBL.H.POWER CONTROL
P6-CB GAMESETTER POWER
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Top Side of Common Box

P9-CB -Incoming 3-phase AC power connector. This connector receives the
AC power used to run both pinsetters.

Lane Pair Power Switch- This switch controls the AC power upon its entry
into the Common box. Turning this switch off disables both pinsetters.

Left Side of Common Box

P1-CB (L.H. Power Control) - Provides two way communication between
the left lane High Voltage box and the Common box for the system to power up
in a stand-alone environment.

P2-CB (R.H. Power Control)- Same as P1-CB but for the right lane.

P3-CB (Gamemaker Power} Provides access for 220-240 VAC single phase
power to the Gamemaker in a BowlerVision environment.

P4-CB (Ball Lift) - Provides 28 VAC to the ball lift control box relay.

P5-CB (Ball Accelerator)- Provides 3-phase power to the ball accelerator
motor.

P6-CB (Gamesetter Power} Provides +5 VDC and +12 VDC to the Game-
setter. This connection also receives control signals from the Gamesetter for
foul, service light, overhead, ball accelerator and ball lift.

P7-CB (R.H. Lane Power) Provides 3-phase power to the right lane High
Voltage box.

P8-CB (L.H. Lane Power)- Provides 3-phase power to the left lane High
Voltage box.

P10-CB (Overhead Control)- This connection is used only in a BowlerVision
center for Scoreboard, BowlerTrack and service light functions.
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Internal Common Box

Ball Accelerator Contactor and Overload Relay- This contactor controls

the 3-phase power to the motor when either the left, right or both pinsetters are
turned on. The overload relay protects both the motor and the Common box
when the input voltage is improper or the overload motor is defective.

Universal Common Box PCB
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Figure 3-4. Universal Common Box PCB.
(1) SW1DCBYPASS SWITCH (2) LED+24VDC (3) K1BALLLIFTCONTROL
RELAY 24 VDC
(4) CB428VAC TO BALL LIFT (5) CB324VDCUNREG. (6) LED+12VDC
(7) K2LANE CONTROL RELAY 24VDC (8) CB2+12VDC (9) CB1+5VDC
(10) +5VOLTPOT (11) LED+5VDC
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3-6 Universal Electronics

J1-J12 -These connections on the PCB serve as inputs and outputs
between the PCB and external connections of the Common box and the other
components inside the Common box.

K1 (Ball Lift Relay) - This relay sends the 28 VAC signal to the ball lift control
relay located at the ball lift.

K2 (DC Power Relay)- Energizing this relay sends DC voltages to the Pinsetter
CPU, the High Voltage box and the ball lift relay on the Common box PCB for
powering up the pinsetters.

LED1 (+5 VDC Light Emitting Diode) - Lights up when PCB is producing +5
VDC.

LED 2 (+12 VDC Light Emitting Diode)

LED 3 (+24 VDC Light Emitting Diode)

CB 1 (+5 VDC Circuit Breaker)

CB 2 (+12 VDC Circuit Breaker)

CB 3 (+24 VDC Circuit Breaker)

CB 4 (28 VAC Circuit Breaker)

R 7 (+5 VDC Potentiometer) -This “pot” is an adjustable resister used to set

the +5 VDC as close to +5.14 VDC as possible. This voltage is measured at the
input to the Gamesetter on connector J5-GS, pins 1 & 3 with the Gamesetter

uon.n

SW 1 (DC Bypass Switch} This switch allows the mechanic to turn on the DC
power to the Gamesetter without the Manager's Control Unit.



Universal High Voltage Box

Each pinsetter has its own High Voltage box. It takes the 3-phase power from
the Common box to operate the distributor, sweep and table motors at the
appropriate time. It also takes one phase power to operate the pin light and
another phase to operate the transformer that supplies the operating voltages for
the pinsetter solenoids and masking unit lamps.

All switch information from the pinsetter passes through the High Voltage box on

its way to the Gamesetter. The Gamesetter then acts on this information and
directs the High Voltage box in its preparation for the next ball.
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Figure 3-5. Universal High Voltage Box.
(1) P1-HVLEFT-HANDFUNCTIONSWITCH (2) P2-HVTABLE MOTOR 3 PHASE (3) SET
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MOTORCONTACTOR MAXIMUM 3 PHASE
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Switches

High Voltage Lane Power Switch- This toggle switch is used to manually
stop or start the pinsetter. Turning this switch off de-energizes the lane power
contactor in the High Voltage box.

Reset Switch This push-button switch is used to cycle the pinsetter to the next
ball. Identical switches are mounted on the ball rack for the bowlers’ use and
the rear control box mounted on the side of the elevator for the mechanics’ use
from the back of the pinsetter.

Set Switch- This push-button switch causes the last combination of pins to be
set. This switch is duplicated on the player control station PCB and on the rear
control box mounted on the elevator.

Keyswitch - This switch allows for a manual turn on and off of the pinsetter in a
stand-alone environment. Positioning this switch in the “Bypass” position allows
the pinsetter to be operated regardless of the Manager's Control unit. In

the “Manager’s Control” position, the turn on and off capability is turned over to
the Manager's Control unit at the Control Desk. In a BowlerVision or Frame-
worx environment, this keyswitch must be left in the “Manager’s Control”
position. Putting it in the “Bypass” position forces the pinsetter to turn off.

Pin Light - This toggle switch permits you to manually turn on the pin light for
maintenance and troubleshooting. This switch is located on the bottom of the
High Voltage box.

CAUTION: When using the pin light switch during bowling activity, the
bowler must be made aware the pinsetter is not usable even though the pin
light is on.

Cahle Connections

Left Side

P1-HV (Left Hand Function Cable) - This connection provides the input for

the “TS1,” “G,” “EC,” and pin count (GS-96 and later) switches. It provides
the output signals to the sweep release, spotting tong, stroke limiter, and shark
(GS-96 and later) solenoids on the left side of the pinsetter.

P2-HV (Table Motor) - This connection provides 3-phase power to the table
motor.

P3-HV (Sweep Motor)- This connection provides 3-phase power to the sweep
motor.
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P4-HV (Elevator Motor) - This connection provides 3-phase power to the
distributor, transport band and elevator motor.

P5-HV (Pin Light) - This connection provides single phase power to the pin
light when the pinsetter is turned on.

Bottom

P9-HV (High Voltage Input Cable) - This cable is routed to and connects to
P7 or P8 on the Common box. This is the supply route for the 3-phase power
to run the pinsetter motors, solenoids, etc.

P12-HV (Table Switches and Solenoids Cable)This cable is routed along

the right hand side of the pinsetter and down to the back of the setting table.
Pinsensing information from the pin holders and spotting tong switch is sent to
the High Voltage box through this cable. The pin holder solenoids are energized
and deenergized via the voltages sent from the High Voltage box.

Right Side

P6-HV (Manager's Lane Control) - This connection is used to provide remote
control of the pinsetter from the Control Desk.

P7-HV (Masking Unit) - This connection provides first ball, second ball and
strike light signals to the masking unit. It also connects to the toggle switch on
the masking unit which can be used to turn off the pinsetter.

P8-HV (Rear Control Box) - This connection provides input from the “Set”,
“Reset” and “On/Off” switches mounted on the ball return side of the elevator.

P10-HV (Common Box Remote Control} Allows the High Voltage box to
remotely turn on the Common box when a Manager’s Control unitis in use.
This connection is not used in a BowlerVision or Frameworx center.

P11-HV (Right-Hand Function Cable)- This connection is the input for all

the switches on the right side of the pinsetter. These switches are “A, B, C, D,
SM, TS2 and OOR.” The cable also provides the output signals for the trouble
light and the ball door solenoid.

P13-HV (Ball Rack Reset) Provides the input for the bowlers' reset switch on
the ball rack.

P14-HV (AS-80 Interface Connection} Provides the third ball/tenth frame
signal, second ball light power and a remote turn on for the AS-80, AS-90 or
AS-K Scorer console.

J1-HV (Solenoid Controls)- This ribbon cable connection receives input
signals from the Gamesetter. These signals direct the High Voltage box to
energize the solenoids and turn on the masking unit lights, pin light, trouble light
and the distributor, sweep and table motors.
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J3-HV (Switch Outputs) - This ribbon cable connection sends all the switch
information gathered by the High Voltage box to the Gamesetter.

Contactors

The Universal High Voltage box contains five contactors for controlling power to
the motors and the solenoids. The contactors are three pole contactors; a pole
for each phase. Referfagures 3-5and3-6.

Lane Power Contactor - This contactor applies high voltage to all the motor
contactors and to the transformer used to generate voltages for energizing the
solenoids. The Gamesetter turns this contactor on and off.

Table Motor Contactor (CW) - This contactor turns the table motor clockwise
when the setting table must perform a respotting or new pin setting stroke.

Table Motor Contactor (CCW) - This contactor turns the table motor counter-
clockwise when the setting table must perform a detection stroke.

Sweep Motor Contactor- This contactor runs the sweep motor.

Distributor Motor Contactor - This contactor runs the distributor, elevator
and transport band motor.

(2)
CONTACTOR

1)
OVERLOAD RELAY

(3)
INPUTS

CURRENT

ADJUSTMENT
(5)

AUTOMATIC/MANUAL

(6) RESET
MANUALRESET

OUTPUTS

Figure 3-6. Motor Contactor and Relay.
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Overload Relays

Each motor has an overload relay that monitors the current at each pole of its
contactor. When an overload is detected, the overload relay will open the coll
control line to turn off the contactor. This relay can be set to automatic or
manual reset. Refer fgure 3-6 In this application, the blue reset button

must be “up” in the manual position. The red button on the relay must be
pushed to manually reset the relay and re-energize the motor contactor. Check
the motor and pinsetter for a possible cause of the tripping of the relay before
resetting the relay.

CAUTION: Continuous tripping of the relay indicates a problem exists
within the pinsetter. Damage to the electronic assemblies, the motor and/or
the pinsetter may occur.

Pin Light Relay

The pin light is turned on and off by this relay when the lane power contactor is
turned on. The pin light switch bypasses this relay to turn on the pin light for
maintenance or troubleshooting.
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High Voltage Box PCB

Figure 3-7shows the printed circuit board. Following this drawing is a

description of the key items on this board.
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\ \ 9)
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Figure 3-7. Universal High Voltage Control PCB.

PCB Relays

K1 - Energizes to turn on the first ball lamp in the masking unit.

K2 - Energizes to turn on the second ball lamp in the masking unit.

K3 - Energizes to turn on the strike lamps in the masking unit.

K4 - Energizes to complete a path to the Common box that allows it to activate
the Gamesetter for pinsetter turn on and operation. This relay is used only in a

stand-alone environment and is controlled by the on/off switch at the Manager’s
Control unit.
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Printed Circuit Board Circuit Breakers (3.2 Amps)

CBL1 - Protects and monitors the controlling voltages for the motor contactors,
the pin light relay and the masking unit lamp relays.

CB2 - Protects and monitors the #1, #2 and #3 pin holder solenoids and the
spotting tong solenoid.

CB3 - Protects and monitors the #4, #5 and #6 pin holder solenoids and the
sweep release solenoid.

CB4 - Protects and monitors the #7, #8 and #9 pin holder solenoids and the
stroke limiter solenoid.

CB5 - Protects and monitors the #10 pin holder solenoid,the ball door locking
solenoid, and the shark solenoid (GS-96 and later).

Printed Circuit Board Light Emitting Diodes (LEDs)

There are a total of nine LEDs on this PCB. LEDs 1-5 monitor the five circuit
breakers on the PCB and are lit when the circuit breakers are in their normal
“untripped” state. The functions of the other four LEDs are as follows:

LED 6 -Indicates “lane power” is on. The lane power contactor is energized
when this LED is lit.

LED 7 - Indicates switch “A” is closed. This means the setting table is all the
way up in the “home” position.

LED 8 - Indicates all ten switches in all ten pin holders have been made by
bowling pins either sitting in the pin holders or the pin holders have detected ten
pins standing on the lane during a detection stroke.

LED 9 - Indicates power to turn on the lane power contactor is present in
the form of a +12 VDC signal from the Gamesetter box. This LED will stay lit
as long as the Gamesetter signals for the pinsetter to stay operating.



Printed Circuit Board Cahle Connections J24 & J25

These two connections are used by the Manager’s Control unit (stand-alone
only) to count the number of frames bowled or the number of balls rolled. A
two wire cable from P6-HV inside the High Voltage box is labeled J24 and is
connected as follows:

J24- Counts the number of balls rolled. This connection monitors the energiz-
ing of the sweep release solenoid.

J25- Counts the number of frames bowled. This connection monitors the
energizing of the stroke limiter solenoid.

Gamesetter

The Gamesetter is the central control unit or the “brains” for a pair of GS-Series
Pinsetters with universal electronics. This box accepts and reads all incoming
information from the switches, ball detects, foul units and the player control
station for each pinsetter. ReferRigure 3-8 It then reacts to this information

by directing the motors, solenoids, and relays to perform certain functions at
precise times, making the pinsetters set, reset, sweep and reload pins as needed.
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1/0 Board

The Gamesetter consists of two printed circuit boards; an Input/Output (I/O)
PCB and a Central Processing Unit (CPU) PCB. The I/O is mounted in front.
Its purpose is to receive all the incoming switch information and signals from
other peripheral assemblies such as the ball detect, foul unit and player control
station. This is the passed onto the CPU which then makes the appropriate
decision and forwards this information back to the I/O and out to the pinsetter
for action.

w1

The 1/0 board contains two sets of DIP switches. The largestis SW 1 and is an
8-position switch which is called the Lane Assignment switch. This switch is
designed to stagger the power-up time to prevent simultaneous start up of
several pinsetters. Referfagure 3-8

NOTE: This is beneficial in containing power costs. If a Brunswick scoring
system such as BowlerVision, Frameworx, or Command Network is used, this
switch should always be set to a 1 as these scoring systems incorporate the
same staggered start-up system. This is explained also in the Service section
of this manual.

Position #1 through #5- Represents the lane assignment. Set it binarily for
half of the even lane pinsetter. Right = ON.

Position Binary Value

#1 1)
#2 )
#3 (4)
#4 (8)
#5 (16)

Position #6 -Controls the delay of the setting table operation after the sweep
drops to a guarded position.

OFF (left) - Quick setting table - No delay after sweep drop
ON (right) - Delayed setting table - ABC, FIQ..., compliant delay.

Position #7- Determines if the distributor will stop after all 10 pins have been
delivered to the pin holders while waiting for a 2nd ball cycle.

OFF (left) - Stop enable - Distributor stops after ten pins have
loaded while waiting for 2nd ball.

ON (right) - Stop disabled - Continuous distributor operation while
loading pin.

Position #8- Not used at this time.
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SW2

The second switch is a 4-position unit labeled SW 2. This switch is called the
Characterization switch. Its purpose is to define the pinsetter's operating
environment.

Position #1- Labeled SCN. Gives the pinsetter the choice of detecting pin
activity on second ball. If a scoring system is present that has the capability of
interfacing with the CPU, it can use the pin holder switch information to
determine the bowler's pinfall. If no scoring system is available, or the scoring
system uses a scanner or camera for determining pinfall, turning this switch on
disables the detection stroke of the setting table during the second ball.

OFF (left) - Double Detect - Set if a scanner or CCD Camera are not used.
ON (right) - Single Detect - Set if a scanner or CCD Camera are used.

Position #2- Labeled GM. Gives the CPU the capability of communicating
with the BowlerVision's Gamemaker or Frameworx Scoring.

OFF (left) - Non-BowlerVision or Frameworx Scoring System - including
stand alone.
ON (right) - BowlerVision or Frameworx Scoring System

Position #3- This position allows pinfall detection to be monitored
orignored during machine cycle diagnostics.

OFF (left) - Diagnostic Codes 50-59 not activated.
ON (right) - Diagnostic Codes activated.

Position 4- The fourth switch is a disabling switch for the out-of-range cycle.
Placing this switch to the right will cause the pinsetter to ignore an out-of-range
pin. ABC, the FIQ and many other bowling organizations require that the
pinsetter stop and any deadwood (pins that have been knocked over but are still
in the field of play) must be removed before the next ball can be rolled. In many
countries, this is not a requirement and it interferes with the bowler’s flow of
bowling. If your center has sanctioned leagues that require deadwood be
removed before a second ball is rolled, this switch should be in the left position.

OFF (left) - Pinsetter stops for an out-of-range pin.
ON (right) - Ignores an out-of-range pin.

Figure 3-9shows three typical switch arrangements. Pick the one that matches
your environment.
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AND AUTOMATIC SCORERS WITHOUT SCANNERS
FRAMEWORX) WITH SCANNERS OR CCD OR CCD

Figure 3-9. Typical Switch Arrangements.

CPU Board

The rear board is the Central Processing Unit. As stated in the 1/O section, the
CPU accepts the data from the 1/0 and processes it to determine the next
actions of the pinsetter. The CPU contains pre-programmed circuitry that
dictates what should happen at specific times.

The CPU has a memory that retains the status of each pinsetter. It is backed up
by a 3.6 volt battery for when the power is turned off during servicing or a

power failure. This allows resumption of bowling in the format that was occur-
ring prior to any interruption to the incoming power.

Gamesetter External Switches

Mode Switch- This switch is a key operated switch that is set into one of five
positions.

Diagnostics- This mode allows the pinsetter(s) to be self-tested by the
Gamesetter.

Normal - This position is used when Brunswick’s BowlerVision or
Frameworx scoring is used.

10 Pin- This mode allows the pinsetter to set ten pins and up to two
balls to knock them down.

Figures Clearing- This mode allows the bowler to select any combina-
tion of pins at the player control station and will allow the bowler to roll
balls until all the pins have been knocked down. Then the pinsetter will
set the selected combination again.

Figures- This mode is similar to Figures Clearing mode except the
bowler only gets to roll one ball at selected combinations of pins. The
pinsetter will sweep any remaining pins and set the selected combination
again.
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Lane Error Switch - This switch is used to start and stop the Contact

Closure diagnostics that will be discussed later in this section. The switch is also
used to display a detected error code LED by toggling the switch to either the
left or right depending on the lane desired.

Foul Enable Switch- This switch controls the Gamesetter’s ability to accept
any incoming foul signals.

Com Line Disconnect Switch This switch is only used in the BowlerVision
and Frameworx modes. In order for the GS-Series Pinsetter to communicate
with the BowlerVision or Frameworx electronics, this switch must be down in
the closed position.

Gamesetter External Connections

J1 (Optical Scanner)- This connection is used to provide scoring communica-
tion between the Gamesetter and a Brunswick automatic scorer system other
than BowlerVision or Frameworx. The cable connected here is routed directly
to the scorer console and passes pinfall information, pinsetter position, foul
signals and third ball-tenth frame information between the two systems.

P1-GS (Local Com Line In)- This connection is used only in a BowlerVision
or Frameworx system. It provides two way communication between the
Gamesetter and the BowlerVision Gamemaker or Frameworx Pinsetter Inter-
face.

P2-GS (Local Com Line Out)- This connection is used only in a

BowlerVision or Frameworx system. It routes communication signals through
the Gamesetter to the BowlerVision console in the bowlers’ area or Frameworx
lane devices.

P3-GS (Player Control)- This connection routes information between the
Gamesetter and the player control station.

CPU External Connections

J1 (Ball Detect and Foul) This connection provides the power to the ball
detect units. It also receives input signals from the ball detect unit and the foul
unit.

J3 (Right Lane Switch Input) - This connection receives the switch data from
the right lane pinsetter via the High Voltage box.

J4 (Left Lane Switch Input) - This connection receives the switch data from
the left lane pinsetter via the High Voltage box.

J5 (DC Power)- This connection receives +5 VDC and +12 VDC from the
Common box to power the Gamesetter.
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J12 (Peripheral Control) - This connection sends control signals from the
Gamesetter to the Common box which enable the ball lift and ball accelerator.

J13 (Left Lane Solenoid Outputs) This connection provides control signals
for the motors, lamps and solenoids to the left High Voltage box.

J14 (Right Lane Solenoid Outputs} This connection provides control signals
for the motors, lamps and solenoids to the right High Voltage box.

Diagnostic Modes

Trouble Diagnostics

The Gamesetter also contains a means of diagnosing pinsetter problems and will
shut down a pinsetter if a fault is detected. When a problem occurs, the
pinsetter will shut down and the trouble light on top of the elevator will start to
flash. The Lane Error display on top of the Gamesetter can be used to diagnose
the problem.

Contact Closure Diagnostics

In addition to Trouble Diagnostics, the Gamesetter is capable of performing two
diagnostic modes for testing pinsetter operations. One mode, the Contact
Closure diagnostics checks the switches on the pinsetter and displays which
switches are used during the time the check is being made. This mode can be
used to verify that switches are working properly and the wiring between the
Gamesetter, High Voltage box and the individual switches is correct.

Machine Cycle Diagnostics

The other mode, Machine Cycle diagnostics, puts the pinsetter into a continuous
operating cycle in which the pinsetter operates as if it was in a ten pin bowling
mode, with the following exceptions. Instead of waiting for a ball detect, a five
second time signal from the Gamesetter starts the pinsetter cycle. The pinsetter
will continue to set, reset, sweep and reload pins as long as it is still switched into
the diagnostic mode. Fouls will be ignored during the diagnostics, and, in
BowlerVision and Frameworx systems, pinsetter cycles will not be counted at

the Manager’s Control location. Diagnostic faults (failures) are active during
diagnostics and can stop the pinsetter if a jam or some form of failure is de-
tected.

This mode can be used when an intermittent jam or failure has been reported

and the proper corrective action is being sought. It can also be used to test and
verify if a repair or adjustment has been successful in solving a problem.
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Using the Diagnostics
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Contact Closure Diagnostics

1.

The Contact Closure diagnostics operates only on one pinsetter at a
time. The pinsetter is selected by having the following conditions
available.

a. Thetrouble light cannot be lit.
b. The rear mechanic switch and masking unit switch must be on.

c. The power key on the universal High Voltage box must be set to
the “bypass.”

d. The High Voltage box power switch must be off.

e. The mode selection key switch needs to be in the “diagnostics”
mode before supplying power to the Gamesetter. Refdgtoe
3-10

f.  Turn the power switch located on the top of the universal Com-
mon box off and then on again to guarantee that the CPU will
initialize to the “diagnostics” mode.

g. Allow the Pinsetter CPU to go through a cold startup (approxi-
mately 30 seconds) before continuing with the procedure.

To start the Contact Closure diagnostics, follow the steps below.

a. Hold the lane error switch (refergaure 3-10Q toward the
pinsetter on which the diagnostics is to be run (left or right).

b.  While holding the lane error switch, turn on the High Voltage box
power switch.

1.  The error code LEDs will sequentially display the seven
segments of each LED to verify proper performance. Refer
to Figure 3-11

c. Release the lane error switch to begin diagnostics.

1. The codes of the switches that are closed at that time will be
displayed sequentially.

2. Referto Table 1 to identify the switches displayed to
determine if they are in their proper positions.



NOTE: In order for the code to be displayed, the switch will need to be
closed while the code “88” flashes.

3.  Thisdiagnostic cycle will run continuously until manually

stopped.
1 (2)
LANE ERROR MODE SELECTION
svvnci KEY SWITCH
COM LINE ON OFF \0 PIN
DISCONNECT J1 —/[ j—|NORMAL | FI86R
N =1
TO OPTICAL SCANNER &'l\‘f' PAG— -
ERROR _J
FouL UNIT  GODES SELMEOCI?IEON
O
(3)
COMPUTER NORMAL
Figure 3-10. Universal Electronics Diagnostics.
(1) TOPOFGAMESETTER (2) LANEERRORSWITCH (3) MODESELECTIONKEY SWITCH
(4)COMPUTERNORMAL

3. To stop the Contact Closure diagnostics, follow the steps below.

a. Togglelane error switch.

1. If the mode selection switch is turned to “Diagnostics,” the
pinsetter will go into “Machine Cycle Diagnostics.”

2. If the mode selection switch is in “10 Pin,” “Normal” or
either “Figures” mode, the pinsetter will do a cold start
power up which will put the pinsetter into a ready to bowl

state.
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Left or Right Lane Lorf
Lane Number ?7?
Pin Switch 1 01
Pin Switch 2 02
Pin Switch 3 03
Pin Switch 4 04
Pin Switch 5 05
Pin Switch 6 06
Pin Switch 7 07
Pin Switch 8 08
Pin Switch 9 09
Pin Switch 10 10
Switch A

Switch B b
Switch C o]
Switch D d
Table Switch 1 (TS1) U1
Table Switch 2 (Tower) (TS2) U2
Sweep Motor Switch (SM) E
Switch G 21
Spotting Tong Switch (ST) 22
Out-of-Range (OOR) 23
Elevator Control Switch (See Note) (EC) 24
Rear Mechanic's Stop Switch 31
RESET Switch 32
SET Switch 33
Switch 2 Position 1 (SCN) 41
Switch 2 Position 2 (GM) 42
Switch 2 Position 3 43
Switch 2 Position 4 44
Fouls Enabled (Switch on Pinsetter CPU) 45
Foul Signal from Foul Unit 51
Ball Detect 52
POWER Key Switch on High Voltage Box 53
FIG/CLR Mode 61
10-Pin Mode 62
NORMAL Mode 63
Pin Count Switch 64
FIGURES Mode 60
End of Cycle - Read for New Cycle 88

Table 1. Contact Display Codes.

NOTE: For #24 to be displayed, Elevator Switch must be manually
pulsed during the "88" display which indicates the End of Cycle - Read
for New Cycle.
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Machine Cycle Diagnostics

1. To enter into this mode, complete the following.
a. Power must be supplied to the High Voltage box(es).
b. The trouble light cannot be on.

c. The rear mechanic's stop switch and the masking unit switch must
be turned on.

d. The power key on the High Voltage box(es) must be set to “By-
pass.”

e. The High Voltage box(es) power switch(es) must be off.
f.  Turnthe mode selection key switch to “Diagnostics.”
g. Turnthe High Voltage box(es) power switch(es) back on.

2. The pinsetter will cycle until an error is detected or the mode selection
switch is turned to a non-diagnostic meaael the High Voltage box(es)
power switch is turned off and then back on again.

3. Ifthe pinsetter stops and the trouble light is on, check the LED display
on top of the Gamesetter. The LEDs will display the error detected and
a decimal point on the right of each LED indicates a right or left hand
pinsetter. Refer to Figure 3-11.

(1) DECIMALPOINTDESIGNATING [
LEFTLANE '
(2) DECIMALPOINTDESIGNATING :
RIGHT LANE :
|1
| ! | l’ | [ )
DEClM(A1|_) POINT (2)
cEStLponT
LEFT LANE RIGHT LANE

Figure 3-11. LED Display.
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NOTE: If more than one error exists, the codes will flash alternately until
the power has been restored to the pinsetter.

NOTE: Error codes A0, Al and 80 indicate conditions which will not stop the
machine. Error codes A0 and Al require prompt correction. Error code 80
should only be a concern if noticed on several consecutive days which would
indicate a problem with the memory back-up battery.

4. Tables 2 and 3 will give an indication of the failure and whestat
looking for the problem. The displayed code will not pinpoint the
problem in all cases. For further explanation of the codes, refer to the
Troubleshooting section of this manual.

Invalid | Spotting Table Sweep Assembly
Machine| Tongs
State Switch Posi "A" "G Switch “SM" Switch
stion | g iteh itc itc
Sweep Not
0 (90) Closed Home Closed Open Up Open Forward
Not Sweep Not
1(91) Closed Home Open Open Up Open Forward
Not Sweep Not
2(92) Closed Home Open Closed Down Open Forward
Sweep Not
3(93) Open Home Closed Open Up Open Forward
Not Sweep Not
4 (94) Open Home Open Open Up Open Forward
Not Sweep Not
5 (95) Open Home Open Closed Down Open Forward

Table 2. Invalid Machine States.

NOTE: Invalid machine states usually indicate a problem exists with one
of the following:

1. Faulty table or sweep motor brake.

2. Spotting tong clutch malfunctioning.

3. Defective A, G, SM, or ST switch.



I--I Power Up in Progress
-ll- No Errors
None The Lane Initialized
A0 PCS Not Communicating
A1 PCS Not Sending Correct Response
FO External RAM Testing Failure
F1 Prom Check Sum Failure
FF CPU Lost
80 Battery Back-up RAM Failure
PO Can't Pick up These Pins
PO Out-of-Range
01 Pin Loading Time Out Pin 1
02 Pin Loading Time Out Pin 2
03 Pin Loading Time Out Pin 3
04 Pin Loading Time Out Pin 4
05 Pin Loading Time Out Pin 5
06 Pin Loading Time Out Pin 6
07 Pin Loading Time Out Pin 7
08 Pin Loading Time Out Pin 8
09 Pin Loading Time Out Pin 9
10 Pin Loading Time Out Pin 10
50 #10 Pin Not Detected in Diagnostics
51 #1 Pin Not Detected in Diagnostics
52 #2 Pin Not Detected in Diagnostics
53 #3 Pin Not Detected in Diagnostics
54 #4 Pin Not Detected in Diagnostics
55 #5 Pin Not Detected in Diagnostics
56 #6 Pin Not Detected In Diagnostics

Table 3. Error Codes.

57 #7 Pin Not Detected in Diagnostics
58 #8 Pin Not Detected in Diagnostics
59 #9 Pin Not Detected in Diagnostics
60 Switch A is Not Expected But Found
61 Switch B is Not Expected But Found
62 Switch C is Not Expected But Found
63 Switch D is Not Expected But Found
64 Switch SM is Not Expected But Found
65 Switch G is Not Expected But Found
66 Switch ST Is Not Expected But Found
67 SW. OOR is Not Expected But Found
70 Switch A Expected But Not Found

71 Switch B Expected But Not Found

72 Switch C Expected But Not Found

73 Switch D Expected But Not Found

74 Switch SM Expected But Not Found
75 Switch G Expected But Not Found

76 Switch ST Expected But Not Found
90 Invalid Machine State 0

91 Invalid Machine State 1

92 Invalid Machine State 2

93 Invalid Machine State 3

94 Invalid Machine State 4

95 Invalid Machine State 5

EJ Elevator Jam

EL Pin Count Switch Shorted for 5 Seconds
J1 Jam Switch TS1

J2 Jam Switch TS2 (Tower)
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External Control and Monitor Assemhlies

Cable Connections

The electronic boxes are interconnected with several external devices that
assist in the operation of the pinsetters.

The boxes and cables are labeled for easy identification in the event a box needs
to be replaced. However, care must be exercised when making these changes as
problems can occur if cables are swapped between the left and right connec-
tions.
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Figure 3-12. GS-Series Pinsetter with Universal Electronics.
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Figure 3-12. GS-Series with Universal Electronics.
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Related Electronics

(1) KICKBACK
(2) PHOTOCELLASSEMBLY

(1) KICKBACK
(2) RETROREFLECTOR

Ball Detect - Photocell Triggering

The photocell is an optical device used to detect a ball rolling down the lane. It
consists of a transmitter/receiver device and a retroreflector. The transmitter/
receiver device is mounted on the ball return capping and the retroreflector is
mounted on the division capping. They are positioned directly across from the
each other at 115 mm (4.5") in front of the pinsetter kickbacks. Refer to

Figures 3-13and3-14.

The transmitter sends an infrared beam across the lane to the retroreflector
which reflects the beam back to the receiver. When any object cuts this beam,
the receiver sends a pulse to the Pinsetter CPU. The Pinsetter CPU then cycles

the corresponding pinsetter.

WARNING: A strong light source such as a camera's electronic flash may

cause the pinsetter to trigger.

(1)
2 KICKBACK
PHOTOCELL

115 mm
(4-1/2'in)
Figure 3-13. Ball Detect.
(D
KICKBACK
(2)
RETROREFLECTOR

Figure 3-14. Retroreflector.

Universal Electronics 3-31



3-32 Universal Electronics

Foul Detect

The foul detect is located at the foul line and is mounted between the pair of
lanes on the ball return capping. Retroreflectors, mounted on divisions, return
the beam to the foul detect. A foot or some other object will interrupt this beam
and a signal is sent to the Pinsetter CPU to make the pinsetter set ten new pins if
the machine is in a first ball foul situation while bowling a ten pin game format.
The foul detect will not register a foul when the beam is broken by a bowling

ball.

Reset Button

A bowler’s reset button is located on the side of the ball rack. This switch
parallels the reset switch on the Universal High Voltage boxes and rear Control
Boxes on the elevator. Its purpose is to cycle the pinsetter to the next ball.

Masking Unit Switch

The masking unit covers the pinsetter from the bowlers’ view. On the bottom
of the masking unit is a toggle switch that can be used to turn the pinsetter off.

NOTE: Leaving this switch off when turning on the pinsetter can result in an
EJ error code because the distributor motor cannot run the elevator. Also,
error codes 70-74 can be displayed if the pinsetter is turned off at the masking
unit when the pinsetter is cycling.

Manager's Control Unit (Stand-alone Only)

Front Panel

The Manager’s Control uniE{gure 3-19 is located at the Control Desk of the
bowling center. This allows all the pinsetters to be turned on and off and
monitored from one vantage point. Each Manager’s Control unit controls two
pinsetters via two cables connected to the back of the unit. These cables are
routed to connection P6 of each High Voltage box in a universal control system
or P10/P28 on the low voltage box in a consolidated control system. This unit
and the connecting cables are not used when the pinsetters are installed in a
BowlerVision or Frameworx center.

Non-Resettable Counter This counter provides the manager a continuous
count of each time the pinsetter sets new pins or a ball is rolled. This can be
used by the manager for daily, weekly, monthly, etc. activity reports.

NOTE: The choice of counting balls or frames is made on the individual
universal High Voltage box PCB using connections J24 anahd2bnnec-
tions J8 and J9 on the consolidated Low Voltage box.



1
(2)
(3
4
)

NON-RESETTABLECOUNTER
RESETTABLECOUNTER
TROUBLELIGHT
ON/OFFSWITCH

LANEIL.D. TAGS

Resettable Counter- This counter allows the Control Desk personnel to
monitor the number of frames the bowlers have bowled or the balls they have
rolled. The counter should be manually reset each time the lane is assigned to
another group of bowlers.

Trouble Light - This small red lamp will flash when the Pinsetter CPU detects
an error within the pinsetter. The trouble light will remain flashing until the
error has been cleared at the pinsetter.

On/Off Switch - This switch gives the front desk personnel the ability to turn
pinsetters on or off from the Control Desk. The push/push switch contains a
lamp covered by a green lens that is lit when the pinsetter is turned on.

Lane I.D. Tags- These numbered tags provide lane identification for the
Control Desk personnel.

4 (1)
0 NON-RESETTABLE
COUNTER

(2)
RESETTABLE
" "COUNTER

W

MY
LY

%

==X

(3)
|__— TROUBLE LIGHT

e
@ ONGFF
/ @ SWITCH
/ @ ‘ LANE 1D, TAGS

\\

Figure 3-14. Manager's Control Unit.
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3-34 Universal Electronics

Player Control Station

The Player Control Station (PCS) is located at the ball rack and is used by the
bowler. Two types of the PCS are used; one for stand-alone centers and the
other for BowlerVision centers.

The stand-alone PCS has two basic functions; one is the pinfinder display which
consists of two arrays of ten LEDs that show the bowler which pins have been
left standing after the ball has been delivered. Refeiglare 3-14 The other
function is activated when the pinsetter is switched into “Figures” or "Figures
Clearing" modes at the Pinsetter CPU. Ten individual switches, one for each
bowling pin, are enabled to allow the bowler to select any combination of pins to
be set by the pinsetter. Two other switches assist the bowler in making these
selections.

Set- Pushing this switch makes the pinsetter set the combination of pins the
bowler has selected.

Cancel- Pushing this switch clears any previous selections the bowler has made
and allows a new combination to be selected.

Q]
RED LED

(2)
SWITCH

Figure 3-15. Player Control Station (PCS).

The BowlerVision PCS has two arrays of ten LEDs each that show the bowler
which pins are standing after a ball has been delivered. The switch capabilities
do not exist in this PCS because this function can be performed at the
BowlerVision Playpad.
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Consolidated Electronics

The GS-98 Pinsetter is controlled and operated by a consolidated electronic
control system. This system consists of two control boxes mounted on the front
of the left pinsetter and several other items that monitor and help the pinsetter
operate. These boxes are referred to as consolidated control boxes that are
capable of working with all voltage systems throughout the world. Model GS-96
and earlier pinsetters use a universal electronics system.

Figure 4-1is a representation of the control boxes mounted on the front of a
pair of pinsetters. Each pinsetter will use a portion of the consolidated High and
Low Voltage boxes for the operation of the motors and solenoids. The left
pinsetter will have one Low Voltage box and one High Voltage box. The Low
Voltage box gathers switch information and sends out operating instructions to
each pinsetter. The High Voltage box is the entry point for the 3-phase power
needed to run the pinsetters. The High Voltage box also contains all of the
transformers and motor contactors used to operate the pinsetter.

If the pinsetters are installed with the Brunswick BowlerVision automatic
scoring, an additional box is mounted on the front of the right hand pinsetter.
Any other Brunswick automatic scoring system is connected via cabling to the
Low Voltage box. Brunswick automatic scoring systems will not be discussed in
this manual as information on the operation of these systems is available in its
own manual.

(1)

LOW VOLTAGE
BOX
(3) 4) ©) @)
IO CPU 110 GAMEMAKER

(BOWLERVISION

2

HIGH VOLTAGE
BOX

ONLY)

(5)

LEFT LANE (ODD) PINSETTER RIGHT LANE (EVEN) PINSETTER

(6)

Figure 4-1. Electronic Control Box Layout (Consolidated Control System).

(1) LOWVOLTAGEBOX
(4) CENTRALPROCESSINGUNIT
(7) GAMEMAKER (BOWLERVISION ONLY)

(2) HIGHVOLTAGE BOX (3) INPUT/OUTPUT
(5) LEFTLANE (ODD)PINSETTER (6) RIGHTLANE (EVEN)PINSETTER
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Figure 4-2is a block diagram which shows the flow of information and power
paths between the pinsetters, several external devices and the electronic boxes.

(9)
TEL-E-FOUL
' @)
LEFT
GS-SERIES
GS-SERIES 8 PINSETTER
PINSETTER (8)
BALL DETECT (5)
LOW VOLTAGE
BOX
—_— |
1 1
_______ — [ 1
S I i (6) I !
o CPU @ |
i /0 I/0 |
Coo T T '
,—.: HIGH VOLTAGE BOX |
______________________________ 1
(3)
3 PHASE POWER
Figure 4-2.
(1) LEFTGS-SERIESPINSETTER (2) RIGHTGS-SERIESPINSETTER (3) 3 PHASE POWER
(4) HIGHVOLTAGE BOX (5 LOWVOLTAGEBOX (6) CENTRALPROCESSING UNIT
(7) INPUT/OUTPUT (8) BALLDETECT (9) TEL-E-FOUL
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Consolidated High Voltage Box
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The consolidated High Voltage box receives incoming 3-phase power and
makes it available for all of the motors, the pin lights and the three transformers
used to provide power for the consolidated Low Voltage box. The following is
a description of its components and operation.

Left Side

SW9 (Power Switch) -Controls the 3-phase power entering the box. In the off
position, this switch will disable both pinsetters and the ball accelerator.

P34 (AC Power-In Cable) - Input power connection for the 3-phase power.
This power can be 208, 230 or 380 - 415 VAC.

P21(Pin Light Power) - Provides 208 or 230 VAC single phase to the left
pinsetter's pinlight.

SW?2 (Pin Light Switch) - Bypasses the pin light relay to provide power to the
left pinsetter's pin light during preventive maintenance or troubleshooting.

P15(Table Motor Power) - Provides full 3-phase power to the left pinsetter's
table motor.

P16(Sweep Motor Power)- Provides full 3-phase power to the left pinsetter's
sweep motor.

P17 (Distributor Motor Power) - Provides full 3-phase power to the left
pinsetter's distributor motor.

[ ] —
&
(1 ) = // M(il)N
P15 /
TABLE MOTOR —|
a2 POWER
POWER 2RRea? @ SWITCH
WOTOR
POWER MAIN POWER SWITCH
34
- (3)
25N |~ AIC POWER
7)— i
SWEEP ® ®
MOTOR AC POWER
® U2 (4)
POWER oy g PIN LIGHT
Azpooooo? o SWITCH
/ DIST. D
(6) 1 MOTOR ®
DISTRIBUTOR PONER o LiGhT POWER SWTOH
MOTOR POWER R
PIN LIGHT
—_——— POWER
u

Figure 4-3. Left Side View - Consolidated High Voltage Box.
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DISTRIBUTORMOTORPOWER
SWEEP MOTOR POWER
TABLEMOTORPOWER
PINLIGHT POWER

PINLIGHT SWITCH
GAMEMAKER POWER
BALLACCELERATOR

Right Side

P22 (Ball Accelerator Power)- Provides full 3-phase power to the ball
accelerator motor.

P13(Gamemaker Power)- Provides a single phase power 208 or 230
VAC to the Gamemaker in the BowlerVision automatic scoring system.

P14(Pin Light Power) - Provides 208 or 230 VAC single phase power to the
right pinsetter's pin light.

SW1 (Pin Light Switch) - Bypasses the pin light relay to provide power to the
right pinsetter's pin light during preventive maintenance or troubleshooting.

P20 (Distributor Motor Power) - Provides full 3-phase power to the right
pinsetter's distributor motor.

P19 (Sweep Motor Power) Provides full 3-phase power to the right pinsetter's
sweep motor.

P18 (Table Motor Power)- Provides full 3-phase power to the right pinsetter's
table motor.

@) ® DISTR’(I‘]EgUTOR
BALL // MOTOR
ACCELERATOR ™\ o POWER
GAMEMAKER ~ )
POWER 2 ® |~ SWEEP MOTOR
S T POWER
(5) D SWEEP MOTOR POWER
PIN LIGHT ~__| » [Siany
SWITCH N o ® )
S | _|— TABLE MOTOR
T POWER
@ 8
LE
p\y;V%\TGHT ® PIN LIGHT Q’AOTEF;

“4)
PIN LIGHT POWER

—

Figure 4-4. Right Side View - Consolidated High Voltage Box.



Bottom

Mounted on the bottom of the High Voltage box are three transformers. These
transformers use an incoming 230 Volt single phase of the incoming power and
step it down to lower AC voltages. No external cable or switch connections are
present on the bottom of this box.

Transformer 1 (Left Pinsetter Power)- Provides 24 VAC and 26 VAC to the

I/O PCB in the Low Voltage box. The 24 Volts is converted to 24 VDC to
provide power for the coils of the motor contactors, the masking unit relays and
pin light relay. The four 26 VAC connections provide power to the function
solenoids and the pin holder solenoids. The output wires connectto J11 on the
I/O PCB.

Transformer 2 (CPU Power)- Provides 8.2 VAC, 13.6 VAC, 24 VAC and 28
VAC to the CPU PCB for creating the DC voltages for pinsetter operation. The
output wires connect to J13 on the CPU PCB.

Transformer 3 (Right Pinsetter Power)- Provides the same functions as
Transformer 1, but for the right pinsetter's I/O PCB.

® ® @ A T
EEEEE B =2 BEEEE EBEEEE B a5 5 5 5 o | (NG S [‘-
0000000000000 00|0000 000 OO0 OHH o "ooooooooooooooooooooooooogmg
° [OOOOOOOOOOOOOOOOOOOOOOOOODDDD _OOOOOOOOOOOOOOOOOOOOOOOOOSDDEJ ° )
[ st sssssssmag ()
e |2 %] oio=
1 — 3
LEFT PINSETTER — RIGHT PINSETTER
POWER TRANSFORMER Tiir _liir POWER TRANSFORMER
2
CPU POWER
TRANSFORMER
Figure 4-5. Consolidated High Voltage Box Transformers.
(1) LEFTPINSETTERPOWERTRANSFORMER (2) CPUPOWER TRANSFORMER (3) RIGHTPINSETTERPOWER

TRANSFORMER
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Internal

Inside the High Voltage box are 11 contactors, one overload relay and two pin
light relays. Five contactors located on the left side are used to control the
motors and high voltage for the left pinsetter. The five on the right do the same
for the right pinsetter. The middle contactor controls the ball accelerator motor.
The two pin light relays turn on their respective pin lights when the pinsetter is
turned on.Figure 4-6gives the location of the components located inside of the
High Voltage box.

Lane Power Contactors

Each lane power contactor passes the 3-phase power to the motor contactors.
Each contactor also passes single phase power to one of the pinsetter power
transformers to energize the solenoids as needed. The coil voltage for these
contactors is 12 VDC and is connected to A1l and A2. The contactor inputs are
connected to the odd number terminals 1, 3, 5 and 13. The outputs are on the
even number terminals 2, 4, 6 and 14. When replacing a lane power contactor,
verify that the coil is 12 VDC by examining the number at the mounting base of
the contactor. Refer teigure 4-6

Motor Contactors

All of the motor contactors' coils operate on 24 VDC. The coil connections are
Al and A2. The 3-phase power is connected to terminals 1, 3, 5. The outputs
are connected directly to the overload relay. Note that the outputs of the table
motor contactors are tied in parallel as there is only one overload relay needed to
protect the table motor. The coil must be labeled 24 VDC at the mounting base
to work properly. Refer tBigure 4-6

Table Motor Contactor (CW) - Runs the table motor clockwise when the
setting table is respotting pins or setting new pins.

Table Motor Contactor (CCW) - Runs the table motor counterclockwise when
the setting table is detecting for pins.

Sweep Motor Contactor- Runs the sweep motor when clearing unwanted pins
(deadwood) from the playing surface.

Distributor Motor Contactor - Runs the distributor, transport band and
elevator to prepare the pins for the next ball.

Ball Accelerator Motor Contactor - Runs the accelerator motor when either
the left or right pinsetter or both pinsetters are turned on.



Ball Accelerator Overload Relay

The ball accelerator has its own overload relay for self protection. If this relay
senses a high current, it will shut off the motor by disabling the motor

contactor. The red button is a manual reset that must be pressed to reset the
overload relay. If the overcurrent situation is still present or reoccurs, the
overload will continue to shut off the motor until the problem has been cleared.
Refer toFigure 4-6

The blue reset switch is a 2-position switch that gives you the choice of manual
or automatic reset. In this application, the pointer on this switch must be up and
pointing to the manual position “H.” Leaving this switch down in the automatic
“A” position could result in damage to the pinsetter or serious injury to the
person servicing this pinsetter.

The grey dial is a sensitivity adjustment for the current being used by the motor.
This dial should be set to monitor and protect the motor according to the
operating amperage listed on the motor housing.

Pin Light Relays

Each pinsetter has a relay to turn on the pin light during bowling to enable the
bowler to see which pins are standing on the lane surface.
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Figure 4-6. Internal View - Consolidated High Voltage Control Box.
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CONTACTOR
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Consolidated Low Voltage Box

4-8 Consolidated Electronics

The consolidated Low Voltage box consists of three PCBs and many cable and
switch connections. This box can be referred to as the brains of a pair of
pinsetters. It controls both pinsetters by monitoring the switches and other
external devices such as ball detect and foul unit to determine what each
pinsetter is doing. This box will then energize solenoids and turn on the motors
appropriately to prepare for the next ball. Refdfiture 4-7andFigure 4-8

for the left and right side connections of the Low Voltage box.

Left Side

P1 (Left Side Function Switches and Solenoids)This connection provides

the input for the “TS1,” “G,” “EC” and pin count switches. It provides output
signals to the sweep release, spotting tong, stroke limiter and shark solenoids on
the left side of the pinsetter.

P2 (Right Side Function Switches, Trouble Light and Ball Door) This
connection is the input for all the switches on the right side of the pinsetter.
These switches are “A,” “B,” “C,” “D,” “SM,” “TS2” and “OOR.” The cable
also provides the output signals for the trouble light and the ball door solenoid.

P3 (Table Switches and Solenoids)This cable is routed along the right side of
the pinsetter and down to the back of the setting table. Pinsensing information
from the pin holders and spotting tong “ST"switch information is sent to the

Low Voltage box through this cable. The pin holder solenoids are energized and
denergized via the voltages sent from the Low Voltage box.

P4 (Masking Unit Control) - This connection provides first ball, second ball
and strike light signals to the masking unit. It also connects to the toggle switch
on the masking unit which can be used to turn off the pinsetter.

P5 (Microprocessor Control) - Provides the third ball/tenth frame signal,
second ball light power and a remote turn on for the AS-80, AS-90 or AS-K
scorer consoles.

P6 (Comline In)- This connection is used only with BowlerVision or Frame-
worx Scoring Systems. It provides two-way commuication between the Pinset-
ter CPU and the BowlerVision's Gamemaker and Frameworx scoring system.

P7 (Overhead Control)- This connection is used only in a BowlerVision center
for Scoreboard, BowlerTrack and service light functions.

P8 (Comline Out)- This connection is used with BowlerVision and Frameworx
Scoring Systems. It routes communication signals through the Pinsetter CPU to
the BowlerVision console in the bowlers' area or Frameworx lane devices.



P9 (Ball Lift) - Provides 28 VAC to the ball lift control box relay.

P10 (Manager's Lane Control)- This connection is used to provide remote
control of the pinsetter from the Control Desk.

P11 (Rear Box Control)- This connnection provides input from the set, reset,
and on/off switches mounted on the ball return side of the elevator.

P12 (Ball Rack Reset} Provides the input for the bowlers' reset switch on the

ball rack.
0
LEFT SIDE
FUNCTION
SWITCHES &
(1) P1-LEFTSIDEFUNCTION SOLENOIDS
SWITCHES AND SOLENOIDS
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SWITCHES TROUBLELIGHT )
AND BALL DOOR )
(3) P3-TABLE SWITCHAND RIGHT SIDE
SOLENOIDS FUNCTION
(4) P5-MICROPROCESSOR CONTROL e e SWITEHES TR BLE
(5) P7-OVERHEAD CONTROL (12) Rt rzféq%%:gggr BALL DOOR
(6) P9-BALLLIFT MASKING UNIT
(7) P12-BALL RACK RESET CONTROL TABLE sTCH
(8) P11-REARBOXCONTROL \
(99 P10-MANAGER’'S LANE CONTROL I 3)
(10) P8-COMLINE“OUT” (11) e 5 P3
(11) P6-COMLINE“IN” P6 coNToL PROCESSOR TABLE SWITCH
(12) P4-MASKING UNIT CONTROL COMLINE AND SOLENOIDS
N
(13) GROUNDINGSTRAP 1 ~
329 oo T~
(10) | P5
P8 S~ MICROPROCESSOR
COMLINE CONTROL
"ouT"
(5)
P7
OVERHEAD
© / ey \CONTROL
P10
MANAGER'S LANE f @
CONTRV L) BALLLIFT
N\
(13) ®) (7)
GROUNDING P11 P12
STRAP REAR BOX BALL RACK
CONTROL RESET

Figure 4-7. Left Side View - Consolidated Low Voltage Control Box.
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Right Side

P23 (Right Side Function Switches, Trouble Light and Ball Door} This
connection is the input for all the switches on the right side of the pinsetter.
These switches are “A,” “B,” “C,” “D,” “SM,” “TS2” and “OOR.” The cable
also provides the output signals for the trouble light and the ball door solenoid.

P24 (Left Side Function Switches and Solenoids)his connection provides
the input for the “TS1,” “G,” “EC” and pin count switches. It provides the
output signals to the sweep release, spotting tong, stroke limiter and shark
solenoids on the left side of the pinsetter.

P25 (Table Switches and Solenoids)This cable is routed along the right side

of the pinsetter and down to the back of the setting table. Pinsensing informa-
tion from the pin holders and spotting tong “ST” switch information is sent to

the Low Voltage box through this cable. The pin holder solenoids are energized
and denergized via the voltages sent from the Low Voltage box.

P26 (Ball Rack Reset} Provides the input for the bowlers' reset switch on the
ball rack.

P27 (Rear Box Control)- This connnection provides input from the set, reset,
and on/off switches mounted on the ball return side of the elevator.

P28 (Manager's Lane Control)- This connection is used to provide remote
control of the pinsetter from the Control Desk.

P29 (Ball Detect and Foul} This connection provides the power to the ball
detect units. It also receives input signals from the ball detect units and the foul
unit.

P30 (Player Control Station [PCS]) This connection routes information
between the Low Voltage box CPU and the player control station.

P31 (Scorer)- This connection is used to provide scoring communication

between the Pinsetter CPU and a Brunswick automatic scorer system other than
BowlerVision or Frameworx. The cable connected here is routed directly to the
scorer console and passes pinfall information, pinsetter position, foul signals and
third ball-tenth frame information between the two systems.

P32 (Microprocessor Control) - Provides the third ball/tenth frame signal,
second ball light power and a remote turn on for the AS-80, AS-90 or AS-K
scorer consoles.

P33 (Masking Unit Control) - This connection provides first ball, second ball
and strike light signals to the masking unit. It also connects to the toggle switch
on the masking unit which can be used to turn off the pinsetter.
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Figure 4-8. Right Side View - Consolidated Low Voltage Box.
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Top Side

Figure 4-9provides the locations of the switches and displays described
below.

S12/S13 (Manager's Control/Bypass Switch)This switch allows for a

manual turn on/off of the pinsetter in a stand-alone environment. Positioning
this switch in the Bypass position allows the pinsetter to be operated regardless
of the Manager's Control unit. In the Manager's Control position, the turn on
and off capability is turned over to the Manager's Control unit at the Control
Desk. In a BowlerVision or Frameworx Scoring Solutions environment, this
switch must be left in the Manager's Control position.

SW3/SW6 (Set Switch} This push button switch causes the last combination
of pins to be set. This switch is duplicated on the player control station PCB
and on the rear control box mounted on the elevator.

SW4/SW7 (Reset Switch) This push button switch is used to cycle the

pinsetter to the next ball. Identical switches are mounted on the ball rack for the
bowler's use and the rear control box mounted on the side of the elevator for the
mechanics' use from the back of the pinsetter.

SW5/SW8 (Stop/Run Switch) This toggle switch is used to manually stop or
start the pinsetter. Turning this switch to the Stop position will deenergize the
lane power contactor in the consolidated High Voltage box.

KSW1 (Mode Switch)- This switch is a key operated switch that is set into
one of five positions.

Diagnostics- This mode allows the pinsetter(s) to be self tested by the
Low Voltage CPU Board.

Normal - This position is used only when Brunswick's BowlerVision or
Frameworx Scoring Solutions is used for automatic scoring.

10 Pin- This mode allows the pinsetter to set ten pins and up to two
balls to knock them down. This mode will be used for all other scorers.

Figures Clearing- This mode allows the bowler to select any combina-
tion of pins at the player control station and will allow the ~ bowler to
roll balls until all the pins have been knocked down. Then the pinsetter
will set the selected combination again.

Figures- This mode is similar to Figures Clearing mode except the

bowler only gets to roll one ball at the selected combination of pins and
the selected combination will be set again.

4-12 Consolidated Electronics



NOTE: Figures Clearing and Figures will only be available in a stand
alone environment. These features are built into the Frameworx Scoring
System and can be initiated from the scoring console.

SW10 (Comline Switch)- This switch is only used in the BowlerVision and
Frameworx Scoring Solutions mode. In order for the GS-Series pinsetter to
communicate with BowlerVision or Frameworx electronics, this switch must be
down in the closed position.

Error Codes LED Display - This LED display will flash a specific code when a
malfunction has occured. Itis also used to display codes when use the diagnos-
tics.

(9)
MANAGER'S
™) CONTROL/BYPASS
@) (5) MODE SWITCH SWITCH
RESET SWITCH  STOP/RUN (6) ® (RIGHT LANE) (10)
(LEFT LANE) SWITCH ERROR CODE COMLINE SET SWITCH
(3) \ (LEFT LANE) LED DISPLAY SWITCH (RIGHT LANE) 1)
SET SWITCH / RESET SWITCH
(LEFT LANE) (RIGHT LANE)
I
(12)

) g STOP/RUN
MANAGER'S \ SWITCH
CONTROL/BYPASS o (RIGHT LANE)

SWITCH @ @H@ . s @HH @ -
(LEFT LANE) sl L N f—p e
(1) (13)
LEFT-HAND PINSETTER RIGHT-HAND PINSETTER
CONTROLS CONTROLS
Figure 4-9. Top View - Consolidated Low Voltage Control Box.
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©
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Figure 4-10. Internal View - Consolidated Low Voltage Box.
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1/0 PCB

I/O is an acronym for input and output. These printed circuit boards receive
the incoming information from the pinsetter and pass it on to the CPU. The
CPU then makes an appropriate decision and sends its commands back to the
pinsetter through the 1/O printed circut board. Reféfigure 4-9

Circuit Breakers

The 1/0 PCB has five circuit breakers responsible for protecting the solenoids
and relays on the pinsetter. If the current exceeds the 3.2 Amp rating it will
disable the circuit. Pushing the red button in the middle of the circuit breaker
will reset the contacts inside the breaker. If a problem has not been corrected
the circuit breaker may "trip" again and the defect will need to be repaired to get
the unit working once again.

CB 1 -Protects the coils of the masking unit relays, the motor contactor coils
and the pin light relay coil.

CB 2- Protects the 1, 2 and 3 pin holder solenoids and the spotting tong
solenoid.

CB 3- Protects the 4, 5, and 6 pin holder solenoids and the sweep release
solenoid.

CB 4 - Protects the 7, 8 and 9 pin holder solenoids and the stroke limiter
solenoid.

CB 5- Protects the 10 pin holder solenoid, the smart shark solenoid and the ball
door solenoid.

Light Emitting Diodes (LEDs)

The light emitting diode glows red when the voltage it is monitoring flows
through it. When a LED is off, it means that the circuit breaker is tripped or the
voltage is not present.

LED 1 - Monitors the coils to the motor contactors, masking unit relays and pin
lightrelay.

LED 2 - Monitors the 1, 2, and 3 pin holder solenoids and the spotting tong
solenoid.

LED 3 - Monitors the 4, 5, and 6 pin holder solenoids and the sweep release
solenoid.

LED 4 - Monitors the 7, 8, and 9 pin holder solenoids and the stroke limiter
solenoid.
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LED 5 - Monitors the 10 pin holder solenoid, the smart shark solenoid and the
ball door solenoid.

LED 6 - Lights when the lane power contactor is energized in the consolidated
High Voltage box.

LED 7 - Lights when the switch “A” contacts are closed. This should be when
the setting table is in the home position.

LED 8 - Lights when all ten pin holder switches are closed by pins being loaded
into the table from the distributor.

LED 9 - Lights when the CPU has enabled the pinsetter to operate.

LED 10 - Lights when the stop/run switch on the top of the Low Voltage box is
in the run position and the rear mechanic’s on/off switch is on.

LED 11 - Lights when the bypass/manager’s control switch on this box is in the
bypass position. This allows the mechanic to operate the pinsetter independent
of the Control Desk during troubleshooting and preventive maintenance.

LED 12 -Lights when the masking unit on/off switch is on.

Relays K1-K4

K1 - Supplies 24 Volt turn on signal when all pinsetter control switches are on
orin run position.

K2 - Turns on the first ball lamp in the masking unit.

K3 - Turns on the second ball lamp in the masking unit.

K4 - Turns on the strike lights in the masking unit.

J1-5 and 12 volt DC supply from CPU PCB.

J7 - Solenoid Output. Sends output information to motor contactors.

J8 - Sweep Count. When the jumper is set, the frame count will energize when
the sweep release solenoid is energized.

J9 - Stroke Count. When the jumper is set, the frame count will energize when
the stroke limiter solenoid energizes.

J10- Pin Solenoids. Sends out information to all solenoids.

J11- Power In. 24 and 26 volts AC input from transformer in High Voltage box.
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CPU PCB

CPU is an acronym for Central Processing Unit. This board accepts all the
information from both I/O PCBs, and processes it to determine what each
pinsetter must do. It then sends this information back to the pinsetters through
the I/0 PCBs. The CPU contains a microprocessor and an EPROM which
determine what should be done to prepare for the next ball. The micorprocessor
makes the decisions, but consults the EPROM which contains the program of
operating procedures and rules.

The CPU has a memory that retains the status of each pinsetter. It is backed up
by a 3.6 Volt battery for when power is turned off during servicing or a power
failure. An error code "80" will warn you of a possible battery failure.

CPU Power
Power for the CPU comes from the center transformer mounted on the bottom

of the High Voltage box. Four voltages are sent to the board; three are con-
verted to direct current (DC) and protected by individual circuit breakers.
CB1 Protects the +5 VDC circuitry.

CB2 Protects the +12 VDC circuitry.

CB3 Protects the +24 VDC circuitry.

CB4 Protects the 28 VAC circuit.

LED1 Labeled“Computer Normal” and lights when the microprocessor is
operating properly.

LED2 Lightswhenthe 5 Volt circuitry is operating.
LED3 Lightswhenthe 12 Volt circuitry is operating.
LED4 Lightswhen the 24 Volt circuitry is operating.

J12 5 and 12 VDC output to each 1/0 PCB.

J13 Input from center transformer on the bottom of the High Voltage box.
K1 Sends the 28 VAC to the ball lift control box.
K2 Initializes the start up sequence when one or both pinsetters are

turned on. This enables the lane power contactors, the ball accelera-
tor contactor and ball lift control to prepare the pinsetter for
bowling.

R 145  This variable resistor is used to adjust the 5 Volt signal for the
CPU's microprocessor.
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SW 1 The foul enable switch allows you to accept or ignore the foul
signal coming from the foul unit.

SW2 The lane error switch is used to start “Switch Diagnostics.” Itis a 3-
position switch with the left position being left lane start, right position
being right lane start and the center position being the off position.
The switch is a spring-loaded toggle switch that returns to the center
position when not being held.

SW3 The lane pair ID switch is an 8-position DIP switch used to delay
turning on the CPU during the initial start up and after a power loss.
The lane number should be set to one half of the even lane number
pinsetter. Consult the Service section of this manual for the proper
settings needed to allow a .5 second delay between start up of each
lane pair.

NOTE: This is beneficial in containing power costs. If a Brunswick scoring
system such as BowlerVision, Frameworx, or Command Network is used, this
switch should always be set to a 1 as these scoring systems incorporate the
same staggered start-up system. This is explained also in the Service section of
this manual.

Position #1 through #5- Represents the lane assignment. Set it
binarily for half of the even lane pinsetter. Right = ON.

Position Binary Value

#1 1)
#2 )
#3 4)
#4 8)
#5 (16)

Position #6 -Controls the delay of the setting table operation after
the sweep drops to a guarded position.

OFF (left) - Quick setting table - No delay after sweep drop.
ON (right) - Delayed setting table - ABC, FIQ..., compliant delay.

Position #7- Determines if the distributor will stop after all 10 pins
have been delivered to the pin holders while waiting for a 2nd ball cycle.

OFF (left) - Stop enable - Distributor stops after ten pins have
loaded while waiting for a 2nd ball.

ON (right) - Stop disabled - Continuous distributor operation while
loading pin.

Position #8- Not used at this time.
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SW 4

SW5

The characterization switch is a 4-position switch that is used to
define the environment the pinsetter is to be operated in.

Position #1- Labeled SCN. Gives the pinsetter the choice of
detecting pin activity on second ball. If a scoring system is present
that has the capability of interfacing with the CPU, it can use the pin
holder switch information to determine the bowler's pinfall. If no
scoring system is available, or the scoring system uses a scanner or
camera for determining pinfall, turning this switch on disables the
detection stroke of the setting table during the second ball.

OFF (left) - Double Detect - Set if a scanner or CCD Camera are not
used.

ON (right) - Single Detect - Set if a scanner or CCD Camera are
used.

Position #2- Labeled GM. Gives the CPU the capability of com-
municating with the BowlerVision's Gamemaker or Frameworx
Scoring system.

OFF (left) -Non-BowlerVision or Frameworx Scoring System -
including stand alone.
ON (right) - BowlerVision or Frameworx Scoring System.

Position #3- Labeled 50’s. This position allows pinfall detection to
be monitored or ignored during machine cycle diagnostics.

OFF (left) - Diagnostic Codes 50-59 not activated.
ON (right) - Diagnostic Codes activated.

Position #4- Labeled OOR. The fourth switch is a disabling switch
for the out-of- range cycle. Placing this switch to the right will
cause the pinsetter to ignore an out-of-range pin. ABC, the FIQ and
many other bowling organizations require that the pinsetter stop and
any deadwood (pins that have been knocked over but are still in the
field of play) must be removed before the next ball can be rolled. In
many countries, this is not a requirement and it interferes with the
bowler’s flow of bowling. If your center has sanctioned leagues that
require deadwood be removed before a second ball is rolled, this
switch should be in the left position.

OFF (left) - Pinsetter stops for an out-of-range pin.
ON (right) - Ignores an out-of-range pin.

The DC bypass switch allows you to turn on the DC power to the
CPU without the Manager's Control Unit.
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Diagnostic Modes

4-22 Consolidated Electronics

Trouble Diagnostics

The low voltage CPU contains a means of diagnosing pinsetter problems and
will shut down a pinsetter if a fault is detected. When a problem occurs, the
pinsetter will shut down and the trouble light on the top of the elevator will start
to flash. The Lane Error Display on top of the Low Voltage box can be used to
diagnose the problem.

Contact Closure Diagnostics

In addition to trouble diagnostics, the Low Voltage box CPU is capable of
performing two diagnostic modes for testing pinsetter operations; one mode,
contact closure diagnostics, checks the switches on the pinsetter and displays
which switches are used during the time the check is being made. This mode
can be used to verify that switches are working properly and the wiring between
the Low Voltage box, High Voltage box and the individual switches is correct.

Machine Cycle Diagnostics

The other mode, machine cycle diagnostics, puts the pinsetter into a continuous
operating cycle in which the pinsetter operates as if it was in a ten pin bowling
mode, with the following exceptions. Instead of waiting for a ball detect, a five
second time signal from the CPU starts the pinsetter cycle. The pinsetter will
continue to set, reset, sweep and reload pins as long as it is switched into the
diagnostic mode. Fouls will be ignored during the diagnostics, and in
BowlerVision and Frameworx scoring systems, pinsetter cycles will not be
counted at the Manager's Control location. Diagnostic faults (failures) are active
during diagnostics and can stop the pinsetter if a jam or some form of failure is
detected.



Using the Diagnostics

Contact Closure Diagnostics

NOTE: In order to proceed with the contact closure diagnostics, removal
of the front cover of the consolidated Low Voltage box is necessary. Also
refer to Table 4-1 for switch codes.

1. The contact closure diagnostics operates only on one pinsetter at a time.
The pinsetter is selected by having the following conditions available.

a. Thetrouble light cannot be lit.
b.  The rear mechanic switch and masking unit switch must be on.

c. Eitherthe left or right bypass/manager's control switch on the
consolidated Low Voltage box must be set to “Bypass.” This will
be dependent on which pinsetter is being tested. Refféguioe
4-14.

d. Eitherthe left or right stop/run switch on the consolidated low
voltage box must be switched to the “stop” position. This will be
dependent on which pinsetter is being tested. Refer to
Figure 4-14

e. The mode selection key switch needs to be in the “diagnostics”
mode before supplying power to the consolidated low voltage CPU
board. Refer té-igure 4-14

f.  Turn the main power switch located on the left side of the consoli-
dated High Voltage box off and then on again to guarantee that the
CPUwill initialize to the “diagnostics” mode.

2. Tostart the contact closure diagnostics, follow the steps below.

a. Hold the lane error switch on the CPU board in the consolidated
low voltage box toward the pinsetter on which the diagnostics are
to be run (left or right). Refer teigure 4-13for the location of
thisswitch.

b.  Turn either the left or right stop/run switch on the consolidated

Low Voltage box to the “run” position. This will be dependent on
which pinsetter is being tested.
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NOTE: While holding the lane error switch to the left or right, each LED
section in the lane error display will light to verify that they are working
properly, so that error codes will be displayed correctly. Ref&igare 4-15

c. Release the lane error code switch to begin diagnostics.

1. The codes of the switches that are closed at that time will be
displayed.

NOTE: To test individual switches, hold the switch closed while the “88” and
the left or right lane code flash on the LED display. The code for the specific
switch closed should appear in the next cycle of codes.

2. Refertolable 1to identify the switches displayed to
determine if they are in their proper positions.

3.  Thisdiagnostic cycle will run continously until manually

stopped.
®)
MANAGER'S
(5) CONTROL/BYPASS
STO(F:?/)RUN @ MODE SWITCH SWITCH
SWITCH ERROR CODE (RIGHT LANE)
(LEFT LANE) LED DISPLAY
M
(2) STOP/RUN
MANAGER'S . | SWITCH
CONTROL/BYPASS — | AlIIAIRIAY TOX &A™ RIGHT LANE
e TR ool e
| ———— | —
Q) ®
LEFT-HAND PINSETTER RIGHT-HAND PINSETTER
CONTROLS CONTROLS
Figure 4-14. Consolidated Electronics Diagnostics.
(1) LEFT-HANDPINSETTERCONTROLS () MANAGER’S CONTROL/BYPASS (3) STOP/RUNSWITCH (LEFTLANE)
SWITCH (LEFT LANE)
(4) ERRORCODELEDDISPLAY (5 MODESWITCH (6) MANAGER'S CONTROL/BYPASS

(7) STOP/RUN SWITCH (RIGHT LANE)
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SWITCH (RIGHT LANE)
(8 RIGHT-HANDPINSETTERCONTROLS

3. To stop the contact closure diagnostics, follow the steps below:

a. Ifthe mode selection switch is in “Diagnostics,” the pinsetter will
go into “Machine Cycle Diagnostics.”

b. Ifthe mode selection switch isin “10 Pin,” “Normal,” or “Figures”
mode, the pinsetter will go through a cold start power up which will
put the pinsetter into a ready-to-bowl state.



Left or Right Lane Lorf
Lane Number ??
Pin Switch 1 01
Pin Switch 2 02
Pin Switch 3 03
Pin Switch 4 04
Pin Switch 5 05
Pin Switch 6 06
Pin Switch 7 07
Pin Switch 8 08
Pin Switch 9 09
Pin Switch 10 10
Switch A

Switch B

Switch C C
Switch D d
Table Switch 1 (TS1) U1
Table Switch 2 (Tower) (TS2) u2
Sweep Motor Switch (SM) E
Switch G 21
Spotting Tong Switch (ST) 22
Out-of-Range (OOR) 23
Elevator Control Switch (See Note) (EC) 24
Rear Mechanic's Stop Switch 31
RESET Switch 32
SET Switch 33
Switch 2 Position 1 (SCN) 41
Switch 2 Position 2 (GM) 42
Switch 2 Position 3 43
Switch 2 Position 4 44
Fouls Enabled (Switch on Pinsetter CPU) 45
Foul Signal from Foul Unit 51
Ball Detect 52
POWER Key Switch on High Voltage Box 53
FIGURES Mode 60
FIG/CLR Mode 61
10-Pin Mode 62
NORMAL Mode 63
Pin Count Switch 64
End of Cycle - Read for New Cycle 88

Table 4-1. Contact Display Codes

NOTE: For #24 to be displayed, Elevator Switch must be manually
pulsed during the “88” display which indicated the End of Cycle - Read
for New Cycle.
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Machine Cycle Diagnostics

1. To enterinto this mode, the following conditions are necessary.
a. Thetrouble light cannot be lit.
b. The rear mechanic switch and masking unit switch must be on.

c. Either the left or right bypass/manager’s control switch on the
consolidated Low Voltage box must be set to “Bypass.” This will
be dependent on which pinsetter is being tested. Reféguoe
4-14

d. Either the left or right stop/run switch on the consolidated Low
Voltage box must be switched to the “stop” position. This will be
dependent on which pinsetter is being tested. Refer to
Figure 4-14

e. The mode selection key switch needs to be in the “diagnostics”
mode before supplying power to the consolidated low voltage
CPU. Refer td-igure 4-14

f.  Turn the power switch located on the left side of the consolidated
High Voltage box off and then on again to guarantee that the CPU
willinitialize to the “diagnostics” mode.

g. Turn either the left or right stop/run switch on the consolidated
Low Voltage box to the “run” position. This will be dependent on
which pinsetter is being tested.

2. The pinsetter(s) will start cycling continuously until an error is detected
or the mode selection key switch is moved back to 10-pin or some other
mode and the Low Voltage box stop/run switch is moved back to 10-pin
or some other mode and the Low Voltage box stop/run switch is toggled
from “run” to “stop” and then back.

3. Ifapinsetter stops during diagnostics and the trouble light is lit, check
the digital display on top of the Low Voltage box. The LEDs will display
what type of error was detected with an accompanying decimal point for
the lane designation of the problem. Refer to Figure 4-15.

NOTE: In order to see error codes 50-59 in Machine Diagnostics, position #3

of the lane characterization switch must be to the right (on). See Page 4-20 for
an explanation and location of the switch.
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1)
@

DECIMALPOINTDESIGNATING
LEFT LANE

DECIMALPOINT DESIGNATING
RIGHT LANE

) '
DECIMAL POINT l l,’ l l (2)

DESIGNATING ' DECIMAL POINT
LEFT LANE I ' I I DESIGNATING
1
nn
1

RIGHT LANE

Figure 4-15. LED Display

NOTE: If other problems on that lane or other lanes occur at the same time,
the codes will flash alternately until power has been restored to the pinsetter.

NOTE: Error codes A0, Al and 80 will not shut down a machine. However,
they will indicate a problem which needs correction. Error Code 80 should be
a concern if noticed on several consecutive days which would indicate a
problem with the memory back-up battery.

4. Tables 4-2 and 4-@&ill give an indication of the failure and where to
start looking for the problem. The displayed code will not pinpoint the
problem in all cases. For further explanation of the codes, refer to the
Troubleshooting section of this manual.

Invalid | Spotting Table Sweep Assembly

Machine| Tongs

State SMtCh PO . "A" "G" S/V h llSMll S/V h
Sition Switch itc itc
Sweep Not
0 (90) Closed Home Closed Open Up Open Forward
Not Sweep Not
1(91) Closed Home Open Open Up Open Forward
Not Sweep Not
2(92) Closed Home Open Closed Down Open Forward
Sweep Not
3(93) Open Home Closed Open Up Open Forward
Not Sweep Not
4 (94) Open Home Open Open Up Open Forward
Not Sweep Not
5 (95) Open Home Open Closed Down Open Forward

Table 4-2. Invalid Machine States.

NOTE: Invalid machine states usually indicate a problem exists with one of
the following:

1. Faulty table or sweep motor break.

2. Spotting tong clutch malfunctioning.

3. Defective A, G, SM, or ST switch.
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I--I Power Up in Progress
-ll- No Errors
None The Lane Initialized
A0 PCS Not Communicating
A1 PCS Not Sending Correct Response
FO External RAM Testing Failure
F1 Prom Check Sum Failure
FF CPU Lost
80 Battery Back-up RAM Failure
PO Can't Pick up These Pins
PO Out-of-Range
01 Pin Loading Time Out Pin 1
02 Pin Loading Time Out Pin 2
03 Pin Loading Time Out Pin 3
04 Pin Loading Time Out Pin 4
05 Pin Loading Time Out Pin 5
06 Pin Loading Time Out Pin 6
07 Pin Loading Time Out Pin 7
08 Pin Loading Time Out Pin 8
09 Pin Loading Time Out Pin 9
10 Pin Loading Time Out Pin 10
50 #10 Pin Not Detected in Diagnostics
51 #1 Pin Not Detected in Diagnostics
52 #2 Pin Not Detected in Diagnostics
53 #3 Pin Not Detected in Diagnostics
54 #4 Pin Not Detected in Diagnostics
55 #5 Pin Not Detected in Diagnostics
56 #6 Pin Not Detected In Diagnostics

Table 4-3. Error Codes
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57 #7 Pin Not Detected in Diagnostics
58 #8 Pin Not Detected in Diagnostics
59 #9 Pin Not Detected in Diagnostics
60 Switch A is Not Expected But Found
61 Switch B is Not Expected But Found
62 Switch C is Not Expected But Found
63 Switch D is Not Expected But Found
64 Switch SM is Not Expected But Found
65 Switch G is Not Expected But Found
66 Switch ST Is Not Expected But Found
67 SW. OOR is Not Expected But Found
70 Switch A Expected But Not Found

71 Switch B Expected But Not Found

72 Switch C Expected But Not Found

73 Switch D Expected But Not Found

74 Switch SM Expected But Not Found
75 Switch G Expected But Not Found

76 Switch ST Expected But Not Found
90 Invalid Machine State 0

91 Invalid Machine State 1

92 Invalid Machine State 2

93 Invalid Machine State 3

94 Invalid Machine State 4

95 Invalid Machine State 5

EJ Elevator Jam

EL Pin Count Switch Shorted for 5 Seconds
J1 Jam Switch TS1

J2 Jam Switch TS2 (Tower)




External Control and Monitor Assemblies

Cable Connections

The electronic boxes are interconnected with several external devices that
assist in the operation of the pinsetters.

The boxes and cables are labeled for easy identification in the event a box needs
to be replaced. However, care must be exercised when making these changes as
problems can occur if cables are swapped between the left and right connec-
tions.
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(7)
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(6)
BALL LIFT ADAPTER
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CONTROL BOX

(25)
RIGHT BALL
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RESET

(24)
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TABLE
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Figure 4-16. GS-Series Pinsetters with Consolidated Electronics.
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Figure 4-16. GS-Series Pinsetters with Consolidated Electronics.

@
@

@
(10)

13)
(16)
19

22
(25)

LOWVOLTAGE BOX
RIGHT-HANDPINSETTER

OPTICALTRIGGERPHOTOCELL
BALLLIFT

TABLE SWITCHAND HARNESS
MASKING CONTROLUNIT
53-200871-000
TABLEMOTOR47-142615-000

BALL LIFT (28 VAC)
RIGHT BALLRACK RESET

@
®)

®)
1)

14)
an
(20)

(23)
(26)

HIGHVOLTAGE BOX
MASKING UNIT

TEL-E-FOULPOWERBOX
MANAGER’'S CONTROL BOX

REARBOXCONTROL 47-243071-003
ELEVATORMOTOR47-142616-000

LEFT-HAND PINLIGHT POWER
(PART OF ASSEMBLY)

LEFT LANE BALL RACK RESET
FOULAND OPTICAL TRIGGER CABLE
47-142619-000

©)
©)

©
12

(15)
(18)
1)

@4
@

LEFT-HAND PINSETTER
BALLLIFTADAPTER CABLE
68-100407-000

TEL-E-FOULUNIT

RIGHT SIDE FUNCTION SOLENOID
& SWITCHES 47-142620-000

LEFT SIDEFUNCTION SOLENOID
& SWITCHES 47-142621-000
SWEEP MOTOR47-142617-000

MANAGER'S LANE CONTROL
68-100159-000
BALLACCELERATORA47-142614-000
PLAYERCONTROL STATION

Consolidated Electronics4-31



Related Electronics

(1) KICKBACK
(2) PHOTOCELLASSEMBLY

(1) KICKBACK
(2) RETROREFLECTOR

4-32 Consolidated Electronics

Ball Detect - Photocell Triggering

The photocell is an optical device used to detect a ball rolling down the lane. It
consists of a transmitter/receiver device and a retroreflector. The transmitter/
receiver device is mounted on the ball return capping and the retroreflector is
mounted on the division capping. They are positioned directly across from the
each other at 115 mm (4.5") in front of the pinsetter kickbacks. Refer to

Figures 4-17and4-18

The transmitter sends an infrared beam across the lane to the retroreflector
which reflects the beam back to the receiver. When any object cuts this beam,
the receiver sends a pulse to the Pinsetter CPU. The Pinsetter CPU then cycles

the corresponding pinsetter.

WARNING: A strong light source such as a camera's electronic flash may

cause the pinsetter to trigger.

(1)
2 KICKBACK
PHOTOCELL

115 mm
(4-1/2'in)
Figure 4-17. Ball Detect.
(D
KICKBACK
(2)
RETROREFLECTOR

Figure 4-18. Retroreflector.



Foul Detect

The foul detect is located at the foul line and is mounted between the pair of
lanes on the ball return capping. Retroreflectors, mounted on divisions, return
the beam to the foul detect. A foot or some other object will interrupt this beam
and a signal is sent to the Pinsetter CPU to make the pinsetter set ten new pins if
the machine is in a first ball foul situation while bowling a ten pin game format.
The foul detect will not register a foul when the beam is broken by a bowling

ball.

Reset Button

A bowler’s reset button is located on the side of the ball rack. This switch
parallels the reset switch on the Universal High Voltage boxes and rear Control
Boxes on the elevator. Its purpose is to cycle the pinsetter to the next ball.

Masking Unit Switch

The masking unit covers the pinsetter from the bowlers’ view. On the bottom
of the masking unit is a toggle switch that can be used to turn the pinsetter off.

NOTE: Leaving this switch off when turning on the pinsetter can result in an
EJ error code because the distributor motor cannot run the elevator. Also,
error codes 70-74 can be displayed if the pinsetter is turned off at the masking
unit when the pinsetter is cycling.

Manager's Control Unit (Stand-alone Only)

Front Panel

The Manager’s Control uniE{gure 4-19 is located at the Control Desk of the
bowling center. This allows all the pinsetters to be turned on and off and
monitored from one vantage point. Each Manager’s Control unit controls two
pinsetters via two cables connected to the back of the unit. These cables are
routed to connection P6 of each High Voltage box in a universal control system
or P10/P28 on the low voltage box in a consolidated control system. This unit
and the connecting cables are not used when the pinsetters are installed in a
BowlerVision or Frameworx center.

Non-Resettable Counter This counter provides the manager a continuous
count of each time the pinsetter sets new pins or a ball is rolled. This can be
used by the manager for daily, weekly, monthly, etc. activity reports.

NOTE: The choice of counting balls or frames is made using connections J8
and J9 on the consolidated Low Voltage box.Begere 4-11for location.
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(1) NON-RESETTABLECOUNTER
(2) RESETTABLECOUNTER

(3) TROUBLELIGHT

(4) ON/OFFSWITCH

(5) LANEL.D.TAGS
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Resettable Counter- This counter allows the Control Desk personnel to
monitor the number of frames the bowlers have bowled or the balls they have
rolled. The counter should be manually reset each time the lane is assigned to
another group of bowlers.

Trouble Light - This small red lamp will flash when the Pinsetter CPU detects
an error within the pinsetter. The trouble light will remain flashing until the
error has been cleared at the pinsetter.

On/Off Switch - This switch gives the front desk personnel the ability to turn
pinsetters on or off from the Control Desk. The push/push switch contains a
lamp covered by a green lens that is lit when the pinsetter is turned on.

Lane I.D. Tags- These numbered tags provide lane identification for the
Control Desk personnel.

4 (1)
0 NON-RESETTABLE
COUNTER

(2)
RESETTABLE
" "COUNTER

W

MY
LY

%

==X

(3)
|__— TROUBLE LIGHT

e
@ ONGFF
/ @ SWITCH
/ @ ‘ LANE 1D, TAGS

\\

Figure 4-19. Manager's Control Unit.
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Pinsetter Cycles

The GS-Series Pinsetter responds to bowling activity in many prescribed
methods that are best described as “cycles.” These cycles are performed
because the Pinsetter CPU is programmed to operate in a certain manner
when it learns what happens when the ball hits the pins and what it must do to
get the pinsetter ready for the next ball.

Before the pinsetter can begin one of these cycles, several basics must be
established. The following is a sequence of events that must occur before and
after each ball has been rolled.

1. The pinsetter must be turned on and waiting for a ball.
2. The ball detect “sees” a ball and sends a pulse to the Pinsetter CPU.

3. The Pinsetter CPU must have a confirmation that the following condi-
tions are in effect.

Table is up (“A” switch is closed)

Sweep is forward (“SM” switch is closed)

Sweep is up (“G” switch is not closed)

Spotting tongs are fully open (“ST” switch is closed)

Qoo oW

4. The ball door solenoid locks the ball door for three seconds.
5. The sweep release solenoid energizes to drop the sweep.

6. The sweep wagon lowers completely to the guarding position and
closes the “G” switch.

7. The table motor runs counterclockwise to start the cycle. The “A”
switch is no longer closed.

Once the cycle has started, it can be divided into three segments. The first
segment is the detection stroke of the cycle. In this segment, the table is
lowered to detect or find out the results of the ball hitting the pins. The next
segment starts after the table is raised, the sweep clears all the deadwood from
the pin deck and flat gutters. The final segment is the response action in which
the pinsetter prepares for the next ball. This may be resetting the pins (a short
stroke) to allow an additional ball to be rolled or it may be the new pins setting
stroke (a long stroke) in preparation for a new frame.
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Figure 5-1. Detection Stroke.

(1) SWITCH"B” (2) CAMROTATINGCOUNTERCLOCKWISE ~ (3) SWITCH"A”
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Figure 5-2. Sweeping Deadwood.
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Figure 5-3. New Pins Setting Stroke.
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Cycles

There are many cycles and combinations of cycles that the pinsetter is capable
of performing. There are five first ball cycles and three second ball cycles.

These cycles and the numerous combinations are dependent on if and what type
of scoring system may be used in conjunction with the pinsetters.

The first ball cycles are:

First Ball - Strike

First Ball - Standing Pins
First Ball - Short Cycle
First Ball - Out-Of-Range
First Ball - Foul

A AN

The second ball cycles are:

1. Second Ball- Single Detect
2. Second Ball - Double Detect
3. Second Ball - Out-Of-Range

Cycle Combinations

The Pinsetter CPU can be switched to one of several combinations to perform a
particular task. They are:

1. Machine Cycle Diagnostics This consists of a first ball - standing pins
cycle followed by a second ball - double detect cycle. This combination
is explained fully in the Electronics section of this manual. Itis designed
as a continuous operational test for troubleshooting and system checks.

2. Figures Clearing Mode- This consists of varied first ball cycles
dependent on the bowler’s capability of knocking all the pins down.
After all of the pins are down, the final cycle will be a second ball -
double detect to prepare for the next bowler.

3. Figures Mode- This mode consists of only one cycle. Regardless of
the bowler’s capability to knock down pins, the pinsetter will always
sweep and set the selected combination of pins after every ball rolled.
The cycle used will be the second ball double detect.

Numerous other cycle combinations are available when Brunswick’s

BowlerVision is the automatic scoring system installed. These are based on the
many games available and will not be discussed in this manual.
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5-6 Pinsetter Cycles

First Ball - Strike Cycle

A strike cycle results when a bowler is successful in knocking down all the pins
with the first ball. The pinsetter will sweep any deadwood into the pit and set
ten new pins onto the pin deck for a new first ball. The following is a complete
description of this cycle. Also s&gure 5-4that represents what is happening
during thiscycle.

1.

2.

10.

11.

12.

The ball detect occurs.

The sweep is lowered into the guard position and the ball door is locked
for three seconds.

The table motor runs counterclockwise to allow the table to lower. The
cam on the table shaft will leave switch “A.”

The table rack will lower and close the “OOR” switch denoting a full
detection stroke.

The table will make a short stroke as it stops on the stroke limiter plate.

As the cam passes the “B” switch, the Pinsetter CPU will read the pin
holder switches and find that no pins were left standing. At this point,
the Pinsetter CPU determines a strike has occurred and sends pinfall
information to the automatic scorer.

The cam passes switch “C” with no action.

As the cam passes the “D” switch, all ten pin holder solenoids will open
the grippers.

The table will then return to its raised position. The table motor switch
will turn off when the “A” switch is closed. As the open grippers push

up on the pin release levers, the pins will drop into the pin holders. Once
the pin holder’s switch has been closed, the solenoid is deenergized and
the grippers close.

The sweep motor is turned on and pulls the sweep back and forward to
clear the deadwood. When the sweep wagon is fully forward once
again, the “SM” switch is closed and the sweep motor is turned off.

The table motor runs clockwise and the cam leaves the “A” switch and
travels to switch “D.”

As the table starts lowering, the stroke limiter solenoid is energized and
pulls the stroke limiter plate back. This allows the table to go down for a
long stroke to the new pin setting height and releases the swing shafts on
the table. This allows them to go into the vertical pinsetting position.



13.

The cam passes switch “D” and at switch “C” the grippers are opened
and the pins are left on the lane surface. At switch “B” the grippers are
closed.

14. Asthe table continues to rise, the 7 and 10 pin holder grippers will open
to preload the 7 and 10 pin if the pins are in the pin station.
15. The table motor raises the table and the sweep until switch “A” is made
once again.
16. At“A” switch, the pinsetter is ready for a new first ball cycle.
) (21)
@3) (5)
QW LOAD PINS cw READY
M) de- ST __NTABE o TST FOR
HOME/UP N STROKE LIMITER BALL
SOLENOID S
ENERGIZED
(12) (6)
(16) SWELP LOAD 7 AND
DETECTION 10PIN
STROKE IF AVAILABLE
SWITCH I I I D L N —
PINSETTING \\ )
OPEN 7 AND 10
STROKE GRIPPER
C TO PRELOAD
7 AND 10 PIN
(13)
(18) CLEARING
CLUSTER DEADWOOD
SWITCHES A- -B- -C- -D- -A A- -b- -C- -B- -A
(19) I
SWEEP G G
DOWN |
(20)
SWEEP SM SM SM SM
FORWARD \ \ \
£ ?, 2, %
o) 2 AR O
6_;70 «%/ O‘{’:%o %\O
<,
% % o %,
% £ RN
)
Figure 5-4. First Ball Strike Cycle.
(1) TABLEHOME/UP (2) COUNTERCLOCKWISE (3 LOADPINSINTABLE
(4) STROKELIMITERSOLENOIDENERGIZED (5) READY FORFIRST BALL (6) LOAD 7 AND 10 PIN IF AVAILABLE
(7) OPEN7AND10GRIPPERTOPRELOAD  (8) CLOSEGRIPPERS (9 OPENGRIPPERS TO SETPINS
7 AND 10 PIN
(10) RAISE SWEEP (11) NEWPINSETTING STROKE (12) SWEEP
(13) CLEARING DEADWOOD (14) OPENGRIPPERS (15) READPINHOLDERS
(16) DETECTIONSTROKE (17) OUT-OF-RANGE SWITCH (18) CLUSTERSWITCHES
(19) SWEEP DOWN (200 SWEEP FORWARD (21) CLOCKWISE
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5-8 Pinsetter Cycles

First Ball - Standing Pins Cycle

This cycle results when the bowler knocks down two to nine pins. The pinset-
ter must pick up the pins left standing on the lane, the sweep clears the dead-
wood into the pit and the pins are set back down on the lane to allow the
bowler another opportunity to knock down the remaining pins. Refégtoe
5-5and the following for a complete description of the standing pins cycle.

1.

2.

10.

11.

12.

13.

The ball detect occurs.

The sweep is lowered into the guard position and the ball door is locked
for three seconds.

The table motor runs counterclockwise to allow the table to lower. The
cam on the table shaft will leave switch “A.”

The table rack will lower and close the “OOR” switch denoting a full
detection stroke.

The table will make a short stroke as it stops on the stroke limiter plate.

As the cam passes the “B” switch, the Pinsetter CPU will read the
pinholder switches and find one or more pins standing. At this point, the
CPU determines that there must be a second ball. It also sends the
pinfall information to the automatic scorer.

The spotting tong solenoid will energize and the tongs will be driven
closed.

The “C” switch is read by the Pinsetter CPU but no action is taken.

When the contacts of the “D” switch are closed, the spotting tong
solenoid is deenergized and the tongs stop closing.

The table rises with the pins still in the tongs. The table stops when the
“A” switch is closed.

The sweep motor is turned on and pulls the sweep back and forward to
clear the deadwood. When the sweep wagon is fully forward once
again, the “SM” switch is closed and the sweep motor is turned off.

The table motor runs clockwise and the cam leaves the “A” switch and
travels to switch “D” for another short stroke.

When switch “D” is closed, the spotting tong solenoid is energized. As
the table motor is now turning clockwise, the tongs will reopen and leave
the pins on the lane. The tongs stop opening when switch “B” is made.



14.

On GS-92 and earlier pinsetters- If the pinsetter is programmed for
single detect, the pin holder solenoids will open the grippers at switch
“B” to allow ten pins to be loaded when the table is back up in the home
position.

15. On GS-96 and later pinsetters The pin holder solenoids will open the
grippers at switch “B” to allow ten pins to be loaded when the table is
back up in the home position. Setting the pinsetter in either single or
double detect will not affect this portion of the cycle.

16. The table motor raises the table and the sweep until switch “A” is made
once again.

17. The pinsetter is ready for a second ball cycle.

(2 (3)
CCW Ccw
“4)
(& T T T T TN T T T T T T T T T T T T T T T T T TS ¥ READY FOR
TABLE SECOND
HOME BALL
an séJé’Ep @) LOAD (15()) PINS
DETECTION RESPOTTING
(18) STROKE STROKE IF AVAILABLE
OOR
SWITCH (10) (10)
o PIN PIN™
~O- —. O~
O (13)
(16) CLEARING 1)
CLOSE DEADWOOD REOPEN
(19) TONGS TONGS
(:SLVL\flsTfEHR -B- -C- -D- -A A- -D- -C- -B- -A
20 | |
SWEEP G ‘ ‘ G
SWITCHES sm SM SM SM
(21) ST f————5T
SPOTTING \
TONG ) ()
SWITCH U () % 9
%S 2 g/ °
N ° Q B RN
R ¥z 66%? (%’O%\@
% % o NG
%o(o 2 ¢ «/\L %4@
5 % I X
29 % %
% R
Figure 5-5. First Ball Standing Pins Cycle.
(1) TABLEHOME (2) COUNTERCLOCKWISE (3 CLOCKWISE
(4) READY FOR SECOND BALL (5) LOAD 10 PINS IF AVAILABLE (6) STOPREOPENING TONGS
OPENGRIPPERS
(7) STARTREOPENING TONGS (8 RAISE SWEEP (99 RESPOTTING STROKE
(10) PIN (11) REOPENTONGS (12) SWEEP
(13) CLEARING DEADWOOD (14) STOPCLOSING TONGS (15) READPINHOLDERS START
CLOSINGTONGS
(16) CLOSETONGS (17) DETECTIONSTROKE (18) OUT-OF-RANGE SWITCH
(19) SWITCHCLUSTER (200 SWEEP SWITCHES (21) SPOTTING TONG SWITCH
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First Ball - Short Cycle

A short cycle occurs when a bowler has left one of three conditions after
rolling the first ball.

A.  The number 7 pin was the only pin knocked down by a ball.
B. The number 10 pin was the only pin knocked down by a ball.
C. No pins were knocked down by a ball (gutter ball).

If one of these three conditions occurs, the Pinsetter CPU determines that there
is no deadwood and the sweep operation is not necessary. The table lowers on
top of the pins and then returns to the home position. This decreases the length
of time necessary to complete the first ball cycle. This cycle is not enabled for a
second ball. The pinsetter will always sweep and set new pins during any
second ball cycle.

1. The ball detect occurs.

2. The sweep is lowered into the guard position and the ball door is locked
for three seconds.

3. The table motor runs counterclockwise to allow the table to lower. The
cam on the table shaft will leave switch “A.”

4. The table racks will lower and close the “OOR” switch denoting a full
detection stroke.

5. The table will make a short stroke as it stops on the stroke limiter plate.

6. Asthe cam passes the “B” switch, the Pinsetter CPU will read all ten pin
holder switches and find one of the three conditions listed above. At this
point, the CPU determines that a short cycle is possible. It also sends
the pinfall information to the automatic scorer.

7.  The table motor will stop briefly when the “C” switch is closed.

8. The CCW (counterclockwise) contactor in the High Voltage box will
deenergize and the CW (clockwise) contactor will energize to run the
table motor the opposite direction.

9. GS-92 and earlier pinsetters The cam will go back to the “B” switch.
If the pinsetter is programmed for single detect, the pin holder solenoids
will open the grippers at switch “B” to allow ten pins to be loaded when
the table is back up in the home position.

5-10 Pinsetter Cycles



10.

11.

The pin holder solenoids will open the grippers at switch “B” to allow
ten pins to be loaded when the table is back up in the home position.
Setting the pinsetter in either single or double detect will not affect this
portion of the cycle.

The table motor raises the table and the sweep until switch “A” is made

once again. The pinsetter is ready for a second ball cycle.

(2) | (3)
CCW | Cw
1) [

TABLEc ————————— — o —_
HOME |
|
|
|
(15)
DETECTION
STROKE
|
(14) | |
OOR \ |
SWITCH |
|
|
|
|
|
|
|
|
(13) |
SWITCH
CLUSTER A- -B- -C- -B- -A
shels | !
DOWN Cf f
(11) SM SM
SWEEP
FORWARD
®
) o)
)
B B, O
O T o
VAP 2
Yo Bk

6)
NOTE: RESULTS BECAUSE OF

A. 7 PIN DOWN ONLY
B. 10 PIN DOWN ONLY
C. GUTTER BALL

@)
NO SWEEP NECESSARY

Figure 5-6. First Ball Short Cycle.

(1) TABLEHOME
(4) READY FORSECONDBALL

(7) NOSWEEPNECESSARY

(10) READPINHOLDERS
(13) SWITCHCLUSTER
(16) RAISESWEEP

(2)
(5)

(8)

(11)
(14)

COUNTERCLOCKWISE
PRELOADPINS

OPENGRIPPERS

SWEEP FORWARD
OUT-OF-RANGE SWITCH

(3) CLOCKWISE
(6) NOTE:RESULTSBECAUSE OF
A.7 PINDOWN ONLY
B. 10 PIN DOWN ONLY
C.GUTTERBALL
(9) STOPANDREVERSE TABLE
MOTOR
(12) SWEEPDOWN
(15) DETECTIONSTROKE
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5-12 Pinsetter Cycles

First Ball - Out-of-Range

During the course of bowling, a ball may strike the pins in such a way that a pin
slides out of its normal position but does not fall down. If the pin moves far
enough, the bottom of the table will lower on top of the pin. This will prevent
the table from lowering to the normal detection height and not allow the pin and
any other pins left standing to be picked up by the spotting tongs. Bowling
Association rules (such as ABC and FIQ) require that any deadwood left on the
lane surface be removed before the bowler rolls a second ball. To accomplish
this, the Pinsetter CPU will stop the pinsetter after the detection portion of the
cycle and signal for the mechanic/technician to remove any deadwood and to
restart the pinsetter. The cycle occurs as follows:

1.

2.

The ball detect occurs.

The sweep is lowered into the guard position and the ball door is locked
for three seconds.

The table motor runs counterclockwise to allow the table to lower. The
cam on the table shaft leaves switch “A” and goes toward switch “B.”

The table racks will lower the table on top of the off spot pin (15"/
381 mm) and be unable to close the “OOR” switch.

As the cam passes the “B” switch the Pinsetter CPU will ignore the pin
holder switches, which are in a higher than normal detection position,
because the “OOR” switch had not been closed before switch “B” was
closed. The PCS will be blank and the pinfall will have to scored
manually.

The table motor will run the cam past the “C” and “D” switches and
raise the table until the “A” switch is closed.

At this point, the Pinsetter CPU will shut off the pinsetter with the sweep
still down in the guarding position. It will also turn on the trouble light
and display error code “PO.”

If the pinsetters have Universal Electronics, the mechanic must then turn
off the HV on/off power switch on either the High Voltage box or the
mechanic’s rear control box. If the pinsetters have Consolidated Elec-
tronics, the mechanic must turn the stop/run switch on the Low Voltage
box to stop or turn off the mechanic’s rear control switch. The dead-
wood can then be cleared from the rear by lifting the pin curtain and
using a pin fork to pull the pins back onto the transport band.

The mechanic must then turn the pinsetter back on to allow the pinsetter
to resume operation. (If BowlerVision or Frameworx scoring is in-

volved, a score correction must be made at the scorer console before the
pinsetter can restart).



10. To prevent the out-of-range pin from being swept, the sweep motor will
not be allowed to run. The sweep will stay forward throughout the
entire cycle.

11. The table motor will then run the cam clockwise past switches “D” to
“C” to “B” and back to “A.” The reason for this action is to raise the
sweep from its guarding position.

(2) (3) @
CCwW CWwW READY
TABLE FOR
HOME/UP SECOND BALL
(10)
DETECTION (6)
STROKE SHORT STROKE
ON "OOR" PIN (7) ONTO "OOR" PIN
" I NO
oL SWEEP
TTsSwiTcH /N 11 /N | /N
(12)
CLUSTER
SWITCHES A- -B- -C- -D- -A A= -D- -C-  -B- -A
aiilte | | ‘
DOWN T l E“
(14)
Sweep SM \ N\ SMm
FORWARD PP
B, GO j(,(,(\
X (O
YOI 0% Q\p
25 Rl
»S,oo 0, AAZ
o %
9 XS
< [OXA
K
Figure 5-7. First Ball Out-Of-Range Cycle.
(1) TABLEHOME/UP (2) COUNTERCLOCKWISE (3) CLOCKWISE
(4) READY FORSECONDBALL (5) RAISESWEEP (6) SHORTSTROKE ONTOOUT-OF-
RANGEPIN
(7) NOSWEEP (8) PINSETTERSTOPREDTROUBLELIGHT (9) SENSEOUT-OF-RANGE
ERRORCODE“PO” IGNOREPINHOLDERS
(10) DETECTION STROKE ONOUT-OF- (11) OUT-OF-RANGEPIN (12) CLUSTERSWITCHES
RANGEPIN
(13) SWEEPDOWN (14) SWEEPFORWARD
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5-14 Pinsetter Cycles

First Ball - Foul

When a bowler steps across the foul line, a beam of light over the foul line is
interrupted. A signal is then sent to the Pinsetter CPU. The pinfall resulting
from this ball is not allowed. The pinsetter must sweep any pins left standing
and set ten new pins. The bowler receives zero pins for the first ball and has
only one chance to knock down the new pins. On a second ball - foul, the
pinsetter performs a regular second ball cycle.

1.

2.

10.

11.

A foul signal is sent to the Pinsetter CPU.
The ball detect occurs.

The sweep is lowered into the guard position and the ball door is locked
for three seconds.

The table motor runs counterclockwise to allow the table to lower. The
cam on the table shaft leaves switch “A” and goes toward switch “B.”

The table rack will lower and close the “OOR” switch denoting a full
detection stroke.

The table will make a short stroke as it stops on the stroke limiter plate.

As the cam passes the “B” switch, the Pinsetter CPU will ignore the pin
holder switches. The foul signal will be relayed to the automatic scorer
instead of the pinfall.

The “C” switch is read by the pinsetter CPU but no action is taken.

As the cam passes the “D” switch, all ten pin holder solenoids will open
the grippers.

The table will then return to its raised position and leave any pins on the
lane surface. The table motor switch will turn off when the “A” switch

is closed. As the open grippers push up on the pin release levers, the
pins will drop into the pin holders. Once the pin holder’s switch has
been closed, the solenoid is deenergized and the grippers close.

The sweep motor is turned on and pulls the sweep back and forward to
clear the deadwood and standing pins. When the sweep wagon is fully
forward once again, the “SM” switch is closed and the sweep motor is
turned off.

The table motor runs clockwise and the cam leaves the “A” switch and
travels to switch “D.”



12.

13.

14.

15.

As the table starts lowering, the stroke limiter solenoid is energized and
pulls the stroke limiter plate back. This allows the table to go down for a
long stroke to the new pinsetting height and releases the swing shafts on
the table which allows them to go into the vertical pinsetting position.

The cam passes switch “D” and at switch “C” the grippers are opened
and the pins are left on the lane surface. At “B” the grippers are closed.

As table continues to rise, all 10 pin holder grippers will open to preload
all ten pins if they are in the pin station.

The table motor raises the table and the sweep until switch “A” is made
once again. The pinsetter is ready for a second ball cycle.

(4)
A 3 STROKE LIMITER ©
SOLENOID (5)
LOAD PINS
(1) @CW IN TABLE ENERGIZED G@ corEADY
TABLE 7/ BALL
0] Y T=7 0B N ) N
(7)
PRELOAD
(20) PINS TO
OOR DETECTION TABLE
SWITCH STRIKE (13)
i e A R TTSWEEPTTTTTTTTTTTUTTTREW T -
PINSETTING
STROKE \\
(10)
OPEN
GRIPPERS
S TO PRELOAD
(18) PINS
SWITCH
CLUSTER /Ix_ -B- -C- -D- -A A- -D- -C- -B- —;IA
(17)
SWEEP DOWN‘I3 ‘|3
(16)  SM SM SM SM
SWEEP
FORWARD \ \ \ \
< o) Q
Q, < 29 o) <.
23 < 4 o X
e %2 S o
B €Y S
< <& 2%
29 T 2% %
QP Ty ©
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Figure 5-8. First Ball Foul Cycle.
(1) TABLEHOME/UP (2) COUNTERCLOCKWISE (3) LOADPINSINTABLE
(4) STROKELIMITERSOLENOIDENERGIZED  (5) CLOCKWISE (6) READYFORSECONDBALL
(7) PRELOADPINSTOTABLE (8) RAISESWEEP (9) NEWPINSETTING STROKE
(10) OPENGRIPPERSTOPRELOADPINS (11) CLOSEGRIPPERS (12) OPENGRIPPERSSETNEWPINS
(13) SWEEP (14) OPENGRIPPERS (15) FOULDETECTORIGNOREPIN
HOLDERS
(16) SWEEPFORWARD (17) SWEEPDOWN (18) SWITCHCLUSTER
(19) OUT-OF-RANGE SWITCH (20) DETECTIONSTRIKE
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5-16 Pinsetter Cycles

Second Ball - Single Detect

Second ball - single detect is a second ball cycle used when the pinsetter is not
used to provide pinfall information to an automatic scorer. This cycle would be
used when automatic scorers are not present or when a Model 79 or Model 86
scanner or CCD camera is used to provide pinfall to the automatic scoring
system.

This cycle has no detection stroke; it simply sweeps away any pins left on the
pin deck and sets ten new pins in preparation for a first ball cycle. To accom-
plish this the grippers must have been opened and pins loaded during the final
half of the preceding first ball cycle.

1.

2.

The ball detect occurs.

The sweep is lowered into the guard position and the ball door is locked
for three seconds.

The sweep motor is turned on and pulls the sweep back and forward to
clear the deadwood. When the sweep wagon is fully forward once
again, the “SM” switch is closed and the sweep motor is turned off.

When all ten pin holders are full, the table motor runs clockwise and the
cam leaves the “A” switch and travels to switch “D.”

As the table starts lowering, the stroke limiter solenoid is energized and
pulls the stroke limiter plate back. This allows the table to go down for a
long stroke to the new pin setting height and releases the swing shafts on
the table. This allows them to go into the vertical pinsetting position.

The cam passes switch “D” and at switch “C” the grippers are opened
and the pins are left on the lane surface. At switch “B” the grippers are
closed.

As the table continues to rise, the 7 and 10 pin holder grippers will open
to preload the 7 and 10 pin if the pins are in the pin station.

The table motor raises the table and the sweep until switch “A” is made
once again. The pinsetter is ready for a new first ball cycle.
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LOADING (3) )
PINS
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/ AND 10 PIN
\ (15) SWEEP IF AVAILABLE
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Figure 5-9. Second Ball Single Detect Cycle.
(1) TABLEHOME/UP (2) LOADINGPINS (3) CLOCKWISE
(4) STROKELIMTIERSOLENOIDENERGIZED (5) READY FORFIRSTBALL (6) LOAD 7 AND 10 PIN IF AVAILABLE
(7) RAISE SWEEP (8) NEWPINSETTING STROKE (9 OPEN7AND 10 PIN GRIPPER
(10) CLOSEGRIPPERS (11) OPEN GRIPPERS SET NEW PINS (12) SWEEP FORWARD
(13) SWEEP DOWN (14) SWITCHCLUSTER (15) NODETECTION STROKE
(16) SWEEP
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5-18 Pinsetter Cycles

Second Ball - Double Detect

This cycle is used when the GS-Series Pinsetter must provide pinfall activity
for scoring on Brunswick BowlerVision, Frameworx, AS-90 and AS-K Auto-
matic Scoring systems. A detection portion of the cycle is used both on first
ball and second ball.

1.

2.

10.

11.

12.

The ball detect occurs.

The sweep is lowered into the guard position and the ball door is locked
for three seconds.

The table motor runs counterclockwise to allow the table to lower. The
cam on the table shaft will leave switch “A.”

The table rack will lower and close the “OOR” switch denoting a full
detection stroke.

The table will make a short stroke as it stops on the stroke limiter plate.

As the cam passes the “B” switch, the Pinsetter CPU will read all ten pin
holder switches. At this point, the Pinsetter CPU sends the pinfall
activity to the scoring system.

The table motor raises the table and the sweep until switch “A” is made
once again.

As the cam passes the “D” switch, all ten pin holder solenoids will open
the grippers.

The table will then return to its raised position. The table motor switch
will turn off when the “A” switch is closed. As the open grippers push

up on the pin release levers, the pins will drop into the pin holders. Once
the pin holder’s switch has been closed, the solenoid is deenergized and
the grippers close.

The sweep motor is turned on and pulls the sweep back and forward to
clear the deadwood. When the sweep wagon is fully forward once
again, the “SM” switch is closed and the sweep motor is turned off.

The table motor runs clockwise and the cam leaves the “A” switch and
travels to switch “D.”

As the table starts lowering, the stroke limiter solenoid is energized and
pulls the stroke limiter plate back. This allows the table to go down for a
long stroke to the new pin setting height and releases the swing shafts on
the table. This allows them to go into the vertical pinsetting position.



13. The cam passes switch “D” and at switch “C” the grippers are opened
and the pins are left on the lane surface. At“B” the grippers are closed.

14. Asthe table continues to rise, the 7 and 10 pin holder grippers will open
to load the 7 and 10 pin if the pins are in the pin station. The pinsetter is
ready for a new first ball cycle.

(2) 3) ) (7)
CCwW LOAD PINS Cw READY
(1) IN TABLE FOR
TABLE K=~~~ — T T T T T T T T T g e e e T s FIRST
HOME/UP BALL
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SOLENOID ®)
LOAD
(19) 7 AND 10 PIN
DETECTION (20) IF AVAILABLE
(18) STRIKE
_d_oor Mo SWEEP | _ ___\ ___q@op___[____| | _
SWITCH
PINSETTING
STROKE
( (9)
OPEN 7 AND 10
GRIPPER
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Figure 5-10. Second Ball Double Detect Cycle.
(1) TABLEHOME/UP (2) COUNTERCLOCKWISE (3) LOADPINSINTABLE
(4) CLOCKWISE (5) STROKELIMITERSOLENOIDENERGIZED (6) RAISESWEEP
(7) READYFORFIRSTBALL (8) LOAD7AND 10 PIN IF AVAILABLE (9) OPEN7AND10GRIPPER
(GS-96 AND LATER)
(10) NEWPINSETTING STROKE (11) CLOSEGRIPPERS (12) OPENGRIPPERSSETNEW
PINS
(13) OPENGRIPPERS (14) READPINHOLDERSFORSCORES (15) SWEEPFORWARD
ONLY
(16) SWEEPDOWN (17) SWITCHCLUSTER (18) OUT-OF-RANGE SWITCH
(19) DETECTIONSTRIKE (20) SWEEP
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5-20 Pinsetter Cycles

Second Ball - Out-of-Range

A second ball out-of-range occurs only when the Pinsetter CPU is set up for
double detection. The table will come down on top of an off spot pin as happens
in first ball out-of-range. This causes the pinsetter to stop and requires the
mechanic to restart the pinsetter.

1.

2.

10.

11.

The ball detect occurs.

The sweep is lowered into the guard position and the ball door is locked
for three seconds.

The table motor runs counterclockwise to allow the table to lower. The
cam on the table shaft leaves switch “A” and goes toward switch “B”.

The table racks will lower the table on top of the off spot pin (15"/
381 mm) and be unable to close the “OOR” switch.

As the cam passes the “B” switch the Pinsetter CPU will ignore the pin
holder switches, which are in a higher than normal detection position,
because the “OOR” switch was not closed before “B.”

The table motor will run the cam past the “C” and “D” switches and raise
the table until the “A” switch is closed.

At this point, the Pinsetter CPU will shut off the pinsetter with the sweep
still down in the guarding position. It will also turn on the trouble light and
display the error code “PO.”

If the pinsetters have Universal Electronics, the mechanic must then turn
off the HV on/off power switch on either the High Voltage box or the
mechanic’s rear control box. If the pinsetters have Consolidated Electron-
ics, the mechanic must turn the stop/run switch on the Low Voltage box
to stop or turn off the mechanic’s rear control switch. The deadwood
can then be cleared from the rear by lifting the pin curtain and using a pin
fork to pull the pins back onto the transport band.

The mechanic must then turn the pinsetter back on to allow the pinsetter
to resume operation. (If BowlerVision or Frameworx scoring is involved,

a score correction must be made at the scorer console before the pinsetter
can restart.)

The sweep motor will not run. The sweep will stay forward at this time.

The table motor will then run the cam clockwise past switches “D” to
“C” to “B” and back to “A” to raise the sweep.



12.

13.

14.

15.

16.

17.

18.

19.

The Pinsetter CPU will immediately energize the sweep release
solenoid to drop the sweep wagon into the guarding position again.

The table will go through another detection stroke to open the grippers
when switch “D” is closed.

The sweep motor is turned on and pulls the sweep back and forward to
clear the deadwood. When the sweep wagon is fully forward once
again, the “SM” switch is closed and the sweep motor is turned off.

When all ten pin holders are full, the table motor runs clockwise and the
cam leaves the “A” switch and travels toward switch “D.”

As the table starts lowering, the stroke limiter solenoid is energized and
pulls the stroke limiter plate back. This allows the table to go down for a
long stroke to the new pin setting height and releases the swing shafts on
the table. This allows them to go into the vertical pinsetting position.

The cam passes switch “D” and at switch “C” the grippers are opened
and the pins are left on the lane surface. At switch “B,” the grippers are
closed.

As the table continues to rise, the 7 and 10 pin holder grippers will open
to load the 7 and 10 pin if the pins are in the pin station.

The table motor raises the table and the sweep until switch “A” is made
once again. The pinsetter is ready for a new first ball cycle.

Pinsetter Cycles 5-21



()
&
(4)

()
C
Q)

(6)
DROP L,?,A%E'L’\,‘ES STROKE LIMITER (14)
" SWEEP SOLENOID READY
_________ — — _|-ENERGIZED _ _ FOR
TABLE UP (1) FIRST
HOME ®) BALL
SHORTENED \
DETECTION (12) (15)
STROKE ISWEEP LOAD 7
() AND 10 PIN
OOR ~—_ IF AVAILABLE
SWITCH |- — = — — ——
(16)
OPEN 7 AND
10 PIN
GRIPPERS
(26) _
CLUSTER
SWITCHES A- -B--C--D- -A——A- -D--C--B- —/l\ /|\— -B--C--D- -A——A- -D-—-C--B- —,lA
(25)
SWEEP DOWN G GG G
(24) | | | | |
SWEEP SM SM  SM SM
FORWARD \
PA Yy 2,
(© % 3 P Q 9, C
o, ’f\p/%f’ %, %, RS ‘%\%\ ‘o
B SO ol 1 - SN AP
D R 252 6
o FerE Y Gy S %
%0 N L N < RN
O(% O«\G%//\(//\o @’%ﬁ, ~% % B %
K 409/»&\ >
Figure 5-11. Second Ball Out-Of-Range Cycle.
(1) TABLE UPHOME (20 COUNTERCLOCKWISE (3) CLOCKWISE
(4 DROP SWEEP (5) LOADPINSIN TABLE (6) STROKELIMITERSOLENOID
ENERGIZED
(7) OUT-OF-RANGE SWITCH (8) SHORTENEDDETECTION STROKE (9 NO SWEEP
(10) SHORTSTROKE (11) RAISE SWEEP (12) SWEEP
(13) NEWPINSETTING STROKE (14) READY FORFIRSTBALL (15) LOAD7AND 10PINIF
AVAILABLE
(16) OPEN 7 AND 10 PIN GRIPPERS (17) CLOSEGRIPPERS (18) OPEN GRIPPERS SET NEW PINS
(19) OPENGRIPPERS (20) IMMEDIATE DROP OF SWEEP (21) PINSETTERRESTART
(22) PINSETTERSHUT OFF TROUBLE (23) SENSEOUT-OF-RANGE IGNORE (24) SWEEP FORWARD
LIGHT ONERROR CODE “PO” PINHOLDERS
(25) SWEEP DOWN (26) CLUSTERSWITCHES

5-22 Pinsetter Cycles
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Adjustments

Safety Guidelines for GS-Series Pinsetters

As with all machinery, there is an element of risk in working on the GS-Series Pinsetter if
the rules of safety are disregarded. Common sense, a knowledge of the pinsetter, and a
knowledge of basic safety procedures will prevent injury to personnel working on the
machines.

1.
2.

10.

11.

12.

ONLY properly trained people should work on the pinsetter.

Always use the correct tools for the job at hand. Remove all tools from the machine
before turning it on.

Wear the proper clothing when working on the pinsetter. Do not wear neckties or
loose clothing that may be caught by the machine. Wear shoes with safety nonslip
soles.

Avoid using cleaners which may be toxic or poisonous.

Fire extinguishers must be on hand and maintained properly. Store oily rags in a fire
proof container.

Care should be taken while near the front of the machine. If it is turned on, you may
accidentally trigger the photocell with your foot or hand which will cycle the pinset-
ter.

When working on one GS-Series Pinsetter, turn off either the High Voltage box
toggle switch or the rear mechanic's switch mounted on the pin elevator. If consoli-
dated electronics are used, toggle the stop/run switch on the Low Voltage box to the
stop position. If more than one person is working on the machines, turn off both
switches to prevent one person from turning on the pinsetter before the other person
is clear of the pinsetter.

When working on both machines of a lane pair (for example - an electronic control
box or the ball accelerator) power must be turned off at the Common box and the
input power cable must be removed from the Common box. If Consolidated Elec-
tronics are used, turn off power at the Consolidated High Voltage box and remove
the input power cable from the High Voltage box.

The sweep board should always be lowered when working on the pinsetter or the
ball accelerator.

When service work is to be performed by entering underneath the setting table, set a
jack stand or suitable support under the center of the table.

Reinstall all the machine guards and the ladder after any troubleshooting or mainte-
nance work has been done on the pinsetter(s) or ball accelerator.

If more than one person is working on a machiaesure the other person is
CLEAR before restarting the machine.

Adjustments6-1



1. Ball Detect Adjustment

(1) BALLDETECT
(2) RETROREFLECTOR
(3) LANE

(1) VERTICALADJUSTING SCREW
(2) RECENER

(3) HORIZONTALADJUSTING SCREW
(4) TRANSMITTER

(5) REDLED

6-2 Adjustments

CAUTION: Before adjusting the ball detect on pinsetters with
Consolidated Electronics, turn the stop/run switches on the top of the
Consolidated Low Voltage box to the stop position. On Universal
Electronics, you must turn off the High Voltage box switches on both the
left and right lane High Voltage boxes. Failure to do this may result in
personal injury caused by a cycling pinsetter when the ball detect's beam
is interrupted or the pinsetter is turned on at the Control Desk.

The ball detect assembly is mounted inside a housing with three adjustable
spring-loaded screws that are used to adjust the infrared transmitter and
receiver so the transmitter’s beam can be reflected back from the retroreflec-
tor on the opposite side of the lane to the receiver. Refégtoe 6-1

(1)
BALL DETECT

2)
RETROREFLECTOR \

Figure 6-1. Ball Detect and Retroreflector.

The red LED (Light Emitting Diode) mounted on the ball detect is “on” when
the beam is not being reflected back to the receiver indicating a ball or some
object is in the beam’s path or there is an alignment problem. Refer to
Figure 6-2

()

VERTICAL
5) ADJUSTING SCREW
RED LED
(2)
) ) RECEIVER
TRANSMITTER @o o
@) | 2])
HORIZONTAL

ADJUSTING SCREW

Figure 6-2. Ball Detect Adjusting.



Check the face of the ball detect and make sure it is parallel with the
face of the ball detect’s housing. Check the retroreflector to see if it is
mounted securely and parallel to the ball detect. Clean the transmitter,
receiver and retroreflector before and after adjusting.

Cover the retroreflector with a dark nonreflective object. The red LED
should be lit indicating the beam is not reflecting.

Hold an unmounted retroreflector in your hand and move it above,
below and around the mounted retroreflector until the red LED goes
“off.” This will indicate the position of the beam and guide you in your
adjustment to get the beam centered on the retroreflector.

Using the vertical and horizontal adjusting screws (reféigore 6-2
move the beam until it is aimed exactly on the center of the mounted
retroreflector.

To verify that the beam is centered, cover one half of the retroreflector
with a card. The red LED should not light until more than one half of
the retroreflector is covered. Repeat this procedure by covering the top
half, the bottom half, the left half and the right half. The beam is
centered only when the red LED stays off while covering all four
positions.
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2. Transport Band Tension Adjustment

(1) INSIDEJAMNUT

6-4 Adjustments

There are two areas to concentrate on to make sure the transport band rolls
properly. First, it must be set to the proper tension and second, it must roll in
the center of the front and rear rollers.

The dimension given below is a starting point that will change slightly when
adjusting the transport band to track and center properly.

NOTE: Before making the tension adjustment, verify that the hardware
mounting the transport support frames to the kickback and ball accelera-
tor are tight. Loose hardware will create tracking problems.

a. A compression spring and two flat washers and two jam nuts are
needed. Tighten the inside jam nut until the spread of the compression
spring is 20 to 21 mm. Refer Eigure 6-3

()]
INSIDE JAM NUT

Figure 6-3. Transport Band Tension Using Compression Springs.

Centering the transport band on the front and rear rollers is performed by
tightening and/or loosening the same inside jam nuts set in step “a” of this
adjustment. Use the following procedure for centering.

b. Cycle the pinsetter and observe any side movement of the band on the
rear roller. (Using Diagnostics will allow the band to run continuously
which will load the band with ten pins to help in determining if the
tension is proper.)

c. Ifthe band is moving to the left, tighten the inside jam nut on the left
side a half-turn and loosen the inside jam nut on the right side a half-
turn. Refer tarigure 6-4



(1) THREADEDBOLTFORTENSIONING

(1
THREADED BOLT
FOR TENSIONING

Figure 6-4. Jam Nut for Tensioning the Transport Band.

d.

If the band is moving to the right, tighten the inside jam nut on the right
a half-turn and loosen the inside jam nut on the left a half-turn.

After each adjustment, allow the pinsetter to cycle 3 to 4 minutes as the
transport band moves sideways very slowly and needs time to react to
the change in tension. Repeat step “c” or “d” as required until the band
is centered and has stopped its sideways movement.

Lock the outer jam nut against the inside jam nut to keep the transport
band tracking properly on the rollers.
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3. Transport Band Drive Belt Tension Adjustment

(1) TRANSPORTBANDDRIVE
ASSEMBLY

(2) V-BELT

(3) TENSIONADJUSTING SCREW

(4) ROUNDBELT

(5) SETSCREW

6-6 Adjustments

a.

Check the length of the green belt between the rear distributor shaft
and the transport band drive assembly. The length should be 1.54 m for
12 mm belts or 1.6 m for 15 mm belts. Shorten the belt by cutting and
rewelding per the belt welding instructions found in the “Service”

section in this manual.

Completely loosen the tension adjusting screw. RefEigiare 6-5

(5) (1)
TRANSPORT BAND
SET SCREW DRIVE ASSEMBLY

3)
TENSION
ADJUSTING SCREW

Figure 6-5. Tension Adjustment.

C.

Check the green belt and “V” belt to make sure they are seated
properly in their pulleys.

Hand tighten the tension adjusting screw as tight as possible.

With a 17 mm wrench, tighten the adjusting screw in full turn incre-
ments until the belt drives the transport band without slipping.

CAUTION: Do not overtighten the screw as the transport roller may be
lifted from the support frame and cause pins to be pushed toward the ball

door.

f.

Tighten the locknut.

NOTE: On the left pinsetter, check and tighten the set screws on the
shaft bearings. To prevent the set screws from vibrating loose, apply a
medium strength threadlocker such as Loctite #242 to the threads.



4. Ball Cushion Adjustment

(1) RUBBERBUMPER
(2) BEARINGBLOCK
(3) ADJUSTINGBOLT

(1) BALLDOORPROTECTORRING
(2) BALLDOOR
(3) BALLCUSHION

The ball cushion’s purpose is to absorb the ball impact and to guide the ball to
the ball door for return to the bowler.

a. Using the adjusting bolt shownkigure 6-6 adjust the ball cushion so
the bottom edge is 10-15 mm in front of the ball protector ring. This will
position the ball so it will enter through the ball door without touching the
protector ring. Refer t&igure 6-7

(1)
RUBBER BUMPER

(3)
ADJUSTING BOLT

(2)
BEARING BLOCK

Figure 6-6. Ball Cushion Adjusting Bolt.

™
3 BALL DOOR
BALL CUSHION PROTECTOR
\ RING

)
/ BALL DOOR

10-15 mm

Figure 6-7. Ball Cushion Positioning.
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b.  Adjust the cushion frame sideways for a proper clearance of 5 mm
between the cushion board and the ball protector ring. To adjust,
loosen the set screws on the stop collars, reposition the cushion frame,
and retighten the set screws. RefeFigures 6-8and 6-9.

()

(1) SETSCREW @) SET SCREW
(2) BALLCUSHIONFRAME STOP COLLAR B%ZL
(3) BEARINGBLOCK CUSHION

(4) STOPCOLLAR FRAME

(3)
BEARING BLOCK

Figure 6-8. Adjust Cushion Frame Sideways.

(1) CLEARANCEOF5mmBETWEEN
CUSHIONBOARD AND BALL
PROTECTORRING

(1)
CLEARANCE OF 5 mm

BETWEEN CUSHION BOARD
AND BALL PROTECTOR
RING

Figure 6-9. 5 mm Clearance Between Cushion Board and Ball Protector Ring.
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5. Ball Cushion Shock Absorber Adjustment

(1) CUSHIONBOARD
(2) BALLCUSHION STOP BRACKET

a.

The shock absorber must be adjusted properly to help the ball cushion stop the
ball and to prevent damage to the shock absorber.

The ball cushion stop is mounted onto the ball accelerator housing.
Move the stop as far forward (toward the foul line) in its slots as
possible. Pull the cushion back and position the stop flush against the
board. Firmly retighten the two bolts and locknuts. Refer to

Figure 6-10

@
BALL CUSHION
STOP BRACKET

W
CUSHION BOARD

Figure 6-10. Ball Cushion Stop Bracket.

b.

d.

Verify that lower locknut and special round nut on shock absorber
bracket Figure 6-1) are installed properly. (No threads must be
visible below bottom locknut.)

With the cushion held against the ball cushion stop, adjust the two upper

jam nuts until a gap of 1 mm is obtained between the flat washer and
the top of the shock absorber bracket. Refdtigore 6-11

Two check points:

1. With the ball cushion being held against the ball cushion stop, the
shaft must not be bottomed in the shock absorber.

2. Theminimum dimension between the top of the shaft and the

center of the lower mounting bolt is 223.5 mm. Refer to
Figure 6-11
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BRAgKET
(1) BRACKET
(2) 1mmGAP
(3) SPECIALROUNDNUT
(4) LOCKNUT

(3)
SPECIAL
ROUND NUT

@
LOCKNUT

Figure 6-11. Adjust Jam Nuts on Shock Absorber Bracket.
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6. Ball Door Adjustment

The ball door must be centered in the ball door protector ring to eliminate any
binds. This will allow for complete closing of the ball door and allow light
weight balls to exit with minimum interference. Three collars on the ball door
shaft are used to provide equal spacing at the top and bottom of the ball door.
Refer toFigure 6-12 Adjust in the sequence listed below.

Lower Collar: Adjust to provide a 1 mm gap between the shaft's upper
retaining pin or hitch pin and the ball accelerator frame.

Middle Collar: This collar centers the ball door in the protector ring. Adjust
the collar by loosening the set screw and retightening when the door is cen-
tered properly between both “A” points and both “B” points.

Upper Collar: Adjust for a 1 mm gap between the door and the collar. This
clearance keeps the door in position without any binding.

(1)
BALL DOOR
PROTECTOR RING

(10)
EQUAL
SPACING __

-ﬁm\m@

)
LN RN ®)
LN / “0) |~ MIDDLE COLLAR
| N EQUAL Zi g
. L ./ SPACING
< T - X Lo |
B LOWER COLLAR
Tl -7 (2)
R BALL [’%/

ACCELERATOR -

(3)
B ALL SHAFT
ACCELERATOR (4)
RETAINING
PIN

(5)
1 mm GAP

+f

[,

(©)
|~ UPPER COLLAR

N\, ©)
1mm GAP

|

Wﬁﬂ
]
/

\
1
1
' |
I
|

]
BALL DOOR
LEVER

FRAME —

Figure 6-12. Ball Door Centering Adjustment.

(1) BALLDOORPROTECTORRING
(4) RETAININGPIN

(7) BALLDOORLEVER

(10) EQUALSPACING

(2) BALLACCELERATORFRAME (3) SHAFT
(5) 1mmGAP (6) UPPERCOLLAR
(8) MIDDLECOLLAR (9) LOWERCOLLAR

After adjusting or reinstalling a door, check to see if it is level with the other
lane’s ball door and that both doors can open and close without any binds.
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1. Ball Door Locking Adjustment

The ball door is designed to be opened only by a ball when the ball door locking
solenoid isotenergized.

a. When a ball presses the ball door key, the key lever should lower and
clear the locking bolt by 3-5 mm. ReferRmure 6-13 Adjust by
loosening the two hex head screws that mount the locking bolt/solenoid
assembly onto the ball accelerator frame. Raise or lower to get to the
3-5 mm clearance and retighten the hex head screws. Réfigure

6-14.
(1)

LOCKING BOLT
(1) LOCKINGBOLT
(2) 3-5mmCLEARANCE 2
(3) KEYLEVER B

CLEARANCE
(3)
KEY LEVER

Figure 6-13. Adjusting Locking Bolt.

b. Upon ball detect, the ball door solenoid energizes for three seconds.
This causes the locking bolt to lower and prevent the ball door from
opening during thistime.

To check: Manually push up on the plunger to lower the locking bolt.
Also, push in the ball door key to lower the key lever. At this point the
locking bolt should prevent the door from opening.

To adjust: Loosen the mounting screws for the solenoid. Raise or
lower the solenoid to get the locking bolt to block the key lever when
the solenoid is energized and the key lever to clear the locking bolt
when the solenoid is de-energized. Refdfiture 6-14

6-12 Adjustments



(1) HEXHEADSCREWS
(2) BALLDOOR SOLENOID
(3) LOCKINGBOLT

(2)
BALL DOOR
" SOLENOID
HEX HEAD
SCREWS \
N
\ -

N

M
HEX HEAD
SCREWS

©)
LOCKING
BOLT

o e o ]

Figure 6-14. Ball Door Solenoid.

8. Ball Accelerator Flat Belt Guard Adjustment

This guard prevents a bowling ball from coming into contact with the

accelerator’s flat belt when a pin has entered the ball accelerator and has
stopped in the path of the ball.

a. Adjust the guard vertically for a distance of 10 mm between the bottom

of the guard and a ball riding on the ball track. Refdfigoire 6-15
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W)
ACCELERATOR N_

FRAME \\\\\\

}f () (3
FLAT BELT BALL

(6)
FLAT BELT
DRUM

TRACK
Figure 6-15. Ball Accelerator Flat Belt Guard Adjustment.
(1) ACCELERATORFRAME (2) FLATBELTGUARD (3) BALLDOOR
(4) BALL TRACK (5) BOWLINGBALL (6) FLATBELTDRUM

9. Ball Accelerator Flat Belt Tension and Alignment Adjustment

Flat Belt Tension

A large tension spring at the front of the accelerator provides the tension for

the flat belt. When the belt is under proper tension, this spring will be 194 mm
from center to center. Refer Fogure 6-16 Adjust by tightening or loosen-

ing the two tensioning nuts that secure the long tension bar to the rear of the
accelerator frame.

NOTE: As access to the spring is impossible when installed between the
pinsetters, a reference measurement should be taken at the tensioning
nuts for resetting the tension after reinstalling the ball accelerator.

6-14 Adjustments



(1)
TENSIONING
NUTS

P \ @
¥ ) (o
AL E) =

)
ACCELERATOR
BELT

Figure 6-16. Ball Accelerator Flat Belt Tension Adjustment.

(1) TENSIONINGNUTS (2) ACCELERATORBELT

Belt Alignment

NOTE: It is recommended that two people perform the following proce-
dure; one to control power to the accelerator, and one to perform belt
tracking adjustment as needed.

WARNING: The following procedure involves making adjustments to the
accelerator with power on and requires close proximity to moving
machine parts. Use extreme caution around moving belt to prevent injury
to personnel! DO NOT wear loose fitting clothes which may be caught in
moving belt!

1. Plug in accelerator power cord and observe belt tracking on front pulley
drum.

2. If beltis not centered on the front pulley drum:
a. Using a 17 mm socket, ratchet and wrench, loosen the two
screws and nuts securing the pivot levers. ONLY loosen screws

enough to allow slight adjustment of pivot levers. Reféigire
6-17.
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(1) PIVOTLEVERS
(2) TAP

(3) LOOSENSCREWS
(4) AXIS

(1) LOOSENJAMNUTS
(2) REMOVETENSIONSPRING
(3) V-BELT

(4) TOPVIEW

6-16 Adjustments

Figure 6-17. Loosen Hardware Securing Pivot Levers

WARNING: When making adjustments, use care to prevent belt from
slipping off pulley drum surface. Belt could damage pivot levers and
possibly injure personnel!

b. Observe belt tracking and use light, short taps from a soft rubber
mallet to reposition left and right pivot levers until belt is tracking
on the center of pulley drum. ReferRagure 6-17

c. Tighten two screws and nuts securing the pivot levers.

3. If beltis still not centered on drum surface:

a. Unplug power to accelerator and loosen two jam nuts on the
tension bar threads. ReferRigure 6-18for location.

- (2)

Figure 6-18. Loosen Jam Nuts



b.  Using pliers, remove tension spring on V-belt motor pivot point.

c. Lift V-belt out of V-belt pulley and move out of way of pulley
drum.

d. Slide the pulley toward accelerator rear and remove shaft ends
from shaft holders. Refer téigure 6-19.

(1)

Figure 6-19. Remove Shaft Ends.

(1) SHAFTENDS
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10. Pin Feed Deflector Adjustment

The pin feed deflectors have three adjustment points to be concerned with.
The end result of these adjustments is that there should be a clearance of
6 mm+ 1.5 mm between the transport band and the deflectors.

a. Theright hand pin feed deflector has an additional mounting hole for
positioning the deflector properly on the odd or even lane. The top hole
“B” is used when the deflector is installed on the odd lane pinsetter.
The bottom hole “C” is used when the deflector is installed on an even
lane pinsetter. Refer teigure 6-20

(1) RIGHTHANDDEFLECTOR

)
RIGHT HAND
DEFLECTOR

Figure 6-20. Right Hand Deflector Mounting Holes.

b. The remaining holes are used to attach the deflector to the pin deflector
mounting plate. The mounting plate has two sets of slotted holes that
allow for vertical and horizontal movement of the deflectors. The
deflectors should be positioned to firmly touch the kickback or ball
accelerator with proper clearance of the transport band as stated
above. Refer téigure 6-21
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)
(2
(3

4

PINDEFLECTORMOUNTINGPLATE
MOUNTING HARDWARE
ADJUSTFOR 6 mm GAP BETWEEN
TRANSPORTBAND ANDBOTTOM OF
DEFLECTOR

PINDEFLECTOR

\
)
PIN DEFLECTOR
MOUNTING PLATE

2)
MOUNTING

)
PIN DEFLECTOR HARDWARE

®)
ADJUST FOR 6 mm GAP
BETWEEN TRANSPORT BAND
AND BOTTOM OF DEFLECTOR

@)
MOUNTING
HARDWARE

Figure 6-21. Deflector Positioning for Proper Clearance

11. Elevator Shovel Cam Adjustment

NOTE: Prior to making this adjustment, make sure the shark assembly is
level and positioned 135 mm from the back plate of the elevator.

a. Rotate the elevator’s pin shovels so the lower surface of the pin shovel
is 22 mm+ 2 mm above the top surface of the pin turn wedges. Refer

1)
(2)

ATTACHING HARDWARE
CENTERLINEON SHOVEL CAM

to Figure 6-22

)
SHOVEL CAM 1)
ATTACHING
HARDWARE

(3) LOWERSHOVELEND (6)

(4) PINTURNWEDGE PIN SHOVEL GUIDE )

(5) WOODTEMPLATE _ o CENTEI)? LINE
(6) PINSHOVELGUIDEROLLER ON SHOVEL CAM
(7) SHOVELCAM

©)
LOWER SHOVEL
END

TEMPLATE

@
PIN TURN
WEDGE

Figure 6-22. Elevator Pin Shovel Cam Adjustment.

b. Loosen the attaching hardware and position the centerline of the shovel
cam on the center of the pin shovel’s guide roller.
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12. Elevator Drive Belt Tension Adjustment

a. Check the length of the green belt between the rear distributor shaft
and the elevator drive assembly. This length should be 975 mm.
Shorten the belt by cutting and rewelding per the belt welding instruc-
tions found in the Service section in this manual.

b. Completely loosen the tension adjusting screw. Refeiguare 6-23

()
ELEVATOR
DRIVE PULLEY

(1) ELEVATORDRIVEPULLEY
(2) TENSIONADJUSTING SCREW
(3) GREENBELT

(4) V-BELT

(4) (2)
_ TENSION ADJUSTING
V-BELT SCREW

(3)
GREEN-BELT

Figure 6-23. Tension Adjustment.

c. Check the green belt and “V” belt to make sure they are seated
properly in their pulleys.

d. Hand tightenthe tension adjusting screw and nut as tight as possible.

e. With a 17 mm wrench, tighten the adjusting screw in full turn incre-
ments until the belt drives the transport band without slipping.

f.  Tighten the jam nut against the rear distributor frame.
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13. Pin Count Switch Adjustment (GS-96 & Later)

The pin count switch must be adjusted to make sure that all pins leaving the
elevator are counted to insure that the distributor is loaded as efficiently as
possible.

NOTE: Prior to making this adjustment, make sure the shark assembly is
level and positioned 135 mm from the back plate of the elevator.

To set (original) switch assembly, a line must be set 35 mm back from the edge
of the deflector wings on the pin guide assembly. The bottom of the switch
actuator must be 80 mm +/- 2 mm above the center point between the two pin
guides. Refer tdigure 6-24
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(1)

PIN COUNT SWITCH
(ORIGINAL SWITCH)

@

(1)
PIN COUNT SWITCH
(ORIGINAL SWITCH)

(4) NOTE: CENTER PIN COUNT SWITCH BETWEEN THE GUIDES

(2)
SWITCH ACTUATOR
35 mm £ 2 mm

80 mm £ 2 mm

.

(@ ©

Figure 6-24. Original Style Pin Count Switch

(1) PINCOUNTSWITCH (ORIGINALSWITCH)
(4) NOTE:CENTERPINCOUNTSWITCH
BETWEENTHEGUIDES
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With the updated switch assembly, there is no adjustment necessary to the
switch and bracket. With the shark positioned 135 mm from the back plate of
the elevator, the switch actuator should be 20 mm from the edge of the deflec-
tor wings on the pin guide assembly. The bottom of the switch actuator must
be 75-80 mm above the center point between the two pin guides. To adjust,
loosen the actuator clamps and position the switch actuator to the proper
dimensions. Retighten the clamp. RefeFigure 6-25

(1)
PIN COUNT SWITCH
(UPDATED)

@)
SWITCH ACTUATOR

3)
SWITCH
ACTUATOR

75-80 mm 20 mm

@ E

PIN WEDGE GUIDE i

o o =
(1) | E

(@ G,

PIN COUNT SWITCH -
(UPDATED)

Figure 6-25. Updated Pin Count Switch

(1) PINCOUNTSWITCH(UPDATED) (2) SWITCHACTUATORCLAMP (3) SWITCHACTUATOR
(4) PINWEDGEGUIDE (5) NOTE:CENTERPINCOUNTSWITCH
BETWEENTHEGUIDES
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14. Shark Assembly Drive Gear and Spur Gear Meshing Adjustment

)
(2
(3
4
(5)
(6)

REARDISTRIBUTOR SHAFT
1-3mm TOOTH GAP

SHARK SWITCHDRIVE GEAR
SHARKSWITCHMOUNTING PLATE
GREENPINHANDLINGBELT
MOUNTING HARDWARE
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The spur gear on the rear distributor drive shaft drives the shark assembly

drive g

ear to carry the pins from the elevator to the distributor. These two

gears must be meshed properly for correct drive and to reduce wear and
damage to the gears.

a.

The tooth gap clearance between the two gears must be 1-3 mm.
Refer toFigure 6-26

()

REAR
DISTRIBUTOR
SHAFT \

1-3 mm

)

®3) \
TOOTH GAP SHARK SWITCH GREEN

®)
MOUNTING HARDWARE

(5)

DRIVE GEAR (4) PIN HANDLING
SHARK SWITCH BELT
MOUNTING PLATE

Figure 6-26. Clearance Between Drive Gear and Spur Gear

b.

To check for proper gap, pull one of the shark assembly’s green pin
handling belts rearward and forward. If the shark switch gear will not
rotate independently of the distributor’s spur gear 1-3 mm, loosen the
mounting hardware for the shark switch mounting plate and position the
gear to get the proper tooth gap. Retighten the mounting hardware.



15. Shark Switch Adjustment

The upper rear corner of each pin turn wedge must be 135 mm
+ 3 mm from the rear plate of the elevator. This will allow for the proper
placement of the pins into the shark switch assembly.

a. Loosen the pin turn wedge mounting hardware and position the wedge to
135 mm. Retighten the hardware. Refer to Figure 6-27.
(2)
UPPER REAR
CORNER
3)
(1) PIN TURN
REAR PLATE WEDGE
OF ELEVATOR J _ )
\‘ SHARK SWITCH
n _ ) ASSEMBLY
135 mm ©
1

- 3mm

: 2 (4
©\ I(fs) l \\/

ADJUSTMENT POINT (5)
FOR LEVELNESS MOUNTING HARDWARE
Figure 6-27. Pin Turn Wedge Positioning.
(1) REARPLATEOFELEVATOR (2) UPPERREARCORNER (3) PINTURNWEDGE
(4) SHARKSWITCHASSEMBLY (5) MOUNTING HARDWARE (6) ADJUSTMENTPOINTFORLEVELNESS
b.

The shark switch assembly and pin turn wedges must be level from side
to side and front to back. ReferRaure 6-28andFigure 6-29to
properly position the level arfeigure 6-27for the adjustment location.
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(1) PINGUIDEWEDGES
(2) LEVEL

(3) PINGUIDE

(4) ROUNDBELTS

(1) PINGUIDEWEDGES
(2) LEVEL

(3) PINGUIDE

(4) ROUNDBELTS
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(1)
PIN GUIDE

§ WEDGES

()
PIN GUIDE
WEDGES

Figure 6-29. Shark Switch Leveling Adjustment - Front to Back.




16. Pin Station Position in the Distributor

Each pin station has four mounting slots that are used to bolt the pin station
onto the distributor frame. After repairing or replacing a pin station, position it
so the station can easily accommodate the pin and the pin release lever is
properly positioned over the pin holder’s gripper. Retighten the four mounting
bolts. Refer tdrigures 6-30and6-40.

NOTE: While making this adjustment on Pinsetters with Universal Pin
Stations, recheck Adjustment #21 for proper pin release lever clearance.

NOTE: You must remove the pin release lever as a complete assembly
before you can remove the pin station.

(1) SLOTS =B

Figure 6-30. Position of Pin Station in Distributor.
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17. Pin Overflow Socks

The overflow socks must be clamped and adjusted properly to prevent any
overflow pins from causing distributor or ball door jams and to transfer the pin
quickly to the elevator.

The stitched seam must be positioned away from the pin head contact area.
Failure to do this will cause the pins to continuously land against this seam
resulting in pin jams as pins are caught in the open seams.

A minimum of 25 mm (1") of the sock must be above the clamp to insure
sufficient clamping strength when mounting the sock onto the overflow chute.

The overflow socks must face each other so the pin lands on the transport
bandbetweenthe rear transport band roller and the rear ball support board.
Refer toFigure 6-31

(1) OVERFLOWSOCKS
(2) REARBOARD
(3) REARTRANSPORTBANDROLLER
(1)
OVERFLOW
SOCKS

@)
REAR BOARD

(3)
REAR TRANSPORT 1

BAND ROLLER

Figure 6-31. Sock Placement.
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18. Setting Table Levelness Adjustment

The setting table must be level in order for pins to be loaded and set properly.

(1) ALIGNTOSIDE
(2) GUIDEROLLERS
(3) TABLERACK
(4) PINIONGEAR

a.

Check the top and bottom guide rollers for tightness on the table rack.
Align the table rack with these guide rollers so it rides evenly in the
pinion gear. The same amount of tooth gap (1 mm) should be evident
when the table is all the way up and all the way down and the table rack
is level vertically. Refer t&igure 6-32

(2)
) GUIDE
ALIGN TO SIDE ROLLERS

i
PINION

GEAR |

@) /E ‘
TABLE

RACK

Figure 6-32. Table Rack Guide Rollers.

b.

Lower the setting table to the new pinsetting position and shut off the
power when the grippers open.

Manually rotate the table motor “V” belt pulley until the setting table’s
crank arm and the lift chain form a straight line as shown in

Figure 6-38 (Refer to the Service section of this manual for the
proper table lowering procedure.)

Measure the height of the setting table from the pin deck at the three
pin cutouts for the 1, 7 and 10 pin positions. The dimension at these
three points must be within 3 mm of each other.

CAUTION: Do not lean on the table while checking these
measurements.
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e. To adjust, lower or raise the large hex nuts (24 mm socket and drive
required) on the setting table’s studs until the table is level. Refer to
Figure 6-33

NOTE: Do not try to get your 15 mm +/- 5 mm dimension at this point.
Refer to Adjustment 20 for the procedure to achieve the correct height in
the lowest position.

(1)

(1) 16mmHEXNUTAND LOCKWASHER 16 mm HEX NUT
(2) SETTINGTABLESTUDS AND LOCKWASHER
(3) DECKRACK
(3)
DECK RACK
(2) _
SETTING TABLE |
STUDS —

Figure 6-33. Setting Table Studs.

6-30 Adjustments



19. Setting Table Height Adjustment (Angles “A" and “B") - At Home Position on “A” Switch

This adjustment is to assure that the setting table reaches the proper operating
position for the A, B, C and D switches at the correct time. It also allows the
pins to be released into the setting table’s pin holders regardless of the direction
the table motor is operated (clockwise or counterclockwise.) The table must
always stop at the same height when the “A” switch is made.

a. Turn on the pinsetter. Start a setting cycle by pressing the “SET”
switch on the Universal High Voltage box or the Consolidated Low
Voltage box or the “SET” switch on the mechanic’s rear control box.

b. Check at the end of the detection portion of the set cycle to determine
Angle “B.” After the sweeping action, the table will lower to set new
pins. At the end of this cycle, check Angle “A.” These two angles
must be equal to allow the table to always come up to the same height.
The angle is determined by the difference between the center line of
the chain and the centerline of the crank arm. RefEigare 6-34

(1)
ANGLE
(1) ANGLE “A” ol 7@\7\%
upn 2
(2) ANGLE“B r, A“.f,g?,LE

(3) CENTERLINE OF CRANKARM y
(4) CHAIN

(5) CRANKARM

(6) CENTERLINEOFCHAIN

®)
CENTERLINE
(7) FRONTOFMACHINE ENTERLIN ,

Q)
@ CENTERLINE
FRONT OF OF CRANK ARM
MACHINE

(4)
CHAIN

®)
CRANK ARM

Figure 6-34. Crank Arm Angles.

NOTE: The chain may or may not intersect the center line of the crank
arm and the sizes of Angles “A” and “B” may vary from pinsetter to
pinsetter. This is caused by the size of the switch cluster cam’s lobe, the
bend of the “A” switch’s activator and the table motor operating clock-
wise and counterclockwise.
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C.

If Angles “A” and “B” are not equal, use the following guidelines

for adjusting the switch cluster cam.

Angle "A"

Angle "B"

Corrective Action

Too Large

Too Small

Rotate Cam Toward Switch "B"

Too Small

Too Large

Rotate Cam Toward Switch "D"

d. Toadjust:

1.  Turn off power to the pinsetter by using the Consolidated
Low Voltage Stop/Run switch or the Universal High
Voltage On/Off switch.

2. Draw a line across the cam and table shaft as a reference.
Then, using a 3 mm Allen wrench, loosen the cam on the
main table shaft.

3. Rotate the cam in 3 mm [@ss increments in the proper
direction and retighten the cam. RefefFigure 6-35

4.  Recheck using the “SET” cycle to determine if Angles “A”
and “B” are now equal. Repeat steps 1, 2 and 3 until both
angles are even.

)
)
T AR LOOSEN TO ADJUST, LOOSEN

SET SCREW AND ROTATE
CAM AS REQUIRED

SET SCREW AND ROTATE
CAM AS REQUIRED

b
>y ,»”7)?7,’))

(4)
SWITCH "B"

4)
@ . SWITCH "B 2
SWITCH "D ?/ JC o
3) g ADJUST CAM
ADJUST CAM ¢ L TOWARD SWITCH "B"
TOWARD SWITCH "D" \ ) CAM )
\ — SWIT(BC)H A — /o \ (6)
S . =R ) 1— SWITCH "A
B d
55
Figure 6-35. Adjusting Angles "A" and "B."
(1) TOADJUST,LOOSENSETSCREWAND  (2) SWITCH*D" (3) ADJUSTCAMTOWARD SWITCH“D"
ROTATE CAMASREQUIRED
(4) SWITCH*B" (5) CAM (6) SWITCH*A”

(7) ADJUST CAM TOWARD SWITCH"“B”
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20. Tahle Height Adjustment

NOTE: Prior to making any of the following table adjustments, it is
necessary that the setting table is level with the pin deck and that Angle
“A” and Angle “B” on the table shaft's crank arm be equal. Refer to
Adjustments 18 and 19 in this manual.

The table height must be checked in two places to ensure proper operation.
First, the pin holders must raise to the proper height to receive pins from the
distributorand second, the table must lower to the proper new pinsetting
height.

To determine what needs to be done to get the proper setting table heights in
the raised and lowered position, measurements will need to be taken at these
points. An adjustment will then be made to either the lift chain, the crank arm
or both.

Raised Position Measurement

With the setting table in the raised position, measure the distance from second
or third swing shaft support to the bottom of the distributor frame. The dimen-
sion should bd40 mm +/- 2 mm.Figure 6-36.

140 mm
+/- 2 mm

%\ :|

I
=y e

()
DISTRIBUTOR FRAME

)
SWING SHAFT
SUPPORT

Figure 6-36. Raised Position Measurement.

(1) DISTRIBUTORFRAME

(2) SWINGSHAFTSUPPORT (3) SETTINGTABLE
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Lower Position Measurement

To check the lowest position, the table must be down at the new pinsetting
height. The lift chain and the table crank arm must form a straight line with
each other as shown ifigure 6-37.

(1) LIFTCHAIN

(2) TOOTHEDRACK
(3) MAINTABLE SHAFT
(4) CRANKARM N
(5) CRANKARMADJUSTING SCREWS ADJUSTMENT SCREW
(6) CHAINADJUSTMENT SCREW

(5)
CRANK ARM
ADJUSTING SCREWS

y ) !
(4) 5)/ cocooooos
CRANK ARM

(3)
MAIN TABLE
SHAFT

Figure 6-37. Table in Lowest Position (Universal Pin Station).

The proper height for the table in this positiodtsmm +/- 5 mmfrom the

lane surface to the bottom of the table. Refdfiure 6-38 Check this
dimension at the 1, 7, and 10 pin spots to make sure it is level as well as being
at the proper height.

v

P

15 mm ——

Figure 6-38. Checking Table's Lowest Position.
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If adjustment is necessary, the table must be lowered in a detection stroke so
the weight of the table rests fully on the stroke limiter plate. This releases the
tension on the chain and crank arm. To adjust the two positions, the lift chain
and the crank arm must be shortened or lengthened using the following charts.
The chain length is adjusted by loosening the jam nuts holding the adjustment
screw inside the clevis and changing their position on the screw. The two
piece crank arm is held together by two adjusting screws which are loosened to
shorten or lengthen the crank arm. RefeFiure 6-38

Use the following Table Height Adjustment Chart and Table Height Matrix to
adjust the table height to the required position. Notice that when only one
position (highest or lowest) is to be changed, the chain and crank arm must be
adjusted in equal amounts. Example: shortening the chain 6 mm and lengthen-
ing the crank arm 6 mm will raise the table’s highest position only.

Table Height Adjustment Chart

Table Height Change Direction
Needed

Corrective Action

Lower the Table Shorten the Crank and
Adjust Highest Lengthen the Chain equally

T

. Position Only . Shorten the Chain and
' Raise the Table Lengthen the Crank equally

Lengthen the Chain and
H o Adjust Lowest t  Lower the Table Lengthen the Crank equally

~-

Position Only ) Shorten the Chain and
! Raise the Table Shorten the Crank equally

Lengthen the Chain only

Adjust the Highest }  Lower the Table No change to Crank

T

¥ and Lowest
TLL Positions in the : Shorten the Chain only
Same Direction ! Raise the Table No change to the Crank
Move the Highest | 3 ¥ " Lower Highest Shorten the Crank only
TLH and Lowestg 1 . Raise Lowest No change to the Chain
—1—;— v Positionsinthe |t , paice Highest Lengthen the Crank only
Opposite Direction —* Lower Lowest No change to Chain
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The Table Height Matrix chart on the previous page does all the calculating for
you. Simply find the measurements for the Raised Position of the Setting Table
(across the top of the chart) and the Lower Position of the Setting Table (down
the left side of the chart). Where they meet are directions for a proper adjust-
ment. In some instances, there is no adjustment needed (where it indicates
“OK.”)

For example: If the setting table in the raised position is 147 mm and the table
height in the lower position is 21 mm, the directions say “LR7 SH1" which
means the crank is lengthened 7 mm and the chain is shortened 1 mm.

Below are some of the possible problems that can occur if the setting table is
not at the proper heights in the Highest and Lowest positions.

Lowest Position

Setting Table Low 1. Setting table makes contact with lane surface.
2. Pins wobble when set on lane.

Setting Table High 1. Weight of pin will not allow grippers to open to
release pins to the lane.

Highest Position

Setting Table Low 1. Pin grippers may not make enough contact with the
pin release levers to allow pins to enter the pin holder.
2. Pins may not drop into the pin holders properly,
resulting in pin jams.

Setting Table High 1. Number 3 swing shaft may make contact with right-

hand tower support.
2. Setting table may hit distributor.
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21. Pin Release Lever Adjustment

(1) METALBRACKETS

(2) PINRELEASELEVER

(3) PINHOLDER

(4) TOPOFPINGRIPPERMUSTBE
PARALLEL TO CORNER OF
RELEASELEVER

(1) UNIVERSALPINSTATION

(2) UNIVERSALPINRELEASELEVER
(3) PINHOLDER

(4) MOUNTING HARDWARE

(5) GRIPPER
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With the setting table at the highest point (switch “A” actuated), measure the
clearance between the bottom leg of the pin release lever and the “closed”
gripper. A clearance of 7 m#m3 mm should be visible between all ten pin
release levers and the ten grippers. Reféiidare 6-40

Original Pin Release Lever

To adjust, lengthen or shorten the two piece assembly as needed. The center
metal brackets can be bent to raise or lower the lever so it will maintain contact
with an open gripper during a pin loading sequence.

]
2 METAL g
BRACKETS
/

2
(4) PIN

TOP OF PIN GRIPPER —— RELEASE LEVER
MUST BE PARALLEL TO\
CORNER OF RELEASE LEVER

7mm3mm

Figure 6-40. Pin Release Lever.

Universal Pin Release Lever

To adjust a Universal pin station, loosen the mounting hardware and position
the assembly to obtain the 7 nmin3 mm .

(1)
UNIVERSAL

&> PIN STATION oo
C@D [=o=} B
(2)
o / UNIVERSAL PIN
MOUNTING RELEASE LEVER
HARDWARE @

7 mm £ 3 mm

Q)
GRIPPER

(3)
PIN HOLDER

Figure 6-41. Universal Pin Release Lever.

NOTE: After making the adjustments, verify that the release lever is
contacting the gripper correctly. If the release lever gets caught behind
the gripper when opened, reduce the dimension between the release lever
and gripper. Sed-igure 6-41



22. Pin Position Adjustment

This adjustment will be necessary when pins are not being set on spot per ABC
or FIQ requirements.

a. Push the “SET” switch on the Universal High Voltage box or the
Consolidated Low Voltage box. As the table lowers to set hew pins,
shut off the pinsetter when the grippers open to leave the pins on the
lane.

b. Check the position of all ten bowling pins in relation to their pin spots.
Check that the pins are fully seated in the pin holders. Determine
which pins are off spot and adjust as follows.

NOTE: With the pin fully seated in the pin holder, there will 3-6 mm of
pin spot showing under the front of the pin. RefeFigure 6-42

(1) FRONTOFPIN

(2) PINSPOT (1)
(3) PINDECK — FRONT OF

\

(©)
PIN DECK

e 3.6 mm
) (12-25in)

2
PIN SPOT

Figure 6-42. Proper Pin Position.
c. To adjust an entire row of pin holders to the right or left, loosen the stop

collar on each end of the shaft and position the pin holders correctly.
Retighten the set screws and locknuts. Refétigare 6-43
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(1) PINHOLDERSHAFT

(2) STOPCOLLAR )
PIN HOLDER
SHAFT

Figure 6-43. Adjusting an Entire Row of Pin Holders.

d. Toadjustindividual pin holders left or right, loosen one of the top
adjusting screws and the four pin holder fastening screws. Refer to
Figure 6-44 Adjust the pin holder as needed and retighten all five
screws.

NOTE: Check the clearance between the pin detector plates and the pin
holders in front of them after making any side-to-side adjustment.

(1
— TOP ADJUSTING

(1) TOPADJUSTING SCREWS SCREWS
(2) PINHOLDERFASTENING SCREWS @
(3) PINHOLDERSHAFT BACK VIEW
(4) BACKVIEWOF PINHOLDER OF PIN HOLDER
(3) IEH
PIN HOLDER
SHAFT fj ’(j

) Q0
PIN HOLDER =
FASTENING SCREWS

Figure 6-44. Adjusting an Individual Pin Holder.
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(1) TOPADJUSTING SCREWS
(2) PINHOLDERS

To adjust individual pin holders forward or rearward, loosen the top
adjusting screws and tilt the pin holder. It is not recommended to tip the
pin holders too far forward, as the bottom of the pin holder may hit the
belly of the pin as the table raises. RefeFigure 6-45 Retighten

the adjusting screws in the new position.

M
TOP ADJUSTING
SCREWS

(2)
PIN HOLDERS

Figure 6-45. Adjusting an Individual Pin Holder.

f.

To adjust all ten pin holders forward or rearward, loosen the jam nut on
the vertical stop bolt mounted onto the rear right frame of the table.
This bolt stops the vertical rotation of the rear pin holder swing shaft
when it is spring-urged into the vertical position as the table goes all the
way down for a new pinsetting stroke. RefefFtgure 6-46 Short-

ening the bolt will allow all the pins to be moved rearward while length-
ening the bolt will set all the pins forward.
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23. Pin Detector Plate’s Vertical Position Adjustment

With the pin holder in the vertical position, check the clearance between the pin
detector plate and the stop bow. This bow prevents switch bounce when the
pin holder is vertical. A gap of 5-10 mm is needed between the plate and the
bow on all ten pin holders. To adjust, carefully bend the stop bow to get the
proper gap. Refer tBigure 6-46

(1)
REAR SWING
SHAFT

)
PIN HOLDER

(2)
DETECTOR PLATE

®3)
5-10 mm CLEARANCE
BETWEEN STOP BOW AND
DETECTOR PLATE

©)
VERTICAL STOP

)
STOP BOW
(5)
VERTICAL STOP
BOLT
Figure 6-46. Pin Detector Plate's Vertical Adjustment.

(1) PINHOLDER (2) DETECTORPLATE (3) 5-10mmCLEARANCEBETWEEN
STOP BOWAND DETECTOR
PLATE

(4) STOPBOW (5) VERTICALSTOPBOLT (6) VERTICALSTOP

(7) REARSWING SHAFT
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24. Pin Detector Plate’s Horizontal Adjustment (GS-92 and Earlier)

With the table in the raised position and the pin holders horizontal, check the
positioning of all ten pin detector plates.

a. Each plate should be level from left to right. Carefully bend the plate
untilitislevel.

b. From front to back, the plate should have a slight tilt with the front edge
of the plate being®dower than the back edge of the plate. The back
tab on the plate's left support bracket can be bent to increase or de-
crease the forward tilt.

c. The switch should be closed when the plate is approximately horizontal.
Make sure the pin detector plates do not catch on the pin holders in the
preceding row.

25. Setting Tahle Height for Pin Detection Adjustment

This adjustment is to ensure that the setting table is at the correct pin detection
height when switch “B” is actuated. This is determined by the positioning of
the stroke limiter plate assembly.

a. Set 10 pins on spot on the lane surface.
b. Lower the setting table so its weight is fully resting on the stroke limiter

plate and the stroke limiter’s compression spring and hydraulic are fully
compressed.

NOTE: All the pin holders must be empty on GS-92 and earlier pinsetters.
All the pin holders must be full on GS-96 and later pinsetters.

c. Atthis point the pins should be pushing up against the pin detector
plates.

d. With the pin detector plate held up manually to the highest point, check

for a clearance of 10 mm 3 mm between the top of the pin and the
center of the pin detector plate. RefefFigure 6-47
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(1
PIN HOLDER

(1) PINHOLDER
(2) DETECTORPLATE
(2)

W DETECTOR
PLATE

10 mm

Figure 6-47. Pin Detector Plate Clearance.

e. Ifan adjustment is required, raise the table off the stroke limiter.
Loosen the locknuts on the stroke limiter mounting bracket'’s vertical
bolt. Next, loosen the two mounting bolts illustrateéigure 6-48
Adjust the two top nuts on the vertical mounting bolt to lower or raise
the stroke limiter as needed. Repeat steps a - d until the 10 mm
clearance is obtained.

(1)
ADJUST LOCKNUTS:
UP TO RAISE,
DOWN TO LOWER

(1) ADJUSTLOCKNUTS: UP TORAISE,
DOWN TOLOWER
(2) HYDRAULICSHOCK

(3) SETCOLLARS
(4) LOOSENSCREWS LoSen
(5) LOOSENLOCKNUT LOCKNUT
I 2
™~ hvorAuLic
(4)
LOOSEN SCREWS
(3)
SET COLLARS

Figure 6-48. Adjusting Stroke Limiter Mounting Bracket.

f.  If the stroke limiter is correct but pin detection is wrong, check the pin
holder and pin detection plate adjustments.
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26. Stroke Limiter Plate Adjustment

a. Manually lower the setting table until the stroke limiter “T” dightly
touchesthe stroke limiter plate.

b. Check for a 1 mm protrusion of the stroke limiter plate beyond the “T”
stop. Refer td-igure 6-49 Adjust using the bolt on the bottom of the
stroke limiter’s vertical arm. Refer t€igure 6-51

)
) PROTRUDES
(1) STROKELIMITERPLATE STROKE LIMITER 1 mm
(2) PROTRUDES1mm PLATE N
(3) “T"STOP
(4) TABLERACKTEETH "EI"]
o [
\
D 3)
O "T" STOP
</ \ "
TABLE RACK
TEETH

Figure 6-49. Stroke Limiter Plate.

c. Manually press in the plunger of the stroke limiter solenoid. Check for
a clearance of 5 mm 1 mm between the “T” stop and the stroke
limiter plate. Refer té-igure 6-50 To adjust, loosen both solenoid
mounting screws and position the solenoid so the plunger is bottomed in
the solenoid and the clearance is 5 mm. Retighten the mounting
screws.

(1)
(1) STROKELIMITERPLATE STROKE

\ ﬂ s
]

1

]

O

Figure 6-50. Stroke Limiter Clearance.

o s ) s Y |
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(1) SOLENOID
(2) PLUNGER
(3) ADJUSTINGBOLT
(4) SWINGLEVER -

|
(5) PIVOTPOINT (O] /,/7/

(5) coool|locoooo

PIVOT

POINT \0

@)
SWING LEVER

(2)
ﬁ PLUNGER
A
(3) /=' /
ADJUSTING
BOLT

Figure 6-51. Stroke Limiter Adjustment.

d.  With the stroke limiter plate forward in its normal position, check that
the plate is centered on the “T” stop. If not, adjust the stroke limiter
plate mounting bolt and center the hydraulic shock on its lower mount-
ing shaft by loosening the set collars and moving the hydraulic left or
right. Refer toFigures 6-48 and 6-52

(1) ADJUSTHERE AND AT BASE OF //
STROKELIMITERHYDRAULIC SHOCK @‘ 7
1

(1)
ADJUST HERE AND
AT BASE OF
STROKE LIMITER
HYDRAULIC SHOCK

O—

Figure 6-52. Stroke Limiter Centering Adjustment.
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21. Pin Holder Switch Adjustments

6S-92 and Earlier

a. With the table in the raised position and the pin holders in their horizon-
tal position, check for a clearance of 3 mm between the switch spring
and the bottom switch finger. The pin holders must be empty during
this check. Refer t&igure 6-53

b. To adjust, carefully bend the rigid metal piece mounted with the switch
spring.

CAUTION: Do not bend the switch spring separately as this will warp the
spring and make adjusting difficult.

(1)
(1) RIDGEDMETALPIECE T
(2) SWITCHSPRING
(3) PINHOLDERDETECTORPLATE
(4) 3mmBETWEENSWITCHSPRING
AND SWITCHBOW

4) =Y
3 mm BETWEEN GD
SWITCH SPRING v I
AND SWITCH BOW ﬂ

(3)
PIN HOLDER
DETECTOR PLATE

(2)
SWITCH SPRING

Figure 6-53. Pin Holder Switch Adjustment.
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GS-96 and Some GS-98 Pinsetters

The pin holder has two switches for determining if a pin is present. The pin
loading switch is actuated from the top by the neck of the bowling pin when
dropped from the distributor. No adjustment is available for this switch. The
pin detection switch is actuated by a pin pushing up on the pin detector plate
when the table is down resting on the stroke limiter. A spring loaded bolt is
used by the plate to push up on the lower switch finger to close the pin detec-
tion switch.

There should be 12 mm from the top of the spring loaded bolt to the surface of
the pin detector plate. Tighten or loosen the spring loaded bolt to obtain this
measurement. Refer figure 6-54for the location.

NOTE: If a pin is still not detected, increase the dimension in 2 mm
increments until the pin detect switch is closed when a pin is present.

(1)
LOWER SWITCH FINGER

\

(4)
PIN DETECT

SWITCH ﬁ

J

12 mm SPACING

)
SPRING LOADED
BOLT

Figure 6-54. Pin Detect Switch Adjustment

(1) LOWERSWITCHFINGER
(4) PINDETECTSWITCH
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28. "B"” Switch Adjustment

All GS Pinsetters

Three things need to be monitored to determine if the “B” switch is adjusted
properly: proper scoring or pin fall display, proper closing of the tongs and
proper timing for the 7 and 10 pin double loading on GS-96 and later pinsetters.

If a Player Control Station is mounted on the ball lift, use the display to deter-
mine if all ten pins are being detected.

If either BowlerVision or the Pin Sensor System is available, use the scoring to
determine if the pinfall is correct.

To check for proper spotting tong operation, run the pinsetter in Machine Cycle
Diagnostics. This will cause the tongs to pick up all ten pins to test for full
closure at maximum weight.

a. Ifthe pinfall is incorrect, loosen the switch “B” bracket and move
switch “B” toward switch “C.”

b. If the spotting tongs do not close sufficiently, move switch “B” toward
switch “A.” Refer toFigure 6-55

GS-96 and Later

To check for proper gripper operation when double loading the 7 and 10 pin,
run the pinsetter in Machine Cycle Diagnostics. This will cause the 7 and 10
pin grippers to open to double load the 7 and 10 pin.

NOTE: After making the adjustment to correct double loading, make
sure that the pinsetter scores correctly and the spotting tongs operate

properly.

1. Ifthe 7 and/or 10 pin grippers do not open to double load, move
switch “B” toward switch “C.”

2. Ifthe 7 and/or 10 pin grippers open, but do not stay opened long
enough to double load, move switch “B” towards “A.”
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1)
(2)
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(5)
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Adjustments
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SWITCH "C"
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Figure 6-55. "B" Switch Adjustment.




29. Pin Holder Swing Shaft's Latch Hook Adjustment

The latch hook holds the pin holders in the horizontal position for pin detection
and pin loading. When the latch is released, the pin holders are allowed to

rotate vertically to set “new” pins.

1)
(2)
(3)
4
(5)

(1)
(2)
(3)
4)

3mmCLEARANCE
LATCHBOW

LEFT-HAND SQUARE SHAFT
HORIZONTALSTOPBOLT
LATCHHOOK

ROTATED SQUARE SHAFT
LATCHBOW

REAR SWING SHAFT
LATCHHOOK

a.

b.

Raise the setting table to its highest position.

Check for a clearance of 3 mm between the rear swing shaft's latch
bow and the latch hook. Adjust the horizontal stop bolt on the rear
swing shaft to obtain the 3 mm clearance. Reféigore 6-56

2
LATCH

(1)
3mm CLEARANCE ~ BOW (3)
LEFT HAND

/ SQUARE SHAFT

)
HORIZONTAL

ﬁ | _— sToPBOLT
O =
\r
(5)
LATCH
HOOK

/B

\\i

At}

S
'y
ety

Figure 6-56. Rear Swing Shaft's Latch Bow and Latch Hook.

C.

Manually bottom the plunger in the stroke limiter solenoid. The latch
hook will pull rearward and away from the latch bow to release the
swing shafts. A 3 mm clearance is necessary at this point. Adjust the
swing lever at the top of the left square shaft to get the proper clear-
ance. Refer tdrigures 6-51 and 6-57

(1)
ROTATED (2) (3)
SQUARE SHAFT  LATCH REAR SWING
ow

Figure 6-57. Adjusting Swing Lever.
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30. Spotting Tong Drive Adjustment

(1) SPINDLESHAFT
(2) 3NOTCHESUSEDFORADJUSTING
(3) SAFETYCLUTCH

6-52 Adjustments

The spotting tongs are gear driven closed and open. The setting table motor
and the spotting tong solenoid provide the movement necessary to operate the
tongs.

The spotting tong spindle shaft has a clutch that slips when the table motor has
driven the tongs fully open or closed. This clutch has three tension settings to
provide proper closing and reopening of the tongs. The normal setting for this
clutch is the middle notch. Refer Figure 6-58

(™)
SPINDLE SHAFT

(2)
3 NOTCHES
USED FOR ADJUSTING

(3)
SAFETY CLUTCH

Figure 6-58. Spotting Tong Spindle Shaft Clutch.

There are two adjustable stops on the setting table's tong rack which stop the
closing and reopening of the tongs and causes the spotting tong clutch to slip.
They are necessary to stop the movement of the gear rack to protect the tongs
and ensure the spotting tong switch is made at the proper time. The stops may
need to be adjusted when the tongs do not pick up all pins and it is determined
the clutch is operating properly. ReferRigure 6-59



(1) OPENSTOP
(2) GEARRACK 1)
(3) SPOTTINGTONGSWITCH OPEN STOP
(4) RIGHT-HAND SQUARE SHAFT
(5) CLOSEDSTOP

()
CLOSED STOP

o 3/ ®

@l P

4
- (3)
sgﬁHRTEHSﬁ\/&[;T SPOTTING TONG

SWITCH

Figure 6-59. Adjustable Stops on Setting Table Tong Rack.

31. Out-0f-Range Switch Adjustment

The out-of-range (OOR) switch informs the Pinsetter CPU of whether or not
the setting table was able to lower to the normal detecting height.

a. With power off to the pinsetter, place an OOR pin between the 4 and 5
pin positions.

b. Lower the table onto the OOR pin.
c. Inthis position, the cam on the right hand table ragkt not touch

the OOR switch. There should be a minimum vertical space of 20 mm
between the cam and switch. RefeiFtgure 6-60

(1) PLASTICCAM

(2) OUT-OF-RANGE SWITCH

(3) SWITCHBOW

(4) MINIMUMVERTICAL SPACEOF
20 mm (.8in)

(1)
PLASTIC CAM

(2)
OUT-OF-RANGE
— " SWITCH

(3)
SWITCH
BOW

4)
MINIMUM
VERTICAL SPACE OF
20 mm (.8 in)

Figure 6-60. Table Rack Cam and Switch.
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6-54 Adjustments

The mounting bracket for the switch can be loosened and raised or
lowered as needed. Use caution when adjusting the switch or bending
the switch’s bow because the cam could damage the switch when the
table is raised.

Manually raise the setting table until the OOR pin is free and remove it.
Lower the setting table slowly until the OOR cam touches the OOR
switch actuator and closes the contacts. You can verify the switch
closure with an ohm meter attached to the switches’ connector in the
wire channel.

In this position, switch “B” on the switch clustgiould notbe actu-

ated yet. Check for an open switch with an ohm meter. There should
be at least 10of space on the cam between the magnet and the “B”
switch location when the OOR switch closes. Refdfitpure 6-61

C

Q %
4
wé

A

D [

Figure 6-61. Out-Of-Range Switch Adjustment.



32. Sweep Motor Switch Adjustment

The sweep motor switch “SM” informs the Pinsetter CPU of the sweep
wagon’s position. A cam on the right sweep crank arm will make this switch
when the sweep is all the way forward.

a. To adjust, make sure the sweep’s crank arms and turnbuckles are
parallel. Refer td-igure 6-62

b. Loosen the two bolts holding the cam onto its mounting plate and use
the slots to center the cam on the crank arm.

c. Adjust the SM switch to the closed position. Make sure the plunger has
free play when the switch actuator contacts it. Refé&iigare 6-62

(1) CRANKARM
(2) SWITCHSM
(3) PLUNGERFREEPLAYWITH y
SWITCHCLOSED OO0 OoOOg
(4) CAM DO OL OO OO R (2)
/ \ SWITCH SM

(5) TURNBUCKLE \
£
N :
ey
1
/—\nan N “.I :
1

(o) 111 A
/ LZ (]

i
RN

®)

5
TURN BUCKLE

)
PLUNGER FREE PLAY
WITH SWITCH
CLOSED

4)
CAM

Figure 6-62. Sweep Motor Switch "SM" Adjustment.
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33.

)
(2
(3
4
(5)
(6)

Sweep Attenuator / Switch “G"” Adjustment

SWITCH*G”
FRONTMOUNTINGPLATE
STOPSCREW

HEXNUTS

SWEEPATTENUATOR
PLUNGERFREEPLAYWITHSWITCH
CLOSED

6-56 Adjustments

a. The attenuator rests against a stop screw when the sweep is all the
way down in the guarding position. Adjust the length of this screw to
85 mm+ 1 mm between the frame and the front of the attenuator.
Refer toFigure 6-63

PLU(S)GER
FREE PLAY ~|
WITH SWITCH
CLOSED
() (2)
S Y MOUNTING
ATTENUATOR
_— " PLATE
[] K
/ STOP SCREW
|:| (4)
G HEX NUTS

Figure 6-63. Sweep Attenuator/Switch “G” Adjustment.

b. Adjust the “G” switch with the attenuator down. The switch's plunger
must have free play with the switch closed. Refefitres 6-63and
6-77.

NOTE: If free play in the plunger cannot be attained by moving the
switch, increase the 85 mm dimension 1 mm at a time until there is free
play with the switch closed.



34. Sweep Wagon Adjustment

(1)
(2)
(3)
4
(5)

SWEEP WAGON

KICKBACK

FRAME

HORIZONTAL GUIDEROLLER
MOUNTING HARDWARE

The sweep wagon rides back and forth on guide rollers that ride in two guide
rails on the pinsetter frame. The rollers must be adjusted so the mounting bolts
have a minimum clearance of 5 mm from the inside wall of the side frame. To
adjust, loosen the mounting hardware for the horizontal guide rollers and position
the sweep. Refer tBigure 6-64

NOTE: Check the sweep wagon in the forward and rearward position for
clearance.

“4)
5 mm HORIZONTAL
GUIDE ROLLER

(3)
FRAME\
(5)
MOUNTING HARDWARE
(1)
SWEEP WAGON

()
KICKBACK

AN

Figure 6-64. Sweep Wagon Adjustment.

The gap between the front guide roller and the attenuator must be 4-5 mm. To
make this adjustment, loosen the mounting hardware attaching the attenuator to
the front mounting plate and move the attenuator up or down to the proper
dimensions so that the attenuator does not touch the guide rail when in the
lowered “sweep down” position. Referfigure 6-65for the location.
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Figure 6-65. Gap Between Front Guide Roller and Attenuator.
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Both sweep arms must be parallel and equal distance from the front pinsetter
frame. The dimension for both arms is 85 mm from the pinsetter frame to the
center of the sweep wagon’s connecting link sba80 mm from the pinsetter
frame to the front of the sweep arm. RefeFigure 6-66

50 mm

.7 hj 24 85 mm

Figure 6-66. Dimension Viewed from Left Side of Pinsetter.

a. Adjust by loosening the turnbuckle jam nuts on each side of the
pinsetter and rotate the turnbuckle until the dimension is obtained.
Refer toFigure 6-67 Check the sweep arm on the other side and
then retighten the jam nuts.

(1) JAMNUTS (en Y on Yo on Yo f o Jon s Yo f oo Y an f oo f an § o J o
(2) SWEEPARM
(3) TURNBUCKLE

3
TURN BUCKLE

)
SWEEP ARM

Figure 6-67. Turnbuckle Jam Nuts Viewed from Right Side of Pinsetter.
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35. Sweep Board Height Adjustment

The sweep board is held in the raised position by the sweep release mecha-
nism. The sweep release mechanism is connected to the table drive gear via a
lift chain and clevis. The proper height, 50 cm + or -1 cm is checked by
measuring between the bottom of the sweep board assembly and the lane

To adjust the height, loosen the hex nuts on the bolt attaching the lift
chain to the clevis, and move the nuts to raise or lower the sweep as needed.

surface.

Refer toFigure 6-68

LOCKWASHER

FLAT WASHER

SWEEP RELEASE CHAIN
HEXNUTS

SETTING TABLEGEAR
CHAINSUPPORT CLEVIS

)
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(1)
LOCK WASHER

)
FLAT WASHER

“)
HEX NUTS

N (3)
SWEEP RELEASE
%/ CHAIN

(5)
SETTING TABLE
GEAR

Figure 6-68. Sweep Board Height Adjustment.
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36. Sweep Board Gutter Adapter Adjustment

With the sweep board down and fully forward, adjust the gutter adapter to
obtain a maximum of 5 mm clearance between the adapter and the gutter.
Refer toFigure 6-69

)
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\

(3)
GUTTER

Figure 6-69. Sweep Board Gutter Adapter Adjustment.
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31. Distributor Drive Belt Adjustment

The two distributor V-belts may need occasional adjustment. When replacing
these V-belts, they should be done in pairs with both belts being as close to the
same length as possible.

To adjust, loosen the two bolts on the side tensioning plate. Tighten or loosen
the adjusting screw to obtain 10-15 mm of free play in both belts. Referto
Figure 6-70

(1) LOOSENBOLTSBEFOREADJUSTING 0
(2) DISTRIBUTORV-BELTS 10-15mm LOOSEN BOLTS

FREEPLAY BEFORE ADJUSTING
(3) ADJUSTING SCREW

(3)
ADJUSTING SCREW i

(2)
DISTRIBUTOR
V-BELTS
10-15 mm FREE PLAY

Figure 6-70. Adjusting Distributor V-Belts.
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38. Chain Adjustments

(1) 5-8mmTOTAL FREE PLAY

(1) BEARINGPLATE
(2) TABLEORSWEEP SHAFT
(3) CHAINTENSIONADJUSTER

Drive Motors

The tension of the sweep and table motor chains should be set for 5-8 mm of
free play. Refer té-igure 6-71

To adjust, loosen the four bolts mounting the bearing plate to the left drive
frame. Use the chain tension adjuster to obtain the desired amount of free
play. Refer tarigure 6-72

CAUTION: If the chains are stretched too tight, the shaft bearings may
be strained. If they are too loose, they may slip off and cause damage to
the pinsetter or the person servicing the machine.

1
5-8 mm TOTAL
FREE PLAY

Figure 6-71. Sweep and Table Motor Chain Free Play.

@)
CHAIN TENSION
ADJUSTER

Figure 6-72. Chain Tension Adjuster.
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(1) ELEVATOR
(2) SIDETENSIONPLATE
(3) ADJUSTMENTSCREW

6-64 Adjustments

Elevator

The two parallel elevator chains may need occasional adjustment to remove
excessive free play due to the chain stretching.

To adjust, loosen the two bolts on both tensioning plates on the sides of the
elevator. Tighten or loosen the adjusting screws to obtain minimal free play in
both chains.

NOTE: The adjusting screws should be rotated the same amount to
eliminate the possibility of chain damage or binding.

(1)
ELEVATOR

)
SIDE TENSION
PLATE

@)
ADJUSTMENT
) SCREW

Figure 6-73. Elevator Chains.



39. Gear Adjustment - General

All gearsmust have tooth gap. If gears are set too loose, they may slip and/or
strip. If they are set too tight, jams and breakage may occur. Refer to
Figure 6-74

()]
(1) TEETHSHOULDNOTBEFULLY TEETH SHOULD NOT
SEATED BE FULLY SEATED

Figure 6-74. Adjusting for Proper Tooth Gap.

NOTE: When adjusting for proper tooth gap, it is important to check the
entire travel area. It is possible to have a gear rack properly adjusted in
one area and be too loose or too tight in another area of travel.

40. Switch Adjustment - General

Table position switches “B”, “C” and “D” on the switch cluster are adjusted
for a gap of 3 mm between the switch and the magnet on the switch cam.
Refer toFigure 6-75
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(1) SWITCHESB,C&D
3mm GAP
— —
=
U
()
SWITCHES B, C & D
— — { 3 mm GAP
Figure 6-75. Adjusting Table Position Switches.
The “A” switch is adjusted to be contacted by the switch cam’s actuator when
the table is in its highest position. RefeFigure 6-76 For further informa-
tion on adjusting the “A” switch, refer to Adjustment # 19 in this manual.
\
(1) SWITCHAISADJUSTEDTO CONTACT ﬁ
CAMWHEN SETTING TABLEISIN 227 52
HIGHESTPOSITION

(1)
SWITCH A IS ADJUSTED
r— TO CONTACT CAM WHEN
2 SETTING TABLE IS IN
{__ HIGHEST POSITION

Figure 6-76. Adjusting Switch "A."
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Function switches, such as the Spotting Tong switch illustratéidjime 6-77
are to be adjusted as shown in View A. Views B and C illustrate being
adjusted too far away and too close for proper operation.

(1) (2) (3)
CORRECT TOO FAR AWAY TOO CLOSE
(©0 0O (© 0 0O (© 0 ey
\ |
— ] N — \ 1 — ]
(4) 5) (6)
SWITCH CLOSED SWITCH SWITCH
WITH OPENED CLOSED
PLUNGER FREE PLAY NO FREE PLAY

Figure 6-77. Spotting Tong Switches.

(1) CORRECT (2) TOO FAR AWAY (3) TOOCLOSE
(4) SWITCHCLOSEDWITHPLUNGERFREEPLAY(5) SWITCHOPENED (6) SWITCHCLOSEDNOFREEPLAY

When a switch is adjusted correctly, some free play should be available on the
actuating switch plunger when the switch is closed.

41. 5 Volt DC Adjustment

Universal Electronics

The Gamesetter and the ball detects rely on the +5 volt power supply located in
the Common box. For proper operation of both units, this voltage must be set
precisely at +5.14 VDC and checked on a quarterly basis.

Test Point: Checking the voltage will require a digital voltmeter set to the

“DC Volts” ( --- ) scale. The voltage is to be checked on pins 1 and 3 of
connector J5-GS on the left side of the Gamesetter. Reféguoe 6-78
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(1) PIN3

(2) PIN1
(3) J5TOCOMMONBOXGAMESETTER 3
D.C.POWER J-5
(4) JATOLEFTLANE HIGH VOLTAGE TO COMMON BOX
BOXSWITCHINPUTS GAMESETTER
D.C. POWER

(4)

J-4
TO LEFT LANE H.V. BOX
SWITCH INPUTS

Figure 6-78. Checking +5 Volts on Gamesetter.

Adjustment: A potentiometer (R7) is located on the printed circuit board in
the Common box. This “pot” is an adjustable resister used to regulate the
voltage being measured at J5 on the Gamesetter. Rdfgue 6-79

Adjust the voltage slowly and in small increments with a nonmetallic screw-

driver.
2
(1) LED+5VDC AN RV s
(2) R7+5VOLTPOT +5VDC VOLT POT

(3) GAMESETTERPOWER \
(4) TOVR1

SE [[

@) (
GAMESETTER / \
POWER TO VR1 / \
CB1 CB2
+5VDC +12 VDC

NOTE: The 5 volts should be kept as close to +5.14 VDC as possible.
Figure 6-79. Adjusting +5 Volts in Common Box.

6-68 Adjustments



Consolidated Electronics

The Consolidated Low Voltage CPU and two 1/0 PCBs, as well as the ball
detects rely on the +5 volt power supplied by the Consolidated High Voltage
box. For proper operation of both pinsetters, the voltage must be set precisely
at +5.14 VDC and checked on a quarterly basis.

CAUTION: Carefully, remove the front cover of the Consolidated Low
Voltage box before starting this adjustment as the test points are located in
this box.

Test Points: Checking the voltage will require a digital voltmeter set to the
DC Volts (- - - ) scale. The voltage is to be checked on pins 1 (red wire) and
2 (black wire) of connector J1-1/0 on the upper left side of either of the two I/
O PCBs. The J1 connector on both 1/0 PCBs connects to J12 on the CPU
PCB. Refer tdrigure 6-80
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Figure 6-80. Checking Voltage on the 1/0O PCB
(1) LEFTINPUT/OUTPUTPRINTEDCIRCUIT (2) CPUPRINTEDCIRCUITBOARD (3) RIGHTINPUT/OUTPUTPRINTED
BOARD CIRCUITBOARD
(4) TOJ120NCPUPRINTEDCIRCUIT (5) GROUND (6) TOJLONLEFTINPUT/OUTPUT
BOARD PRINTED CIRCUITBOARD
(7) TOJ1LONRIGHTINPUT/OUTPUT
PRINTED CIRCUITBOARD

Adjustment: A potentiometer (R145) is located on the CPU PCB in the Low

Voltage box. This “pot” is an adjustable resistor used to regulate the voltage
being measured at J1 on the /O PCBs. Refé&igare 6-81 Adjust the
voltage slowly and in small increments with a nonmetallic screwdriver. A
quarter turn of the resistor represents approximately 0.25 VDC.

NOTE: The 5 volts should be kept as close to +5.14 VDC as possible.
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Troubleshooting

Bowling in Progress

The following information and procedures will be used for solving pinsetter
stops. Follow safety guidelines in the Servicing section.

Using a combination of procedures (the Electronic Diagnostic Display, Prob-
lem-Cause-Corrective Action section, and the cable information schematics)
will be required to solve stops.

When a pinsetter experiences a stop, the switches diagnostic system, controlled
through the Pinsetter CPU, will shut down the pinsetter. This turns on a
flashing red trouble light located on top of the elevator assembly.

Stop information may initially be received from the manager's control desk.

Pinsetter Clearing Procedure After Stop

1.

When approaching the pinsetter from the rear, turn off the rear
mechanic's stop switch. When approaching the pinsetter from the
front, turn off the high voltage switch on the top of the universal High
Voltage box. On consolidated electronics, turn the stop/run switch on
top of the Low Voltage box to the stop position.

Visually note if pins are being carried up the elevator.

When mounting and crossing between the pinsetters, visually look for
jammed pins on the Y-chute assembly, (or shark switch assembly), the
belt tracks on the distributor, the pin stations, and the front belt pin
transfer points.

WARNING: Do not attempt to clear jams or cause of blackout at this

point!

4.

For universal electronics, turn off the high voltage toggle switch on the
High Voltage box if not already done. Remove the power cable con-
necting the High Voltage box to the Common box. For consolidated
electronics, turn the stop/run switch on the top of the Low Voltage box
to the stop position. Turn off the main power switch on the High
Voltage box and disconnect the main 3 phase power.

To determine the detected reason for the stop, look at the Diagnostic

Display located on the top of the universal GamesetterEigure
6-1) or the top of the consolidated Low Voltage b&ig(re 6-2.
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Figure 7-1. Top of Universal Gamesetter Box.
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Figure 7-2. Top of Consolidated Low Voltage Box.

Tables 7-1and7-2 list the error codes that may be displayed when the

Pinsetter CPU has detected a problem with the pinsetter.

The Error Display symbol indicates which switch failed to act normally. A
description and possible cause of failing are contained in this section of the

manual.




[--I Power Up in Progress 57 #7 Pin Not Detected in Diagnostics

-lI- No Errors 58 #8 Pin Not Detected in Diagnostics
None The Lane Initialized 59 #9 Pin Not Detected in Diagnostics

A0 PCS Not Communicating 60 Switch A is Not Expected But Found

A1 PCS Not Sending Correct Response 61 Switch B is Not Expected But Found

FO External RAM Testing Failure 62 Switch C is Not Expected But Found

F1 Prom Check Sum Failure 63 Switch D is Not Expected But Found

FF CPU Lost 64 Switch SM is Not Expected But Found

80 Battery Back-up RAM Failure 65 Switch G is Not Expected But Found

PO Can't Pick up These Pins 66 Switch ST Is Not Expected But Found

PO Out-of-Range 67 SW. OOR is Not Expected But Found

01 Pin Loading Time Out Pin 1 70 Switch A Expected But Not Found

02 Pin Loading Time Out Pin 2 71 Switch B Expected But Not Found

03 Pin Loading Time Out Pin 3 72 Switch C Expected But Not Found

04 Pin Loading Time Out Pin 4 73 Switch D Expected But Not Found

05 Pin Loading Time Out Pin 5 74 Switch SM Expected But Not Found

06 Pin Loading Time Out Pin 6 75 Switch G Expected But Not Found

07 Pin Loading Time Out Pin 7 76 Switch ST Expected But Not Found

08 Pin Loading Time Out Pin 8 90 Invalid Machine State 0

09 Pin Loading Time Out Pin 9 91 Invalid Machine State 1

10 Pin Loading Time Out Pin 10 92 Invalid Machine State 2

50 #10 Pin Not Detected in Diagnostics 93 Invalid Machine State 3

51 #1 Pin Not Detected in Diagnostics 94 Invalid Machine State 4

52 #2 Pin Not Detected in Diagnostics 95 Invalid Machine State 5

53 #3 Pin Not Detected in Diagnostics EJ Elevator Jam

54 #4 Pin Not Detected in Diagnostics EL Pin Count Switch Shorted for 5 Seconds

55 #5 Pin Not Detected in Diagnostics J1 Jam Switch TS1

56 #6 Pin Not Detected In Diagnostics J2 Jam Switch TS2 (Tower)

Table 7-1. Error Display

Troubleshooting 7-3



1-4 Troubleshooting

Invalid | Spotting Table Sweep Assembly

Machine| Tongs
State Switch N

Postion | i "G" Switch "SM" Switch
0(90) | Closed | Home | Closed | Open S\ﬁ(;ep Open Fo'\ri/\c/);rd
1(91) | Closed H’\(')‘r’rte Open | Open Sﬁiep open For\r:z;r |
2(92) | Closed H’\clJ(r)r:e Open | Closed ggﬁ Open Fo’\ri/\?;rd
3(93) | Open | Home | Closed | Open SVLVJ‘;ep Open Fol\ris;r |
4(94) | Open Hl\(l)crnrt]e Open | Open Sﬁ;ep Open Fo’\ri/f/)ztard
5(95) | Open H'\(';:rte Open | Closed ?ﬁﬁ Open Fo,\r:/\(/)rt;\rd

Table 7-2. Invalid Machine States.

NOTE: Some errors or problems with the pinsetter may not be detected by
the Pinsetter CPU. Examples are ball accelerator problems and incorrect
pinfall detection.

6. To clear either a mechanical or electrical jam, follow the steps below.

Universal Electronics
a. Be certain the high voltage toggle switch on the High Voltage box
is turned off.

b. Remove the high voltage cable connecting the Common box to the
High Voltage boxbeforeclearing jams on or in the pinsetter.
Remove the power cable fall mechanical inspections. Use a
jack-stand or suitable support when clearing pins from under the
setting table.

c. Clear the jam, repair or replace the failed part, or make the
adjustment. Reconnect the power cable and restart the machine.

Consolidated Electronics
a. Be certain the stop/run switch on the Low Voltage box is turned
to the stop position.



b.  Turn off the main power switch on the High Voltage box and
disconnect the incoming 3 phase power dmfbreclearing jams
on or in the pinsetter. Also, follow the same procedure when
inspecting the pinsetter's mechanical assemblies. Use a jack-
stand or suitable support when clearing pins from under the setting
table.

c. Clear the jam, repair or replace the failed part, or make the
adjustment. Reconnect the incoming power cord and restart the
pinsetter.

7. If the machine will not restart, recheck the error code diagnostic
display. If an invalid state is displayed, you must return the table (up) or
sweep (forward) to its home position.

8. When a cable is “inoperative” on a pinsetter, swap the cable with a
spare cable. If a spare cable is not available, swap the cable with one
from another pinsetter to see if the one in question is good or bad.

a. Torepair a cable, carefully inspect connections on each end of
the cable for damage, such as bent or broken pins or loose,
crimped connections and hold down springs. Ribbon cables
generally cannot be repaired and must be replaced.

b. Use an ohm meter for checking continuity through pins and wires.
See cable wiring diagrams for pin connection identification. On
long cables, jumper two pins and check the other ends with meter
for continuity.

NOTE: Refer to the cable drawings in Sections 10 and 11 for identifica-
tion and part numbers.
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Error Code Description and Causes

CODE | FAILURE DESCRIPTION POSSIBLE CAUSES
[~ POWER UP IN PROGRESS - The This is not a failure but is designed as a signal to inform you that the Pinsetter
Pinsetter CPU displays this code while CPU is checking the system to see if it is OK to turn on the pinsetters.
the pinsetter is turning on.
-l NO ERRORS - This code displays This is not a failure and only displays briefly after a successful
briefly after a successful turn on of the power up. Immediately after displaying this code, the display
Pinsetter CPU. should go completely blank.

NONE | THE LANE INITIALIZED - After the No defects have been detected by the Pinsetter CPU. If the pinsetter is
start up process is complete, the malfunctioning or out of adjustment, the CPU is unable to detect the failure.
display will go blank.

A0 PCS NOT COMMUNICATING - Player Control Station printed circuit board is not working properly.
Information between the Player Control Universal Electronics - Cable between the PCS and P-3 on the
Station at the ball rack and the Gamesetter Box unconnected, loose or defective.

Pinsetter CPU is not transferring. Universal Electronics - Gamesetter Box defective.
Consolidated Electronics - Low Voltage CPU PCB defective.
This error will not shut down the
pinsetter or turn on the trouble light.
Al PCS NOT SENDING CORRECT Player Control Station PCB defective.
RESPONSE - Pinsetter CPU is unable to Universal Electronics - Cable between the PCS and P-3 on the
use information it has received from the Gamesetter loose or defective.
Player Control Station. Universal Electronics - Gamesetter Box defective.
Consolidated Electronics - Low Voltage CPU PCB defective.
This error will not shut down the
pinsetter or turn on the trouble light.
FO EXTERNAL RAM TEST FAILURE - Universal Electronics:
Pinsetter CPU is not operating properly. Gamesetter has gone off program - shut off the Lane Pair
Power switch on the Common Box and turn back on to
RAM = Random Access Memory. restart the Gamesetter. The restart may clear the problem.
+5 volts from the Common Box out of tolerance - adjust if necessary.
Gamesetter defective.
Consolidated Electronics:
Pinsetter CPU has gone off program - shut off the main power switch
on the High Voltage box and turn back on to restart CPU. The restart
may clear the problem.
+5 volt from the High Voltage box out of tolerance - adjust if necessary.
Low Voltage CPU PCB defective.
F1 PROM CHECK SUM FAILURE - Univeral Electronics:
Pinsetter CPU is not working Gamesetter has gone off program - shut off the Lane Pair
properly. Power switch on the Common Box. Turn switch back on to
restart the Gamesetter. The restart may clear the problem.
PROM = Programmable Read Only Memory +5 volts from the Common Box out of tolerance - adjust if necessary.
Gamesetter defective.
Consolidated Electronics:
Pinsetter CPU has gone off program - shut off the main power switch
on the High Voltage box and turn back on to restart CPU. The restart
may clear the problem.
+5 volt from the High Voltage box out of tolerance - adjust if necessary.
Low Voltage CPU PCB defective.
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CODE

FAILURE DESCRIPTION

POSSIBLE CAUSES

FF CPU LOST - Central Processing Unit in Universal Electronics:

Pinsetter CPU is not working 1. Gamesetter has gone off program - shut off the Lane Pair Power switch
properly. on the Common Box. Turn switch back on to restart the Gamesetter. The
restart may clear the problem.

2. 5 volts from the Common Box out of tolerance - adjust ifnecessary.

3. Gamesetter defective.

Consolidated Electronics:

1. Pinsetter CPU has gone off program - shut off the main power switch on
the High Voltage box and turn back on to restart CPU. The restart may
clear the problem.

2. +5 volt from the High Voltage box out of tolerance - adjust if necessary.

3. Low Voltage CPU PCB defective.

80 BATTERY BACKUP RAM FAILURE - 1. Battery mounted on Pinsetter CPU PCB is defective.

Temporary storage of the pinsetter’s 2. Battery charging circuit on the CPU is defective.

current activity is not protected. 3. If spare replacement has been installed, battery may be
discharged. Allow 24-48 hours for the spare’s battery to be

Note: This failure will not shut down recharged. Check and replace if the "80" code remains.

the pinsetter or turn on the trouble light.

It is for the mechanic’s information as NOTE: Reinitializing the CPU PCB may clear an "80" code.

the pinsetter can run with out memory

backup.

PO CAN'T PICK UP THESE PINS, 1. A bowling pin has been moved off its normal spot when the bowler rolled
OUT-OF-RANGE - The Table was the ball. The table came down to the 15" (381 mm) height as it was
unable to lower to it's normal detecting resting on top of the pin. Turn off the power, clear any fallen pins still on
height. the playing surface of the lane, and turn power back on.

2. The OOR switch mounted on the tower is not being actuated. Check the
switch and actuating cam for proper adjustment. Check the wiring and
connections between the switch and P-11 on the Universal High Voltage
box or P-2/P-23 on the Consolidated Low Voltage box.

3. Table is not lowering properly. Check for binds in the table racks or the
chain lowering mechanism.

01 PIN LOADING TIME OUT PIN 1, 2, 3 1. Pins jammed in one of the distributor lanes preventing the pin station form

02 etc. Any time one of these error codes receiving a pin.

03 01-10 appear means that the pin 2. Pin holder switch not working properly. Check for broken switch or wiring.

04 holder in the table had waited 90 3. Pin Holder solenoid not energizing. Check the solenoid, the wiring and

05 seconds for a pin to be dropped from either the Universal High Voltage box or Consolidated Low Voltage box.

06 the distributor’s pin station. 4. Table height too high, preventing the pin from lowering fully into the pin

07 holder to make the switch.

08 5. Table height too low preventing the pin holder’s open gripper from pushing

09 up on the pin release lever to drop the pin. Also check individual pin

10 release lever for proper positioning.

6. Pin count switch not functioning properly.

7. Universal Electronics - Swap the High Voltage box, the Gamesetter, and

interconnecting cables to isolate the problem.

Consolidated Electronics - Swap the Low Voltage box I/0 and CPU PCBs
with another lane or reliable spares. Also, swap the interconnecting cables
to help isolate the problem.
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CODE | FAILURE DESCRIPTION POSSIBLE CAUSES

50 #10 PIN NOT DETECTED IN 1. Check the pin detector plate for proper positioning. Is it level from left to

51 DIAGNOSTICS - These ten codes are right and does it have a 3 tilt from back to front?

52 used during Machine Cycling 2. Check the pinholder switch adjustment (pin detecting).

53 diagnostics only. If a pin is not 3. Check the Stroke Limiter height adjustment.

54 detected when the pinsetter is 4. Check the "B" switch adjustment.

55 operating in this mode, the pinsetter will

56 stop and display the code for the pin

57 not detected. To activate this option,

58 position 3 on SW2 of the Universal

59 Gamesetter Box must be turned on. To
activate this option on Consolidated
Electronics, position 3 on SW4 of the Low
Voltage CPU PCB must be turned on (to
the right).

60 SWITCH A NOT EXPECTED BUT 1. Table Motor or brake defective preventing table from being lowered.
FOUND - Pinsetter CPU has requested 2. Table motor overload relay in HV box tripped. Reset and isolate reason for
that the table be lowered but the "A" breaker being tripped.
switch is still being held closed. 3. "A" switch shorted or wiring between the switch and P-11 on the Universal

HV box defective. Or for Consolidated Electronics, the wiring between the
switch and P-2/P-23 on the Consolidated Low Voltage box is defective.
Bad contactor in the HV box.

4. Masking unit switch turned off.

5. Masking unit to pinsetter cable is defective.

61 SWITCH B NOT EXPECTED BUT 1. Switch "B" on the switch cluster is shorted. Check the wiring and the
FOUND - This switch was made at the switch.
wrong time or is made continuously. 2. Table motor has been changed. Swap two of the three power wires to

reverse motor’s direction of rotation.

62 SWITCH C NOT EXPECTED BUT 1. Switch "C" on the switch cluster is shorted. Check the
FOUND - This switch was made at the wiring and the switch.
wrong time or is made continuously. 2. Universal High Voltage box or Gamesetter box defective. Check the wiring

and swap boxes with a working lane pair.
Consolidated Low Voltage I/O or CPU defective. Check the wiring and
swap the PCBs with a working lane pair.

63 SWITCH D NOT EXPECTED BUT 1. Switch "D" on the switch cluster is shorted. Check the
FOUND - This switch was made at the wiring and the switch.
wrong time or is made continuously. 2. Table motor has been changed. Change two of the three

wires to the motor to get it to rotate in the proper direction.

3. Universal High Voltage box or Gamesetter box defective. Check the wiring
and swap boxes with a working lane pair.
Consolidated Low Voltage 1/0 or CPU defective. Check the wiring and
swap the PCBs with a working lane pair.

64 SWITCH SM NOT EXPECTED BUT 1. Sweep motor defective.

FOUND - This sweep motor switch is 2. Sweep motor brake defective or stuck on the motor shaft.
made when it should not have been. 3. No power to the sweep motor and/or brake. Check wiring
When made the sweep should be for damage and proper hookup.
forward. 4. Sweep motor circuit breaker tripped. Check the contactor
and overload relay in the HV Box. If it continues to trip,
check the motor, brake and sweep assembly for proper
motion.
5. "SM" switch shorted. Wiring between the Universal HV box and the switch
is shorted or with Consolidated, the wiring between the Consolidated Low
Voltage box and the switch is shorted.
6. Sweep wagon or sweep arms binding or out of adjustment.
Check sweep adjustments.
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CODE

FAILURE DESCRIPTION

POSSIBLE CAUSES

65 SWITCH G NOT EXPECTED BUT 1. Sweep release assembly defective. Check for broken parts, missing
FOUND - This error is detected when spring or a sticky solenoid plunger.
the sweep is down when it should be 2. Sweep release assembly out of alignment causing it to miss the sweep
up in the raised "waiting for a ball” during the clockwise rotation of the table shaft.
position. 3. Sweep wagon'’s forward position out of adjustment. Check both sweep
arms and make sure both sweep crank turnbuckles on the sweep shaft are
tight.
4. "G" Switch shorted.
Universal Electronics: Wiring between the Universal HV box and the switch
is shorted.
Consolidated Electronics: Wiring between the Consolidated Low Voltage
box and the switch is shorted.
66 SWITCH ST NOT EXPECTED BUT 1. Spotting tong solenoid not energizing.
FOUND - Spotting tong switch is made Universal Electronics: Check solenoid and CB 2 on the HV box PCB.
when it should not have been. This Change solenoid and the HV box. Check the wiring in between both.
means that the tongs are still open Consolidated Electronics: Check CB 2 on the Consolidated Low Voltage
when they should have closed. box I/O PCB.
2. Spotting tong clutch slipping. Clean, reset tension and readjust.
3. One or more set of spotting tongs damaged or binding.
4. Drive gears on the square shaft or out of adjustment.
5. "ST" shorted or wiring on the table damaged.
67 SWITCH OOR NOT EXPECTED BUT 1. The "OOR" switch is shorted or damaged.
FOUND - The Out-of-Range switch, 2. Universal: The wiring from the switch to the Universal HV Box is shorted.
located on the tower, is made when it Consolidated: The wiring from the switch to the Consolidated Low Voltage
should not have been. box is shorted.
3. Universal Electronics: The Universal HV box or the Gamesetter may be
defective.
Consolidated Electronics: The Consolidated Low Voltage box I/O or CPU
PCB may be defective.
70 SWITCH A EXPECTED BUT NOT FOUND 1. "A" switch is defective or out of adjustment.
- Table is not at the fully raised 2. Table motor or brake defective.
"home" position. 3. Table motor overload relay in the HV box tripped.
Check wiring connections and
motor and brake connections.
4. Masking unit switch turned off.
5. Masking unit to pinsetter cable is defective.
71 SWITCH B EXPECTED BUT NOT FOUND 1. Switch "B" defective or out of adjustment.
- "B" switch was not made 2. Universal: The wiring from the switch to the Universal HV Box is shorted.
when table lowered to detect or set Consolidated: The wiring from the switch to the Consolidated Low Voltage
pins. box is shorted.
3. Universal Electronics: The Universal HV box or the Gamesetter may be
defective.
Consolidated Electronics: The Consolidated Low Voltage box I/O or CPU
PCB may be defective.
4. Masking unit switch turned off.
5. Masking unit to pinsetter cable is defective.
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CODE | FAILURE DESCRIPTION POSSIBLE CAUSES
72 SWITCH C EXPECTED BUT NOT 1. Table motor or brake defective.
FOUND - Switch "C" is the table 2. Table motor circuit breaker in the High Voltage box tripped. Check the
recovery switch. When the pinsetter is wiring from the High Voltage box to the table motor and brake.
turned on and the Pinsetter CPU Check wiring from HV Box to table motor and brake.
determines that the table and sweep 3. Table motor wired to run backward. Reverse any two of the "hot" leads
are not up, it will run the table motor coming into the motor terminal block.
until switch "C" is made. Then the 4. Switch "C" defective or adjusted too far away from the magnetic switch
table will run clockwise to raise the sweep activator.
and table back up to the "home" 5. Universal Electronics: The HV box or the Gamesetter may be defective.
position. Consolidated Electronics: The Consolidated Low Voltage box I/O or CPU
PCB may be defective.
6. Masking unit switch turned off.
7. Masking unit to pinsetter cable is defective.
73 SWITCH D EXPECTED BUT NOT 1. Switch "D" defective or out of adjustment.
FOUND - "D" switch was not made 2. Universal: The wiring from the switch to the Universal HV box is shorted.
when table lowered to detect or set Consolidated: The wiring from the switch to the Consolidated Low Voltage
pins. box is shorted.
3. Universal Electronics: The HV Box or Gamesetter may be defective.
Consolidated Electronics: The Consolidated Low Voltage box I/O or CPU
may be defective.
4. Masking unit switch turned off.
5. Masking unit to pinsetter cable is defective.
74 SWITCH SM EXPECTED BUT NOT 1. Sweep motor brake not preventing the motor from coasting.
FOUND - This error indicates that the 2. "SM" switch not being made.
sweep is not forward or is unable to 3. Sweep motor contactor defective.
stop at the forward position. 4. Universal Electronics: The HV Box or Gamesetter may be defective.
Consolidated Electronics: The Consolidated Low Voltage box I/O or CPU
PCB may be defective.
5. Masking unit switch turned off.
6. Masking unit to pinsetter cable is defective.
75 SWITCH G EXPECTED BUT NOT 1. Sweep down on top of a pin or ball.
FOUND - Indicates that the sweep did not 2. Sweep release solenoid defective.
lower all the way down to the 3. Sweep release mechanism damaged or defective.
guarding "ready to sweep" position. 4. Switch "G" out of adjustment.
5. Universal Electronics: The wiring between the Universal High Voltage box
and the sweep release solenoid or the "G" switch is defective.
Consolidated Electronics: The wiring between the Consolidated Low
Voltage box and the sweep release solenoid or the "G" switch is defective.
Universal Electronics: CB 3 on the HV Box PCB may have tripped.
6. Consolidated Electronics: CB 3 on the Low Voltage box I/O PCB may have
tripped.
Universal Electronics: The HV Box or the Gamesetter may be defective.
7. Consolidated Electronics: The Consolidated Low Voltage box I/0O or CPU
PCB may be defective.
76 SWITCH ST EXPECTED BUT NOT 1. Spotting tong clutch - clean and adjust.
FOUND - Indicates that the spotting 2. Spotting tong switch damaged or out of adjustment.
tongs are not all the way open. 3. Spotting tong solenoid not working properly.
4. Universal Electronics: The wiring between the Universal HV box and the
switch is loose or damaged.
Consolidated Electronics: The wiring between the Consolidated Low
Voltage box and the switch is loose or damaged.
Spotting tongs not working properly - damaged or binding.
5. Areplacement set of tongs could have been installed out of
time with the other tongs.
"B" switch is adjusted too close to "C". Not enough time for the tongs to
6. be driven open completely.

1-10 Troubleshooting




CODE

FAILURE DESCRIPTION

POSSIBLE CAUSES

90 INVALID MACHINE STATES 0-5 1. Check the position of the table, sweep and spotting tongs. Moving the
91 These states are situations which the sweep to the fully forward position will normally allow the pinsetter to restart
92 Pinsetter CPU is not able to determine itself.
93 where the table, sweep and spotting tongs 2. The sweep is not making the "SM" switch in order for the table motor to
94 are. Most times this is caused by an run.
95 incomplete clearing of a table or sweep 3. The table is not "up" making the "A" switch in order for the sweep motor to
jam by the mechanic. run.
4. Check the "SM" switch with the sweep forward.
5. Check the "G" switch the sweep up.
6. Check the "A" switch with the table up.
7. Check the "ST" switch with the tongs fully open.
8. Universal Electronics: Check the Universal HB box and Gamesetter cables
for proper connections.
Consolidated Electronics: Check the Consolidated Low Voltage box /O
and CPU PCB cables for proper connections, both internally and externally.
EL Pin count switch closed continuously. 1. Pinjam at the Shark switch pin guides.
2. Switch is stuck in the closed position.
3. Universal: The wiring between the Universal High Voltage box and the
switch is shorted. Consolidated: The wiring between the Consolidated Low
Voltage box and the switch is shorted.
4. Universal Electronics: The Universal HV box or Gamesetter is defective.
Consolidated Electronics: The Consolidated Low Voltage box /O or CPU
PCB is defective.
EJ ELEVATOR JAM - Elevator shovels not 1. Elevator pin shovel flipped and wedged in the elevator.
rotating properly. "EC" switch on 2. Pin caught in the elevator preventing rotation of the shovels.
elevator not being pulsed by a pin 3. Transport drive has a bind which prevents the rear
shovel at least once every 6 seconds. distributor shaft from rotating elevator fast enough to keep pulsing "EC"
switch.
4. Distributor motor defective or breaker on distributor overload relay tripped.
5. Belt drive from the motor to the distributor shafts is too loose.
6. MASKING UNIT SWITCH TURNED OFF.
7. Masking unit to pinsetter cable is defective.
Jl JAM SWITCH TS1 - The switch is 1. A pin, broken part or tool is stuck in the table preventing rotation of the
made when the rear pin holder swing swing shafts.
shaft is unable to return to the 2. The TS1 jam mechanism is out of adjustment and allows the switch to be
horizontal position after setting pins. made during proper rotation of the swing shafts.
3. Universal Electronics: The TS1 switch or its wiring to the Universal High
Voltage box is shorted.
Consolidated Electronics: The TS1 switch or its wiring to the Consolidated
Low Voltage box is possibly shorted.
J2 JAM SWITCH TS2 (TOWER) - This 1. A pin, broken part or tool is wedged between the table and distributor.
switch is made when the table is not 2. The table height adjustment is wrong allowing the table to be pulled up
able to raise back to its home against the distributor. Check the Angle "A" & "B" adjustment of the "A"
position @ "A". switch and the table height in the raised position adjustments.
3. Check the TS2 adjustment to make sure the spring tension is adjusted
properly.
4. Setting table cable tower making contact with distributor frame when the
table is rising.
5. Universal Electronics: The TS2 switch or its wiring to the Universal High

Voltage box is shorted.
Consolidated Electronics: The wiring to the Consolidated Low Voltage box
is possibly shorted.
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PROBLEM CAUSE CORRECTIVE ACTION
1.  Ball does not return. 1.  Pinsin accelerator. 1. Remove pins.
2. Adjoining machine transport band 2. Adjust transport band.
binding ball door.
3.  Ball doors do not move freely. 3. Adjust ball door.
4. Pin stuck between transport band 4. Adjust ball cushion.
and ball cushion board.
5.  Transport band drive belt broken. 5. Replace or weld belt. See
Servicing section.
6.  Broken transport band. 6. Replace transport band.
7.  Faulty ball door solenoid. 7.  Replace or adjust solenoid.
8.  Ball cushion board lodged on 8.  Adjust ball cushion.
deflector plate.
9.  Accelerator motor/overload 9.  Reset the breaker.
switch in Universal Common box
may have tripped. On consolidated
electronics, the overload switch in
the Consolidated High Voltage box
may have tripped.

10.  Accelerator flat belt and/or motor 10.  Tighten or replace belt as

drive belt. required.

11.  Ball fell off transition track. 11.  Remove capping, retrieve ball and
clear any obstruction on or near
the track.

2. Ball door blocked by pins. 1. Ball cushion not adjusted properly. 1.  Adjust ball cushion.
2. Loose transport band. 2. Tighten transport band.
3. Loose transport band drive belt. 3. Cut off a piece and weld back
together.
4. Worn transport band. 4. Replace transport band.
5. Ball door not adjusted properly. 5.  Adjust ball door.
6. Faulty ball door solenoid. 6. Replace or adjust soleniod.
7. Door solenoid actuation too short. 7. Replace Gamesetter if universal

electronics are used. Replace
Consolidated Low Voltage box
I/0 and CPU PCBs if consolidated
electronics are used.
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PROBLEM

CAUSE

CORRECTIVE ACTION

(One cycle only.)

CAUTION: Camera flash may
cause pinsetter to cycle
independantly.

Loose reflector mounting.

Faulty power supply connections.

The mode selector switch
positioned wrong on the Universal
Gamesetter or the top of the
Consolidated Low Voltage box.

+5 volts to the CPU out of
adjustment.

Incoming 3 phase power surges.

3.  Pinsetter does not operate. TS1 or TS2 safety switch actuated. 1. Determine cause of trouble, repair,
and restart machine.
Photocell not adjusted properly. 2. Adjust ball detector.
Faulty switch "A" or "SM". 3.  Replace or adjust switch.
Universal Common box or the 4. Turnon all switches. Check plugs
Consolidated High Voltage box main and connectors.
switch is off. The main power cable
is unplugged, the mechanic’s rear
stop switch, or the manager’s
control switch is not on.
Disconnected high voltage cable 5.  Reconnect cable.
between the Universal High Voltage
box and Common box. On
consolidated electronics,
disconnected cables between the
Consolidated High Voltage and Low
Voltage boxes.
Faulty relay contacts. 6. Replace relays.
Main house breaker box (if two 7. Reset breakers.
pinsetters are down.)
Incorrect line voltage. 8. Have line voltage corrected.
Faulty cables to player control 9.  Check cable continuity. Replace
station and/or manager’s control. or repair as required.
4.  Pinsetter cycles independently. Photocell not mounted properly. 1.  Remount with proper hardware

and adjust.

2. Remount with proper hardware
and adjust.

3. Tighten connections.

4.  Place key mode in 10-pin position.

5. Make the corrective +5 volts
adjustment using the Adjustments
section.

6. As a last resort, consult a qualified
electrician to help identify the
surge and correct the problem.
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PROBLEM

CAUSE

CORRECTIVE ACTION

5. Pinsetter cycles continuously. "SET" switch on player control Replace or repair as needed.
station stuck or faulty.
"SET" switch on mechanic's rear Replace or repair as needed.
control box stuck or faulty.
Player control station cable is Check cable continuity. Repair or
shorted. replace as required.
Bowler's reset button stuck or Check reset button, check cable,
cable is shorted. repair or replace.
6a. No pinsetter motor will operate. Safety switches TS1 or TS2 Determine cause of trouble,
actuated. repair, and restart machine.
Manager's remote control unit not Turn on switch.
turned on.
Faulty contactor. Check all contactors. Replace as
required.
6b.  Individual motor does not operate. Motor circuit breaker tripped. Clear pin jam. Reset breaker.
Main house breaker box or faulty Check breaker box and tighten
power supply connections. power connections.
Faulty cables. Check for shorted or loose pins,
continuity, faulty connectors.
Repair or replace.
Damaged motor. Replace motor.
All above checked. Faulty Power down and exchange
universal electronic assemblies faulty box.
(High Voltage, Gamesetter or
Common box). Faulty consolidated
electronic assemblies (High
Voltage or Low Voltage box).
7.  Pinsetter fails to sweep. Pin under or on top of sweep. Remove pin.
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Faulty switch G, OOR or SM.
Faulty sweep relay.

Motor overload protectors
actuated.

Sweep wagon guide rollers not
adjusted properly.

Broken or worn sweep drive belt.

Adjust or replace switch.

Remove and check coil and
contacts. Replace faulty relay.

Reset overload protectors.

Adjust guide rollers.

Replace belt.




PROBLEM

CAUSE

CORRECTIVE ACTION

8.  Sweep motor runs continuously. Sweep motor brake not adjusted Adjust motor.
properly.
Faulty switch SM. Adjust or replace switch.
Faulty sweep motor relay. Replace motor relay.
All above checked. Faulty universal Power down and exchange faulty
electronic assemblies (High box.
Voltage, Gamesetter or Common
box). Faulty consolidated electronic
assemblies (High Voltage or Low
Voltage box).
9.  Pins jammed in distributor. Pin chute system not adjusted Adjust pin chutes.
properly for pin transfer.
Oil/grease on pins or belts. Clean with all-purpose cleaner.
Belts not tensioned properly. Remove section of belt and weld
back together.
Dirty or broken pin ejectors. Clean or replace as needed.
Pin turn not adjusted properly. Adjust pin turn.
Belts off or broken. Replace or weld belt.
Broken pin guides in pin station. Replace as required.
Front distributor and idler gears do Adjust for proper tooth gap.
not have proper tooth gap or belts Replace or weld belt for proper
are not tensioned properly. tension.
Belts not level on distributor. Carefully level belt profile. Adjust
rear track splice.
10.  Shark switch not flipping to load Shark solenoid. Change solenoid or make sure
pins on the #10 pin side. solenoid is plugged in.
Pin count switch not closing.
Check wiring to universal High
Voltage box or consolidated Low
Voltage box. Adjust switch, switch
is defective, or wiring is defective.
11.  Shark switch flipping randomly. Pin count switch not working Switch needs adjustment or the
properly. switch is defect as contacts are
closing intermittently.
12.  Incorrect score. Pin detect switch. Switch is sticking or defective. Pin

detector plate actuator bolt is out
of adjustment.
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PROBLEM CAUSE CORRECTIVE ACTION
13.  Pins jammed in chute. Dirty pins and/or dirt built up in pin 1. Clean pins with pin cleaner and/or
chute. clean chute with all purpose
cleaner.
Pin turn not adjusted properly. 2. Adjust pin turn.
Drive belts off or broken. 3. Replace or weld belt.
Pins jammed in elevator or elevator 4.  Remove jam or repair shovel guide.
shovel guide not working properly.
14.  Pin elevator turns continuously. Faulty relay. 1 Replace distributor motor relay.
15.  Pin elevator runs for six seconds Elevator switch not pulsed. 1. Replace or adjust switch.
then turns off.
Pin jam. 2. Remove pins.
Elevator pin ejector flaps not 3. Repair flaps.
working properly.
Faulty Universal Gamesetter. Faulty 4. Replace faulty electronic
Consolidated Low Voltage box /O assembly.
or CPU PCB.
16. Table motor runs continuously. Faulty switch A, or cam 1. Adjust or replace switch.
misadjusted.
Missing set screw in switch cluster 2. Replace screw or switch cluster
cam or damaged cam. cam as required.
Review problem No. 5. 3. Repeat corrections.
Faulty Universal Gamesetter. Faulty 4. Replace faulty electronic
Consolidated Low Voltage box I/O assembly.
or CPU PCB.
17. Table sets pins but sweep stays Sweep not fully forward. 1. Move sweep manually by turning
down. middle pulley.
Sweep attenuator stop screw not 2. Adjust stop screw.
adjusted properly.
Sweep pick up chain not adjusted 3. Adjust to proper length using
to proper length. screw on end of chain.
Sweep contacting gutter adapter 4.  Adjust sweep board.
blocks.
Photocell not adjusted properly . 5.  Adjust photocell.
"SET" key on player control station 6. Repair or replace keys.
stuck or faulty.
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PROBLEM

CAUSE

CORRECTIVE ACTION

18.  Full table lowers but does not Setting table not adjusted for Adjust setting table.
release all pins. proper height.

Faulty pin holder solenoids or pin Repair or replace faulty solenoid
holder microswitches. or microswitch.
Faulty stroke limiter (no long Check solenoid and adjust.
stroke.)
Faulty electrical connections. Repair connections.
Pin holder stop brackets not Adjust brackets.
adjusted properly.

19.  Table does not set full rack of pins. Timing of switch B not right. Adjust switch B.
Faulty pin detector switches or Adjust switch or switch spring.
switch spring.
Pin detectors not allowed free Determine cause and adjust as
movement. required.
Faulty pin holder solenoid(s). Replace solenoid(s). Check

harness cable and connectors.

20.  Table makes long stroke only. Stroke limiter not adjusted properly. Adjust stroke limiter.

Faulty solenoid. Replace or adjust solenoid as
required.
21.  Table makes short stroke only. Faulty pin holder switch. Replace switch or adjust .

Faulty stroke limiter solenoid.

Pin holder shaft latch not adjusted
properly.

Replace solenoid as required.

Adjust pin holder shaft latch.

Troubleshooting 7-17




PROBLEM CAUSE CORRECTIVE ACTION
22.  Table does not set pins after 1. Pinjam in distributor. 1. Remove jam.
second ball or table is not full.
2. Bent pin distributor guide tabs. 2. Adjust as required.
3. Top adjusting screw on pin holder 3. Tighten screws.
not making contact.
4.  Faulty pin holder solenoid. 4.  Replace solenoid as required.
5. Switch B timing is off. 5. Adjust switch B.
6.  Table not adjusted to proper height. 6.  Adjust table.
7.  Broken or missing spring on pin 7.  Repair or replace as required.
station ejector.
8.  Broken pin ejector on distributor. 8.  Replace as required.
9. Not enough pins in machine. 9.  Be certain 21 pins are in machine.
10.  Broken pin holder electrical 10.  Repair connections.
connections.
11.  Faulty electronics. 11.  Exchange Universal HV or
Gamesetter box. On consolidated
electronics, change the
Consolidated Low Voltage box
components.
23.  Table is full but does not lower. 1.  Faulty pinholder microswitches. 1.  Adjust or replace microswitches.
2. Table circuit breaker tripped. 2. Determine cause, repair and
restart machine.
3. Faulty table relays/contactors in 3. Replace relays. Note : Two relays
high voltage box. -one clockwise and the other
counterclockwise.
4.  Faulty control box. 4.  Replace faulty box. See Servicing
section.
24.  Pins wobble or fall over while being 1.  Pin holders not plumb. 1.  Make sure pin holders are plumb.
set.
2. Table not adjusted for proper 2. Adjust table height.
height.
3. Table is not completely level. 3. Level table.
4. Pin holder stop brackets not 4. Adjust pin holder stop brackets.
adjusted properly.
5.  Faulty table spring. 5.  Replace spring.
6.  Pin bottoms are worn. 6. Scrap or repair worn pins.
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PROBLEM

CAUSE

CORRECTIVE ACTION

25.  Spotting tongs do not close - table Foul was committed. 1. Press "SET" key on player control
does not pick up standing pins. station.

Switch B faulty or not adjusted 2. Adjust switch or timing of switch.

properly.

Tong drive clutch dirty or lubricated. 3. Remove all lubricants and dirt from
clutch face.

Tong drive shaft clutch not adjusted

to proper tension. 4. Adjust tension.

Faulty spotting tong solenoid. 5.  Change solenoid.

Faulty spotting tong switch or out- 6.  Adjust or replace switches as

of-range switch. required.

Faulty spotting tong drive shaft. 7.  Clear any fault through this drive
system.

Spotting tongs are obstructed. 8.  Clear obstruction.

After above checks, electronics. 9.  Exchange the Universal High
Voltage or Gamesetter box. On
consolidated electronics, change
the Consolidated Low Voltage box
components.

26.  Pins drop from tongs. Spotting tong drive shaft clutch not 1.  Adjust for proper tension.

adjusted to proper tension.
Table gears obstructed.
Faulty cables.

Switches B or D are faulty or not
adjusted properly.

Above checked first:
a. Left or right machine only.

b. Both left and right machines.

Missing or worn tong insert.

Broken tong.

2. Clear obstruction.
3. Repair or replace cables.

4. Adjust switch for gap or timing of
cam. Replace if switch is faulty.

a. Universal Electronics: Change
the High Voltage box. Consolidated
Electronics: Change the left or
right Low Voltage I/O PCB.

b. Universal Electronics: change
the Gamesetter box.

Consolidated Electronics: change
the Low Voltage CPU PCB.

6.  Replace tong insert.

7.  Replace broken tong.
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PROBLEM

CAUSE

CORRECTIVE ACTION

27.

Player control station displays
incorrect pinfall.

Pressure spring on pin holder not
adjusted to proper gap.

Switch B timing is incorrect.
Table not adjusted to proper height.
Faulty pin holder switch.

Broken wiring or connections on
setting table.

Faulty ribbon or lane cable.

Wrong plug used in cable junction
box or direct short.

Inoperable player control station.

Electronics.

Adjust for proper gap.

Adjust timing.

Adjust table height.

Adjust or replace switch.
Repair wiring or connections.
Repair or replace cable.

Insert correct plug or repiar as
required.

Change player control statioin.
See Servicing section.

Change the Universal Gamesetter
box or Consolidated Low Voltage
CPU PCB.

28.

Ball accelerator belt not centering.

Front pulley not bolted correctly or
front yoke is loose (parts
incorrectly installed.)

Loosen bolts on yoke and operate
accelerator. Align both yoke halves
until the belt runs true. Tighten
bolts.
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PROBLEM

CAUSE

CORRECTIVE ACTION

29.

Pinsetter operates erratically.

10.

11.

12.

13.

14.

15.

Faulty switch A.

Loose or faulty cables and
connections.

Switches B, C, or D, (on switch
cluster) or switch OOR (on setting
table guide tower) not adjusted

properly.

Setting table height not adjusted
properly.

Belts not tensioned properly.

Damaged pinsetter parts.

Pin holder latch not adjusted
properly.

Release levers damaged or not
adjusted properly.

Switch adjustment faulty or faulty
assembly.

Photocell adjustment not correct.
Faulty motor rotation.

Main power supply on too low a
voltage.

Faulty switch cluster cable, trouble
light, and ball door cable.

Faulty player control cable, ball lift
cable, foul & optical trigger cable,

or manager’s cable (2 cables - left
& right).

After above checked, electronics.

1. Replace switch.

2. Use solenoid and cable checker.

3. Adjust switches or cam for B, C,
or D and OOR.

4. Adjust table height.

5. Check all belts for proper tension.
Replace or weld belts as required.

6.  Repair or replace parts.

7. Adjust latch.

8.  Replace levers or adjust as
required.

9.  Check leaf switch mountings.
Check adjustments.

10.  Adjust ball detect.

11.  Determine proper rotation and
adjust to proper phase status.

12.  Use proper line voltage.

13.  Substitute spare cable (to check).

14.  Check cables and repair or
exchange. Reference Service
section cable drawing.

15.  Change the Universal electronic
assemblies. Change the
Consolidated electronic
assemblies.
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Servicing

Safety Guidelines

As with all machinery, there is an element of risk in working on the

GS-Series Pinsetter if the rules of safety are disregarded. Common sense, a
knowledge of the pinsetter, and a knowledge of basic safety procedures will
prevent injury to personnel working on the machines.

1.

2.

10.

ONLY properly trained people should work on the pinsetter.

Always use the correct tools for the job at hand. Remove all tools from
the machine before turning it on.

Wear the proper clothing when working on the pinsetter. Do not wear
neckties or loose clothing that may be caught by the machine. Wear
shoes with safety nonslip soles.

Avoid using cleaners which may be toxic or poisonous.

Fire extinguishers must be on hand and maintained properly. Store oily
rags in a fire proof container.

Care should be taken while near the front of the machine. If it is turned
on, you may accidentally trigger the photocell with your foot or hand
which will cycle the pinsetter.

When working on one GS-Series Pinsetter, turn off either the High
Voltage box toggle switch or the rear mechanic's switch mounted on
the pin elevator. If consolidated electronics are used, toggle the stop/
run switch on the Low Voltage box to the stop position. If more than
one person is working on the machines, turn off both switches to
prevent one person from turning on the pinsetter before the other
person is clear of the pinsetter.

When working on both machines of a lane pair (for example - an
electronic control box or the ball accelerator) power must be turned off
at the Common box and the input power cable must be removed from
the Common box. If Consolidated Electronics are used, turn off power
at the Consolidated High Voltage box and remove the input power
cable from the High Voltage box.

The sweep board should always be lowered when working on the
pinsetter or the ball accelerator.

When service work is to be performed by entering underneath the

setting table, set a jack stand or suitable support under the center of the
table.
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Manually Raising or Lowering Setting Tahle

1. Turn off power.

a. Universal Electronics: Turn off the high voltage switch on top of
the High Voltage box. Remove the high voltage power cable
connecting the Common box to the High Voltage box.

b. Consolidated Electronics: Turn off the main power switch on the
High Voltage box and disconnect the incoming 3 phase power.

2. Remove all pins from the pin deck.

CAUTION: Never remove the V-belt with table in highest positionin a
partially lowered position. The setting table uses the motor brake and V-
belt for position holding. Table will fall to lowest position if belt is
removed.

3. Firmly grip the top of the large table V-belt pulley. Refer to
Figure 8-1

(1) V-BELT
(2) LIFTMOTORBEFOREROTATING
PULLEY

(2
LIFTMOTORBEFORE
ROTATINGPULLEY

Figure 8-1. Manually Raising or Lowering the Setting Table.

4. Before rotating the pulley, use your other hand to lift the motor while
carefully rotating the pulley. Watch the V-belt in the motor pulley. The
belt must stay seated in both pulleys. DO NOT RELEASE PULLEY

GRIP.

5. Lower the motosso it brakes the table drive shhfiforereleasing the
pulley grip.

6. Repeat this procedure until the desired height is obtained.

8-2 Servicing



Changing Setting Tahle V-Belt

1. Turn off power.

a. Universal Electronics: Turn off the high voltage switch on the
High Voltage box.

b. Consolidated Electronics: Turn the stop/run switch on the Low
Voltage box to the stop position.

2. Manually lower the setting table to the new pin setting position. See
previous page.

NOTE: As an alternative, lower the table onto a jack-stand.

3. Change the V-belt.

Setting Tahle Assemhly Removal

1. Place three 914 mm (3’) long 1 x 4 spacers on the pin deck positioned
so the deck will be supported front and back. Reféfigare 8-2

()
SETTING TABLE

(1) 914mmLONG SPACER
(2) SETTINGTABLE

(1)
914 mm LONG
SPACER

Figure 8-2. Placing Spacers.
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2.  Remove the two tension springs from the setting table. Refaguoe
8-3.

(1) TENSIONSPRING

Figure 8-3. Removing Tension Springs.

3. Manually lower the setting table assembly so it is supported by the
spacers. Refer tBigures 8-land 8-2.

4.  Turn the high voltage switch on the top of the Common box to the off
position. Disconnect the power plug from the Common box.
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5. Disconnect the setting table electrical cable and remove the cable
channel. Refer té-igure 8-4

(1)
ABLE CHANNEL
(1) CABLECHANNEL c c

(2) REMOVE 6 X 12 mmHEX HEAD /
SCREWS AND LOCKWASHERS \
I &
L Q

)
REMOVE 6 x 12 mm
HEX HEAD SCREWS AND
LOCKWASHERS

Figure 8-4. Removing Cable Channel.
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6. Disconnect the square shaft assemblies from the setting table. Refer to
Figure 8-5

(1)
SETTING TABLE LATCH
SQUARE SHAFT OR
LEFT-HAND SQUARE SHAFT

(1) SETTING TABLELATCHSQUARE
SHAFT OR LEFT-HAND SQUARE
SHAFT

(2) 6X25mm HEX HEAD SCREW AND
NYLOK

(3) SPOTTING TONG ORRIGHT-HAND
SQUARE SHAFT oas @

(4) SQUARE SHAFTDRIVE GEAR X 2o mm m b

(5) BEARING BLOCK AND SWING LEVER SCREW AND NYLOK
ASSEMBLY

®)
BEARING BLOCK AND
SWING LEVER ASSEMBLY

(4)
SQUARE SHAFT
DRIVE GEAR

....

)
6 x 25 mm HEX HEAD
SCREW AND NYLOK |

®)
SPOTTING TONG OR
RIGHT-HAND SQUARE SHAFT

Figure 8-5. Disconnecting Square Shafts.
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Remove the four upper 16 mm nuts that secure the table to the deck
rack tubes. Refer tBigure 8-6

1
(2) DECKRACKTUBE
(3) SETTINGTABLESTUDS DECK RACK

®)
SETTING TABLE
STUDS

Figure 8-6. Removing Table from Deck Rack Tubes.

NOTE: If the lower nuts are not moved, it makes leveling the reinstalled
deck easier.

8. Manually rotate the setting table motor pulley to raise the deck rack

tubes. Manually lift the sweep to the up position. Reféfignire 8-1
Remove the setting table assembly from the pin deck area.
10. Perform the necessary maintenance or repair.

11. Toreinstall, reverse the removal procedure.
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Clearing Pins Jammed in Distributor

1.  Turn off power.

a. Universal Electronics: Turn off the high voltage switch on top of
the High Voltage box. Remove the high voltage cable connecting
the Common box to the High Voltage box.

b. Consolidated Electronics: Turn the stop/run switch on the Low
Voltage box to the stop position. Also, turn off the rear
mechanic’s on/off switch. If possible, turn off the main power
switch on the High Voltage box and remove the incoming 3 phase
power.

2. Check for pins jammed at track ejector points. Check for pins jammed
at belt turning points. Remove the jammed pins and place them on the
outside return belt track.

3. Check the pin ejector assemblies for proper positions.

4.  Continuous jams require checking the pin station assemblies for broken
parts. Check pin release levers.

5. Upon completion of clearing the jams, replace the high voltage power
cable and turn on the high voltage switch.

6. Check pinsetter operation.

Stopping Machine in Mid-Cycle

Universal Electronics: A machine may be stopped in mid-cycle by turning off

the high voltage toggle switch on top of the High Voltage box. If internal

service work is to be performed, remove the high voltage power cable connect-
ing the Common box to the High Voltage box. Upon completion of work,
reconnect the cable, turn on the high voltage switch, and the machine will

return to the “ready to bowl” position.

Consolidated Electronics: A machine may be stopped in mid-cycle by turning
the stop/run switch on top of the Low Voltage box to the stop position. If
internal service work is to be performed, turn off the main power switch and
disconnect the incoming 3 phase power.

NOTE: Removing the incoming 3 phase power will disable both pinset-
ters. Upon completion of work, reconnect the 3 phase power, turn the
High Voltage main power switch on, and turn the stop/run switch to the
run position. The machine will return to the “ready to bowl” position.
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P6 RN TO COMMON BOX
(5) | - > (25) RIGHT MACHINE
53-200871 v QP10 - HIGH VOLTAGE
MASKING UNIT = D POWER SUPPL (15)
CABLE / (26) (BOX2) L. OPTICAL TRIGGER
(12) COMMON BOX o PHOTOCELL
68-100176  —1 47-862745 <X
REAR CONTROL e 20, & e 8%
BOX ASSY. SOLENOID
DATA )
68-100158 24
WITCH DATA TeLE YouL
POWER
(29) (22) 68-100470
GAMESETTER BOX )
47-662708 FOUL & OPTICAL
( TRIGGER
68-100046 (23)
33) SOLENOID DATA BALL LIFT (19)
HIGH VOLTAGE o oas ADARTOR GPLE BALL LIFT
POWER SUPPLY /SWITCH DATA CONTROL CABLE
(BOX 1) (13) 53-520588
HIGH VOLTAGE BOX
47-862744 \ 20
2
68-%360)382 68-100159
HIGH VOLTAGE BOX MANAGER'S (24)
TO COMMON BOX / REMOTE "ON"  MANAGER'S

CONTROL BOX

Figure 8-7. Universal Voltage Cable Connections and Routing.
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4
)

(10)
(13)

(16)
(19)
(22)
(25)
(28)
(31)

(34)

LEFTMACHINE )
68-100378 SETTING TABLE (5)
68-100380 SWEEP MOTOR (8)

68-100192 BALLACCELERATORMOTOR (11)

HIGH VOLTAGE BOX 47-862744 (14)

TEL-E-FOUL (17)
BALL LIFT CONTROL CABLE 53-520588  (20)
68-100043 FOUL&OPTICALTRIGGER  (23)
HIGHVOLTAGEPOWERSUPPLY (BOX2)  (26)

68-100158 SWITCH DATA (29)
68-100044 SWITCHDATA (32)
68-100193GAMESETTERPOWER & (35)

PERIPHERALCONTROL

RIGHTMACHINE (3)
52-200871 MASKING UNIT CABLE (6)
ELECTRICALJUNCTIONBOX 9)
INCOMINGPOWER

68-100385 RIGHT-HAND SWITCH,

(12)

TROUBLELIGHT &BALLDOOR

68-100383 HIGH VOLTAGE BOX TO

(15)

COMMONBOXRIGHT MACHINE

BALLLIFT (18)
68-100159 MANAGER'S REMOTE ON (21)
BALL LIFT ADAPTOR CABLE 68-100407 (24)
COMMON BOX47-862745 (27)
GAMESETTERBOX47-862708 (30)
68-100382 HIGH VOLTAGE BOX TO (33)
COMMONBOXLEFTMACHINE
PINLIGHT CABLE (PARTOF (36)
ASSEMBLY)

68-100384 LEFT SIDEFUNCTION
SOLENOID &SWITCHES

68-100379 TABLE MOTOR
68-100387 200 VOLTS, 208 VOLTS
220 VOLTS, 380 VOLTS

68-100176 REAR CONTROL BOX
ASSEMBLY
OPTICALTRIGGERPHOTOCELL

PLAYER CONTROL STATION
TEL-E-FOUL POWER 68-100470
MANAGER’S CONTROL BOX
68-100157 SOLENOID DATA
68-100046 SOLENOID DATA
HIGHVOLTAGE POWER SUPPLY
(BOX 1)

68-100381 ELEVATORMOTOR
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Changing Universal Electronic Assemblies

Upon verifying that an electronic box has failed, the following steps must be
taken.

NOTE: Changing these boxes makes it easier to diagnose pinsetter
defects but experience has shown that problems rarely occur in these
units. It is recommended that before the boxes are changed, all other
possibilities (i.e. cable connections, adjustments, part failures, etc.) be
checked first.

NOTE: The electronic boxes and printed circuit boards must be handled
and stored carefully to protect the external connectors and housings from
damage. PCBs must be wrapped in black conductive wrap to prevent
static damage. When the units are to be sent for repair, they must be
carefully packaged in large boxes which have been well-lined with foam
rubber, bubble wrap, and/or styrofoam.

When an assembly or PCB is received back from an authorized repair
center,immediatelyinstall the part onto a machine to verify that it is
functioning properly. By doing so you will get full use of your warranty
and guarantee that the spare unit will be working correctly.

Replacement of High Voltage Box

1. Turn off the high voltage switch on the Common box.

2. Disconnect the power cord connecting the High Voltage box to the
Common box. Refer tbigure 8-8for location.

N\
N\
(1) DISCONNECTHERE i
s i okt
2
alesle El P2:CB
=0, RH. POWER
CONTROL
GAMEM:}%ECRBPOWER
220 VAC 1 A. MAX. m PBi\ELB
LIFT
o
o
=
P6-CB
GAMESETTER
(1 ) P8-( POWER
i
DISCONNECT é ﬂ
(==
P10-CB
HERE & oS
ONTRO

Figure 8-8. Universal Common Box Power Cord Locations.
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3.

Disconnect three motor cables and pin light cable.

NOTE: Boxes and cables are labeled at connection points.

4.

5.

Disconnect remaining cables from the High Voltage box.

Turn the four Quick-Lock bolts one-half turn to disconnect the High
Voltage box from the pinsetter frame.

Replace the defective box with a working unit from the spare parts Kit.

If this does not solve the problem, reevaluate the failure and look for
alternative causes for the failure.

If changing the box does solve the problem, reinsert the failed unit to
make certain the unit has failed. Bad or intermittent connections may
make it appear the problem has been solved only to have it reappear
later.

After confirming the failure, fill out an Electronic Assembly Repair
Traveler form and send a copy of the form along with the defective box
to your authorized Brunswick Electronic Repair Center or your local
Brunswick Distributor. Keep a copy of the form for your records.

Replacement of Common Box

1.

2.

5.

Turn off the high voltage switch on the Common box.
Disconnect the power cord on top of the Common box.
Disconnect the remaining cables from the Common box.

Turn the four Quick-Lock bolts one-half turn and remove the Common
box from the pinsetter frame.

Replace the defective box with a working unit from the spare parts Kit.

NOTE: Boxes and cables are labeled at connection points.

6.

If this does not solve the problem, reevaluate the failure and look for
alternative causes for the failure.

If changing the box does solve the problem, reinsert the failed unit on
another lane pair to make certain the unit has failed. Bad or intermit-
tent connections may make it appear the problem has been solved only
to have it reappear later.
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After confirming the failure, fill out an Electronic Assembly Repair
Traveler form and send a copy of the form along with the defective box
to your authorized Brunswick Electronic Repair Center or your local
Brunswick Distributor. Keep a copy of the form for your records.

Check the +5 volt adjustment found in the Adjustment section of this
manual.

Replacement of Gamesetter Box

1.

2.

Turn off the high voltage switch on the Common box.
Disconnect the power drop cord from the Common box.
Remove all cable connections to the Gamesetter box.

Turn the four Quick-Lock bolts one-half turn and remove the Gameset-
ter box from the pinsetter frame.

Install the replacement Gamesetter box and recoatigéamesetter
cables to their proper location. ReferRigure 8-7

NOTE: Boxes are labeled at connection points.

6.

7.

Remove the four cover screws to the replacement Gamesetter box.

Set the 8-position DIP switch (SW1) to the binary lane 1.D. number.
Refer toFigure 8-9 Use chart irFigure 8-10to determine which
switches must be on. The lane number is set to one-half of the even
lane number.

NOTE: If pinsetters are installed with Brunswick Source Command,
Command Network, BowlerVision, or Frameworx Systems, the 8-position
switch should be set with only position one “on” as indicateigure 8-9



(1)

()

LANE ASSIGNMENT SWITCH
SWITCH ON

(8)
BINARY SWITCH COUNT
(POSITIONS 1-5)

(3) QUICK SETTING TABLE
(6) DISTRIBUTOR STOP ENABLE
(5) NO FUNCTION

ONDNPRWN

ON

BWON o

1
2
4
8

6
7) DELAYED SETTING TABLE

4) DISTRIBUTOR STOP DISABLE
5

:
(
(5) NO FUNCTION

CHARACTERIZATION

—

Figure 8-9. Gamesetter Switch Settings.

(1) LANEASSIGNMENTSWITCH
(4) DISTRIBUTORSTOPDISABLE
(7) DELAYEDSETTINGTABLE

(2) CHARACTERIZATIONSWITCH

(5)
(8)

NOFUNCTION
BINARY SWITCHCOUNT (POSITIONS 1-5)

(3)
(6)

QUICKSETTING TABLE
DISTRIBUTORSTOPENABLE
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Switches (X = On/Right)

Position 6

# of | Binary
Lanes | # 3 4 5 6
2 1
4 2
6 3
8 4 X
Positions 1 -5 10 5 X
Lane Assignment 12 6 X
14 7 X
R |4 16 | 8 X
2 2
2 g 18 9 X
5 16 20 10 X
9 22 11 X
8
24 12 X X
26 13 X X
28 14 X X
30 15 X X
32 16 X
34 17 X
36 18 X
38 19 X
40 20 X X
42 21 X X
44 22 X X
46 23 X X
48 24 X X
50 25 X X
52 26 X X
54 27 X X
56 28 X X X
58 29 X X X
60 30 X X X
62 31 X X X
Delayed Setting Table (Off) X

Quick Setting Table (On)

Position 7

Distributor Stop Disable (On)

Distributor Stop Enable (Off)

Position 8

Not Available (On or Off)

Figure 8-10. 8-Position DIP Switch Position Chart.




(1) DOUBLEDETECT (BOWLERVISION
ORFRAMEWORX)

(2) SINGLEDETECT (STAND-ALONE)
AUTOMATIC SCORERSWITH
SCANNERSORCCD

(3) DOUBLEDETECTAUTOMATIC
SCORERSWITHOUT SCANNERS
ORCCD

Set the positions of the DIP switch (SW2) to one of the three positions
shown inFigure 8-11 The positions will depend on which type of
scoring system you have.

ON ON ON
SCN [} | scN SCN
GM GM GM
OOR OOR OOR
Q) 2 ()
DOUBLE DETECT SINGLE DETECT DOUBLE DETECT
(BOWLERVISION (STAND-ALONE) AUTOMATIC SCORERS
OR FRAMEWORX) AUTOMATIC SCORERS WITHOUT SCANNERS
WITH SCANNERS OR CCD OR CCD

9.

10.

11.

12.

Figure 8-11. Characterization Switch Positions

Reconnect the cables and reinsert the power drop cord into the Com-
mon box. Refer té-igure 8-7for proper cable connections.

If the new box does not solve the problem, reevaluate the failure and
look for alternative causes for the failure.

If changing the box does solve the problem, reinstall the failed box to
make certain the unit has failed. Bad or intermittent connections may
make it appear the problem has been solved only to have it reappear
later.

After confirming the failure, fill out an Electronic Assembly Repair
Traveler form and send a copy of the form along with the defective unit
to your authorized Brunswick Electronic Repair Center or your local
Brunswick Distributor. Keep a copy of the form for your records.

Replacement of Player Control Station
1.

Turn off power to the Player Control Station (power and transmission
signals come from the Gamesetter box, therefore, make certain the
pinsetter is turned off.)

Remove the ball lift hood.

Disconnect the cable from the Player Control Station assembly
mounted in the ball lift face panel.

Remove the Player Control Station assembly and reinstall a spare unit.

If the new assembly does not solve the problem, reevaluate the failure
and look for alternative causes for the failure.
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6. If changing the assembly does solve the problem, reinstall the failed
assembly to make certain the unit has failed. Bad or intermittent
connections may make it appear the problem has been solved only to
have it reappear later.

7.  After confirming the failure, fill out an Electronic Assembly Repair
Traveler form and send a copy of the form along with the defective
assembly to your authorized Brunswick Electronic Repair Center or
your local Brunswick Distributor. Keep a copy of the form for your
records.

Changing Consolidated Electronic Assemblies

8-16 Servicing

Occasionally electronic boxes or PCBs will need to be changed in order to
troubleshoot pinsetter malfunctions. Keep a written log of malfunctions and
what board or assembly was replaced in order to resolve the pinsetter problem.
This will dramatically reduce the amount of time required for troubleshooting

the pinsetter at a later date.

NOTE: Never change circuit boards or complete assemblies without
troubleshooting related components. It is recommended that before the
assemblies are changed, check for the obvious failures such as cable
connections, part failures (motors, solenoids, switches and shorted
wiring) or misadjustments.

NOTE: The electronic boxes and PCBs must be handled and stored
carefully to protect the external connectors and housings from damage.
PCBs must be wrapped in black conductive wrap to prevent static dam-
age. When the units are to be sent for repair, they must be carefully
packaged in large boxes which have been well lined with foam rubber,
bubble wrap, and/or styrofoam.

When an assembly or PCB is received back from an authorized repair
center,immediatelyinstall the part onto a machine to verify that is func-
tioning properly. By doing so you will get full use of your warranty and
guarantee that the spare unit will be working correctly.
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(14) | | (12) p25-1 [ FUNCTION
REAR CONTROL | 1 RIGHT SIDE FUNCTION SOLENOID &
BOX — SOLENOID & SWITCHES / SWITCHES
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47-142621-000 an
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A7-122617-000 P6 /P7 P14 47-142616-000
| — d
17) L— v (19)
ELEVATOR MOTOR T~ | PR —Po TABLE MOTOR
47-142616-000 / ) 47-142615-000
2 | MASKING 20
(16 UNIT (20)
MASKING Ris @ y; LEFT-HAND
CONTROL™ HIGH VOLTAGE PIN LIGHT
UNIT BOX POWER
s (PART OF
53-200871-000 o b 22) ASSEMBLY)
P17 BALL LIFT
@1 \ (28 VAC)
MANAGER'S (23) ya
LANE CONTROL \ LEFT LANE (26)
) ¥ P21 FOUL &
68-100159-000 BALL RACK RESET
| __ OPTICAL
—T TRIGGER
(5) — | CABLE
(8)
TEL-E-FOUL
POWER BOX
(7) (9)
OPTICAL TRIGGER TEL-E-FOUL
PHOTOCELL UNIT
(10)
BALL LIFT
BALL LIFT ADAPTER
CABLE
68-100407-000
(11)

MANAGER'S
CONTROL BOX

Figure 8-12. Consolidated Voltage Cable Connections and Routing.
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Figure 8-12. Consolidated Voltage Cable Connections and Routing.

1
4

)
(10)

(13)
(16)
(19)

(22)
(25)

8-18

LOW VOLTAGE BOX
RIGHT-HANDPINSETTER

OPTICALTRIGGERPHOTOCELL
BALLLIFT

TABLE SWITCHAND HARNESS
MASKING CONTROLUNIT
53-200871-000

TABLE MOTOR 47-142615-000

BALL LIFT (28 VAC)
RIGHT BALLRACKRESET
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(2)
(5)

(8)
(11)

(14)
17
(20)

(23)
(26)

HIGHVOLTAGEBOX
MASKINGUNIT

TEL-E-FOULPOWERBOX
MANAGER'S CONTROLBOX

REAR BOX CONTROL 47-243071-003
ELEVATORMOTOR 47-142616-000

LEFT-HAND PINLIGHT POWER

(PART OF ASSEMBLY)

LEFT LANEBALLRACKRESET
FOULAND OPTICAL TRIGGER CABLE
47-142619-000

(3)
(6)

9)
(12)

(15)
(18)
(21)

(24)
(27)

LEFT-HANDPINSETTER
BALLLIFTADAPTER CABLE
68-100407-000

TEL-E-FOULUNIT

RIGHT SIDEFUNCTION SOLENOID
& SWITCHES 47-142620-000
LEFT SIDEFUNCTION SOLENOID
& SWITCHES 47-142621-000
SWEEP MOTOR47-142617-000

MANAGER'S LANE CONTROL
68-100159-000

BALL ACCELERATOR 47-142614-000
PLAYER CONTROL STATION



Replacement of Consolidated High Voltage Box (Complete)
Upon verifying that the High Voltage box has failed, the following steps must

be taken.
1. Turn off the main power switch (SW9) on the left side of the High
Voltage box.
2. Disconnect the incoming 3 phase power cord connected to AC Power
In (P34). Refer td-igure 8-13
[ ] — T ]
= (10) E DISTRIBUTOR
sts ) BALL "\ L~
(M rrs |~ TMAINPOWER  ACCELERATORI] = 1 MOTOR
TABLE MOTOR —{ o =lem P20 POWER
ST ] | T
ITOOV-LCE); MAIN PDV\;E; SWITCH GAMEMAKER \ BALL ACLERATOR (7)
® & ®) POWER ¢ | SWEEP MOTOR
= A/IC POWER POWER
oool—T1
(7)—] Y]
SNEER ~2¢ i PIN (Ij)GHT
II;AOOV'I\'I(EE N ®ACPOWERSW2 (4) SWITCH \ ™)
P17 i PIN LIGHT P8 | +— TABLE MOTOR
o @ SWITCH A POWER
o Q0 S
DISTRIBUTOR envusronen ST T/ O KA
MOTOR POWER ®
(5) P —————
PIN LIGHT ®)
POWER LIGHT POWER| —/—
(11) (12)
LEFT SIDE RIGHT SIDE
Figure 8-13. Left and Right Side Views - Consolidated High Voltage Box.
(1) TABLEMOTORPOWER (2) MAINPOWERSWITCH (3) AICPOWER
(4) PINLIGHTSWITCH (5) PINLIGHTPOWER (6) DISTRIBUTORMOTORPOWER
(7) SWEEPMOTORPOWER (8) LIGHTPOWER (9) GAMEMAKERPOWER
(10) BALLACCELERATOR (11) LEFTSIDE (12) RIGHTSIDE
3. Disconnect the motor cables (table, sweep, distributor, and accelerator)
and the pin light cables from the left and right sides of the High Voltage
box. Refer toFigure 8-13
NOTE: In order to proceed with the following steps, removal of the front

cover of the Consolidated Low Voltage box is necessary.

NOTE:

Use Figures 8-14 and 8-15 for hardware and connector location

when proceeding with steps 4 through 8.
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4. Remove J7 and J11 connectors from both I/O PCBs and pull them into
the High Voltage box. Refer teigure 8-14

5.  Remove the J13 connector from the CPU PCB and pull it into the High
Voltage box. Refer téigure 8-14

6. Remove P36 (2-wire connector) from the wiring attached to J9 on the
CPU PCB. Refer td-igure 8-14

0 \ / N =] =1

&

VA
B—m @@\Q? /
H]Q Hﬁ H u ® / ] ®

1 | ’
[ l b
Nig

] i D D D 11 .

0= b — — :H Q DD k/H]: B — — :{D ]
] O

E I w— (o . il S w— () T 5

\ 1 /1 I | - \ | /1 || |

3 ﬁ@?
/ \ °©0o /
i / \ \ / i \
¥/ ‘ ’ N
(4) (5) (6) (7)
©) J7 J13-CPU J11-1/0 )
J11-1/0 LEFT LANE HIGH VOLTAGE  RIGHT LANE RIGHT LANE
/O POWER OUTPUTS 22/26 VDC OUTPUTS
22/26 VDC
Figure 8-14. Internal View - Consolidated Low Voltage Control Box.
(1) 1VoPCB (2) CPUPCB (3) J11-JOLEFTLANEI/OPOWER
22/26 VDC
(4) J7LEFTLANE SOLENOIDOUTPUTS (5) J13-CPUHIGHVOLTAGE POWER (6) J11-1/ORIGHTLANEI/O POWER
22/26 VDC

(7) J7RIGHTLANESOLENOIDOUTPUTS

7. Remove the two hex head machine screws (1/4-20 x 3/8”) which
secure the bottom of the High Voltage box to the long mounting plate.
Refer toFigure 8-15

8.  Carefully remove the two 1/4-20 x 3/8” hex head screws which attach

the High Voltage box to the Low Voltage box. They are located in the
corners at the bottom of the Low Voltage box. Refdfigure 8-15
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(2) 7
LONG MOUNTING ﬁ
PLATE 5
(5)
1/4-20 X 3/8"
HEX HEAD MACHINE S
@) SCREW -
LONG MOUNTING . I
. <= l 1420 X 316"
o HEX HEAD MACHINE \

3 SCREW o
dOs !

@

(3)
LOW VOLTAGE
BOX

(6)
(1) 5/16" WASHER
PINSETTER
FRONT MOUNTING
PLATE

5) 4
1/4-20 X 3/8" HIGH VOLTAGE

SCREW \é

HEX HEAD MACHINE BOX
Figure 8-15. Consolidated High Voltage Box and Low Voltage Box Mounting Hardware.
(1) PINSETTERFRONTMOUNTINGPLATE (2) LONGMOUNTINGPLATE (3) LOW VOLTAGE BOX
(4) HIGHVOLTAGEBOX (5) 1/4-20X 3/8"HEXHEAD MOUNTING (6) 5/16”"WASHER

SCREW

9. The High Voltage box can now be removed as an assembly.

CAUTION: To avoid personal injury and damage to the pinsetter cabling,
visually inspect that all wires connected to the left and right side of the
High Voltage box have been removed as well as wires connected between
the High Voltage box and Low Voltage box.

10. Replace the defective box with a working unit from the spare parts kit

or another lane pair that is functioning correctly. Reverse the removal
procedure.
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11.

12.

13.

If this does not solve the problem, reevaluate the failure and look for
alternative causes for the failure. Refer to the Troubleshooting section
of this manual for other possible causes for the failure.

If changing the box does not solve the problem, reinsert the failed unit
to make certain the unit has failed. Bad or intermittent connections may
make it appear the problem has been solved only to have it reappear
later.

Sometimes troubleshooting individual components can determine
whether to replace the defective parts or send the complete unit to an
authorized distributor for repair. If the unit needs to be sent back, fill out
an Electronic Assembly Repair Traveler form and send a copy of the
form along with the defective box to your authorized Brunswick Dis-
tributor. Keep a copy of the form for your records.

NOTE: A copy of this form is in Appendix B of this manual.

Replacement of the Consolidated Low Voltage Box (Complete)

1.

Turn off the main power switch (SW9) on the left side of the High
Voltage box. Refer téigure 8-13

Disconnect the incoming 3 phase power cord connected to AC Power
In P34. Refer td-igure 8-13

Disconnect all the external cables attached to the right and left side of the
Low Voltage box, including the ground strap. Refefitpure 8-16
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Figure 8-16. Left and Right Side Views - Consolidated Low Voltage Box.

NOTE: Remove the front cover to the Low Voltage box before proceeding
with the following steps.

4. Remove J7 and J11 connectors from both 1/0O PCBs and pull them into
the High Voltage box. Refer teigure 8-14

5. Remove the J13 connector from the CPU PCB and pull it into the High
Voltage box. Refer téigure 8-14

6. Remove P36 (2-wire connector) from the wiring attached to J9 on the
CPU PCB. Refer tdrigure 8-14

7. Remove the four 1/4-20 x 3/8” hex head screws that secure the Low

Voltage box to the long mounted plates located on the front of the left
pinsetter on a pair of lanes. Also remove the two 1/4-20 x 3/8” hex
head screws that help support the High Voltage box. This hardware
attaches the High and Low Voltage boxes together. Reféigtoe

8-17.

CAUTION: To avoid personal injury and damage to pinsetter cabling,

visually inspect that all wires connected to the left and right sides of the

Low Voltage box have been removed as well as wires connected between
the High and Low Voltage boxes.
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Figure 8-17. Consolidated High Voltage Box and Low Voltage Box Attaching Hardware.
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(1) PINSETTERFRONTMOUNTINGPLATE
(%)

(4) HIGHVOLTAGEBOX

10.
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LONGMOUNTINGPLATE (3) LOW VOLTAGE BOX

1/4-20 X 3/8"HEX HEAD MACHINE
SCREW

Replace the defective box with a working unit from a spare parts kit or
another lane pair that is functioning correctly. Reverse the procedure
described above to correctly reattach all the cables and hardware.

Check the +5 volts adjustment at the CPU PCB. Refer to the Adjust-
ments section of your service manual for a detailed description.

Confirm that the switch settings are correct on the characterization (4-
position DIP) and the lane assignment (8-position DIP) switches
located on the CPU PCB. Use the removed assembly to verify these
settings. Refer to the Consolidated Electronics section for the switch
settings that apply to your operating environment.



11. If this does not solve the problem, reevaluate the failure and look for
alternative causes for the failure. Refer to the Troubleshooting section
of this manual for other possible causes.

12. If changing the box does not solve the problem, reinsert the failed unit
to make certain the unit has failed. Bad or intermittent connections may
make it appear the problem has been solved only to have it reappear
later.

13.  Further troubleshooting can determine which printed circuit board in the
assembly needs to be replaced. If the unit or an individual circuit board
needs to be sent back, fill out an Electronic Assembly Repair Traveler
form and send a copy of the form along with the defective box to your
authorized Brunswick Distributor. Keep a copy of the form for your
records.

Replacement of Consolidated Low Voltage 1/0 PCBs

If it is determined that one pinsetter in a lane pair is malfunctioning, replace-
ment of either the left or right I/O PCB may restore the pinsetter to normal
operation.

NOTE: The two I/O PCBs in a Low Voltage box are identical and can be
interchanged with each other to troubleshoot a specific lane problem.

Follow the steps below to safely replace a defective 1/0 PCB.

1. Turn off the main power switch (SW9) on the left side of the High
Voltage box. Refer tdigure 8-13

2. Disconnect the incoming 3 phase power cord connected to AC Power
In (P34). Refer tdigure 8-13

NOTE: Remove the front cover of the Low Voltage box before proceeding
with the following.

CAUTION: Be careful when removing and replacing all connectors from
printed circuit boards. Failure to do so could cause major damage to the
PCBs involved. DO NOT remove any connectors by pulling on the wires
that attach to them. Instead, firmly grasp the connector and remove it
from the PCB.

3. Disconnect J1 through J11 connectors from the 1/0O board. Refer to
Figure 8-18for the location of each connector.

4. Remove the green ground wire connected to SPADE 3. Refer to
Figure 8-18.

5. Remove the five phillips head screws that secure the I/O PCB to the
Low Voltage box. Refer t&igure 8-18
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3) (1) (2)
PHILLIPS HEAD J1 J2 @)
SCREW +5 AND 12 VDC SWITCH INPUTS PHILLIPS HEAD
\ / SCREW
(14) ® é / @ “
2 | Bl[® DI 4
REMOTE — | - ] —— — 3
TROUBLE ——— ——— | “SCANNER
(13)
Ja (%)
POWER SPADE 3
CONTROL < | (GROUND)
JI——— . ®)
12
(JS) e D H}/ SOLENOID
(11) K
J6 — — T IT= — 3
STOP MASK - U+ @)
CONTROL — _J9
STROKE
e [ e 3 e 3 Je 3 (8)
| | | | e
®3) SWEEP
PHILLIPS HEAD
SCREW ~® ] @|
(3)
9 PHILLIPS HEAD
<J11%) J(ﬂ SCREW
TABLE SWITCHES POWER 22/26 VDC
AND SOLENOIDS
Figure 8-18. Consolidated Low Voltage Box I/0O PCB Removal.
(1) J1+5AND 12VDC (2) J2SWITCHINPUTS (3) PHILLIPSHEAD SCREW
(4) J3SCANNER (5) SPADE3(GROUND) (6) J7SOLENOIDOUTPUTS
(7) J9STROKE (8) JBSWEEP (9) J11POWER22/26 VDC
(10) J10TABLE SWITCHESANDSOLENOIDS (11) J6STOPMASKCONTROL (12) J5CPUTOIO
(13) J4POWERCONTROL (14) J12REMOTETROUBLE
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6. At this point, the I/O PCB can be removed. Brunswick recommends

that you install the suspect board into another lane pair to verify that the
board is malfunctioning.

If this does not solve the problem, reevaluate the failure and look for
alternative causes for the failure. Refer to the Troubleshooting section
of this manual for other possible causes.

If changing the printed circuit board solves the problem on the malfunc-
tioning pinsetter but moves the problem to the lane in which you ex-
changed the board, remove the defective board. If the circuit board will
be sent in for repair, fill out an Electronic Assembly Repair Traveler
form and send a copy of the form along with the defective board to
your authorized Brunswick distributor. Keep a copy of the form for

your records.



Replacement of Consolidated Low Voltage CPU PCB

If a malfunction is affecting both lanes of a lane pair, and all the associated
cables and connectors have been checked, the Consolidated Low Voltage
CPU PCB may be defective.

Follow the steps below to successfully replace a defective CPU PCB.

1. Turn off the main power switch (SW9) on the left side of the High
Voltage box. Refer téigure 8-13

2. Disconnect the incoming 3 phase power cord connected to AC Power
In (P34). Refer td-igure 8-13for the location.

NOTE: Remove the front cover of the Low Voltage box before proceeding
with the following steps.

CAUTION: Be careful when removing and replacing all connectors from
printed circuit boards. Failure to do so could cause major damage to the
PCBs involved. DO NOT remove any connectors by pulling on the wires
that attach to them. Instead, firmly grasp the connector and remove it
from the PCB.

3. Disconnect J1 through J12 connectors from the 1/O PCB. Refer to
Figure 8-18

4. Remove the green ground wires connected to SPADE 2 and 3. Refer
to Figure 8-19

5. Remove the eight phillips head screws that secure the CPU PCB to the
Low Voltage box. Refer t&igure 8-19
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Figure 8-19. Consolidated Low Voltage Box CPU PCB Removal.
(1) J2LEFTI/OCONNECTION (2) J3RIGHTI/OCONNECTION (3) 4
(4) JB6SCORER (5) SW3LANEASSIGNMENTSWITCH (6) SW4CHARACTERIZATION
SWITCH
(7) SPADE 2 (GROUND) (8) SW5DCBYPASS SWITCH (9) R1455V VARIABLE RESISTOR
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(13) J10 VR2 (14) J9DRIVERS (15) SPADE 3(GROUND)
(16) JSKEYSWITCH (17) JLCOMLINE (18) PHILLIPSHEAD SCREW
6. At this point, the CPU PCB can be removed. Brunswick recommends
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that you install the suspect board into another lane pair to verify that the

board is defective before returning it for repair.

Before installing the replacement board, be sure that jumpers JU1
ected. Use the removed board as a

through JU11 are properly conn

reference. Refer t&igure 8-19for location.




10.

11.

Verify that the lane assignment and characterization switches are set to
the correct operating environment. Use the remove board as reference.
Refer toFigure 8-19for location.

Check the +5 volts adjustment on the CPU PCB. Refer to the Adjust-
ments section of the service manual for a detailed description.

If this does not solve the problem, reevaluate the failure and look for
alternative causes for the failure. Refer to the Troubleshooting section
of this manual for other possible causes.

If changing the printed circuit board solves the problem on the malfunc-
tioning pinsetter but moves the problem to the lane in which you ex-
changed the board, remove the defective board. If the circuit board will
be sent in for repair, fill out an Electronic Assembly Repair Traveler
form and send a copy of the form along with the defective board to
your authorized Brunswick distributor. Keep a copy of the form for

your records.
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Round Belt Repair and Replacement

The GS-Series pinsetter uses green polycord belts of various lengths to move
pins through the transport band, elevator and distributor. These belts stretch
and become loose and slip on their pulleys. They also crack and break which is
a result of a normal aging process.

If the belt stretches and becomes loose, you may cut out a section of the belt
and reweld it to the proper length. The belt is 12 mm in diameter when new.
Once the belt has stretched and been recut several times, its diameter will be
reduced. This will decrease its gripping power and effectiveness in handling
pins. Belts with a diameter under 10 mm or showing cracks should be replaced
to keep this area reliably handling pins.

Welding Round Belts

1. Figure 8-15gives nominal lengths of all distributor belts. The dotted
lines represent belts that are not factory installed.

(1
1.54 m (60.5 in.) for 12 mm BELTS
1.6 m (63 in.) for 15 mm BELTS
LEFT LANE T-BAND
3.93 m (154.7 in.) -~

3.93 m (154.7 in.)

)
975 mm (38.4 in.) ELEVATOR

3.66 m (144 in.)

3.66 m (144 in.)

1.39 m (54.7 in.)

1.39m (54.7 in.)

3.66 m (144 in.)

3.66 m (144 in.)

3.93m (154.7 in.)

3.93m (154.7 in.)

(1
1.54 m (60.5 in.) for 12 mm BELTS
1.6 m (63 in.) for 15 mm BELTS
LEFT LANE T-BAND

Figure 8-20. Round Belt Lengths.

(1) 1.54m (60.5in.) FOR 12 mm BELTS

1.6 m (63in.) FOR 15 mm BELTS
LEFTLANE TRANSPORT BAND
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(2) 975mm (38.4in.) ELEVATOR



2. Cut off both ends of the belt neatly and vertical to the belt axis with the
belt cutter found in your belt welding kit.

3. Pull the belt around the shaft the pulleys are mounted on.

4. Place each belt end in the belt holder so theglaylatly pressed
together. Refer téigure 8-21

5. Push the soldering iron blade between them and heat the belt.

NOTE: Both ends of the belt must be on the same axis on both sides of
the blade.

6. As soon as the belt begins to melt, tighten the knurling screws of the
holder slightly.

7. When a pad of melted polycord has formed, withdraw the soldering
iron. Refer toFigure 8-21

8. Tighten the knurling screws.

()]
1) TIGHTEN KNURLING SCREW
BELT HOLDER AS BELT BEGINS TO MELT

@
BELT HOLDER

@

Figure 8-21. Welding Round Belts.

(1) BELTHOLDER (2) TIGHTENKNURLING SCREWASBELT (3) ROUNDBELT
BEGINSTOMELT

NOTE: DO NOT OVERTIGHTEN. The melted polycord will be pushed
out and the cold polycord left in the center will not form a weld.

9. Allow to cool for approximately two minutes.

10. Cut the bead from around the belt with a sharp knife or single edge
razor blade.

11. Wait another 5-10 minutes.

12. Install the belt onto the pulleys.
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Changing Spotting Tongs

If a spotting tong becomes damaged and needs to be removed for repair, use
the following instructions.

1. Turn off the power.

a. Universal Electronics: Turn off the High Voltage box toggle
switch and the Mechanic's Rear Control Box toggle switch to
prevent anyone else from starting the pinsetter while you are
servicing this machine. Disconnect power to the High Voltage
box if you will be leaving the machine unattended.

b. Consolidate Electronics: Turn the Low Voltage stop/run switch to
the stop position and the mechanic’s rear control box toggle
switch to the off position to prevent anyone else from starting the
pinsetter while you are servicing the machine. Disconnect power
to the High Voltage box if you will be leaving the machine unat-
tended.

2. Turn on the Pin Light Bypass switch to assist you in removal of the
spotting tongs.

3. Manually lower the setting table onto a jack stand or other suitable
support.

NOTE: If suspending the setting table on the stroke limiter plate, it must
still be supported by a jack stand or some means of support to prevent the
table from dropping if the stroke limiter is bumped or slips.

4. Turn the spotting tong square shaft until the spotting tongs are open
completely. The “ST” switch should be closed. Refefiture 8-22

(2)

OPENSTOP
(1) CLOSEDSTOP

(2) OPENSTOP (1)

(3) GEARRACK CLOSEDSTOP

(3)

(4) SPOTTING TONG SWITCHCLOSED GEAR RACK

(5) RIGHT-HAND SQUARE SHAFT

®
e~

=
CE[=1R0] S .
8l 2
© o5
RIGHT-HAND (4) /‘ )|
SQUARE SHAFT SPOTTING TONG

SWITCH CLOSED

Figure 8-22. Spotting Tongs Open.
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5. Remove the hardware holding the spotting tongs to the setting table.
Refer toFigure 8-23 Retain the hardware. To keep the tongs timed
properly, it is advisable to only remove one set of tongs at a time.

()
REMOVE HARDWARE
& REMOVE TONGS

(1) REMOVEHARDWAREAND
REMOVETONGS

—==e=c

Figure 8-23. Spotting Tongs Open.

6. When replacing the tongs, select the correct type depending on the
position of the tongs in the table. RefefFigure 8-24 If the cover
plate is not on at this time, close the tongs, align the holes and install the
cover plate.

(1) SPOTTINGTONGSPINSTATIONS
1,4,5, AND 6

(2) SPOTTINGTONGSPINSTATIONS
2,3,7,8,9, AND 10

(1) (2)
SPOTTING TONGS SPOTTING TONGS
PIN STATIONS 1,4, 5, AND 6 PIN STATIONS 2, 3,7, 8,9, AND 10

Figure 8-24. Spotting Tongs.
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(1) TURNGEARTOOPENTONGS
(2) TONGSMUSTBECOMPLETELY
OPENTOTHESTOP
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Turn the gear on the bottom of the assembly until the tongs are com-
pletely open to the stop. ReferR@ure 8-25

@
TURN GEARS TO
OPENTONGS

@
TONGS MUST BE
COMPLETELY OPEN
TOTHESTOP

Figure 8-25. Spotting Tongs Completely Open.

8.

Place the open spotting tongs on the setting table so the gears mesh.
Reinstall the mounting hardware through the cover plate and the

mounting holes.

Manually rotate the square shaft to close and reopen the tongs to check
for proper movement of the tongs.



Spotting Tong Clutch And Shaft Removal Procedure

(1) CLUTCHSHAFTGEAR

(2) SPINDLEFLANGE

(3) ALLENHEADBOLTS

(4) SWITCHCLUSTERASSEMBLY
(5) SETSCREW

NOTE: Disconnect incoming power to the Universal Common box or
Consolidated High Voltage box before proceeding with the removal of the
spotting tong clutch and shaft.

When removing the spotting tong clutch and shaft, loosen the 3 mm
allen head set screw which secures the clutch shaft gear to the shaft
and slide it toward the spotting tong clutétigure 8-26

Remove the four 5 mm allen head socket screws which hold the spindle
flange to the switch cluster assembly.

——
N
RIS
R e
2>y »»)»
= ))’)’))»»»»
7)7)7,
\ > >

(4)
SWITCH CLUSTER
ASSEMBLY

@)
SPINDLE FLANGE

(1)
CLUTCH SHAFT
GEAR

5
SET SCREW

Figure 8-26. Remove Hardware.

Slide the shaft out of the spotting tong solenoid and remove it from the
pinsetter.

Disassemble the clutch assembly by compressing the clutch spring with
the spring tightener and rotating the spring tightener to the open slot. By
doing so, the clutch assembly can then be disassembled.

Clean all the components with a water based cleaner and a dry towel.

When reassembling the clutch, position the shiny sides of the two clutch
discs to contact the clutch ge&igure 8-27
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6. Compress the clutch spring tighter in the middle notch. Use Adjustment
#30 as a guide.

1
SPINDLE SHAFT

(2)
CLUTCH DISCS

®3)
3 NOTCHES

(1) SPINDLESHAFT \ USED FOR ADJUSTING

(2) CLUTCHDISCS ~
(3) 3NOTCHESUSEDFORADJUSTING
(4) SAFETYCLUTCH

(5) CLUTCHGEAR

(4)
CLUTCH GEAR

(4)
SAFETY CLUTCH

Figure 8-27. Reassembling Clutch.

Spotting Tong Clutch and Shaft Reinstallation

1. Reinstall the spotting tong clutch and shaft, reversing the removal
procedure. One millimeter (1 mm) of side play in the shaft should exist
when it is reinstalled to prevent binding in the assembly.

2. Toincrease the side play, hold the clutch shaft gear and move the shaft
toward the switch cluster. To decrease the side play, move the shaft

toward the spotting tong clutch. Lock the set screw and verify 1 mm of
side play exists.

3. Make the second half of Adjustment 30.

4. Operate the pinsetter to verify the spotting tong clutch is operating
correctly.
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Changing Motors

The GS-Series Pinsetter uses three different motors. If a motor has to be
changed, use the following guidelines.

Motor Removal

1. Turn off the power.

a. Universal Electronics: Turn off the HV power toggle switch on
the High Voltage box. Remove the High Voltage box power
cable from the Common box.

b. Consolidated Electronics: Turn the stop/run switch on the Low
Voltage box to the stop position. Turn off the high voltage main
power switch and disconnect the incoming 3 phase power.

2. Unplug the motor from the High Voltage box.

3. Table Motor - if the motor being changed is the table motor, manually
lower the table onto a jack stand or all the way down to the new pin
setting height. The table chain and crank arm should be in a straight
line. Do not lower the table onto the stroke limiter plate; bumping or
vibrating the pinsetter may cause it to slip and damage the pinsetter or
cause serious injury to the person working on the machine.

4. Sweep Motor - if the motor being changed is the sweep motor, drop the
sweep into the guard position.

5. Lift up against the belt tensioner spring and remove the "V" belt from
the pulley.

6. Remove motor support bracket from the left drive frame and lift the
motor out of the pinsetter.

7. Remove the motor wire cover plate and disconnect the four wires
attached to the terminal block and ground screw.
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(1) 60CYCLESIDE
(2) 50CYCLESIDE
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Motor Pulley

If a pulley is to be removed from a defective motor and installed on a replace-
ment motor, care must be exercised in putting the pulley on in the correct
direction. Some distributor and table motors have a dual pulley. The smaller
side (55 mm) is for use when the pinsetter is powered by a 60 cycle (60 hz)
supply. The larger size (65 mm) is used when the power supplied is 50 cycles
(50 hz). Refer td-igure 8-28 The sweep motor pulleys and accelerator
pulleys are the same for 50 and 60 cycle. Motor pulleys that are put on
backward can result in pin handling problems in the distributor and lowering the
table too fast and causing pinfall errors and excessive wear on the stroke
limiter assembly and setting table.

55 mm 65 mm
(2-5/32") (2-9/16")

——

Q)
60 CYCLE SIDE

~

@
50 CYCLE SIDE

Figure 8-28. Dual Pulley.

Motor Pulley Removal

1. Loosen the pulley's set screw with a 3 mm Allen wrench (hex key) and
save.

2. Use a gear puller to slide the pulley off the shaft. Note and save the
key.

Motor Pulley Installation
1. Make certain the key is properly seated in the motor shaft.

2. Tap the pulley onto the shaft with a soft faced hammer.

3. Align the pulley so that the “V” belt will ride in the center of the motor
pulley and the large drive pulley.

4. Tighten the set screw to prevent the pulley from moving out of position.



Motor Rewiring

When replacing a defective motor with a spare, it will be necessary to swap
the cable from the old motor to the replacement. Make sure that the cable is
unplugged from the High Voltage box before starting the wiring transfer. Itis
necessary that the replacement motor be wired for the proper three phase
voltage. Figures 8-29and8-30illustrate how the wiring straps should be
arranged for a 220-240 volt system and for a 380-420 volt system. The table
and sweep motors have electrical brakes that work only on the 220/240 volts.
Use caution in making sure you have attached the wires and positioned the
straps properly as the replacement motor’s terminal block may be backward in
relation to the motor you are removing.

(1)
MOTOR WIRING FOR
220 TO 240 VOLTS

(1) MOTORWIRING FOR220TO | | | |
240 VOLTS @

(2) MOTORCABLEFROMHIGH MOTOR CABLE FROM HIGH VOLTAGE BOX
VOLTAGE BOX I I I I

(3) GROUND (3)

(4) WIRINGSTRAPS GND 230V 230V 230V

)
——, WIRING STRAPS

(5) BRAKE 220 V
(6) GROUNDCONNECTION

— 6)
L~ GROUND CONNECTION

Figure 8-29. 230 Volt Motor Connection.
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(1) MOTORWIRING FOR380TO
420 VOLTS

(2) MOTORCABLEFROMHIGH
VOLTAGE BOX

(3) GROUND

(4) WIRINGSTRAPS

(5) BRAKE 220 V

(6) MOTORWIRING BLOCK

(6) GROUNDCONNECTION
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(1)
MOTOR WIRING FOR
380 TO 420 VOLTS

(2)
MOTOR CABLE FROM HIGH VOLTAGE BOX
1 | | |

(3)
GND 380V 380V 380V

________ =

(6)
MOTOR WIRING
BLOCK
. (7)
——— GROUND
T CONNECTION

Figure 8-30. 380 Volt Motor Connection.

Motor Rotation

After the wiring has been completed, it will be necessary to check for proper
motor rotation. Reinstall the motor into the pinsetter, put the “V” belt back on
and plug the cable back into the High Voltage box. Turn on the pinsetter
briefly and watch the rotation for proper direction as noted *:

* Table Motor - Watch the table cam. It should leave the “A” switch and go
to the “B” switch when making a detection stroke.

* Sweep Motor - Watch the cam on the crank arm on the right side of the
pinsetter. It must leave the “SM” switch in the 3 o’clock position and go
toward the 12 o’clock position.

* Distributor Motor - Watch the green pin handling belts. Make sure they
move the pins through the distributor in the proper direction. Runningin a
reverse direction can cause a shovel jam in the elevator.

Accelerator Motor - Check that the large belt will propel the ball forward.
If a motor is running backward, all that is needed is to swap any two of the
three supply wires connected to the motor’s terminal block. This will reverse

the direction of the motor shaft.

WARNING: Never swap the ground (earth) wire with one of the supply
wires.



Motor Brake Replacement

The electric motor brake has a coil which disengages the brake when power is
applied to the motor and the brake. When the power is turned off, the brake
grips the motor shaft. This prevents coasting and stops the motor and holds
what it operates (the table or sweep) in that position until power is applied
again.

If the brake fails to release the motor shaft or allows coasting, it may be
necessary to change the break as follows:

1. Turn off the pinsetter at the High Voltage box.
2. Unplug the motor from the High Voltage box.

3.  Remove the motor from the pinsetter. Refer to the Motor Replacement
section of this manual.

4. Remove the brake wiring terminal cover and disconnect the two wires
for the brake coil. Refer tBigure 8-31

Figure 8-31. Motor Brake Replacement

(1) SWEEPORTABLEMOTOR (2) BRAKE (3) GRIPRING
(4) BRAKEREMOVALTOOL (5) FANCOVER (6) FAN
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5. Remove the three fan cover screws and the fan cover.

6. Gently pry off the plastic fan. (Use two medium size screw drivers to
apply even pressure to both sides.)

7. Remove the three mounting screws that hold the brake housing onto the
motor.

8. Remove the large grip ring on the shaft with a strong pair of snap ring
pliers. Caution, wear safety glasses for this operation.

9. Attach the brake removal tool which can be purchased from Brun-
swick. Consult the Drive Frame section of your Service Parts Catalog.
Refer toFigure 8-31

10. Tighten the large center bolt of the brake removal tool to pull the brake
off the motor shaft.

11. Install the new brake using a soft face (plastic) hammer to avoid
damaging the brake and motor shaft.

12.  Start with step “8” and work back to “1” to complete the installation of
the new brake.

Chain Repair or Replacement

The elevator, table lift, sweep lift and motor shaft chains may need repair or
replacement. Brunswick offers a repair kit to assist you in the repair of your
chain. Consult the Elevator section of your Brunswick Service Parts catalog
for ordering this kit.

The elevator chains are different than the other chains. These chains have
longer pins that fit into the end of the pit shovel shaft. When repairing or
replacing these chains, it is necessary to keep the pins on both chains running
evenly to allow the shovels to lift the pin shovel horizontally.

Chain Repair

1. Remove the chain from the pinsetter.
2. Install the chain repair tool in a vise as illustrateBigure 8-32

3. Place the pin of the link you wish to place over the bottom hole in the
repair tool. Tighten the repair tool to push out through the bottom hole.
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)
CHAIN
REPAIR

(1) CHAINREPAIRTOOL
(2) BENCHVISE

@)
BENCH
VISE

Figure 8-32. Chain Repair Using Vice.

4. Repeat this procedure on the other end of the links to be replaced.
5. Install a master link between the new and old section of chains.
6. Place the cap on both pins of the master link. RefEiglare 8-33

7.  Slide the clip-on spring over the cap and into the notches until both pins
are securely locked.

(1)
CLIP-ON
(1) CLIP-ONSPRING SPRING

(2) CAP
(3) MASTERLINK

()

Figure 8-33. Chain Repair.

Chain Replacement

If you are installing a new chain, use a master link to connect both ends of the
chain. Use steps 5, 6 and 7 of the Repair procedure.

Adjust the chain for the proper tension or adjustment using the adjustment
section of this manual.
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Preventive Maintenance

The performance of scheduled preventive maintenance is the most important
responsibility of the pinsetter mechanic. Properly performed preventive
maintenance will decrease the malfunction rate, prevent major breakdowns
and lengthen the life of the pinsetter.

Scheduled preventive maintenance should be instituted as soon as the pinset-
ters are installed. Do not wait until the pinsetters are dirty and operating
poorly to start the program. The job is simple if done correctly, but if the work
is neglected and allowed to get ahead of the mechanic, the situation will very
shortly become unmanageable.

It is a very poor practice to rely on memory in servicing any machinery. An
example of a typical work schedule is included that will allow you to track the
maintenance as it is being done. The following pages of this section list step
by step guidelines on what should be done and how often. Careful study of the
contents of this section and proper use of the work schedule will result in
clean, well operating machines and in addition, will greatly lengthen the useful
life of your pinsetters.
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Materials Required for Preventive Maintenance

- Standard tools required for adjustment and assembly of the GS-Series
Pinsetter. (Brunswick sells a basic GS-Series Tool Kit which contains
most of the basic tools required to service these pinsetters.)

- Vacuum cleaner - tank style

- Small paint brush

- Cleaning cloths

- Bucket and scrubbing brush (and/or a scrubbing mop)

- Oil can with long rigid or flexible spout

- Lubricating oil (light machine oil - 30 weight non-detergent) - such as
Brunswick Part No. 11-676353-000 (1 gallon container)

- Lubricating grease - medium duty non-lithium - such as
Brunswick Part No. 12-700120-002 (3 each 3 1/2 oz. cartridges)
Brunswick Part No. 11-676305-000 (1 each 14 oz. cartridge)
Lubriplate “1200-2"
Mobil “M-437-SL”

- Grease Needles “Vita”
Brunswick Part No. 12-700126-000 (12 each Needles)

- Grease Gun with needle adaptor
Brunswick Part No. 12 700120-000

- Hydraulic Fluid - such as
Brunswick Part No. 34-205052-000 (1 each 3 1/2 oz. can)
Mobil “DTE II”

- General purpose cleaner - a non-residue detergent type such as
Brunswick Zip Cleaner Part No. 62-860085-005 (5 gallon container)

- Brunswick Pinsetter Cleaner - Part No. 62-860083-005 (5 gallon container)

- Chain Lubricant - such as
Lubriplate “Chain & Cable Fluid” (Part No. 13563)
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Maintenance Schedule

This schedule is designed to be used as a guideline for keeping the machines
running at their best. A detailed description of each item on this schedule is
given later in this chapter.

Daily Maintenance
All Machines Daily

1.

2.

Check stop sheet for each pinsetter.

Check stop sheet at the manager’s control desk.

Troubleshoot, repair or adjust all reported failures.

Clean shark switch pin guide assemblies.

Change pin wipes in the overflow chutes.

Check the position of each transport band and adjust if necessary.
Completely clean one pinsetter.

Clean one lane pair of pins.

Weekly Maintenance

1/4 of all Machines Per Day - Monday, Tuesday, Wednesday and Thursday

9.

10.

11.

12.

13.

14.

Clean the transport band with a general purpose cleaner.

Check for worn “V” belts that are cracked, split or causing motors to
bounce.

Check the green belts for proper tension on the distributor, elevator and
transport band drives.

Check all hydraulic shock absorbers for leakage; verify proper opera-
tion.

Check all ball door shaft collars and split pins/hitch pins.

Check the overflow socks for wear and proper alignment.
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9-4 Preventive Maintenance

Monthly Maintenance
1/4 of All Machines Each Friday

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Clean the front of the ball cushion and the pit curtain.

Check and tighten all fastening screws on the ball cushion.

Check and tighten all fastening screws on the transport band boards.
Examine the setting table cable conduits for damage.

Check the ball door locking mechanism for proper adjustment.

Check the pin feed deflectors for proper clearance above the transport
band.

Check the fluid levels of the hydraulic shock absorbers.

Lubricate all items listed in the monthly section of the Lubrication
Schedule.

Clean distributor belts.
Vacuum the distributor’s dust pan.
Clean overflow socks.

Check the operation of the pin count switch and smart shark for proper
pin distribution.

Quarterly Maintenance
1/3 of All Machines Each Month

27.

28.

29.

30.

31.

Check the +5 Volts DC at J5 on the Gamesetter box and adjust if
necessary.

Check the +5 volts DC at J1 on the Consolidated Low Voltage /O
PCB. Adjust if necessary.

Clean the ball detector lens and reflectors.
Check the drive gears, pinions and pulleys for the sweep and table.

Check the sweep tracks and sweep wagon guide rollers.



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

Check all four table rack guide roller assemblies for proper tightness
and operation.

Verify the tooth gap clearance between the table racks and the pinion
gears is 1-3 mm in the raised and lowered positions of the table.
Examine the ball accelerator rails for signs of wear.

Check the sweep wagon'’s gutter adapters for proper clearance.

Check the overflow chutes for signs of wear or loose hardware.

Check the adjustment and hardware connections for all 11 function
switches.

Check and tighten all pin holder mounting hardware.

Check and adjust the tension of the table and elevator motor drive
chains.

Check the distributor’s bearings, shafts and drive pulleys.

Tighten the mounting bolt and check the key for the table shaft's crank
arm.

Check Angles “A” & “B” on the table shaft's crank arm and chain.
Check the table chain clevice for wear and relubricate.

Check the sweep release chain clevice for wear.

Check all distributor hardware for tightness.

Lubricate all items listed in the quarterly section of the Lubrication
Schedule.

Check tooth gap between shark drive and spur gear.

Check all shark switch adjustments.

Semi-Annual Maintenance
1/6th of All Machines Each Month

49.

50.

51.

Check the ball impact protection strips on the ball cushion board.
Inspect the ball cushion frame, stop collars and bearings.

Check and tighten all hardware on the kickback and accelerator box
fiber plates.
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9-6 Preventive Maintenance

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Inspect and clean the accelerator belt, driving drums and discs.

Check the accelerator motor suspension and the mounting shaft bush-
ings.

Check the sweep release mechanism for wear, cracks and proper
operation.

Check and tighten the fastening hardware on the sweep shaft bearing
retainers.

Check and tighten the sweep arm connecting rods and turnbuckles’
hardware.

Check and adjust the clearance between the sweep track and guide
rollers.

Check the plastic protector strips on the sweep wagon frame.

Check the stroke limiter assembly for proper operation and adjustment.
Check the pin holder swing shaft bushings.

Check the spotting tong toothed racks and gears.

Check all drive frame hardware for tightness.

Check all elevator hardware for tightness.

Lubricate all items listed in the semi-annual section of the Lubrication
Schedule.

Annual Maintenance
1/12 of All Machines Each Month

65.

66.

67.

68.

69.

Tighten all pit curtain support bracket bolts and curtain mounting bolts.

Check and tighten the ball door protector wedges and ball door
protector rings.

Check the electronic boxes mounting hardware.
Check all cabling for signs of stress and wear.

Check all welded assemblies for signs of breakage.



70. Check all pivot and wear points.

71. Lubricate all items listed in the annual section of the Lubrication
Schedule.

72. Review the Safety Guidelines with all personnel working on or around
the pinsetters.

Detailed Maintenance Schedule

The following detailed instructions explain each item on the work schedule.
These items are discussed in the identical order in which they appear on the
maintenance schedule.

Daily Maintenance

1. Check Stop Sheet for Each Pinsetter
It is important that all stops be recorded. This is best accomplished by having
individual stop sheets mounted on each pinsetter. The best recommendation is
to have a clip board mounted in the Elevator with a pencil/pen available.
Doing this allows the persons taking care of the stop to record it immediately
instead of trying to remember to do it later when he is back in the mechanic’s
room. This allows the head mechanic to keep in touch with how the machines
are running all of the time. It also prevents problems from lingering and
developing into repeat situations that frustrate bowlers, managers and propri-
etors.

2. Check Stop Sheet at the Manager’s Control Desk
Having a stop sheet at the control desk enables the control desk personnel to
recap all the stops and checks to make sure stops are being registered. Also,
this stop sheet can be customized to incorporate other maintenance problems
such as automatic scorers, foul units, ball lifts, ball cleaners, etc.

3. Troubleshoot, Repair or Adjust all Reported Failures
After checking the stop sheets, you must decide what is in need of repair and
make sure it is taken care of prior to the next time that bowling lane will be
needed.

4. Clean Shark Switch Pin Guide Assemblies
The shark switch pin guide wedges must be cleaned with a general purpose
cleaner daily. This will prevent lane oil and dirt from building up on the
surface and causing pin jams.

5. Change Pin Wipes in the Overflow Chutes

Cleaning the pin wipes daily helps reduce dirt in the machines. Wash in warm
water. Do not use bleach or fabric softener.
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9-8 Preventive Maintenance

6. Check the Position of Each Transport Band; Adjust if Necessary
Make sure the bands are centered on the rollers. A band that is allowed to drift
will become frayed and damaged and result in premature failure.

7. Completely Clean One Pinsetter
Developing a procedure in which you remove the dirt and loose particles from
a machine has two benefits. First it keeps the pinsetter free of dirt and second,
it also causes the person doing the cleaning to look over the entire machine.
This allows this person to notice loose or worn parts, welds that are cracking
or any other problem that can be fixed before it causes a machine down
situation.

8. Clean One Lane Pair of Pins
Cleaning the pins with pin cleaner regularly will extend the useful life of the
pins.

Weekly Maintenance

9. Clean the Transport Band with a General Purpose Cleaner
The band can be cleaned using a cloth or a scrubbing mop to remove the oil
and dirt. Advance the band to clean the entire band.

10.  Check for Worn “V” Belts That Are Cracked, Split or Causing

Motors to Bounce
Wipe the belts with a dry cloth while inspecting them. Especially note the
table motor drive belt. Failure of this belt will cause a sudden dropping of the
table which can result in severe machine damage and possible personal injury.

11. Check the Green Belts for Proper Tension on the Distributor,
Elevator and Transport Band Drives
Check for squealing, slipping or sagging belts. Replace or resize as necessary.

12. Check All Hydraulic Shock Absorbers for Leakage; Verify Proper
Operation

Look for leakage around the seals. Check for shock absorption on ball impact

and on lowering the sweep and table.

13. Check the Ball Door Shaft Collars and Split Pins/Hitch Pins
Verify that the collars are tight and holding the ball door in the correct posi-
tion.

14. Check the Overflow Socks for Wear and Proper Alignment

Change worn out overflow socks as they do not retard the impact of the pins
onto the transport band. Failure to maintain the socks can cause transport band
and board damage. Make sure they are adjusted properly; refer to the Over-
flow Sock Adjustment in this manual.



(1) FLUID LEVEL
(2) O-RING
(3) HYDRAULIC SHOCK ABSORBER

Monthly Maintenance

15. Clean the Front of the Ball Cushion and Pit Curtain
Wipe off the accumulated dirt and oil with a cloth dampened with a general
purpose cleaner.

16. Check and Tighten All Fastening Screws on the Ball Cushion
Keeping these tight helps prevent damage to the cushion, balls and pins.

17. Check and Tighten All Fastening Screws on the Transport Band
Boards

Keeping these screws tight helps keep the boards in place and prevents dam-

age to the boards and band.

18. Examine the Setting Table Cable Conduits for Damage
Flying pins can cause damage to the conduits which may lead to broken wires
in the cable harness.

19. Check the Ball Door Locking Mechanism for Proper Adjustment
Keeping this properly adjusted helps to prevent pins from entering and allows
balls to enter without interference.

20. Check the Pin Feed Deflectors for Proper Clearance Above the
Transport Band

The pin feed deflectors should not touch the transport band. Nor should they

be too high as this may allow pins to jam under the deflector and stop the

machine.

21. Check the Fluid Levels of the Hydraulic Shock Absorbers

Levels of all three shock absorbers must be filled to the rim as indicated in
Figure 9-1 The shaft should be out in the relaxed position when checking the
fill level.

®)
HYDRAULIC
SHOCK
ABSORBER

1)
FLUID LEVEL

3
O-RING

Figure 9-1. Hydraulic Fluid Level.
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22.  Lubricate All Items Listed in the Monthly Section of the Lubrica-
tion Schedule
Lubrication Schedule located in this section of the manual.

23. Clean Distributor Belts
Clean all the belts with a cloth dampened with general purpose cleaner.

24.  Vacuum the Distributor’'s Dust Pan

Vacuuming removes any dirt and loose particles that accumulate here. Vacu-
uming allows you to get the dirt out of the bowling center instead of pushing it
somewhere else.

25. Clean the Overflow Socks
Remove and wash the overflow socks in a basic laundry cleaner (Tide); do not
use bleach as it weakens the stitching.

26. Adjust the Pin Count Switch and Smart Shark
Adjust the pin count switch to ensure proper pin distribution on a 60/40 split.

Quarterly Maintenance

27. Check the +5 Volts DC at J5 on the Gamesetter Box; Adjust if
Necessary

Refer to the adjustment section of this manual for the +5 Volt adjustment

procedure.

28. Check the +5 Volts DC at J1 on the Consolidated Low Voltage I/O
PCB
Adjust if necessary.

29. Clean the Ball Detect Lens and Reflectors

Oil and dust may build up on these causing intermittent ball detect problems.
Clean only with a glass cleaner that will not harm plastics such as Brunswick
Tele-Brite Part No. 53-860357-000.

30. Check the Drive Gears, Pinions and Pulleys for the Sweep and
Table
Look for cracked, bent or worn parts that could stop the machine.

31. Check the Sweep Tracks and Sweep Wagon Guide Rollers
Remove any dirt or old grease buildup. Make sure the guide rollers are
moving freely and are not rubbing on the side frames.

32. Check All Four Table Rack Guide Roller Assemblies for Proper
Tightness and Operation
A minimum of two of the three rollers must be riding on the table rack tube on
both the upper and lower of each side.
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33.  Verify That the Tooth Gap Clearance Between the Table Racks

and the Pinion Gears is 1-3 mm in the Raised and Lowered

Positions of the Table
Refer to the Adjustment Section of this manual for proper testing and adjusting
procedures.

34. Examine the Accelerator Rails for Signs of Wear
The ball entry point will wear. Inspect and replace the defective section when
needed.

35. Check the Sweep Wagon’s Gutter Adapters for Proper Clearance
The adapters must be low enough to pull any pins out of the gutter but cannot
touch the gutter themselves.

36. Check the Overflow Chutes for Signs of Wear or Loose Hardware
Cracked chutes or loose hardware can cause pin damage and jams.

37. Check the Adjustment and Hardware Connections for All 11
Function Switches
Carefully tighten all switch hardware.

38. Check and Tighten All Pin Holder Mounting Hardware
Loose holders can cause damage or pin setting and detection problems.

39. Check and Adjust the Tension of the Table and Elevator Motor
Drive Chains
Use the adjustment in this manual for reference.

40. Check the Distributor's Bearings, Shafts and Drive Pulleys
Look for worn or loose parts.

41. Tighten the Mounting Bolt and Check the Key for the Table

Shaft's Crank Arm
This crank arm lifts the table from both directions (clockwise and counter-
clockwise). If it comes loose, damage to the shaft and/or erratic table heights
may occur.

42. Check Angles “A” and “B” on the Table Shaft's Crank Arm and
Chain
Refer to the Adjustment section of this manual.

43. Check the Table Chain Clevice for Wear and Relubricate

The pivoting of this link will cause the clevice to wear if not lubricated
properly. Lower the table onto a jack stand or suitable support, remove the
clevice and inspect. Relubricate the crank arm shaft with grease and reinstall
the clevice.
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44. Check the Sweep Release Chain Clevice for Wear
This clevice only lifts the sweep and will not wear if oiled lightly.

45.  Check All Distributor Hardware for Tightness
Loose hardware causes noise, worn parts and damaged pins.

46. Lubricate All Items Listed in the Quarterly Section of the Lubrica-
tion Schedule
Refer to this schedule found in this section of the manual.

47. Check Tooth Gap Between the Shark Drive and Spur Gears
A 1to 3 mm gap must be found between these gears.

48. Check All Shark Switch Adjustments
Refer to the adjustment section of this manual when checking these adjust-
ments.

Semi-Annually Maintenance

49. Check the Ball Impact Protection Strips on the Ball Cushion

Board
These impact strips can interfere with the ball moving to the ball door. They
can also damage balls and pins when loose or broken.

50. Inspect the Ball Cushion Frame, Stop Collars and Bearings
The stop collars and bearings can come loose and prevent the ball cushion
from hanging properly.

51. Check and Tighten All Hardware on the Kickback and Accelera-
tor Box Fiber Plates
Loose hardware and exposed nails can damage pins and bowling balls.

52. Inspect and Clean the Accelerator Belt, Driving Drums and Discs
Look over the outer surface of the belt for cracking or other signs of wear.
Clean the belt with a cloth dampened with a general purpose cleaner.

53. Check the Accelerator Motor Suspension and the Mounting Shaft
Bushings
Make sure the spring and V belt are keeping the motor operating properly.

54. Check the Sweep Release Mechanism for Wear, Cracks and
Proper Operation

55. Check and Tighten the Fastening Hardware on the Sweep Shaft
Bearing Retainers

Failure to tighten can cause the sweep shaft to shift and the arms to hit the

table.



56. Check and Tighten the Sweep Arm Connecting Rods and Turn-
buckles’ Hardware
Loose turnbuckles can cause uneven sweep problems that may lead to sweep
jams.

57. Check and Adjust the Clearance Between the Sweep Track and
Guide Rollers
Refer to the Adjustment section of this manual for proper dimensions.

58. Check the Plastic Protector Strips on the Sweep Wagon Frame
These strips should be kept in good condition as they protect the pins being
knocked down after second ball is rolled.

59. Check the Stroke Limiter Assembly for Proper Operation and
Adjustment

Make sure the stroke limiter lowers the table slowly during a detection stroke.

Check the adjustments found in this manual for verification.

60. Check the Pin Holder Swing Shaft Bushings
Worn or loose bushings can interfere with the movement of the swing shafts
causing erratic pinsetting and possible pin jams.

61. Check the Spotting Tong Toothed Racks and Gears

Clean and inspect for cracks that may prevent the racks from closing and
opening properly.

62. Check All Drive Frame Hardware for Tightness

63. Check All Elevator Hardware for Tightness

64. Lubricate All Items Listed in the Semi-Annual Section of the
Lubrication Schedule

Annual Maintenance

65. Tighten All Pit Curtain Support Bracket Bolts and Curtain

Mounting Bolts
Loose hardware in this area can cause premature failure wear and tearing of
the pit curtain.

66. Check and Tighten the Ball Doort Protector Wedges and the Ball
Door Protector Rings

Loose parts in this area can cause ball jams or damage in addition to broken

parts that would have to be replaced.
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67. Check the Electronic Boxes Mounting Hardware
Make sure they are tight and check to see if all grounding straps are installed

properly.

68. Check All Cabling for Signs of Stress and Wear
Inspect the cables that are flexed by machine movements. Also make sure
plastic wire ties are in place where needed.

69. Check All Welded Assemblies for Signs of Breakage
Carefully look for hairline cracks that may lead to major part failures. Reweld
or replace the part to prevent extensive downtime when you can least afford it.

70.  Check All Pivot and Wear Points
Parts with excessive play in a pivot point may need to be tightened, adjusted or
replaced.

71. Lubricate All Items Listed in the Annual Section of the Lubrica-
tion Schedule
Refer to the Lubrication Schedule found in this section of the manual.

72. Review the Safety Guidelines Listed in this Manual with All

Personnel Working on or Around the GS-Series Pinsetters
Safety around any machinery is something that must always be reinforced. An
annual review is one way employees can be reminded of the need to maintain a
safety conscious working environment.



Lubricating Schedule

About Lubricating
Oiling
Always use a metered oil can. This will prevent over oiling parts where too

much oil will drip or sling off into the wrong area and cause a problem, part
failure or interfere with bowling activity.

Greasing

It is always a good practice to wipe off the old grease and any dirt it has
collected with it BEFORE applying a new coat of grease. Do not over grease
the part as the grease can get into areas that can cause problems or interfere
with the machine operation.

Proper Lubricants

Always use the proper lubricant such as those specified in the front of this
section. Penetrating oils do not last long and leave parts exposed to premature
failure. Some Lithium greases have a tendency to dry and harden quickly.

This can lead to sticky parts or premature parts failure.
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Monthly

9-16 Preventive Maintenance

1. Pin Shovel Shafts
One drop of oil on each pivot point.

2. Pin Shovel Rollers
One drop of oil on each roller.

3. Ball Door
A. Shaft - One drop of oil on each of the
three collars.
B. Latch - Cover with a light film of grease.
C. Arms - Cover with a light film of oil.



4. Pin Holder Swing Shafts
A. Swing Shaft - One drop of oil on the

bushing at each end of the four swing
shafts.

B. Connector Link - One drop of oil on

each connection point for the three
links.

Quarterly

[ o)<
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1. Drive Chains

A. Table Shaft - A light coating of chain
lubricant.

B. Sweep Shaft - A light coating of chain
lubricant.

2.  Sweep Release Chain
C. Apply a light coating of chain lubricant.

3. Elevator Chains

Put a light coating of chain lubricant on both
chains.
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Setting Table Pinion Gears
Entire chain needs a light coating of chain

lubricant.

»

5. Setting Table Pinion Gears
Put a light film of grease on both gears.

6. Table Rack
Grease both racks entirely with a light film.

7.  Distributor Spur Gears
Grease both sets with a light film.
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8. Spotting Tong Clutch Gear Cluster
Grease the one or four gears lightly - DO
NOT allow grease to get into the clutch
mechanism.

9. Gear Cluster Pivot Lever Plate
Apply one drop of oil to each pivot point.

NOTE: Some Model GS-92s have two solenoids
located on this cluster.

10. Spotting Tong Square Shaft and Bevel

Gears
A. Put a light of grease on the entire travel

area of the square shaft
B. Putalight film of grease on both bevel

gears
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11. Ball Cushion Bushings
Grease both sides as required.

12. Hydraulic Shock Absorber
One drop of oil on each side of the bushing.

13. Spotting Tong Drive Gears
Put a light film of grease on all four gears.

NOTE: There is a small gear located under the
largest gear. Also, remove the old grease and dirt
before applying the new grease.



14.  Front Distributor Shaft and Idler Gears
Put a light film of grease on both gears.

15. Ball Door Button Shaft
One drop of oil on each side of the shaft.

16. Ball Door Locking Mechanism
A. Connecting links need one drop at each
pivot point.
B. Bottom of locking bolt needs a light
film of grease.

Preventive Maintenance9-21



9-22 Preventive Maintenance

17. Sweep Release Pivot Link
One drop of oil to both ends of the link.

18. Sweep Release Mechanism
A. Front arm needs 1 drop of oil on each

pivot point.

B. Swing lever needs 1 drop of oil on each
pivot point.

C. Tipper needs 1 drop of oil at its pivot
point.



19. Sweep Attentuator
A. Apply one drop of oil to each end of
the top shaft.
B. Apply one drop of oil to the top and
bottom mounting points of the
attenuator shock absorber.

20. Sweep Wagon Roller Shafts

Apply one drop of oil to each of the six
shafts.
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21. Sweep Wagon Connector Link Bearings
Apply one drop of oil to the top and bottom
bearing on each side.

22.  Stroke Limiter Shock Absorber
Apply one drop of oil to each stop collar on
the lower mounting shaft.
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23.  Stroke Limiter Plate’s Bushings
Apply one drop of oil to each of the four

/ bushings

24.  Sweep Drive’s Turnbuckle Bushings
Apply one drop of oil to each end of the
turnbuckles.

25. Sweep Release Chain Clevice
Apply one drop of oil to the clevice’s pivot
point.
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26. Table Lift Chain Clevice

Lower the setting table onto a jackstand

or other suitable support to release tension
on the chain. Remove the clevice from the
table shaft crank arm and grease the crank
arm’s shaft. Reinstall the clevice.

27. Shark Switch Drive Gears

Apply a light film of grease to both gears.

Semi-Annual

1. Motor Mounting Bracket Shafts
Apply two drops of oil to each bushing on the
shafts. This should be done for the table
sweep, and distributor/accelerator motors.
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Switch Cluster Shaft

Apply one drop of oil to the shaft. This
prevents the switch cam from seizing up on
the shaft.

Pin Station Assembly

The various pivot points on all ten pin stations

need to be oiled semi-annually.

A. Each end of the square spindle needs one
drop of oil.

B. Apply one drop of oil to the ejector
flap’s pivot shaft.

C. Apply two drops of oil to the bevel
gears.

D. Apply one drop of oil to the bevel
gear’s shaft.

Transport Band Frame Rollers
Remove the rollers from their shafts and
grease the entire shaft.
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5. Pin Holders
Several pivot points need to be oiled on each
[ pin holder.
A. Apply one drop of oil to each end of the
pin detector plate’s shaft.
B. Apply one drop of oil to each pin
| m—— gripper shaft.
C. Apply one drop of oil to each switch
finger shaft.

NOTE: Never apply any type of lubricant to the
solenoid or its plunger. When a plunger becomes
dirty or sticky, it must be cleaned with electrical
contact cleaner and then dried to leaweresidue.

6. Setting Table Swing Shaft Roller
Apply one drop of oil to the shaft on each side
of the roller.

7. Elevator Shaft Bearings
Remove plastic bearing seals and inject a
small amount of grease into the roller bearing
assembly with a “Vita” needle.
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Annual

1. Drive Train Shaft Bearings
Grease with Vita Needle.

2. Distributor Drive V-Belt Tensioner Bearings
Remove and grease bearings with a Vita
needle.
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3. Distributor Shaft Bearings

These are sealed and do not need to be greased.
Apply one drop of oil to the shaft to allow the
bearing to be removed when needed.

4. Transport Band Rollers
Apply one drop of oil to each bearing to allow

for easier bearing removal when needed.
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B,C.D = CONTROL SWITCHES '
(26)
Ts2
SAFETY SWITCH

@7)
OUT-OF-RANGE

(14

TS1
SAFETY SWITCH

(8)
LEFT SIDE
(7)
WEEP MOTOR

(9)
SETTING TABLE
MOTOR

(10)
STROKE LIMITER
SOLENOID

an
FRAME COUNTER

SWITCH
(OOR)
(29) (28) i
RIGHT SIDE SPOTTING TONG AN
SWITCH (18)

(sT) PIN HOLDER
SWITCHES
(10 - GS-92
20 - GS-96)

=)
g
/ U
BALL ACCELERATOR
MOTOR
(31)
BALL DOOR

LOCK SOLENOID

N

(20)
SETTING TABLE

(19)
PIN HOLDER

SOLENOID

N& (12)
Iﬁ ELEVATOR
3 CONTROL SWITCH (EC)
D
<>
(13)
PIN COUNT
2" SWITCH X
AN
‘ Y
! (L
! s
8
\ (15)
MECHANIC'S
(17) REAR CONTROL|
SHARK BOX
SOLENOID
(GS-96)
(16)
ELEVATOR

\ -

REAR

Figure 10-1. GS-92/96 Pinsetter Electrical System Overview with Universal Electronics

(1) FRONT (2) COMMON BOX
(4) HIGH VOLTAGE BOX (5) (G) SWITCH
(7) SWEEP MOTOR (8) LEFT SIDE
(10) STROKE LIMITER SOLENOID (11) FRAME COUNTER
(13) PIN COUNT SWITCH (14) TS1 SAFETY SWITCH
(16) ELEVATOR (17) SHARK SOLENOID (GS-96)
(19) PIN HOLDER SOLENOID (20) SETTING TABLE
(22) SETTING TABLE GUIDE TOWER (23) SOLENOID FOR SPOTTING TONG
OPERATION
(25) SWITCH CLUSTER A = LIMIT (26) TS2 SAFETY SWITCH
SWITCH, B,C,D = CONTROL SWITCHES
(28) SPOTTING TONG SWITCH (ST) (29) RIGHT SIDE
(31) BALL DOOR LOCK SOLENOID (32) REAR

®)
(6

9)
(12)
(15)
(18)

(21)
24

27

(30)
(33)

GAMESETTER BOX
ELEVATOR/DISTRIBUTOR/
TRANSPORT BAND MOTOR
SETTING TABLE MOTOR
ELEVATOR CONTROL SWITCH (EC)
MECHANIC'S REAR CONTROL
BOX

PIN HOLDER SWITCHES

(10 - GS-92, 20 - GS-96)

SETTING TABLE CABLE

SWEEP RELEASE SOLENOID

OUT-OF-RANGE SWITCH

BALL ACCELERATOR MOTOR
SWEEP MOTOR SWITCH (SM)
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(3)
68-100384
LEFT SIDE FUNCTION
SOLENOID & SWITCHES

(4) (6)
68-100378 68-100379
SETTING TABLE ,TABLE MOTOR

(1) (2)
LEFT MACHINE = RIGHT MACHINE

BOX ASSY.

—] = ®)
, ELECTRICAL JUNCTION BOX )
) { INCOMING POWER 68-100385
1 R.H. SWITCH, TROUBLE
e o | IGHT & BALL DOOR
11-680027 68-100192
BALL ACCELERATOR (12)
) MOTOR REAR CONTROL
68-100387
200V, 208V, - BOX ASSY.
@ 220V, 380V
68-100384 L 68-100381
LEFTSIDE (] ELEVATOR
FUNCTION (4) A MOTOR | L (13)
SOLENOID 68-100378 (35) N| HIGH VOLTAGE BOX
& SWITCHES —TT] SETTING PIN LIGHT CABLE [ 47-862744
TABLE (PART OF ASSY) P77
& ol
68-100379 L —— (1) 1P10f"
TABLE MOTOR=—| 68-100385 [0 b1 .g}g;
R.H. SWITCH, TROUBLE aGihe N
68-100380 [ LIGHT & BALL DOOR H LfoP2| a0 IHJ/
SWEEP MOTOR bo P3|V 'll%/
66- 100193 o7 s R
- 1 / N
68-100381 d GAMESETTER POWER I SPRN
ELEVATOR MOTOR ™ | % PERIPHERAL ! PS5 |~ P12@
CONTROL QP N .- S
(35) M AN ECa (14)
PIN LIGHT CABLE >,,IB/Q. 0 ! N 68-100383
(PART OF ASSY.) P3Q JP4 | HIGH VOLTAGE BOX
P6 RN TO COMMON BOX
(5) ZaN] - > (25) RIGHT MACHINE
53-200871 L ¥ Qpo. - HIGH VOLTAGE
MASKING UNIT = 2 1D POWER SUPPL (15)
CABLE g / (26) (BOX2) L. OPTICAL TRIGGER
(12) COMMON BOX PHOTOCELL
68-100176 1 29 47-862745 l’ﬁ’a' (16)
REAR CONTROL 68-100157 S TEL-E-FOUL
SOLENOID
DAT,

)
SOLENOID DATA BALL LIFT

N, (18)
& N\ e g PLAYER CONTROL
68-100158 @1 STATION
WITCH DATA -
POWER
(29) 22 68-100470
ETTER BOX '
47-862708 FOUL & OPTICAL
(30) TRIGGER
1 68-100046 (23

(33) (19)
HIGH VOLTAGE ADAPTOR CABLE

BALL LIFT
POWER SUPPLY 'SWITCH DATA 68-100407 CONTROL CABLE
(BOX 1) 53-520588

(13)
HIGH VOLTAGE BOX
47-862744 \
(20)
68-100159
MANAGER'S (24)

REMOTE "ON" MANAGER'S
CONTROL BOX

(32)
68-100382
HIGH VOLTAGE BOX
TO COMMON BOX -
LEFT MACHINE

68-100159
MANAGER'S
REMOTE "ON"

Figure 10-2. Universal Electronic Control System (Includes GS-92/96)

(1) LEFT MACHINE (2) RIGHT MACHINE (3) 68-100384 LEFT SIDE FUNCTION
SOLENOID & SWITCHES
(4) 68-100378 SETTING TABLE (5) 52-200871 MASKING UNIT CABLE (6) 68-100379 TABLE MOTOR
(7) 68-100380 SWEEP MOTOR (8) ELECTRICAL JUNCTION BOX (9) 68-100381 200 VOLTS, 208 VOLTS
INCOMING POWER 220 VOLTS, 380 VOLTS
(10) 68-100192 BALL ACCELERATOR MOTOR (11) 68-100385 RIGHT-HAND SWITCH, (12) 68-100176 REAR CONTROL BOX
TROUBLE LIGHT & BALL DOOR ASSEMBLY
(13) HIGH VOLTAGE BOX 47-862744 (14) 68-100383 HIGH VOLTAGE BOX TO (15) OPTICAL TRIGGER PHOTOCELL
COMMON BOX RIGHT MACHINE
(16) TEL-E-FOUL (17) BALL LIFT (18) PLAYER CONTROL STATION

(19) BALL LIFT CONTROL CABLE 53-520588 (20) 68-100159 MANAGER’'S REMOTE ON (21) TEL-E-FOUL POWER 68-100470
(22) 68-100043 FOUL & OPTICAL TRIGGER  (23) BALL LIFT ADAPTOR CABLE 68-100407 (24) MANAGER’S CONTROL BOX

(25) HIGH VOLTAGE POWER SUPPLY (BOX 2) (26) COMMON BOX 47-862745 (27) 68-100157 SOLENOID DATA

(28) 68-100158 SWITCH DATA (29) GAMESETTER BOX 47-862708 (30) 68-100046 SOLENOID DATA

(31) 68-100044 SWITCH DATA (32) 68-100382 HIGH VOLTAGE BOX TO (33) HIGH VOLTAGE POWRE SUPPLY
COMMON BOX LEFT MACHINE (BOX 1)

(34) 68-100193 GAMESETTER POWER & (35) PIN LIGHT CABLE (PART OF ASSEMBLY) (36) 68-100381 ELEVATOR MOTOR

PERIPHERAL CONTROL
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3 < WHT A N Ir10 —
GRN{ | ] (2) TO SWEEP RELEASE SOLENOID
4 \V, <2
1 | WHT A o=
BRN | | ] (3) TO SPOTTING TONG SOLENOID
2 Y, =<2
5 | WHT o
BRN [ ] ] (4) TO STROKE LIMITER SOLENOID
6 H <2
Q) WHT _ N
o | o BRN (] SIS | (9751 swirew
VOLTAGE BOX BRNC] GRY
9 </ WHT [] a = =7
= (] [ 15, (6) G swiTcH
O 4 I
11</ GRY _ _ =
' 1 Il (7) EC SWITCH
<2
8 <I—(10) NC
ﬂ*2 (8) PIN COUNT
10<1-RED {H< 1| swiTcH
13| WHT N =<
14 BRN ] 1 1 (9) SSS SOLENOID
M -]
— B—-F B B ®H ®H B H

Figure 10-3. Left Side Function Cable (Part No. 47-162944-000)

(1) TO P1-HV ON HIGH VOLTAGE BOX (2) TO SWEEP RELEASE SOLENOID (3) TO SPOTTING TONG SOLENOID
(4) TO STROKE LIMITER SOLENOID (5) TS1 SWITCH (6) G SWITCH
(7) EC SWITCH (8) PIN COUNT SWITCH (9) SHARK SOLENOID
(10) NO CONNECTION
6 < LGRY 1 e
8 < [GRY } l 221! (@ smswiTcH
|
\
1 GRY L e <1
< L 1 GR <2\j (3) A SWITCH
|
GRY | L [Toe
2 < { | GR <;\j (4) B SWITCH
||
s < lonr | Ml
- L LI Jerv | 251 !| (5)C swITCH
I P
- \
(1 4 eRY l ! e [ So7
TO P11-HV o 21_!| (6) D SWITCH
ON HIGH VOLTAGE L
BOX o
5 GRY o = 1
L 1 GRY 25| I| (7) TS2 SWITCH
|
\
7 GRY L - e
| } T JGRY 251 !| (8) OOR swiTCH
\
|
11— WHT L VA 1
12 BRN L] L] L] L[ 1] L] L[] L] ] o1 !l (9) TROUBLE LIGHT
= = =2 ErTE b e s === Y
9 WHT /AN 1 (10)
fo& e ] wisess
12: ](11)NC
Figure 10-4. Right Side Function Cable (Part No. 68-100385-000)
(1) TO P11-HV ON HIGH VOLTAGE BOX (2) SM SWITCH (3) A SWITCH
(4) B SWITCH (5) C SWITCH (6) D SWITCH
(7) TS2 SWITCH (8) OOR SWITCH (9) TROUBLE LIGHT

(10) BALL DOOR SOLENOID (11) NO CONNECTION
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(8) +5VDC | 1 BLK / \ BLK 1 )
(10) L. BALL DETECT |2 WHT W, WHT 2 | BALL DETECTOR
(7) GROUND |3 RED RED 3
(8)+5VDC | 4 BLK |
(9) R. BALL DETECT |5 WHT | 7Y BLK 1 2
€
(7) GROUND |6 RED | w WHT 2 |BALL DETECTOR
RIGHT LANE
8)+5VDC |7 BLK RED 3
(7) GROUND |8 RED
9 > (5)NC
®)+5VvDC |10 WHT BLK 1 .
(7) GROUND | 11 GRN | | (5)NC —— > 2| TOLEFT LANE
— RED FOUL UNIT
2 >—— 3
13 >———|(5)NC ( ) WHT
14 >—t— 1 @
5 (5) NC ————> 2| TO RIGHT LANE
TO J1(_(%S ON GRN 3 FOUL UNIT
GAMESETTER BOX
Figure 10-5. Optical Trigger & Foul Cable (Part No. 47-192592-000)
(1) TO BALL DETECTOR LEFT LANE (2) TO BALL DETECTOR RIGHT LANE (3) TO LEFT LANE FOUL UNIT
(4) TO RIGHT LANE FOUL UNIT (5) NO CONNECTION (6) TO J1-GS ON GAMESETTER BOX
(7) GROUND (8) +5VOLTS DC (9) RIGHT BALL DETECT
(10) LEFT BALL DETECT
(3)
) PIN HOLDER PIN H(é.))I_DER
PIN HOLDER SWITCH
(1) (GS-92) (GS-92) SOLENOID
SPOTTING
TONG SWITCH 10 9 s | 7 / 6 5 \ 4 3 2 1
o o g T [ g 3 [ i [} ° g [} [} [} g E
\ | VbV vy b vy b ) ] v ) [y
12 1.2 3 4 12 3 4 12 3 4 -t -2 -3 4 12 3 4 1 2 3 4 1.2 3 4 12 3 4 12 3 4 12 3 4
\ | Ly v [y vvyl vvvl [yyvy] yvvl [yvyyyl yvvl [yvyvvl [yyyy] v V]
\ RED | | [ RED | RED | [ | RED| | | [ RED | RED[ | | [ RED[ | | [ RED| | RED| | ‘
[_|BLU/BRN BLU/BR) | [ [BLU/BRN BLUBRN | [_|BLU/BRN BLU/BR)
Zl =z — ] z z 2 z| Z
o 4 w - hd x | el o
(6) NC Za % %Z E % é %':E o x x ] %5 z o % § [ %E z|lo é
HHHHHG% z % = o 2| 32 @ @ @ g ¥ ao o al © zZ| gz 3=z gy =
I2ARETAAAR] \
2 3 4 15323334353637 3029 14 3125 13 24 12 2823 11 22 10 21 9 2720 8 19 7 18 6 2617 51 16
(5)
HARNESS CONNECTOR

Figure 10-6. Schematic for Setting Table Harness Cable with One Pinholder Switch (Part No. 47-243025-003)

(1) SPOTTING TONG SWITCH (2) PIN HOLDER (GS-92) (3) PIN HOLDER SWITCH (GS-92)
(4) PIN HOLDER SOLENOID (5) HARNESS CONNECTOR (6) NO CONNECTION
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(2)
PIN HOLDER (3) (4)
(GS-96 AND LATER) PIN HOLDER SWITCHES  PIN HOLDER
(GS-96 AND LATER) SOLENOID
(1)
SPOTTING 10 9 8 7 6 5 4 3 2 1
TONG O (ﬁ ’1{‘\ O O O
SWITCH ‘ :
\[ BSOS D RS HERE KRS A RS A RS
\ | vl Vvl V)| b | | | | | | | |
12 12 3 4 1 2 3 4 1 2 3 4 '---4-2-3-4-' 12 3 4 12 3 4 1 2 3 4 12 3 4 12 3 4 1 2 3 4
Ly vy ] Ly v vvyl Ivvyvl [yyvvl [yyvvl [vyvvyl [vvvyl [yvvv] [yy \
\ RED| | | | RED[ | RED[ | | | RED| | | | RED| | RED| | | | RED| | | | RED| | RED [ | ‘
[[BLU/BRN BLU/BRN ] [ [BLUBRN BLUBRN ] [[BLU/BRN BLU/BR)
z
(6) NC zla =l Sz = > =l S 5 « « » 4 5=z = 5 > = = SE ~la B
HHHHH‘%g g 2% = 5 £ FF = @ @ L I = P 2 6 g g #s Zy =
T2 X122 R
23 4 15323334353637 3029 14 3125 13 24 12 2823 11 22 10 21 9 2720 8 19 7 18 6 2617 51 16
(5)
HARNESS
CONNECTOR

Figure 10-7. Schematic for Setting Table Harness Cable with Two Pinholder Switches (Part No. 47-243025-003)

(1) SPOTTING TONG SWITCH (2) PIN HOLDER (GS-96 AND LATER) (3) PIN HOLDER SWITCHES
(GS-96 AND LATER)
(4) PIN HOLDER SOLENOID (5) HARNESS CONNECTOR (6) NO CONNECTION
)
PIN
HOLDERS
() T
SPOTTING
TONG
SWITCH
3 2
| I
/
6 5 4
/ I I |
/
10 9 8 7
| | | I
(3)
HARNESS
CONNECTOR
Figure 10-8. Pictorial of Setting Table Harness Cable (Part No. 47-243025-003)
(1) SPOTTING TONG SWITCH (2) PIN HOLDERS (3) HARNESS CONNECTOR
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1 WHT 7| (4) COMMON FOR PIN SWITCHES
2 > @2) N (2) NC > 2 1 THROUGH 10
33 (2)NC (2)NC 5 3
4> 2N BRN 2)NC S 4
5 GRN 5 | (5) PIN sW #1
6 SA 6 | (6) PIN SW#2
7 ek, 7 | @) PINSW#3
8 5L 8 | (8) PIN SW #4
9 5 9 | (9) PIN SW #5
10 el 10| (10) PIN SW #6
11 CEL 11| (11) PIN SW #7
12 BLk 12| (12) PIN SW #8
13 13| (13) PIN SW #9
14 GRN/ROS 14| (14) PIN SW #10
15> 2) NC 2) NC > 15
o 18 @ REDIBLY. @ 16 | (15) PIN SOLENOID #1
i3 17 B GRN 17 | (16) PIN SOLENOID #2
SETTING |18 WHTVEL 18 | (17) PIN SOLENOID #3
TABLE . |19 S 19 | (18) PIN SOLENOID #4
20 T 20 | (19) PIN SOLENOID #5
21 R, 21| (20) PIN SOLENOID #6
22 GRUER 22 | (21) PIN SOLENOID #7
23 PR 23| (22) PIN SOLENOID #8
24 ROSBRN 24 | (23) PIN SOLENOID #9
25 e 25 | (24) PIN SOLENOID #10
26 e e 26 | (25) COMMON FOR SOLENOIDS 1, 2 & 3
27 BENRED 27 | (26) COMMON FOR SOLENOIDS 4. 5 & 6
28 BRNRED 28 | (27) COMMON FOR SOLENOIDS 7, 8 & 9
29 SR ELE 29 | (28) SPOTTING TONG SWITCH
30 R 30 | (28) SPOTTING TONG SWITCH
31 31| (29) COMMON FOR SOLENOID 10
325 2)NC 2)NC > 32
335 (2) NC (2) NC > 33
34 > (2) NC (2) NC > 34
35> (2) NC (2) NC > 35
36> (2) NC (2) NC > 36
37> 2) NC 2) NC 5 37
(3)
TO
P12-HV
Figure 10-9. External Table Setting Cable (Part No. 68-100378-000)
(1) TOSETTINGTABLE ()  NOCONNECTION @) TOP12-HV
(4) COMMON FOR PIN SWITCHES 1 (5) PINSWITCH#1 (6) PINSWITCH#2
THROUGH 10
(7) PINSWITCH#3 8 PINSWITCH#4 ©) PINSWITCH#5
(10) PINSWITCH#6 (11) PINSWITCH#7 (12) PINSWITCH#8
(13) PINSWITCH#9 (14) PINSWITCH#10 (15 PINSOLENOID#1
(16) PINSOLENOID#2 (17) PINSOLENOID#3 (18) PINSOLENOID#4
(19) PINSOLENOID#5 (20) PINSOLENOID#6 (21) PINSOLENOID#7
(22) PINSOLENOID#8 (23) PINSOLENOID#9 (24) PINSOLENOID#10
(25) COMMON FOR SOLENOIDS 1,2 &3 (26) COMMON FOR SOLENOIDS 4,5 &6 (27) PIN SOLENOIDS FOR 7,8 &9
(28) SPOTTING TONG SWITCH (29) COMMON FOR SOLENOID
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=
V

=
il

W\ 6 4
\
)
\ . 3 1
A
[
it
-
BLK b e !
1 oT0— (4) onisTOP | WHE
(5) 5 RED 1~ SWITCH ~
PEIOHV 3 RN ! | :
- T
N A \?VLI-L|JT :4% (3) RESET | |
HIGH - |
5 O (2) SET B -
VEGCE | <l _ORN/BRN o (4) onisToP | BLU ~
i SWITCH |

BLK —=|| 9% GRN
RED—E=1[=—~ORN

Figure 10-10. Rear Control Box Cable (Part No. 47-243071-003)

(1) HIGHVOLTAGE POWER (@ SET (3) RESET
(4) ON/STOP SWITCH (5) TOP8-HVONHIGH VOLTAGE BOX
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(3) STRIKE LIGHTS

G

i

YEL \ | YEL
ORN | [_ORN
[ WHT | | WHT
(1) 1st BALL LIGHT () BLK | | BLK ‘ [ #3078
(é BRN [ | BRN l 0050
(2) 2nd BALL LIGHT! CRN 1 [ GRN ;:'ug7
‘ [ RED |
I o o118
\ \
|
(3) STRIKE LIGHT;@7
(1) )
1st 2nd
BALL LIGHT BALL LIGHT
J
T I il J
X
—J
N @ GRN
WHT
) ORANGE
[ -
YELLOW
= b -
J | (4) EMPTY
- = ] BRN
| 5)
| & BROWN TO P7-HV
] ON HIGH
J ] VOLTAGE BOX
= YEL
RED,
BLU
O

ON/OFF SWITCH

Figure 10-11. Masking Unit Cable (Part No. 53-200871-000)

(1) FIRSTBALLLIGHT

@ EMPTY

@
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SECONDBALLLIGHT
(5) TOP7-HVONHIGHVOLTAGEBOX

(3) STRIKELIGHTS
(6) ON/OFFSWITCH




(3)
TO
68-100407-000
5¢— BALL LIFT ADAPTER
(2) <1 VEL CABLE (SEE_EIGURE 10-13)
TO 4
3<—T— OR =9
Co?\lATLFlioLﬂFEon 2<—— BR BLK——> 8| (4) TO R.H. RESET
1<—— BLU BLU—> 7| (5) TO 28 VAC CONTROL
BRN——> 6
GRN——> 5| (6)TO L.H. RESET
ORN—> 4| (5) TO 28 VAC CONTROL
RED——> 3| (4) TO R.H. RESET
() 4<—— WHT WHF—> 2| (6) TO L.H. RESET
TO 3 GRN YEL—> 1
BALL RACK |2 BLK
RESET CABLES |1 RED
Figure 10-12. Ball Rack Lane Cable (Part No. 53-520588-000)
(1) TOBALLRACKRESET CABLES (2) TOBALLLIFT CONTROLBOX (3) TO68-100407-000 BALLLIFT
ADAPTER CABLE (SEE FIGURE 10-13)
(4 TORIGHT-HANDRESET (5) TO28VACCONTROL (6) TOLEFT-HANDRESET
1>1— (2)NC 1
RED | T &) )
2 A ——— 5| LANE#1 LH""
BLK { ) | P13-HV1 RESET
5
Y
(1) 3> A |
TOBALLRACK | g5 | BLK ( ) T ! () (6)
LANE CABLE VAR L_ ,| LANE#2 RH"2"
(SEE FIGURE 10-12)| > — (2)NC P13-HV2 RESET
4>_| RED (/\)
75| BLK s _ ]
L (7) (8)
9>1— (2)NC 2| P4-CB 28VAC
Figure 10-13. Ball Lift Adapter Cable (Part No. 68-100407-000)
(1) TOBALL RACK LANE CABLE (2) NOCONNECTION () LANE#1P13-HV1
(SEEFIGURE 10-12)
(4) LEFT-HAND“1"RESET (5) LANE#2P13-HV2 (6) RIGHT-HAND"“2"RESET
(7) P4CB (8) 28VAC
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1
J4
GAMESETTER

e

_________

_________

FE

(2)
LANE 1
J3-HIGH VOLTAGE
BOX

36 36
Figure 10-14. Switch Data Cable (Part No. 68-100044-000)
(1) JAGAMESETTER LANE 1 J3- HIGH VOLTAGE BOX
1 1
™ ()
J3 LANE 2
GAMESETTER | | L ____ J3-HIGH VOLTAGE
! BOX
36 36

Figure 10-15. Switch Data Cable (Part No. 68-100158-000)

(1) J3GAMESETTER

LANE 2 J3 - HIGH VOLTAGE BOX
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(1)

(2)

J13 LANE 1
GAMESETTER | | . J1-HIGH VOLTAGE
! | BOX
24 24
Figure 10-16. Solenoid Data Cable (Part No. 68-100046-000)
(1) J13GAMESETTER (2) LANE1J1-HIGHVOLTAGE BOX
1 1
(1 (2)
J14 LANE 2
GAMESETTER e . J1-HIGH
-~ | VOLTAGE BOX
24 24

Figure 10-17. Solenoid Data Cable (Part No. 68-100157-000)

(1) J14GAMESETTER

(2) LANE2J1-HIGHVOLTAGEBOX
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y
BLK
(1) SPARE 1 | 1 RN ‘ ‘ 2
(2) SPARE 2 | 2 — ‘ 3 W
@rou [ S0 | ‘| otpidon,
(4) SERVICE | 4 VEL | ] ’7 —< 5 | *%Cs (10)
(5)BALLTRA. | 5 RN l ] — 6
(6) BALL ACCEL. | 6 —7
(7)OH.2 | 7 8Ly \ / —<8
WHT
(8)OH.1|8 > BLK
(9) +5 RETURN | 9 ~ED
(10) +12 RETURN | 10 —< 1
WHT / \ c2
(11)+5vDC | 11
GRN | | ‘ 3
(1) +5VDC | 12
ORN [ | \ 4
(12) +12vDC | 13 BLU \ / ‘
(13) POWER FAIL | 14 T ] | 5
15> wne | \B(:li_q ‘ ’
to>——J (19 s B(@ (13 (*% 7
\—/ <8
(14)
TO P6 ON
COMMON BOX

(16)
TO J5 ON
GAMESETTER
PCB (I/0)

Figure 10-18. GS Power & Peripheral Control Cable (Part No. 68-100048-000)

(1) SPARE1 (20 SPARE 2 (3) FOUL
(4) SERVICE (5) BALLTRAJECTORY (6) BALLACCELERATOR
(7) OVERHEAD?2 (8) OVERHEAD1 (99 +5RETURN
(10) +12RETURN (11) +5VOLTSDC (12) +12VOLTSDC
(13) POWER FAIL (14) TOP6ONCOMMON BOX (15) NOCONNECTION
(16) TOJ5ON GAMESETTER PCB (1/0) (17) TOJ12ONGAMESETTER PCB (I/0)
(1) +12 vDC [ 1 > VHT , WHT [~
(2) GROUND | 2 > =< 7
(3) TRANSMIT (+) | 3 <3 (10)
(4) TRANSMIT () | 4 > K 4 |pLAYER CONTROL
(5) RECEIVE (+) | 5> <5 STATION
(6) RECEIVE (-) | 6> < 6
(2) GROUND | 7 > = 2
8 >1—
91—
@)
TO P3 ON
GAMESETTER BOX
Figure 10-19. Player Control Station Cable (Part No. 68-100050-000)
(1) +12VOLTSDC (2 GROUND (3) TRANSMIT(+)
(4) TRANSMIT(-) (5) RECEIVE(+) (6) RECEIVE(")
(7) TOP3ONGAMESETTERBOX (8) NOCONNECTION (9) DRAIN

(10) TOJ1ONPLAYERCONTROLSTATION
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| (7) ‘
! FRAME COUNTER !
‘ NON-RESET ;
1 (6) :
! FRAME COUNTER ‘
/‘\ ; RESETTABLE ;
1 o e 5) |
) RED / \ o1 REDLAMP
WHT | \ ! 100 OHM 1/2 W T ROUBLE"
3 GRN i \ 3| 3 :
4 ORN \ | 404 1
5 5[ 5 ;
5 BLU | / s lil & 100 OHM 1/2 W l !
BRN \ / ‘ YV ( 3)GRN 1
7 7 7 ?/ !
8 < \/ 2'50748 l 897]2'\]0 T J 1
oo @ 2ol )@ |
10<&—— | @ NC !
1M—t—— 3) 1 1
12< TO MANAGER'S | ‘
CONTROL ! i
(4)
HIGH VOLTAGE BOX MANAGER'S CONTROL BOX
47-203021

Figure 10-20. Manager's Remote Control Cable (Part No. 68-100159-000)

(1) TOP6ONHIGHVOLTAGE BOX (20 NOCONNECTION (3 TOMANAGER'SCONTROL
(4) MANAGER'SCONTROLBOX47-203021 (55 REDLAMP“TROUBLE” (6) FRAMECOUNTERRESETTABLE
(7) FRAMECOUNTERNON-RESET

BLK #3

BLK #2
(1) @
TO P5-CB ON TO BALL
COMMON BOX ACCELERATOR
MOTOR

Figure 10-21. Ball Accelerator Cable (Part No. 68-100192-000)

(1) TOP5-CBONCOMMONBOX (20 TOBALLACCELERATORMOTOR (3) GROUND
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(2)
TO TABLE
MOTOR

BLK #3 BLK #2

Figure 10-22. P2-HV Table Motor Cable (Part No. 68-100379-000)

(1) GROUND (2) TOTABLEMOTOR

2
TO SWEEP MOTOR

==
L——a
r
I
I
b
I
O\,
/\O

BLK #3 BLK #2

Figure 10-23. P3-HV Sweep Motor Cable (Part No. 68-100380-000)

(1) GROUND (2) TOSWEEPMOTOR

2
TO ELEVATOR MOTOR

=7
L——d
r
I
I
I
I
SN/
/\O

BLK #3 BLK #2 —

Figure 10-24. P4-HV Elevator Motor Cable (Part No. 68-100381-000)

(1) GROUND (2) TOELEVATORMOTOR
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(1)24VAC | 1 BLK 1
(4)
(2) 24 VRETURN | 2 / \ RED >| TOP1ON
\ ) COMMON BOX
(1)24VAC |3 WHT 3
(3)
TO P10 ON

HIGH VOLTAGE BOX

Figure 10-25. Remote “On” Left Lane Cable (Part No. 68-100382-000)

(1) 24VOLTSAC (2) 24VOLTSRETURN (3) TOP10ONHIGHVOLTAGE BOX
(4 TOP1ONCOMMON BOX

(1)24 VAC | 1 BLK 1
(4)
(2) 24 VRETURN | 2 / \ RED 2| TOP2ON
\ / WHT COMMON BOX
(1)24VAC | 3 3
(3)
TO P10 ON

HIGH VOLTAGE BOX

Figure 10-26. Remote “On” Right Lane Cable (Part No. 68-100383-000)

(1) 24VOLTSAC (20 24VOLTSRETURN (3 TOP10ONHIGHVOLTAGEBOX
(4) TOP2ONCOMMONBOX
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4)
G
SWITCH

@ ®3)
CONSOLIDATED

FRONT LOW VOLTAGE
BOX

(@)
CONSOLIDATED
HIGH VOLTAGE

(8)
(5) LEFT SIDE
ELEVATOR/DISTRIBUTOR/
TRANSPORT BAND
MOTOR

(1)
SWEEP MOTOR

9
SOLENOID FOR
SPOTTING TONG OPERATION

(6) (10)
SWEEP RELEASE SETTING TABLE MOTOR

SOLENOID 1

(11)
S STROKE LIMITER
> SOLENOID
i

(12)
FRAME COUNTER

(31) <>
SWEEP MOTOR 13)
SWITCH (30) PIN COUNT
(SM) SWITCH CLUSTER SWITCH

0

St

&

(A=LIMIT SWITCH
B,C,D=CONTROL SWITCHES)

! f,% =
(29) { é
SAFETY SWITCH N
(Ts2) " (15)
(28) ELEVATOR
OUT-OF-RANGE E CONTROL
SWITCH & SWITCH (EC)
/ (0OR)
(26) (25) (16)
RIGHT SIDE SPOTTING TONG (17) MECHANIC'S
SWITCH (ST) SHARK REAR
(ONE PER MACHINE) SOLENOID CONTROL
BOX
‘ (g |
5 20) ELEVATOR —
T
g PIN HOLDER
24 &5
BALL ACCELERATOR ;ﬁ \f 21) SOLENOID
MOTOR y 20 PIN HOLDER SWITCHES
10 DETECT SWITCHES
9 (3598 AND LATER)
23 -
BALLDDOR e
LOCK SOLENOID \
(22)
REAR
Figure 11-1. GS-98 Pinsetter Electrical System Overview with Consolidated Electronics
(1) CONSOLIDATED HIGH VOLTAGE BOX (2) FRONT (3) CONSOLIDATED LOW VOLTAGE
BOX
(4) G SWITCH (5) ELEVATOR/DISTRIBUTOR/ (6) SWEEP RELEASE SOLENOID
TRANSPORT BAND MOTOR
(7) SWEEP MOTOR (8) LEFT SIDE (9) SOLENOID FOR SPOTTING
TONG OPERATION
(10) SETTING TABLE MOTOR (11) STROKE LIMITER SOLENOID (12) FRAME COUNTER
(13) PIN COUNT SWITCH (14) SAFETY SWITCH (TS1) (15) ELEVATOR CONTROL SWITCH (EC)
(16) MECHANIC’'S REAR CONTROL BOX (17) SHARK SOLENOID (18) ELEVATOR
(19) PIN HOLDER SOLENOID (20) SETTING TABLE (21) 20 PIN HOLDER SWITCHES, 10
DETECT SWITCHES, 10 LOAD
SWITCHES (GS-96 AND LATER)
(22) REAR (23) BALL DOOR LOCK SOLENOID (24) BALL ACCELERATOR MOTOR
(25) SPOTTING TONG SWITCH (ST) (26) RIGHT SIDE (27) SETTING TABLE CABLE
(ONE PER MACHINE)
(28) OUT-OF-RANGE SWITCH (OOR) (29) SAFETY SWITCH (TS2) (30) SWITCH CLUSTER (A=LIMIT
SWITCH, B,C,D=CONTROL
SWITCHES
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(19)
TABLE MOTOR
47-142615-000

(20)
LEFT-HAND
PIN LIGHT ™\
POWER
(PART OF
ASSEMBLY)

(14)
REAR CONTROL
BOX —
47-243071-003

(15)
LEFT SIDE
FUNCTION |

SOLENOID &
SWITCHES
47-142621-000

(18)

SWEEP MOTOR |

47-142617-000
(17)

ELEVATOR MOTOR 1

47-142616-000

(16)
MASKING
CONTROL ™

UNIT

53-200871-000

(21)
MANAGER'S
LANE CONTROL
68-100159-000

—1

©)
LEFT-HAND
PINSETTER

(14)

REAR BOX
CONTROL

47-243071-003  yNIT 53-200871-000

(16)
MASKING CONTROL

(15)

LEFT SIDE
FUNCTION
SOLENOID & SWITCHES
47-142621-000

27)
PLAYER

CONTROL STATION

(21)
MANAGER'S
LANE CONTROL

@)
RIGHT-HAND
PINSETTER

(12)

RIGHT SIDE FUNCTION
SOLENOID &8WITCHES

47-142620-000

\
P21

(5)
MASKING UNIT <

68-100159-000

CABLE
68-100407-000

|

(©)
TEL-E-FOUL
UNIT

(1)
LowvoLmace @ N2 L
BOX /
\ p2g [
P27 p26
P25
P23
P£4
P22
\
P20
\
P19
\
PLS
Ve
P18
P14
(5)
{ MASKING
) UNIT
HIGH VOLTAGE £
BOX
(22)
_BALL LIFT
(28 VAC)
@3
LEFT LANE
BALL RACK RESET
(8)
TEL-E-FOUL
POWER BOX
(7)
OPTICAL TRIGGER
PHOTOCELL
®) N
BALL LIFT ADAPTER

(11)
MANAGER'S
CONTROL BOX

(10)
BALL LIFT

/

(25)
RIGHT BALL
RACK
RESET

(24)

BALL
ACCELERATOR
|+~ 47-142614-000

(13)
TABLE
|_—SWITCH &
HARNESS

(12)
RIGHT SIDE
[ FUNCTION

SOLENOID &
SWITCHES
47-142620-000

(18)
SWEEP
MOTOR

47-142617-000

(17)
ELEVATOR
MOTOR
47-142616-000

(19)
TABLE MOTOR
47-142615-000

(20)
LEFT-HAND
PIN LIGHT
POWER
(PART OF
ASSEMBLY)

(26)
FOUL &
|__OPTICAL
TRIGGER
CABLE
47-142619-000

11-2

Figure 11-2. Consolidated Electronics Control System
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Figure 11-2. Consolidated Electrnoics Control System

)
4)

)
(10)

(13)
(16)
(19)

(22)
(25)

LOW VOLTAGE BOX
RIGHT-HAND PINSETTER

OPTICAL TRIGGER PHOTOCELL
BALL LIFT

TABLE SWITCH AND HARNESS
MASKING CONTROL UNIT
53-200871-000

TABLE MOTOR 47-142615-000

BALL LIFT (28 VAC)
RIGHT BALL RACK RESET

&)
®)

8)
11

14
an
(20)

(23)
(26)

HIGH VOLTAGE BOX
MASKING UNIT

TEL-E-FOUL POWER BOX
MANAGER'’S CONTROL BOX

REAR BOX CONTROL 47-243071-003
ELEVATOR MOTOR 47-142616-000

LEFT-HAND PIN LIGHT POWER
(PART OF ASSEMBLY)

LEFT LANE BALL RACK RESET

FOUL AND OPTICAL TRIGGER CABLE
47-142619-000

(©)
(6)

9)
(12)

(15)
(18)
(21)

(24
@7

LEFT-HAND PINSETTER

BALL LIFT ADAPTER CABLE
68-100407-000

TEL-E-FOUL UNIT

RIGHT SIDE FUNCTION SOLENOID
& SWITCHES 47-142620-000

LEFT SIDE FUNCTION SOLENOID
& SWITCHES 47-142621-000
SWEEP MOTOR 47-142617-000

MANAGER'’S LANE CONTROL
68-100159-000

BALL ACCELERATOR 47-142614-000
PLAYER CONTROL STATION
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GRY r
§§ GRY } l é;[\ (2) SM SWITCH
I
GRY | e
1< { | 1 GR <;L‘ (3) A SWITCH
[
GRY ! Ll o
2< { { GR <;L‘ (4) B SWITCH
I
3 GRY ‘ l _ -
- L L JerY | 251_!| (5) C swiTcH
[
TO PAE23 ON ‘ul; GRY L _ .
GS CONSOLIDATED i LIJGRrY | 251 1| (6) D swiTCH
LOW VOLTAGE L
5 < |GRY L N
T 1 GRY 25 I| (7) TS2 SWITCH
I
\
7 GRY L = P
T L[ [eRY] 251 !| (8) OOR SWITCH
o
[
11| WHT L o e
12 BRN L ] 21_![ (9) TROUBLE LIGHT
e = R e v v B v B e e N e i e e e
9 < |WHT Ja\ .. (19
oo e wises
122:} (A1)NC
Figure 11-3. Right Side Function Cable (Part No. 47-142620-000)
(1) TO P2/P3 GS CONSOLIDATED (2) SM SWITCH (3) A SWITCH
CONTROL BOX
(4) B SWITCH (5) C SWITCH (6) D SWITCH
(7) TS2 SWITCH (8) OOR SWITCH (9) TROUBLE LIGHT
(10) BALL DOOR SOLENOID (11) NO CONNECTION
(5 JwHT A N1 —
4 </GRN] [T~ , | (@ TO SWEEP RELEASE SOLENOID
v, -]
1 | WHT A ==
> </BRN ] [ [T 5| (3) TO SPOTTING TONG SOLENOID
Y] -]
5 WHT =
BRN [ ] ] (4) TO STROKE LIMITER SOLENOID
(1) ° v o2
TO P1/P24 ON WHT _
GSL%S)VNSSHE&\EED Zw BRN [ =1 E (5) TS1 SWITCH
BOX BRN— Y GRY | —
9 JWHT [] Jay — [
= U U ,|(6) GSWITCH
11} GRY & - o ==l
' 1 | E (7) EC SWITCH
J
8 <—(10) NC
ﬁ42 8) PIN COUNT
10<| RED <1 (S\}VITCH
13 WHT N — <>
14</ BRN ) U 7| (9) SSS SOLENOID
— -7 ® H H ®H H H
Figure 11-4. Left Side Function Cable (Part No. 47-142621-000)
(1) TO P1/P24 GS CONSOLIDATED (2) TO SWEEP RELEASE SOLENOID (3) TO SPOTTING TONG SOLENOID
CONTROL BOX
(4) TO STROKE LIMITER SOLENOID (5) TS1 SWITCH (6) G SWITCH
(7) EC SWITCH (8) PIN COUNT SWITCH (9) SHARK SOLENOID

(10) NO CONNECTION
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BLK #1 GRN

(1) VAot RED #2 — 5= 7 |1 (3)
TO BALL U2V CD . < 2 [OOGH WHT #3 TO P22 ON
WHT #3 ] | — |[DOGL BLK#1 GS CONSOLIDATED
ACCELERATOR  w2/u1@TD @ OOG} RED#2  HIGH VOLTAGE
MOTOR GRN - ] VoL

(2) GND @O

Figure 11-5. External Ball Accelerator Motor GS Consolidated Control Box Cable Assembly (Part No. 47-142614-000)

(1) TO BALL ACCELERATOR MOTOR (2) GROUND (3) TO P22 ON GS CONSOLIDATED
HIGH VOLTAGE BOX

GRN/YEL 14 || GRN/YEL

BOX

V21 @ T = 3)
BLK #2 1[Q] BLK #3
(1) u2/NvV1EeTh — = TO P15/P18 ON
TO TABLE BLK #3 | | b |5 E=219| Bk %) S cONsOLIDATED
MOTOR w2/U1C @ | s HIGH VOLTAGE

(2) GND @0

Figure 11-6. External TAble Motor GS Consolidated Control Box Cable Assembly (Part No. 47-142615-000)

(1) TO TABLE MOTOR (2) GROUND (3) TO P15/P18 ON GS
CONSOLIDATED HIGH VOLTAGE
BOX

System & Cable Diagrams (Consolidated Electronics)11-5



V2/W1(H
BLK #2

(1) U2NV1@TD

TO ELEVATOR BLK #3
W2/U1CT

MOTOR

P17/P20
U

d] BLK #3 )
S|BK® 1o P17/P20 ON

5| GRNVEL GS CONSOLIDATED
O| @NC ~  HIGH VOLTAGE
dj (4)NC BOX

Figure 11-7. External Elevator Motor GS Consolidated Control Box Cable Assembly (Part No. 47-142616-000)

(1) TO ELEVATOR MOTOR

(4) NO CONNECTION

GROUND

(3) TO P17/P20 ON GS

CONSOLIDATED HIGH VOLTAGE
BOX

BLK #2

TO S(J\}EEP u2nv1 el
BLK #3
MOTOR w2/U1C

(2) GND GFeRNYEL

[P16/P19]

[a]eJeJela)

BLK #3 3)
BLK #1 TO P16/P19 ON
g'—R'f\ﬁEL GS CONSOLIDATED
@ NC HIGH VOLTAGE

BOX

Figure 11-8. External Sweep Motor GS Consolidated Control Box Cable Assembly (Part No. 47-142617-000)

(1) TO SWEEP MOTOR

(4) NO CONNECTION

11-6

(2) GROUND
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(3) TO P16/P19 ON GS

CONSOLIDATED HIGH VOLTAGE
BOX




(2)

PIN HOLDER (3) 4
(GS-96 AND LATER) PIN HOLDER SWITCHES ~ PIN HOLDER
(GS-96 AND LATER) SOLENOID
1
SPO(T'%'ING 10 9 8 7 / 6 5 4 3 2 1
TONG P :
V] vy vV pvvvp Bl BV D] V] B ] [
12 12 3 4 12 3 4 12 3 4 '---4-2-3-4- 12 3 4 12 3 4 1.2 3 4 12 3 4 12 3 4 12 3 4
Lyv] yvyvl yvvyl [vvvyl [yyvvl [yvvyl [yyvvl [yyvvl [yvvyl [yyyy] v ]
1 RED| | | RED| | 1] RED[ | | RED| | RED| | | | RED[ | | | RED] | RED ‘
[ [BLU/BRN BLU/BRN | [ |BLU/BRN BLU/BRN | [ |BLU/BRN BLU/BR]

(6) NC Z o =l S|z = > el Sk o I~ ¥ - ol 3|2 Z = > = H SE z/d £
HHHHH%'&J g Y = 5 | FE 2 o @ gou 2 5 g & g F 3= Yy =
vV Vv vV v |
2 3 4 15323334353637 3029 14 3125 13 24 12 2823 1M 22 10 21 9 2720 8 19 7 18 6 2617 51 16

(5)
HARNESS
CONNECTOR
Figure 11-9. Schematic for Setting Table Harness with Two Pin Holder Switches (Part No. 47-243025-003)
(1) SPOTTING TONG SWITCH (2) PIN HOLDER (GS-96 AND LATER) (3) PIN HOLDER SWITCHES
(GS-96 AND LATER)
(4) PIN HOLDER SOLENOID (5) HARNESS CONNECTOR (6) NO CONNECTION
(2)
PIN
HOLDERS
(1) T
SPOTTING
TONG — 1
SWITCH /
% / 3 2
\ I
/
/ 6 5 4
/ [ [ ]
/
10 9 8 7
I I I ]
(3)
HARNESS
CONNECTOR
Figure 11-10. Pictorial for Setting Table Harness (Part No. 47-243025-003)

(1) SPOTTING TONG SWITCH (2) PIN HOLDERS (3) HARNESS CONNECTOR
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= \;r’J

T =T

\

=
7

o
N

w
-

|
BLK |
1 oT0— (4) onssTOP | WHT —
(5) 5 RED 1~ SWITCH | ~
1O GRN l | |
P11/P27 ON 3 BLU i | |
CONSOLIDATED | 4 : 5 (3) RESET | )
LOW !\3/8>IZTAGE 5 WHT 5 "0—e(2) SET : BLU__/
: ORN/BRN “* o1 (4) ON/STOP | >,
i SWITCH |
_________________ |
J
BLK ——=|| =~ GRN
REDE21L=~ORN
BRN
- J
Figure 11-11. Rear Control Box Cable Assembly (Part No. 47-243071-003)
(1) HIGH VOLTAGE POWER (2) SET (3) RESET

(4) ON/STOP SWITCH

11-8

©)

TO P11/P27 ON CONSOLIDATED

LOW VOLTAGE BOX
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1 WHT 7] (4) COMMON FOR PIN SWITCHES
2 )N @) S 2 1 THROUGH 10
35 Ez> NC Ezg NC S 3
4] 2 S 4
5 BeN 5 | (5) PIN SW #1
6 SRI 6 | (6) PIN SW #2
7 TEL 7 | 7)) PINSW#3
8 CRY 8 | (8) PIN Sw #4
9 o 9 | (9) PIN SW #5
10 5L 10| (10) PIN SW #6
11 g 11| (11) PIN SW #7
: ; i
13 13
14 GRN/ROS 12| (14) PIN SW #10
15 53— (2) NC 2)NC ———> 15
o 18 @) REDIBLU. (2) 16 | (15) PIN SOLENOID #1
9 17 TGRS 17 | (16) PIN SOLENOID #2
SETTING |18 BRNGRA 18| (17) PIN SOLENOID #3
TABLE. |19 PHIEL 19| (18) PIN SOLENOID #4
20 YELBRN, 20| (19) PIN SOLENOID #5
21 oL IGRY 21| (20) PIN SOLENOID #6
22 SRYBRN 22| (21) PIN SOLENOID #7
23 ROS/BRN 23| (22) PIN SOLENOID #8
24 HsHRN 24| (23) PIN SOLENOID #9
25 LB 25 | (24) PIN SOLENOID #10
26 BRNEBL 26 | (25) COMMON FOR SOLENOIDS 1, 2 & 3
27 S LRED 27| (26) COMMON FOR SOLENOIDS 4. 5 & 6
28 e 28| (27) COMMON FOR SOLENOIDS 7, 8 & 9
29 HTBLE 29| (28) SPOTTING TONG SWITCH
30 CRUBLE 30 | (28) SPOTTING TONG SWITCH
31 31| (29) COMMON FOR SOLENOID 10
32 (2) NC (2) NC S 32
335 (2) NC (2) NC S 33
34 (2) NC (2) NC > 34
35 >4 (2) NC (2) NC > 35
361 (2)NC (2) NC > 36
375 (2) NC (2) NC S 37

(3)
TO P3/P25 ON
CONSOLIDATED LOW VOLTAGE BOX

Figure 11-12. External Setting Table Cable Assembly (Part No. 47-244922-004)

(1) TO SETTING TABLE (2) NO CONNECTION (3) TO P3/P25 ON CONSOLIDATED
LOW VOLTAGE BOX
(4) COMMON FOR PIN SWITCHES 1 (5) PIN SWITCH #1 (6) PIN SWITCH #2
THROUGH 10

(7) PIN SWITCH #3 (8) PIN SWITCH #4 (9) PIN SWITCH #5
(10) PIN SWITCH #6 (11) PIN SWITCH #7 (12) PIN SWITCH #8
(13) PIN SWITCH #9 (14) PIN SWITCH #10 (15) PIN SOLENOID #1
(16) PIN SOLENOID #2 (17) PIN SOLENOID #3 (18) PIN SOLENOID #4
(19) PIN SOLENOID #5 (20) PIN SOLENOID #6 (21) PIN SOLENOID #7
(22) PIN SOLENOID #8 (23) PIN SOLENOID #9 (24) PIN SOLENOID #10
(25) COMMON FOR SOLENOIDS 1, 2 & 3 (26) COMMON FOR SOLENOIDS 4, 5 & 6 (27) PIN SOLENOIDS FOR 7, 8 & 9
(28) SPOTTING TONG SWITCH (29) COMMON FOR SOLENOID
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| |
YEL \ | YEL
ORN | [ ORN
i WHT | | WHT
(1) 1st BALL LIGHT () BLK | | BLK ‘ P
@} BRN | I BRN | Yord-as
(2) 2nd BALL LIGHT e [ CRN o8
\ | RED |
| o o1 BLU
| |
S |
(3) STRIKE LIGHTS
(1) (2)
1st 2nd
BALL LIGHT BALL LIGHT
[ ]
l JJT I JJT ]
X
—
ORN o GRN
\\WHT
[ ﬁj
(3)STRIKELIGHTS ([ &= ]= 5RN
/ ~ YEL
RED
BLU
O @)
,,,,,, N ) RN
~ (6)
ON/OFF SWITCH

®)
TO P7-HV
ON HIGH
VOLTAGE BOX

Figure 11-13. Masking Unit Cable Assembly (Part No. 53-200871-000)

(1) FIRST BALL LIGHT )
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SECOND BALL LIGHT (3) STRIKE LIGHTS
(4) EMPTY (5) TO P4/P33 ON CONSOLIDATED LOW

VOLTAGE BOX

(6) ON/OFF SWITCH




(©)
TO
68-100407-000
BALL LIFT ADAPTER CABLE

5<— i
(TZ(% ne— veL (SEE FIGURE 11-15)
BaLLLFT |35 OR 29
CONTROL Box | 25T BR BLK——> 8| (4) TO R.H. RESET
1<—— BLU BLU—> 7| (5) TO 28 VAC CONTROL
BRN——> 6
GRN——> 5| (6)TO L.H. RESET
ORN——> 4| (5) TO 28 VAC CONTROL
RED——> 3| (4) TORH. RESET
(1) 4<—— WHT WHF—> 2| (6) TO L.H. RESET
TO 3 GRN YEL—> 1
BALL RACK |2 BLK
RESET CABLES |1 RED
Figure 11-14. Ball Rack Lane Cable Assembly (Part No. 53-520588-000)
(1) TO BALL RACK RESET CABLES (2) TO BALL LIFT CONTROL BOX (3) TO 68-100407-000 BALL LIFT
ADAPTER CABLE
(4) TO RIGHT-HAND RESET (5) TO 28 VAC CONTROL (6) TO LEFT-HAND RESET
1>1— (2)NC 1
RED | T (3) )
2 A ——— 5| LANE#1 LH""
BLK { ) | P12-LV RESET
5
Y
RED A
3
(1) ( ) | 1
TOBALLLIFT | g |BLK T (5) (6)
CABLE VAR —— 2| LANE#2 RH"2"
(SEE FIGURE 11-14)] g>1— (2)NC P26-LV RESET
4>_| RED (/\)
75| BLK s _ ]
> @ne L (7) 8)
9>1— () 2| PoLv 28VAC
Figure 11-15. Ball Lift Adapter Cable Assembly (Part No. 68-100407-000)
(1) TOBALLLIFTCABLE (2) NOCONNECTION (3) LANE#1P12-LV
(4) LEFT-HAND"1"RESET (5) LANE#2P26-LV (6) RIGHT-HAND“2"RESET

(7 P9-LV (8) 28VAC
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(1)
FRAME COUNTER
NON-RESET

(6)
FRAME COUNTER

| RESETTABLE
BLK ! ‘
l (5) |
; RED / \ ; ' ; b REDLAMP
WHT ! 100 OHM 1/2 W TROUBLE"
3 3| 3 |
. GRN | | N 3 1
5 ORN l | 5101 5 }
. BLU | / s i 100,0HM 172 W l
7 BRN \ / 71 7 @ GRN ?/
8 <t — L <8 8 97] T !
9 < (2) NC[ o 9| (2)NC |
10&—1— | @NC ; 1
11< TO MANAGER'S 1
12 CONTROL ! 1
ON CONSOLIDATED )
LOW VOLTAGE BOX MANAGER'S CONTROL BOX

Figure 11-16. Manager’'s Remote Control Cable Assembly (Part No. 68-100159-000)

(1) TOP10/P28 ON CONSOLIDATED LOW (2) NOCONNECTION (3) TOMANAGER’S CONTROL
VOLTAGE BOX

(4 MANAGER’S CONTROLBOX (5) REDLAMP“TROUBLE” (6) FRAMECOUNTERRESETTABLE
47-203021

(7) FRAME COUNTERNON-RESET
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Glossary

10 Pin

“A” Switch

Accelerator

AS-80

AS-90

AS-K

Attenuator

“B” Switch

Ball Accelerator

Ball Lift

Ball Cushion

Ball Detect

Ball Door

Ball Door Button

Ball Door Protector

Ring

Ball Door Locking
Solenoid

Game of bowling in which bowler has two chances to knock down
ten pins.

Switch used by pinsetter to identify when the setting table is up
in the home position.

Assembly positioned between the two pinsetters to return the ball
to the bowler.

Type of Brunswick Automatic Scorer installed from 1979 to 1990;
keeps bowlers’ scores automatically.

Type of Brunswick Automatic Scorer installed from 1990 to
present; keeps bowlers’ scores automatically.

Brunswick Automatic Scorer for bowling centers with 16 lanes and
under.

Slows the lowering action of the sweep wagon.

One of four switches used by the Pinsetter CPU to determine the
setting table position.

Assembly positioned between the two pinsetters to return the ball to
the bowler.

Ball return assembly located in the bowlers’ area. Used to raise the
ball from the track below the lane to the ball rack.

Device in the pit area of the pinsetter that is used to stop and direct
the ball.

Detects balls entering the pinsetter area.

Part of the ball accelerator that allows the entry of balls but not pins
into the ball accelerator.

Part of the ball door; used by the ball to open the ball door for entry
into the ball accelerator.

Protective ring that prevents balls from hitting the metal edge of the
opening in the accelerator box.

Locks the ball door for three seconds after ball detect to keep pins
out of the ball accelerator.
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Binary

BowlerVision

“C” Switch

Cable Channels

Chain Guide

Characterization

Switch

Circuit Breaker

Clevice

Clockwise

Closed
Comline

Common

Connecting Rods

Consolidated
Electronics

Consolidated High
Voltage Box

Consolidated Low
Voltage Box
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System of numbers having 2 as its base. Uses multiples of 0's and
1's for counting, lane assignments etc.

Brunswick’s advanced electronic scoring system - the new way to
play.

One of four Setting Table position switches. The table will be at its
lowest point when this switch’s contacts are closed.

Plastic channels routed along drive frames and the setting table to
keep cables contained and free of moving parts.

Wooden guides used to keep the elevator chain in place as it lowers
the shovels along the back of the elevator.

Four position switch used to program the a GS-Series Pinsetter to
work in a specific environment.

Protective electrical device that prevents a circuit from operating
when then current draw becomes too high.

Device used to connect a lift chain to a crank arm.

Direction of rotation used for description of moving parts.
Corresponds to the direction the hands move on a clock or watch.

Switch position in which two contacts are touching to create a path.
Communication path between two electronic devices.

Switch connection used to supply power or a signal to one of two
circuits.

Rods used to rotate all four swing shafts and their pin holders
vertically or horizontally in unison.

Operating system for the GS-98 Pinsetter. It consists of two control
boxes; the Consolidated High and Low Voltage boxes. The
Consolidated Electronics replaces the Universal Electronic Control
system.

Receives incoming three phase power and makes it available for all
the motors, the pin lights, and the three transformers used to provide
power to the Consolidated Low Voltage Box.

Consists of three printed circuit boards and many cable and switch
connections. This box can be referred to as the brains of a pair of
pinsetters. It monitors the switches and other external devices.



Contactor

Counterclockwise

CPU

Cycle

“D” Switch

Damper Plate

Data

Detection Stroke

Diagnostics

Distributor

Distributor
Extensions

Distributor Rails

Double Detect

Double Load

Electrical device typically used to turn a motor on and off.

Direction of rotation used for description of moving parts. Corre-
sponds to the direction opposite the hand movement on a clock or
watch.

(Central Processing Unit) - circuit board in the Universal
Gamesetter and Consolidated Low Voltage Box that performs as the
brain for the pinsetter.

A series of events that recur regularly and ends back at the starting
point.

One of four switches used by the Pinsetter CPU to determine the
setting table position.

Plate located in the bottom of the elevator used to help the pins
settle into the pin shovels. Helps controls the vibration in the
elevator.

Switch information gathered by the Pinsetter CPU to determine
what the pinsetter must be do next.

Initial lowering of the setting table after ball detect. Used to
determine what the bowler did and what the pinsetter must do to
get ready for the next ball.

A self test mode used by pinsetter to locate problems and to check
performance.

Assembly that moves and positions pins over the setting table for
eventual loading.

Extensions mounted on the back of the distributor to assist in the
transfer of pins from the shark switch assembly to the inside
distributor lanes.

Guide rails for keeping the green belts in place as they move pins
throughout the distributor.

Method of pinsetter operation when the pinsetter detects for pins
on first ball and second ball. This is used when the pin holders’
switches are used for providing pin count to the automatic scorer.

A pinsetter feature available on GS-96 and later pinsetters. It allows
a double loading of the 7 and 10 pin positions. This allows the
pinsetter to reduce overflow conditions and increase pinsetter
efficiency.
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Driving Drum

Dust Pan

EC Switch

Elevator

Error Codes

Figures Clearing

Figures

Foul Line

Foul

Frameworx

Function Switch

Function Solenoid

Large pulleys which support the ball accelerator’s flat belt.

Sheet metal “pan” located under the front of the distributor to
collect dust and dirt that falls off the green belts and bowling pins
as they transfer from one set of belts to another.

Elevator control switch that monitors movement of the pin shovels.

Assembly used to lift pins up from the transport band to the
distributor.

Codes provided by the Pinsetter CPU to direct you to specific
problem it has detected in the pinsetter.

Pinsetter operating mode which allows the bowler a choice in the
position and number of pins the GS-Series Pinsetter will set.
Bowler then has an unlimited number of chances to knock all the
pins down.

Pinsetter operating mode which allows the bowler a choice in the
position and number of pins the GS-Series Pinsetter will set. The
bowler has only one chance to knock down the pins.

Black line on the lane dividing the bowlers approach area from the
playing area in which the ball rolls down the lane.

Condition in which a bowler crosses the foul line. Results in loss of
pincount on that ball.

Type of Brunswick Automatic Scorer installed from 1994 to
present; keeps bowlers’ scores automatically.

A switch which monitors a specific operation or function of the
pinsetter's movements.

A solenoid that controls a specific operation for the pinsetter.

“G” Switch A function switch that monitors the sweep wagon’s up and down
positioning.

Gamemaker The BowlerVision’s “brain” for the scoring operation of the lane
pair.

Gripper Part of the pin holder used to trip the pin release lever and keep
the pin in the pin holder.

Ground (Earth) -A conducting connection, whether intentional or accidental,

between an electrical circuit or equipment and the earth. Generally
used as a reference point for measuring voltages in a circuit.
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GS-10

GS-92

GS-96

GS-98

Gutter Adapter

Gutter

Hertz
High Voltage

Hydraulic Shock
Absorber

I/O

Invalid Machine
State

Lane Assignment

Switch

LED

Locking Bolt

Pinsetter model replaced by the GS-92 Pinsetter.

Pinsetter introduced in 1991 as a replacement for the GS-10 Pinsetter.
Incorporated changes which enabled the pinsetter to operate more
efficiently and be installed easier.

Pinsetter model introduced in 1995 as a replacement for the GS-92
Pinsetter. Several software and hardware changes were made to
speed up the loading time of the pinsetter.

Pinsetter introduced in 1997 as a replacement for the GS-96 Pinsetter.
Consolidated Electronics replaces the Universal Electronics. This
change decreased the amount of control boxes and printed circuit
boards in the electrical system.

Plastic appendages protruding down from the sweep wagon that
clear any pins left in the flat gutters on either side of the pin deck.

Channel on each side of the lane which guides the ball back to the
pinsetter after it has left the lane surface.

Cycles per second. The unit of measure for frequency.
Voltage typically used to power motors and transformers.

Shock absorber that uses hydraulic fluid to dampen the impact of
the ball, the lowering of the setting table and the lowering of the
sweep wagon.

(Input/Output) - An electronic circuit board that directs into and out
of the CPU.

A condition in which the Pinsetter CPU is not able to determine the
position of the sweep wagon, setting table and spotting tongs.

An 8-position switch which is designed to stagger the power up
time and control when the setting table lowers and the operation of
the distributor motor.

(Light Emitting Diode) - Adiode that produces light when electricity
is applied to it. LED’s are used to indicate on/off, yes/no or stop/go
functions. GS-Series Pinsetters use single red LEDs on all the
Electronic Control Boxes and two 7-segment LEDs for digital
display on the Universal Gamesetter Box and Consolidated Low
Voltage box.

Part of the ball door locking mechanism. Prevents the ball door
from opening at the wrong time.
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Low Voltage

Machine Cycle

Diagnostics

Manager’'s Control

Masking Unit

Mode

New Pin

Setting Stroke

Normal

Normally Closed

Normally Open

Open
Optical Scanner

Out-Of-Range

Overload Relay

PCB

Pin Count Switch

Pin Detector
Plate
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A voltage typically in the 5, 12 or 24 volt range used to control or
monitor the pinsetter.

A self test mode used by the mechanic to locate problems
by continuously cycling to check for proper operation.

Capability to turn the pinsetter on and off is given to the control
desk.

Device that is mounted in front of the pinsetter to hide it from the
bowlers’ view.

Type of operation the pinsetter will be operated under.
The second table operation during a cycle in which the table will
lower to the 15 mm level to provide a smooth transfer of the pins

from the table to the lane surface.

Pinsetter operating mode used to operate with BowlerVision and
Frameworx automatic scoring systems.

A switch connection in which a path only exists between the
“Common” and the “NC” when the switch is in an at-rest condition.

A switch connection in which a path only exists between the
“Common” and the “NO” when the switch is actuated.

Contacts which are not connected or touching.

An optical device which counts pins for a pair of lanes.

Bowling condition in which a bowling pin is moved off its spot but

is still left standing on the pin deck. Pinsetter cannot handle this pin

automatically.

Protective device used to shut down a motor if it becomes over
heated.

Printed Circuit Board.

Switch mounted to the top of the elevator to monitor pins leaving
the pin shovels.

Plate on the bottom of the pin holder that is pushed up by
the top of a bowling pin when the table lowers to detect for pins
left standing.



Pin Detection
Switch

Pin Holder

Pin Light

Pin Loading

Switch

Pin Release
Lever

Pin Shovel

Pin Station

Pinion Gears

Player Control
Station
Polycord

POT

Preload

Preventive
Maintenance

Protector
Wedge

Rear Control Box

Relay

The pin detection switch is actuated by a pin pushing up on the pin
detector plate. It informs the pinsetter that a pin has been knocked
down or is still standing.

One of 10 assemblies on the setting table used to hold pins while
setting them on the lane surface.

Light mounted on the front of the pinsetter. Provides light to the
bowling pins when they are standing on the pin deck.

Switch actuated from the top by the neck of the bowling pin when
dropped from the distributor to the pin holder.

Part of the pin station contacted by the pin holder’'s gripper to drop
the pin into the pin holder.

One of 14 assemblies in the elevator used to lift pins from the pit to
the distributor.

One of 10 temporary storage devices the distributor uses for
holding pins until the table is ready for them.

Two gears meshed in with the table racks to keep the table level as
it raises and lowers.

PCB mounted on the ball rack. Displays standing pins and allows
bowlers to choose pins when “Figures” or “Figures/Clearing” are in
use.

Type of material used in the pinsetter’'s pin handling belts.
(Potentiometer)- The variable resister used to adjust the DC voltage
in the Universal Common Box and the Consolidated Low Voltage
Box.

A pinsetter feature available on GS-96 and later pinsetters. It allows
the pinsetter to load all ten pin positions when it will proceed to a
second ball cycle.

Scheduled activity; cleaning, lubrication and adjusting required on
any machinery to keep it working reliably.

Wedges mounted in front of the ball door to guide the ball and pins
away from the door during their initial impact.

A switch box mounted on the side of the elevator.

An electrically controlled switch.
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Reset

Retroreflector

Scanner

Set

Setting Table

Shark Solenoid

Shark Switch

Short Cycle

Short Pit

Single Detect

Single Phase Power

SM Switch

Spotting Tongs

Solenoid -
Continuous Duty

Solenoid -
Intermittent Duty

Square Shafts
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A switch signal that cycles the pinsetter to the next ball.

A reflector that sends a transmitted beam back to the original
source.

An optical device which counts pins for a pair of lanes.

Switch that provides the pinsetter the capability of setting the last
known combination of pins once again.

Assembly used to detect standing pins on the pin deck and also to
transfer pins from the distributor to the pin deck.

The red solenoid has been added to GS-96 and later pinsetters to
control the direction of the pin guide while feeding pins to the
distributor’s pin stations.

A switching assembly that alternates pins to the left and right side
of the distributor.

An abbreviated pinsetter cycle in which the sweep operation is not
performed.

A description of the pit area of the GS-92, GS-96 and GS-98
Pinsetters. The GS-10 had a longer transport band and a taller
elevator to handle pins in the pit area - “Long Pit”.

Method of pinsetter operation when it detects for pins on first ball
only. This is used when no automatic scoring is available or when
an external pin counting device (Scanner or CCD camera) is used.

An alternating current circuit in which only phase of current and
voltage is available in a two conductor or three conductor system.

Sweep Motor switch - informs the Pinsetter CPU that the sweep
is forward when its contacts are closed.

Set of ten pairs of plastic devices mounted on the setting table.
They are gear driven closed and open to pick up pins during
respotting for a second ball.

A solenoid designed to be energized for extended periods of time.
(Red - Pin Holder Solenoids and Shark Solenoids).

A solenoid designed to be energized only long enough to perform
one brief function. (Black - Function Solenoids)

Two shafts used to remotely drive or control operations on the
setting table. Left - swing shafts; Right - spotting tongs.



ST Switch

Standalone

Strike

Stroke Limiter

Plate

Stroke Limiter
Solenoid

Sweep Release
Lever

Sweep Release Arm

Sweep Wagon

Swing Shafts

Switch

Switch Cluster

T Stop

Table

Tel-E-Foul

Three Phase Power

Spotting Tong switch - monitors the position of the spotting tongs.

Used to describe GS-Series Pinsetters operations in which
BowlerVision does not control pinsetter movement or decision
making.

A condition in which all ten pins were knocked down by the
bowler’s first ball of the frame.

Used to allow the setting table to lower only part of the way for pin
detection and respotting pins.

Energizes to allow the table to lower to the new pin setting height
and allows the pin holders to go vertical.

Part of the sweep release mechanism that is pulled rearward to
allow the sweep release to collapse and lower the sweep.

Main frame of the sweep release mechanism.

Assembly used to clear deadwood and unwanted pins off of the pin
deck and out of the flat gutters.

Setting table shafts on which the pin holders are mounted. These
shafts are swung to the vertical position to set pins and returned to
the horizontal position to detect and load pins.

A device used for making, breaking or changing connections in an
electrical circuit.

Group of four switches (*A,” “B,” “C” and “D”) located on the
right-hand drive frame and used by the pinsetter to monitor the
setting table’s position.

Device mounted on the top of the left-hand tower rack. Stops the
lowering of the setting table when it contacts the stroke limiter
plate.

(Setting Table)- Assembly used to detect for pins standing on the
pin deck and also to set pins on the pin deck.

Brunswick electrical assembly mounted at the foul line of the lane.
Detects when a bowler has crossed the foul line.

Three separate outputs from a single source. There is a phase

difference of 120 degrees between any two of the three voltages
and currents.
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Tipper

Tongs

Transformer

Transport Band

TS-1 Switch

TS-2 Switch

Universal
Common Box

Universal Electronics

Universal
Gamesetter

Universal
High Voltage Box

VAC
VDC

Video Switcher

Voltage

Work Platform
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Part of the sweep release mechanism that rotates to allow the
sweep to drop into the guarding, ready to sweep position.

See Spotting Tongs.

An electrical device that converts voltage from one level to another
level.

Band in the GS-Series Pinsetter pit area that carries the ball and
bowling pins rearward to the accelerator and elevator.

A jam switch provided to protect the pinsetter when the pin holders
are unable to return to the horizontal position after setting new
pins.

A jam switch mounted on the tower to protect the pinsetter if a pin
jam or broken part prevents the setting table from raising to its
highest position.

Electrical/Electronic subassembly that routes the operating power
to both High Voltage Boxes, the Gamesetter Box and the Ball
Accelerator.

Used on GS-10, GS-92 and GS-96 Pinsetters. It consists of four
control boxes; the Common box, Gamesetter, and two High Voltage
boxes. This system replaced the Red and Silver Box electrical
system.

The electronic box which serves as the “brains” for a pair of GS-92
pinsetters.

Electrical control box that provides power to the motors, solenoids
and lights. A middleman between the Universal Gamesetter and the
pinsetter.

Voltage - Alternating Current

Voltage - Direct Current

BowlerVision electronic box mounted on the right hand pinsetter.
Controls what video signal is displayed on the scorer console and

overhead displays.

The electromotive force needed to carry current through a circuit to
operate the motors, solenoids, etc.

Wooden stand mounted onto the front of the pinsetter. Used by
the mechanic to stand on while viewing or working on the front of
the pinsetter.
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Appendix B: Forms

The following pages contain forms to be used in conjunction with maintenance
on the Brunswick GS-Series Pinsetters.
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GS-Series Pinsetter Weekly Report

Center Name Week Ending

Daily Frame Totals

Daily Stop Totals

Error

Code Description Monday Tuesday |Wednesday | Thursday Friday Saturday Sunday Total

01 Pin 1 - Time Out or Jam

02 Pin 2 - Time Out or Jam

03 Pin 3 - Time Out or Jam

04 Pin 4 - Time Out or Jam

05 Pin 5 - Time Out or Jam

06 Pin 6 - Time Out or Jam

07 Pin 7 - Time Out or Jam

08 Pin 8 - Time Out or Jam

09 Pin 9 - Time Out or Jam

10 Pin 10 - Time Out or Jam

*11 Pin Jam - Left-Hand Corner

*12 Pin Jam - Right-Hand Corner

*13 Pin Jam - Left Distributor Lane 1

*14 Pin Jam - Left Center Distributor Lane 2

*15 Pin Jam - Right Center Distributor Lane 3

*16 Pin Jam - Right Distributor Lane 4

*17 Pin Jam - Shark Switch

*18 Pin Jam - Pin Guide Wedges

*19 Pin Jam - Pin Head First

*20 Pin Stuck in Elevator

*21 Pin Under Pin Feed Deflector

*22 Pin in Ball Accelerator

*23 Ball Stuck in Pit

*24 Ball Stuck in Ball Lift

*25 Pin Blocking Ball Door

*26 Pin Jammed in Setting Table

*27 Spotting Tongs Jammed

*28 Sweep Roller Not in Slot

*29 Belt Broken

*30 Belt Loose

*31 Overflow Chute / Sock Jam #7 Pin Side

*32 Overflow Chute / Sock Jam #10 Pin Side

*50 Pin Holder Switch Malfunction

60 Switch A Not Expected but Found

61 Switch B Not Expected but Found

62 Switch C Not Expected but Found

63 Switch D Not Expected but Found

64 Switch SM Not Expected but Found

65 Switch G Not Expected but Found

66 Switch ST Not Expected but Found

67 Switch OOR Not Expected but Found

70 Switch A Expected but Not Found

71 Switch B Expected but Not Found

72 Switch C Expected but Not Found

73 Switch D Expected but Not Found

74 Switch SM Expected but Not Found

75 Switch G Expected but Not Found

76 Switch ST Expected but Not Found

90 Invalid Machine State 0

91 Invalid Machine State 1

92 Invalid Machine State 2

93 Invalid Machine State 3

94 Invalid Machine State 4

95 Invalid Machine State 5

98 Electronic Box Failure
99 Part Broken / Other (Explain on Back)
EJ Elevator Jam

EL Pin Count Switch Failure

J1 Jam Switch TSI

J2 Jam Switch TS2 (Tower)

PO Out-of-Range

*These code numbers are not displayed by the Pinsetter CPU LED display.
Explain problems or irregularities on the back of this report.
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GS-Series Pinsetter Monthly Report

Center Name Month Date
Daily Frame Totals
Daily Stop Totals
Eggé Description Week 1 Week 2 Week 3 Week 4
01 Pin 1 - Time Out or Jam
02 Pin 2 - Time Out or Jam
03 Pin 3 - Time Out or Jam
04 Pin 4 - Time Out or Jam
05 Pin 5 - Time Out or Jam
06 Pin 6 - Time Out or Jam
07 Pin 7 - Time Out or Jam
08 Pin 8 - Time Out or Jam
09 Pin 9 - Time Out or Jam
10 Pin 10 - Time Out or Jam
*11 Pin Jam - Left-Hand Corner
*12 Pin Jam - Right-Hand Corner
*13 Pin Jam - Left Distributor Lane 1
*14 Pin Jam - Left Center Distributor Lane 2
*15 Pin Jam - Right Center Distributor Lane 3
*16 Pin Jam - Right Distributor Lane 4
*17 Pin Jam - Shark Switch
*18 Pin Jam - Pin Guide Wedges
*19 Pin Jam - Pin Head First
*20 Pin Stuck in Elevator
*21 Pin Under Pin Feed Deflector
*22 Pin in Ball Accelerator
*23 Ball Stuck in Pit
*24 Ball Stuck in Ball Lift
*25 Pin Blocking Ball Door
*26 Pin Jammed in Setting Table
*27 Spotting Tongs Jammed
*28 Sweep Roller Not in Slot
*29 Belt Broken
*30 Belt Loose
*31 Overflow Chute / Sock Jam #7 Pin Side
*32 Overflow Chute / Sock Jam #10 Pin Side
*50 Pin Holder Switch Malfunction
60 Switch A Not Expected but Found
61 Switch B Not Expected but Found
62 Switch C Not Expected but Found
63 Switch D Not Expected but Found
64 Switch SM Not Expected but Found
65 Switch G Not Expected but Found
66 Switch ST Not Expected but Found
67 Switch OOR Not Expected but Found
70 Switch A Expected but Not Found
71 Switch B Expected but Not Found
72 Switch C Expected but Not Found
73 Switch D Expected but Not Found
74 Switch SM Expected but Not Found
75 Switch G Expected but Not Found
76 Switch ST Expected but Not Found
90 Invalid Machine State 0
91 Invalid Machine State 1
92 Invalid Machine State 2
93 Invalid Machine State 3
94 Invalid Machine State 4
95 Invalid Machine State 5
98 Electronic Box Failure
99 Part Broken / Other (Explain on Back)
EJ Elevator Jam
EL Pin Count Switch Failure
J1l Jam Switch TS1
J2 Jam Switch TS2 (Tower)
PO Out-of-Range

*These code numbers are not displayed by the Pinsetter CPU LED display.

Explain problems or irregularities on the back of this report.
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GS-Series Stop Sheet

Machine No.

Date

Frame
Count

Error Code

Corrective Action

Mech.
Initials
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Error Codes

Egg; Error Explanation Egg; Error Explanation
[~ Power Up In Progress *30 Belt Loose
-I|- No Errors *31 Overflow Chute / Sock Jam #7 Pin Side
None | The Lane Initialized *32 Overflow Chute / Sock Jam #10 Pin Side
A0 PCS Not Communicating 50 #10 Pin Not Detected in Diagnostics
Al PCS Not Sending Correct Response 51 #1 Pin Not Detected in Diagnostics
FO External Ram Test Failure 52 #2 Pin Not Detected in Diagnostics
F1 Prom Check Sum Failure 53 #3 Pin Not Detected in Diagnostics
FF CPU Lost 54 #4 Pin Not Detected in Diagnostics
80 Battery Backup Ram Failure 55 #5 Pin Not Detected in Diagnostics
PO Can't Pickup These Pins 56 #6 Pin Not Detected in Diagnostics
PO Out-of-Range 57 #7 Pin Not Detected in Diagnostics
01 Pin Loading Time Out Pin 1 58 #8 Pin Not Detected in Diagnostics
02 Pin Loading Time Out Pin 2 59 #9 Pin Not Detected in Diagnostics
03 Pin Loading Time Out Pin 3 60 Switch A is Not Expected but Found
04 Pin Loading Time Out Pin 4 61 Switch B is Not Expected but Found
05 Pin Loading Time Out Pin 5 62 Switch C is Not Expected but Found
06 Pin Loading Time Out Pin 6 63 Switch D is Not Expected but found
07 Pin Loading Time Out Pin 7 64 Switch SM is Not Expected but Found
08 Pin Loading Time Out Pin 8 65 Switch G is Not Expected but Found
09 Pin Loading Time Out Pin 9 66 Switch ST is Not Expected but Found
10 Pin Loading Time Out Pin 10 67 Switch OOR is Not Expected but Found

*11 Pin Jam - Left Hand Corner 70 Switch A Expected but Not Found

*12 Pin Jam - Right Hand Corner 71 Switch B Expected but Not Found

*13 Pin Jam - Left Distributor Lane 1 72 Switch C Expected but Not Found

*14 Pin Jam - Left Center Distributor Lane 2 73 Switch D Expected but Not Found

*15 Pin Jam - Right Center Distributor Lane 3 74 Switch SM Expected but Not Found

*16 Pin Jam - Right Distributor Lane 4 75 Switch G Expected but Not Found

*17 Pin Jam - Shark Switch 76 Switch ST Expected but Not Found

*18 Pin Jam - Pin Guide Wedges 90 Invalid Machine State 0

*19 Pin Jam - Pin Head First 91 Invalid Machine State 1

*20 Pin Stuck in Elevator 92 Invalid Machine State 2

*21 Pin Under Pin Feed Deflector 93 Invalid Machine State 3

*22 Pin in Ball Accelerator 94 Invalid Machine State 4

*23 Ball Stuck in Pit 95 Invalid Machine State 5

*24 Ball Stuck in Ball Lift 98 Electronic Box Failure

*25 Pin Blocking Ball Door 99 Part Broken / Other (Explain on Back)

*26 Pin Jammed in Setting Table EJ Elevator Jam

*27 Spotting Tongs Jammed EL Pin Count Switch Shorted

*28 Sweep Roller Not in Slot J1l Jam Switch TS1

*29 Belt Broken J2 Jam Switch TS2 (Tower)

*These code numbers are not displayed by the Pinsetter CPU LED display.
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Brunswick3

FROM:

Reproducible Copy

ELECTRONIC ASSEMBLY REPAIR TRAVELER

TO: BRUNSWICK CORPORATION
ELECTRONIC REPAIR CENTER
525 W. LAKETON AVE.

P MUSKEGON, MICHIGAN 49441

CUSTOMER NO.

CLTTTI-0]

DATE SENT

L=t =i

ORIGINAL INSTALLATION DATE

LI - -LE]

PART NAME

LANES AFFECTED [ A

MALFUNCTION

(e

[Jconsrant

(] sAMPLE PRINT-OUT INCLUDED

D INTERMITTENT: HOW OFTEN?

SERIAL NO.

FAILURE TYPE - BE SPECIFIC

SCORER

NON-SCORER

O INCORRECT /NO NEW PINS OPERATION
O INCORRECT/NO FOUL OPERATION

O FAILED TO SCORE 1ST BALL

O FAILED TO SCORE 2ND BALL

O FAILED TO SCORE 1ST OR 2ND BALL
O INCORRECT PINFALL SCORES

O NO MANUAL KEYBOARD ENTRY

O FAILS TO PRINT

O INCORRECT MOTOR OPERATION

O UNREADABLE PRINT

OMISSING ONE OR MORE LINES

O EXTRA LINE(S) PRINTED

O PRINT NOT CENTERED

O CONSTANT SCAN

ONO BALL DETECT

O CONSTANT BALL DETECT

QO NO DATA FROM SCANNER

0O SCANNER NOT TALKING

O SCANNER INPUT FAILURE

D CAN'T ADJUST BIAS & GAIN POTS
O NO SCANNER START

O TRIPS CIRCUIT BREAKER

O POWER SUPPLY - NO VOLTAGE OUT
O POWER SUPPLY MALFUNCTION - +5V

OTHER-EXPLAIN:

O INCORRECT MANUAL KEYBOARD ENTRY

O POWER SUPPLY MALFUNCTION - -5V

0O POWER SUPPLY MALFUNCTION - +12V

0O POWER SUPPLY MALFUNCTION - -12V

O NO AUDIO COMMUNICATIONS TO SCORER CONSOLE
O NO AUDIO COMMUNICATIONS TO MGCR'S CONSOLE
O DISTORTED AUD!O COMMUN!CATIONS

O COMLINE FAILURE - UNABLE TO CLEAR

O PRIMARY UART FAILURE

O SECONDARY UART FAILURE

O INOPERATIVE SWITCH

O INCORRECT CONVERGENCE

O INCORRECT VERTICAL OUTPUT

O INCORRECT HORIZONTAL OUTPUT

O FORMS/CHARACTERS WON'T ADJUST

O VIDEO UNIT STAYS ON

O NO VIDEO DISPLAY

O VIDEO DISPLAY ERROR - UPPER SCREENS

O VIDEO DISPLAY ERROR - LOWER SCREENS

O VIDEO DISPLAY ERROR - UPPER & LOWER SCREENS
O VIDEO BLACKS OUT - RETAINS SCORES

O VIDEO BLACKS OUT - SCORES LOST

0O LOSS OF VIDEO FORMS

O INCORRECT VIDEO SWITCHING

O INCORRECT VIDEO OUTPUT

0 LOSS OF MEMORY

O CONTINUOUS FOUL

0O CONTINUOUS BUZZER

O NQO FOUL RIGHT LANE

ONO FOUL LEFT LANE

O INTERMITTENT FOUL

O INCORRECT PIN INDICATOR LIGHTS

QO INCORRECT/NO BALL DIRECTOR
OPERATION

ONO TRIGGER FIRST BALL

O NO TRIGGER SECOND BALL

0O WRONG TIME DELAY

SENT BY:

(FILL OUT IN DUPLICATE - KEEP SECOND COPY FOR YOUR RECORDS)

FOR ELECTRONIC REPAIR CENTER USE ONLY

parereceveo [ [ |-[ T ]—[ | |

REPAIR TYPE

COMMENTS
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Appendix C: Lubrication

Monthly
1. Pin Shovel Shafts
=\ A. One drop of oil on each pivot point.
LANE# 112 3/4 5/6 7/8 9/10 1/12 13/14 15/16 17/18 | 19/20
INITIALS
DATE
LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS
DATE
LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60
INITIALS
DATE
2. PinShovel Rollers
B. Onedrop of oil on each roller.
=
LANE# 112 3/4 5/6 7/8 9/10 1/12 13/14 15/16 17/18 | 19/20
INITIALS
DATE
LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS
DATE
LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60
INITIALS
DATE

Appendix C: Lubrication C-1




3. BallDoor

A. Shaft - one drop of oil on each of three
collars.

B. Latch - cover with a light film of grease.

C. Arms - cover with a light film of oil.

LANE# 172 3/4 5/6 7/8 9/10 1112 13/14 15/16 17/18 19/20
INITIALS

DATE

LANE# 21/22 23/24 25/26 27128 29/30 31/32 33/34 35/36 37138 39/40
INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52
INITIALS
DATE

53/54 55/56 57/58 59/60

4. Pin Holder Swing Shafts
A. Swing Shaft - one drop of oil on the bushing
at end of each of the four swing shafts.
B. Connector Link - drop of oil on each
connection point for the three links.

LANE# 1/2 3/4 5/6 7/8
INITIALS
DATE

LANE# 21/22 23/24 25/26 27128 29/30 31/32 33/34 35/36 37138 39/40
INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50
INITIALS
DATE

9/10 11/12 13/14 15/16 17/18 19/20

51/52 53/54 55/56 57/58 59/60
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Quarterly

1. Drive Chains
A. Table Shaft - a light coating of chain
lubricant.
B. Sweep Shaft - a light coating of chain
lubricant.

2.  Sweep Release Chain
A.  Alight coating of chain lubricant.

LANE# 112 3/4 5/6 7/8 9/10 1/12 13/14 15/16 17/18 | 19/20
INITIALS
DATE
LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS
DATE
LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60
INITIALS
DATE
3. Elevator Chains
A. Putalight coating of chain lubricant on
both chains.

LANE# 112 3/4 5/6 7/8 9/10 1/12 13/14 15/16 17/18 | 19/20
INITIALS
DATE
LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS
DATE
LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60
INITIALS
DATE
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4. Setting Table Pinion Gears
A. Entire chain needs a light coating of chains
lubricant.

LANE# 112 3/4 5/6 7/8 9/10 11/12 13/14 15/16 17/18 | 19/20
INITIALS

DATE

LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60
INITIALS

DATE

5. Setting Table Pinion Gears
A. Apply a light film of grease on both gears.
6. Table Rack
A. Grease both racks entirely with a light film.

LANE# 1/2 3/4 5/6 7/8 9/10 11/12 13/14 15/16 17/18 | 19/20
INITIALS

DATE

LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60
INITIALS

DATE
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7. Distributor Spur Gears
A. Grease both sets with a light film.

LANE# 112 3/4 5/6 7/8 9/10 1/12 13/14 15/16 17/18 | 19/20
INITIALS

DATE

LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60
INITIALS

DATE

8.  Spotting Tong Clutch Gear Cluster
A. Grease the 1 or 4 gears lightly.
NOTE: Do not allow grease to get into the clutch
mechanism.

LANE# 112 3/4 5/6 7/8 9/10 1/12 13/14 15/16 17/18 | 19/20
INITIALS

DATE

LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60
INITIALS

DATE
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9. Gear Cluster Pivot Lever Plate
a. Apply one drop of oil to each pivot
point.

NOTE: Some Model GS-92s have two solenoids
located on this cluster.

LANE# 112 3/4 5/6 7/8 9/10 1/12 13/14 15/16 17/18 | 19/20
INITIALS
DATE
LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS
DATE
LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60
INITIALS
DATE
10.  Spotting Tong Square Shaft and Bevel
Gears
A. Apply alight film of grease on the entire
travel area of the square shaft.
B. Apply alight film of grease on both bevel
gears.
LANE# 112 3/4 5/6 7/8 9/10 1/12 13/14 15/16 17/18 | 19/20
INITIALS
DATE
LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS
DATE
LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60
INITIALS
DATE
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11. BallCushionBushings
| A. Grease both sises as required.

LANE# 172 3/4 5/6 7/8 9/10 11/12 13/14 15/16 17/18 19/20

INITIALS

DATE

LANE# 21/22 23/24 25/26 27128 29/30 31/32 33/34 35/36 37138 39/40

INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57158 59/60

INITIALS

DATE

12.  Hydraulic Shock Absorber Bushing
A. One drop of oil each side of the bushing.

LANE# 172 3/4 5/6 7/8 9/10 1112 13/14 15/16 17/18 19/20

INITIALS

DATE

LANE# 21/22 23/24 25/26 27128 29/30 31/32 33/34 35/36 37138 39/40

INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60

INITIALS

DATE
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13.  Spotting Tong Drive Gears
A. Apply alight film of grease on all four
gears

NOTE: There is a small gear located under the
largest gear.

NOTE: You should always remove the old grease
and dirt before applying new grease.

LANE# 172 3/4 5/6 7/8 9/10 11/12 13/14 15/16 17/18 19/20

INITIALS

DATE

LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40

INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57158 59/60

INITIALS

DATE

14.  Front Distributor Shaft and Idler Gears
a. Apply a light film of grease on both gears.

LANE# 172 3/4 5/6 7/8 9/10 11/12 13/14 15/16 17/18 19/20

INITIALS

DATE

LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40

INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57158 59/60

INITIALS

DATE
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15. Ball Door Button Shaft
A. One drop of oil on each side of the shaft.

LANE# 1/2 3/4 5/6 7/8 9/10 11/12 13/14 15/16 17/18 19/20
INITIALS

DATE

LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57158 59/60
INITIALS

DATE

16. Ball Door Locking Mechanism
A. Connecting links need 1 drop at each pivot
point.
B. Bottom of locking bolt needs a light film of
grease.
LANE# 12 3/4 5/6 7/8 9/10 1/12 13/14 15/16 17/18 | 19/20
INITIALS
DATE
LANE# 21/22 23124 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS
DATE
LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60
INITIALS
DATE
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17. Sweep Release Pivot Link
¥ A. One drop of oil to both ends of the link.

LANE# 1/2 3/4 5/6 7/8 9/10 11/12 13/14 15/16 17/18 19/20
INITIALS

DATE
LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS
DATE
LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57158 59/60
INITIALS
DATE

18. Sweep Release Mechanism
A. Front arm needs one drop of oil on each pivot
point.
B. Swing lever needs one drop of oil on each pivot
point.
C. Tipper needs one drop of oil at its pivot point.

LANE# 172 3/4 5/6 7/8 9/10 11/12 13/14 15/16 17/18 19/20
INITIALS

DATE
LANE# 21/22 23/24 25/26 27128 29/30 31/32 33/34 35/36 37138 39/40
INITIALS

DATE
LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57158 59/60
INITIALS

DATE
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B 19. Sweep Attenuator

A. Apply one drop of oil to each end of the top shaft.

B. Apply one drop of oil to the top and bottom
mounting points of the attenuator shock absorber.

LANE# 172 3/4 5/6 7/8 9/10 11/12 13/14 15/16 17/18 19/20

INITIALS

DATE

LANE# 21/22 23/24 25/26 27128 29/30 31/32 33/34 35/36 37138 39/40

INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57158 59/60

INITIALS

DATE

20. Sweep Wagon Roller Shafts
A. Apply one drop of oil to each of the six shafts.

LANE# 1/2 3/4 5/6 7/8 9/10 11/12 13/14 15/16 17/18 19/20

INITIALS

DATE

LANE# 21/22 23/24 25/26 27128 29/30 31/32 33/34 35/36 37138 39/40

INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60

INITIALS

DATE
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21. Sweep Sweep Wagon Link Bearings
a. Apply one drop of oil to the top and bottom
bearings on each side.

LANE# 172 3/4 5/6 7/8 9/10 11/12 13/14 15/16 17/18 19/20

INITIALS

DATE

LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40

INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57158 59/60

INITIALS

DATE
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22.  Stroke Limiter Shock Absorber
A. Apply one drop of oil to each stop collar on
the lower mounting shaft.

LANE# 1/2 3/4 5/6 7/8 9/10 11/12 13/14 15/16 17/18 19/20

INITIALS

DATE

LANE# 21/22 23/24 25/26 27128 29/30 31/32 33/34 35/36 37138 39/40

INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60

INITIALS

DATE

23.  Stroker Limiter Plate’s Bushing
A. Apply one drop of oil to each of the four bushings.

LANE# 172 3/4 5/6 7/8 9/10 11/12 13/14 15/16 17/18 19/20

INITIALS

DATE

LANE# 21/22 23/24 25/26 27128 29/30 31/32 33/34 35/36 37138 39/40

INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57158 59/60

INITIALS

DATE
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24.  Sweep Drive’s Turnbuckle Bushings
A. Apply one drop of oil to each end of the
turnbuckles.

LANE# 112 3/4 5/6 7/8 9/10 1/12 13/14 15/16 17/18 | 19/20
INITIALS

DATE

LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60
INITIALS

DATE

25. Sweep Release Chain Clevis
A. Apply one drop of oil to the clevis’s pivot
point.

LANE# 1/2 3/4 5/6 7/8 9/10 11/12 13/14 15/16 17/18 | 19/20
INITIALS

DATE

LANE# 21/22 23124 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60
INITIALS

DATE
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26. Table Lift Chain Clevice
A. Lower the setting table onto a jackstand
or other suitable support to release tension
on the chain. Remove the clevice from the
table shaft crank arm and grease the crank
arm’s shaft. Reinstall the clevice.
LANE# 112 3/4 5/6 7/8 9/10 1/12 13/14 15/16 17/18 | 19/20
INITIALS
DATE
LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS
DATE
LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60
INITIALS
DATE
27.  Shark Switch Gears
— A. Apply alight film of grease to both gears.
1
LANE# 112 3/4 5/6 7/8 9/10 1/12 13/14 15/16 17/18 | 19/20
INITIALS
DATE
LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS
DATE
LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60
INITIALS
DATE
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Semi-Annual

1. Motor Mounting Brackets Shafts
A. apply two drops of oil to each bushing on the
shafts. This should be done for the table,
sweep, and distributor accelerator motors.

LANE# 172 3/4 5/6 7/8 9/10 11/12 13/14 15/16 17/18 19/20
INITIALS

DATE

LANE# 21/22 23/24 25/26 27/28 29/30 31/32
INITIALS

DATE
LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54

INITIALS
DATE

33/34 35/36 37/38 39/40

55/56 57158 59/60

2.  Switch Cluster Shaft

A. Apply one drop of oil to the shaft.
b s d-' -‘4-‘#-‘ J‘J‘J‘)

NOTE: This prevents the switch cam from seizing up
on the shatft.

LANE# 172 3/4 5/6 7/8 9/10 11/12 13/14
INITIALS

DATE

LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54
INITIALS
DATE

15/16 17/18 19/20

55/56 57158 59/60
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3.

Pin Station Assembly
The various pivot points on all ten pin stations

need

to be oiled semi-annually.

\\ A. Each end of the square spindle needs 1 drop
\ of oil.
‘ "'.'mh Y B.  Apply one drop of oil to the ejector flap’s
,-u ,,A, ) pivot shatft.
_— _-, l S C. Apply two drops of oil to the bevel gears.
D. Apply one drop of oil to the bevel gear’s shaft.
C
LANE# 112 3/4 5/6 7/8 9/10 11/12 13/14 15/16 17/18 | 19/20
INITIALS
DATE
LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS
DATE
LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60
INITIALS
DATE
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4.

Transport Band Frame Rollers
A. Remove the rollers from their shafts and
grease the entire shaft.

LANE# 12 3/4 5/6 7/8 9/10 1/12 13/14 15/16 17/18 | 19/20
INITIALS
DATE
LANE# 21/22 23124 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS
DATE
LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60
INITIALS
DATE
I 5. PinHolders
Several pivot points need to be oiled on each
pin holder.
A. Apply one drop of oil to each end of the pin
A detector plate’s shaft.
B. Apply one drop of oil to each pin gripper
shaft.
C. Apply one drop of oil to each switch finger.
NOTE: Never apply any type of lubricant to the
solenoid or its plunger. When a plunger becomes dirty
or sticky. It must be cleaned with electrical contact
cleaner and them dried to leave no residue.
LANE# 1/2 3/4 5/6 7/8 9/10 1/12 13/14 15/16 17/18 | 19/20
INITIALS
DATE
LANE# 21/22 23124 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS
DATE
LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60
INITIALS
DATE
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6. Setting Table Swing Shaft Roller
A. Apply one drop of oil to the shaft on each
side of the roller.

LANE# 1/2 3/4 5/6 7/8 9/10 11/12 13/14 15/16 17/18 19/20

INITIALS

DATE

LANE# 21/22 23/24 25/26 27128 29/30 31/32 33/34 35/36 37/38 39/40

INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57158 59/60

INITIALS

DATE

7. Elevator Shaft Bearings
A. Remove plastic bearing seals and inject a
small amount of grease into the rollbearing
assembly with a “Vita“ needle.

LANE# 1/2 3/4 5/6 7/8 9/10 11/12 13/14 15/16 17/18 19/20

INITIALS

DATE

LANE# 21/22 23/24 25/26 27128 29/30 31/32 33/34 35/36 37138 39/40

INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60

INITIALS

DATE
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1.

Drive Train Shaft Bearings

A. Grease with “Vita” needle.

LANE# 1/2 3/4 5/6 7/8 9/10 1/12 13/14 15/16 17/18 | 19/20
INITIALS

DATE

LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60
INITIALS

DATE

2.  Distributor Drive V-Belt Tensioner
Bearings
A. Remove and grease with “Vita” needle.

LANE# 1/2 3/4 5/6 7/8 9/10 1/12 13/14 15/16 17/18 | 19/20
INITIALS

DATE

LANE# 21/22 23/24 25/26 27/28 29/30 31/32 33/34 35/36 37/38 39/40
INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60
INITIALS

DATE
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3. Distributor Shaft Bearings
Bearings are sealed and do not need to be greased.
A. Apply one drop of oil to the shaft to allow
the bearing to be removed when needed.

LANE# 172 3/4 5/6 7/8 9/10 11/12 13/14 15/16 17/18 19/20

INITIALS

DATE

LANE# 21/22 23/24 25/26 27128 29/30 31/32 33/34 35/36 37138 39/40

INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57158 59/60

INITIALS

DATE

4. Transport Band Rollers
A. Apply one drop of oil to each bearing to allow
for easier bearing removal when needed.

LANE# 1/2 3/4 5/6 7/8 9/10 11/12 13/14 15/16 17/18 19/20

INITIALS

DATE

LANE# 21/22 23/24 25/26 27128 29/30 31/32 33/34 35/36 37138 39/40

INITIALS

DATE

LANE# 41/42 43/44 45/46 47/48 49/50 51/52 53/54 55/56 57/58 59/60

INITIALS

DATE
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GS-Series Pinsetter Preventive Maintenance Inspection

Center Name

Lane #

Mechanic Name

Date

Inspection Period

Inspection Period

Elevator Assembly

Drive Frame Assembly

1. Frame/Welded Assemblies

1. Sweep Shaft / Drive

. Drive Train / Shovels

. Right/ Left Drive Frame Assembly

. Pinsetter Guards

. Spotting Tong Drive Assembly

. Rubber Cords/Ejecting Flaps

. Motors / Belts / Motor Mountings

. Pin Turn Wires

. Stroke Limiter Assembly

. Pin Chute Assembly (Single & Dual Feed)

. Front Pulley / V-Belt Tensioner

N|lo|la|~w]|N

. Elevator Electrical Components

N|lo|la|~w]|N

. Setting Table / Sweep Motor Drives

8. Shark Switch / Pin Turn Assemblies

o]

. Guide Tower Assembly

9. Pin Count Switch (Smart Shark)

©

10. Smart Shark Solenoid / Linkage

10. Switch Cluster / Scorer Switches

Transport Band Assembly

Main Frame Assembly

1. Frame & Feet / Side Frames

1. Frame / Welded Assemblies

2. T-Band Boards / Carpet / Rollers

2. Pinlight Fixture

3. T-Band Drive Belts / Pulleys

3. Guards / Work Platform

4. Pin Feed Deflectors

4. Electrical Boxes / Mounting Hardware

Ball Cushion / Pit Curtain

Distributor Assembly

1. Cushion Board / Frame / Facing / Bearings

1. Frame / Welded Assemblies

2. Shock Absorbers / Pulleys

2. Shafts / Pulleys / Belting

3. Single & Dual Feed Overflow Chutes

3. Pin Separators / Centering Devices

4. Pit Curtain

4. Pin Stations / Sliders

Ball Accelerator Assembly

Electrical Components

1. Frame / Welded Assemblies

1. Boxes / Mounting Hardware

. Door Protector Ring / Wedges / Fiber Plates

. Ball Detector / Reflectors

. Motor / Drive Belt

. Player Control Station

2
3
4. Flat Belt / Driving Drums
5

. Ball Doors / Locking Assemblies

2
3
4. Ball Rack Reset Button
5

. Managers Control Box

Sweep Wagon Assembly

Power Ball Lift

1. Sweep Wagon Frame

1. Ball Lift Tires

2. Sweep Board / Adapters

2. Motor / Drive Belt

3. Sweep Release Mechanism

3. Ball Lift Tracks

4. Sweep Attentuator / Hydraulic

Setting Table Assembly

Administration and Organization

1. Frame / Welded Assemblies

1. Spare Parts / Inventory Control

2. Spotting Tongs / Geared Racks

. Tools / Maintenance Equipment

. Table Harness / Cable Channels

. Cleaning / Lubrication Supplies

. Preventive Maintenance Program

. Table Jam Switch

. Manuals and Service Bulletins

3
4. Swing Shafts / Connecting Rods
5
6

. Pin Holders / Pin Switches

oo [~ [w (N

. Stop Sheets / Recap Forms

7. Setting Table Racks / Roller Supports
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. Sweep / Table / Pinion Drive Shaft Assembly




GS-Series Pinsetter

Preventive Maintenance Work Schedule

Elevator Assembly

1.
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Inspect condition of the frame and frame welds. Check for loose or
missing hardware.

Inspect all shafts, bearings, sprockets, chains and pulleys for condition
and adjustment. Check all pin shovels and shovel hardware. Inspect all
shovel pivot levers. Inspect centering guide condition.

Inspect condition and mounting of guards and verify guard identification
labels are in place.

(Series 42 and below). Inspect condition, location and adjustment of
rubber knockout cords and pin ejecting flap.

(Series 42 and below). Inspect condition adjustment and hardware on
pin turn wires.

(Series 12 and below). Inspect welds, hardware and adjustment of
single feed pin chute assembly.

(Series 13 through 42). Check the adjustment mounting hardware,
welds and condition of the dual feed pin chute. Inspect the “Y” switch,
flipper stoppers, deflector shoes and rubber cords for proper adjustment
and condition.

Inspect the mounting and adjustment of the elevator control switch.
Check the mounting and function of the mechanics’ rear control box
and the trouble light. Verify that all elevator cables are intact and
routed correctly.

(Series 43 and above). Inspect the mounting hardware, condition and
adjustment of the shark assembly and pin guide wedges. Check the
shovel cam for adjustment and condition. Check the alignment and
mesh of the drive and the drive spur gears. Inspect the condition and
operation of the fin switch. Inspect the tensioning and condition of the
transfer belts. Inspect the mounting hardware and condition of the
deflector shoe.

(Smart Shark). Inspect the condition, alignment, adjustment and
operation of the pin count switch. Check that all switch and switch
mounting bracket hardware is tight. Check for correct cable routing.



10. (Smart Shark). Check the smart shark solenoid and solenoid linkage.
Check for proper operation of the smart shark. Check all mounting
hardware and fasteners.

Transport Band Assembly

1. Inspect the condition of the welds and feet on the long pit transport
frame. Inspect the condition of the welds and mounting hardware on
the short pit side frames.

2. Inspect the mounting hardware and condition of the transport band
boards. Check the condition and tracking of the transport band carpet.
Inspect the front and rear rollers for bearing and shaft condition, correct
tensioning and alignment in mounting slots. Inspect the condition and
operation of the centering guide rollers.

3. Inspect the condition and tensioning of the transport band drive belts.
Inspect the mounting hardware on the idler and tensioner assemblies.
Check the condition of the idler pulleys.

4. Inspect the condition and mounting hardware on the pin feed deflectors
and mounting brackets. Check the adjustment on the pin feed deflec-
tors.

Ball Cushion and Pit Curtain

1. Inspectthe condition and mounting hardware on the ball cushion board
and the impact strips. Check the attachment of the rubber cushion to
the board and the facing to the rubber cushion. Inspect the cushion
frame welds, and check the mounting hardware. Inspect the nylon
cushion bearings for wear and check the location and hardware on the
stop collars. Inspect the cushion assembly for proper adjustment.

2. Inspectthe mounting, adjustment and fluid level in the ball cushion
shock absorber. Inspect the mounting and location of the shock ab-
sorber adjustment plate.

3. Inspect the mounting and rubber overflow pad on the single feed
overflow chute. Inspect the condition and mounting of the dual feed
overflow chute. Inspect the condition of the chute felt and check the
bond to the metal. Check the condition of the pin wipers. Inspect the
condition and adjustment of the overflow socks.

4. Inspect the condition of the pit curtain and check the mounting hard-
ware.
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Ball Accelerator Assemhly

1. Inspect the condition of the frame welds. Check that foot guards are in
place. Inspect the condition and location of the ladder.

2. Inspect the condition and mounting hardware on the ball door protector
ring. Inspect the condition and mounting hardware on the ball door
wedges. Inspect the condition and mounting hardware on the fiber
plates.

3. Inspect the accelerator motor and motor bushings for smooth operation.
Check the motor belt condition and alignment of the motor pulley.
Check for excessive vibration.

4. Inspect the condition of the flat belt. Inspect the flat belt guard for
proper adjustment. Inspect the driving drum condition and check for
smooth operation. Verify that all driving drum hardware is in place.

5.  Inspect the ball door and ball door locking mechanism for proper
adjustment. Check the condition of the ball door, ball door button and
door locking bolt. Inspect the ball door solenoid for correct operation.
Check the routing of the solenoid cable. Verify that ball door shafts
and collars rotate freely.

Sweep Wagon Assembly

1. Inspect the condition of the sweep wagon frame and frame welds.
Check the roller mounting and adjustment. Inspect the condition of the
leaf springs. Check the conditions of the pusher rods and pusher rod
bushings. Inspect the conditions of the protector blocks and block
mounting hardware. Check all sweep wagon hardware.

2. Inspect the condition of the sweep board and adapters. Check the
adjustment of the sweep board and adapters.

3. Inspect the condition of all sweep release mechanism components.
Check all sweep release mounting hardware. Inspect for missing
springs or worn linkage and pivot bushings. Check the condition of the
chain and the clevice. Check the operation of the solenoid. Inspect the
solenoid cable routing.

4. Inspect the sweep attenuator and sweep shock absorber for loose or
missing hardware. Check the sweep shock absorber fluid level. Check
the attentuator and “G” switch for proper adjustment. Inspect all pivot
points for wear. Inspect the “G” switch cable routing.
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Setting Tahle Assemhbly

1.

Inspect the setting table frame for wear of broken welds. Check for
loose or missing hardware. Check the vertical swing shaft stop bolt for
proper adjustment. Inspect the condition of the vertical helper springs.

Check for loose or missing spotting tong and geared rack hardware.
Inspect the “ST” switch mounting and check the adjustment. Inspect
the condition of the tongs, gears and toothed racks. Check the opera-
tion of the tongs and inspect the tong dampers for wear.

Inspect all cable channels and conduits for wear. Check that all
channels and conduits are secured to the frame. Inspect the condition
of the table harness plug and its mounting bracket.

Inspect all welds on the swing shafts and connecting rods. Check for
loose or missing connecting rod hardware. Check the adjustment on
the stop collars. Inspect the swing shaft bearings for wear. Inspect the
condition of the table spring. Inspect the condition and mounting of the
table jam roller. Check the adjustment of the horizontal stop bolt.

Verify that all pin holder leveling bolts/ground screws are in place and
secure.

Inspect the TS-1 jam switch mounting and adjustment. Check the
actuator arm and cam for free operation. Check for loose or missing
hardware and springs.

Inspect all pin holders and pin holder solenoids for correct mounting.
Check the switch fingers for correct pivoting. Inspect all pin holder
switches for tight mounting. Check all pin holder connectors and wiring
for routing and connection. Inspect the adjustment on the pin detector
plates. Check the adjustment on the switch actuator springs.

Inspect the mounting of the table racks to the table. Check the adjust-
ment and condition of the small and large roller support assemblies.
Inspect the condition of the toothed racks. Check the condition of the
T-stop. Check the mounting of the OOR actuator cam. Inspect the
condition of the chain and clevice.

Drive Frame Assembly

1.

Inspect the welds and condition of the sweep shaft. Check the sweep
shaft supports for secure mounting. Inspect the sweep shaft bearings
for signs of wear. Inspect the connecting rods and verify all hardware
is in place and secure.

Inspect the condition and welds on the left hand and right hand drive
frame assemblies. Check for loose or missing hardware. Inspect all
cable channels and cables for condition and routing. Check for any
worn shaft bearings. Check the chain tensioners for condition and
adjustment. Inspect the frame counter for correct operation.
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Inspect the spotting tong drive for loose or missing hardware. Check
for loose or worn gears. Check the spotting tong solenoids for proper
operation. Check the spotting tong clutch for correct operation, and
check the condition of the clutch shaft. Inspect the mesh between the
square shaft drive gear and the spur gear. Check the condition of the
square shaft drive gear.

Inspect the motors for correct mounting and alignment. Check the
condition of all V-belts. Inspect the motor cables for correct routing.
Check the condition of the motor tensioning springs. Inspect the
external sweep motor brake if you have this style sweep motor. Check
all motor mounting plate bushings. Check for excessive vibration in
motor and belt operation.

Inspect the stroke limiter for a bent or cracked plate and loose or
missing hardware. Check the mounting and fluid level in the stroke
limiter shock absorber. Check the condition of the rubber bumper.
Check the solenoid for proper operation. Inspect the square shaft, the
linkage and the square shaft latch for correct adjustment.

Inspect the condition of the double V-belts. Check for loose or missing
tensioner mounting hardware. Check the tensioner shaft and bearings
for loose or noisy operation.

Inspect the condition of the setting table and sweep motor drive assem-
blies. Check for worn or damaged chains. Inspect the pinion shafts
and gears for adjustment and condition. Check for loose or missing
bearing plate hardware. Inspect the condition of bearing plate bearings
and drive sprocket shafts.

Inspect the condition of the guide tower assembly. Check the mounting
and adjustment on the TS-2 and OOR switch. Check for correct
switch cable mounting. Check for loose or missing guide tower hard-
ware. Inspect the condition of the lift chain sprocket. Check the
condition of the jam lever and spring.

Inspect the sweep and table drive shaft assemblies. Check for shaft
wear. Check for chain wear and proper tensioning. Inspect the crank
arms and verify they are secure on the shafts. Check the sprockets for
wear. Inspect the pinion shaft assembly. Check the shaft and bearings
for wear. Inspect the pinion gears for wear. Check the adjustment of
the pinion gears to the tower racks.

Inspect the switch cluster. Check the switch cluster housing to make
sure it is secure. Check the adjustment on the “A,” “B,” “C,” and “D”
switches. Check the adjustment on the switch cam. Check all scorer
switches on pinsetters so equipped.



Main Frame Assembly

1.

Inspect the main frame. Check for wear points or broken welds.
Check for loose or missing hardware. Check the main support braces
and verify they are secure.

Inspect the pinlight fixture. Check and verify that the fixture is secure.
Check the lamp and lamp sockets. Check the power cord routing.

Inspect the guards. Check for wear points or broken welds. Check for
loose or missing hardware. Check for any missing guards. Check the
work platform and the work platform braces and hardware.

Inspect the electrical box mounting plate. Check and verify that the
mounting plate and rubber bumpers are secure. Check and verify that
all electrical box mounting receptacles and hardware are secure.

Distributor Assemhly

1.

Inspect the distributor frame assembly. Check for worn or damaged
frame components and welds. Check for loose or missing hardware.
Check and verify that the dust pan is secure. Check the distributor rails
and extensions for wear or cracks. Check the distributor stations for
wear or cracks. Inspect the lower pin guides for bent or missing parts.
Check the corner turn rails and corner pin turn devices for loose or
missing hardware and for correct adjustment.

Inspect the distributor shafts, pulleys and belting. Check for worn or
damaged shafts or bearings. Check for worn or cracked pulleys.
Inspect the condition of the distributor belting. Check the condition of
distributor gears and verify proper gear mesh. Check the alignment of
all shafts, pulleys and belting. Check for any missing shaft, bearing or
pulley hardware.

(Series 12 and Below). Inspect the pin separators and pin centering
devices. Check the condition, mounting and adjustment on the pin
separators. Check the condition mounting and adjustment on the pin
centering devices.

Inspect the distributor pin stations. Verify all pin stops are in place.
Check the pin sliders for free operation. Check the pin sliders for
cracks or breaks. Check for loose or missing pin station hardware.
Check the ejector flaps for wear or cracking. Check the retaining
bows for wear or cracking. Check for worn, cracked or misadjusted
pin release levers. Verify that all pin station springs are in place.
Inspect the top and bottom housings for cracks or wear.
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Electrical

1.

Inspect the electrical boxes and box mounting hardware. Check the
ground straps and verify that they are in place and secure. Verify that
all cables are routed correctly. Inspect all box covers to verify they are
in place and secure. Check the pinlight bypass switch for operation.
Are all box switch guards in place? Check all cable and box connec-
tors for correct seating. Check the 5 volt power supply adjustment.

Inspect the ball detect and reflector. Check and verify all mounting
hardware is secure. Check the ball detector assembly for proper
adjustment.

On stand-alone units, inspect the player control station (PCS). Verify
that the PCS is mounted securely, the cable is routed correctly and that
the unit is operating properly.

Inspect the ball rack reset button. Check for correct operation and
check the cable routing and connection.

On units so equipped, inspect the manager’s control box. Check the on/
off switches for proper operation. Are both indicator lamps working?
Verify that both frame counters work.

Power Ball Lift

1.

Check the condition and mounting of the ball lift tires. Check the
condition of the lift tire shafts and bearings. Check the condition and
operation of the ball lift clutch.

Check the ball lift motor for correct mounting. Check the motor pulley
for proper alignment. Check the drive belt condition and alignment.

Check the ball lift tracks for correct mounting. Check the condition of
the rubber and leather tracks and verify they are secure.

Administration and Organization

1.
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Is a spare parts and inventory control system in place? Are adequate
spare parts on hand and are those parts organized and accessible?
Check for inventory control.

Verify that the correct hand tools are in place. Are the hand tools
organized for ready access?

Verify that the correct cleaning and lubrication supplies are on hand.
Check and verify the supplies are adequate and that the correct ap-
proved materials are in use.

Is a preventive maintenance program in use? Is a lubrication program
in use? Is a cleaning program in use?



Verify that current operations manuals, service parts manuals and
service bulletins are in the center.

Verify that stop sheets, recap forms and frames per stop data is being
used in the center.
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GS-Series Pinsetter Pending Items Work List

Center Name

Mechanic Name

Lane #

Date

Pending Work Item

Date Complete

Mechanic
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