



















































































CHAPTER 7 - PIT CONVEYOR

The pit conveyor assembly (Figure 19) moves the ball and pins to the ball and
pin elevators at the rear of the pinsetter. The pit conveyor consists of a lower,
stationary metal frame, rigidly fastened to the submounting plates at the bottom
of the pit. Above this lower frame is another metal frame which is bolted to the
fixed frame through four rubber-cushioned brackets so that it can wobble on its
brackets in relation to the lower, fixed frame.
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FIGURE 19

Clamped to the upper frame between two front clamping levers and a stationary
rear plate is the pit board. The pit board consists of a concave, plywood
board on which is cemented a rubber backing and carpet. The board is shaped
to move the ball and pins foward the rear as the pit conveyor is agitated back
and forth.

The two clamping levers are pivoted to brackets mounted to the front end of

the upper frame. Attached to the pivot pins are two L-shaped clamps that

pivot with the motion of the clamping levers. Connected to each clamping lever
is a rod and compression spring. When the clamping levers are raised, the com-
pression springs urge the levers up, thereby rotating the "L" clamps to release
the pit board for removal. When the clamping levers are lowered, the "L" clamps
are positioned over the pit board and the springs hold the levers and clamps in
their locked positions.

The power to agitate the pit board is supplied through a series of belts and pul-
leys. The same belt that turns the ball elevator also turns a pulley mounted to
an arm that pivots from the bottom of the elevator frame at the left, rear corner
of the pit. This pulley drives another pulley mounted on the same arm. The
second pulley carries a belt which rides over two idler pulleys and drives a pul-
ley mounted off center on an off-center hub of the pit conveyor drive shaft.

The shaft runs across the middle of the pit and is bearing-mounted at each end
to a bracket attached to the fixed, lower frame. Attached to the off-center hubs
on each end of the shaft are two bearing-mounted jogger arms that are connected
to the upper frame. Because of the eccentric relationship of the two centers of
the shaft, the jogger arms constantly agitate the upper frame and pit board back
and forth as the shaft is rotated, and the ball and pins move toward the rear of
the pit.
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CHAPTER & - BALL FLEVATOR

The ball elevator (Figure 20) receives the ball from the pit conveyor and carries
it up to the ball return track. It consists, in part, of a large steel wheel sup-
ported by two nylon flanged guide rollers at the bottom and two at the top.

A belt from the electric motor drives a pulley mounted on the ball wheel drive
shaft. Fixed to the same shaft is another pulley which drives a beit carried
around the outer perimeter of the ball elevator wheel. This belt has a spring-
loaded tensioning pulley. Concentric with the inside diameter of the steel wheel
are the ball lift rods, which consists of a pair of curved, rubber-covered rods
which are pivoted at the bottom and spring-loaded at the top. As the ball
reaches the ball elevator, it wedges itself between the inner surface of the ro-
tating ball elevator whee! and the ball lift rods and is carried up and deposited
on the ball return tracks. Refer to Figure 3 for the pinsetter drive arrange-
ment. .

A spring-loaded, elastic cord is positioned adjacent to the path of the ball as
it starts up the ball lift rods. This pin deflector cord will permit the ball to
pass without interruption, but will deflect any pin being carried up by a re-
turning ball, thus preventing pins from being placed in the ball tracks.

CHAPTER 8 - PIN ELEVATOR

The pin elevator (Figure 20) receives the pins from the pit conveyor and car-
ries them up to the cross conveyor. The pin elevator consists, in part, of a
large steel wheel at the rear of the ball elevator, and is supported by two ny-
lon flanged guide rollers at the bottom and two guide rollers at the top. On
the same jack shaft (ball wheel drive shaft)} with the pulley that drives the
ball elevator is another pulley carrying a belt that runs across the rear of the
pinsetter to a pulley on the pin wheel drive shaft. On this shaft is an ad-
ditional pulley that drives a belt which runs around the outer perimeter of the
pin elevator. This belt turns the pin elevator in the opposite direction to
which the ball elevator turns. The pulley that drives the pin elevator belt

is powered through a magnetic clutch. Refer to Figure 3 for the details of
this drive arrangement. In the event that the cross conveyor is full, the mag-
netic clutch will disengage and the pin elevator will stop turning. This will
be described in the cross conveyor chapter.

A pin wheel brake is pivoted on the top, right side of the elevator frame and
is spring-urged against the pin elevator belt. When the magnetic clutch is
de-energized as just described, the brake will prevent the pin elevator from
rotating backward due to the weight of pins that have been partially carried
up to the turnaround pan. (Figure 48, page 3-50)

Around the inner diameter of the pin elevator are pockets into which the pins
drop either base first or head first as they are carried back by the pit con-
veyor. A pin guide assembly holds the pins in place as they are carried up
to the top. As the pins reach the top, they drop out of the pin elevator
wheel into the turnaround pan.
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CHAPTER 10 - TURNAROUND PAN

The turnaround pan {Figure 21) is a concave, steel pan mounted between the
top of the pin elevator and the rear of the cross conveyor. A spring holds
the front of the pan firmly against the pin supporting plate of the cross con-
veyor. As the pins drop out of the pin elevator into the pan, the pan receives
them either head first or base first and orients them all base first before they
are picked up by the cross conveyor.
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CHAPTER 11 - BALL ACCELFRATOR

Mounted to the pair of adjacent kickbacks at the lane ball return is the ball
accelerator assembly which propels the ball down the dropsweep and back to
the ball return rack. (Figure 22)°

Attached to the kickback mounting plates on rubber shock mounts are two U-
shaped brackets that support the accelerator frame above the kickbacks.
Mounted to each end of the accelerator frame is a support bracket and pulley.
The front bracket is stationary while the rear support bracket is adjustable
to reduce or increase the distance between the two pulleys. The two pulleys
carry a long, flat accelerator belt between them.

The accelerator is powered by a one-half horsepower, capacitor start electric
motor that is mounted to an adjustable bracket at the forward end of the ac-
celerator frame. A belt from a pulley on the motor shaft drives the front pul-
ley, and in turn, drives the accelerator belt. The motor mount bracket is
adjustable to obtain constant tension on the drive belt, while the rear pulley
is adjustable to provide proper tension on the accelerator belt. A metalic
brush is positioned against the ball contact surface of the accelerator belt to
assist in keeping the belt clean and also discharges static electricity.
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Fastened to the four accelerator support brackets below the frame and belt
drive mechanism is a concave, "trough-like" ball track. (Figure 22} The
trough track, which is aligned with the switch track and dropsweep, has an
ascending incline from the rear and a descending, curved contour on the

front. :

As a returning ball passes the switch track, the ball contacts the constantly
rotating accelerator belt and is moved up the inclined surface of the trough
track, thereby increasing the tension on the accelerator belt. As the ball
reaches the highest point on the trough track, the accelerator belt is under
maximum tension, thereby propelling the ball down the curved portion onto the

dropsweep and back to the bowler.

BELT
TENSION SCREW

ACCELERATOR BELT - ==

24 VAC CONTROL CABLES
TO MATING PINSETTERS

ACCELERATOR
CONTROL BOX

ON-QFF
TOGGLE SWITCH

RECEPTACLE FOR

DRIVE BELT

ACCELERATOR
MOTOR

BALL ACCELERATOR
FIGURE 22

CHAPTER 12 - BALL RETURN

Various types of ball returns are in use in bowling establishments. There are
center returns, by which a pair of lanes have the ball returned between them;
double outside returns, by which a pair of lanes have the balls returned for
both lanes on either the far left or right hand side of a pair of lanes; and
single outside returns, by which the ball is returned at either the left or right

side of a single lane.
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In general, the pinsetter ball return consists of three parallel metal rods which
form a track that receives the ball from the ball elevator, carries the ball
through the pinsetter and deposits it on the common ball return switch track
(Figure 23). Mounted in front of the common return switch track is a ball ac-
celerator assembly that propels the ball down the dropsweep, along the return
track, to the ball return rack. The ball accelerator assembly will be described

in detail in subsequent text.

LEFT HAND PINSETTER
BALL LIFT RODS

TRACK FROM LEFT HAND PINSETTER

SUPPORT BRACKET

BALL TRIP LEVER
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BALL-JOINT CONNECTION

TURNBUCKLE RIGHT HAND PINSETTER
SWITCH TRACK BALL LIFT RODS

ASSEMBLY
TRACK FROM
,—RJG/HT HAND PINSETTER

BALL STOP HOOK

CENTRAL BALL RETURN
FIGURE 23

When the ball return services a single lane, the ball track and accelerator are
the only requirements. When the ball return services two lanes, separate tracks
from each pinsetter carry the ball to the common ball return switch track. The
tength and shape of these separate tracks will vary to meet the requirements of
the type of ball returns.
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PREFERENCE SYSTEM

When two pinsetters feed a single ball return, it is necessary to prevent a ball
from each pinsetier from meeting at the common switch track and causing a jam.
The ball return has a "ball preference" blocking mechanism to prevent such jams
(Figure 23). Attached to the track from the left hand pinsetter are two levers
that are rotated by the ball on the return track. The ball trip lever {nearest
the elevator) and the ball release lever (nearest the switch track) are mounted
on pivot bolts and are connected to each other by an adjustable rod with ball-
joint connections. Mounted to the center rod of the track from the right hand
pinsetter is a ball stop assembly that is spring-urged to pivot upward in the
path of a returning ball. Pivoted on the same mounting bracket, directly below
the ball stop, is the ball stop hook. The ball stop hook is connecied to the ball
release lever by an adjustable rod with ball-joint connections.

The ball preference mechanism functions in the following manner: As a ball is
lifted on the ball lift rods of the left hand pinsetter, the spring-loaded adjusting
rod is pushed to the right by the wedging action of the ball. This motion of
the adjusting rod permits the spring-loaded ball trip lever to rotate clockwise
and through the connecting link, rotates the ball release lever counterclockwise
into the path of the ball. The counterclockwise rotation of the ball release lever,
through the connecting link, rotates the ball stop hook counterclockwise to en-
gage a pin in the ball stop lever. The ball stop lever is then held in the path
of a ball being returned simultaneously from the right hand pinsetter.

When the ball from the left hand pinsetter nears the switch track, it contacts
and rotates the ball release lever clockwise, and through the linkages, rotates
the ball trip lever counterclockwise and simultaneously rotates the ball stop hook
clockwise to release the ball stop lever. The ball from the right hand pinsetter
is permitted to rotate the stop lever and proceed to the switch track. The stop
lever will then return to its spring-urged, up position.

Mountied directly behind the switch track at the intersection point is a pivot-

ing switch lever. The switch lever is pivoted in either direction by the balls
as they enter the switch track. The switch lever is contoured to serve as a

guide to prevent balls from leaving the track as they are transferred from the
return track to the switch track.

CHAPTER 13 - CROSS CONVEYOR

The cross conveyor (Figures 24 and 25) carries the pins from the pin elevator
to the turret. A pair of parallel moving belts running between metal side plates
carry the pins and deposit them one at a time into the turret. The body of the
pin is supported by the belts and the head of the pin is supported by a steel
plate mounted under the belis. There is a blocking device (Figure 25) at the
top of the cross conveyor called the "pin gate" which prevents a second pin
from being delivered to the turret until the turret has "indexed" to the next
position after receiving a pin. This prevents two pins from being delivered to
the same position in the turret, as well as pins from being delivered to the tur-
ret when the turret is not ready to receive them.
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As the body of a pin reaches the top of the cross conveyor, it rides over and
depresses the upper arm of the pin gate. As the gate is depressed, the lower
arm of the pin gate swings to the rear and contacts the pin gate latch link
which was holding the pin gate latch above the roller on the lower arm of the
pin gate. The lower arm of the pin gate pushes the link back and the pin gate
latch drops down on the lower arm of the pin gate. When the neck of the pin
passes over the pin gate, the pin gate is spring-urged to return to its original
position, thereby allowing the roller on the lower arm of the gate to be caught
under the cross conveyor latch which is spring-urged in a downward direction.
The pin gate is thus locked in position to block the passage of the next pin.
As a pin contacts the pin gate in its latched position, the rising slope of the
pin gate lifts the pin from the belts, thereby preventing the pin from being
carried beyond the pin gate. The unlatching action will be described in the
turret chapter.

Mounted on the side of the cross conveyor are two levers which hold rollers in
the path of the pins as they are carried up the conveyor. The rollers are
spaced far enough apart so that the body of the pin lifts one lever and then
releases it before lifting the second lever. If the pin gate is latched, it will
hold back one pin which will lift the front lever, and the second pin coming
right behind it will be lifted on the head of the first pin and lift the second
‘lever so that both are raised at the same time. When both levers are lifted
simultaneously it is an indication that there are two pins held on the cross con-
veyor and that additional pins will cause a pin jam. To prevent this, there is
a single microswitch mounted under the two trip levers. When both of these
levers are lifted at the same time, the switch will open and de-energize the mag-
netic clutch, thereby stopping the pin elevator. When the pin gate opens, the
levers will again be tripped one at a time, and the pin elevator will resume op-
eration.

As the pins drop off the front of the cross conveyor into the turret, they con-
tact the "snubber”. The snubber is mounted to the front of the cross conveyor
and its curved shape allows the pins to slide down to the turret and be pro-
perly seated in the turret baskets.

The cross conveyor is powered as follows (Figures 24 and 25): On the same
jack shaft that drives the pin elevator pulley is another pulley. This pulley
drives a belt across a spring-loaded idler pulley and two fixed, positioning pul-
leys to another pulley on a shaft at the rear of the cross conveyor assembly.
Two additional pulleys on this shaft carry the parallel cross conveyor belts.
Each of the two cross conveyor belts turn around another pulley at the front of
the cross conveyor.
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These motions are controlled through a torsion spring and a cable and pulley
arrangement by the moving deck-scissor cam on the 1:1 shaft (Figure 38). A
cable, which is anchored at one end to the pinsetter frame, passes over a pul-
ley on the moving deck cam follower arm and is fixed at its other end to a pul-
ley that is attached to a shaft. Mounted to the same shaft and rotating with it,
is an additional pulley to which is attached the moving deck cable. This cable
passes over a pulley mounted at the top of the deck support arm, over a pulley
at the side of the deck, and is fastened to the geneva pulley at the rear of the
stationary deck. The geneva pulley is fixed to a torsion spring running across
the rear of the deck and carries a pair of geneva lever rollers which engage a-
double-sloited cam plate on the moving deck. (Figure 36) The torsion spring
is wound so that the moving deck is urged in a rearward direction, but is pre-
vented from moving by the taut cable that prevents the geneva lever pulley

from rotating.
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FIGURE 38
The moving deck-scissor cam has three levels. The highest level rotates the
moving deck cam follower arm forward to hold the deck fully forward. The mid-
dle level of the cam allows the moving deck cam follower arm to swing to the
rear, moving the deck part of the way back and allowing the pins to drop

through a lower level ready for setting. The lowest level of the cam moves the
moving deck cam follower arm still further to the rear, moving the deck all the
way back to release the pins on the lane and to clear the pins as the deck goes

back up.

The motions described above are controlled in the following manner: As stated
previously, a cable passes over two pulleys, one of which is attached to the
moving deck cam follower arm. As this arm moves rearward, following a lower
level of the cam, the distance between the two pulleys is shortened. This
slackens the moving deck control cable, allows the torsion spring-loaded geneva
pulley to turn, and the first geneva rollers through the rear slots in the geneva
cam plates pull the moving deck back. When the moving deck cam follower arm
rotates still further rearward, the distance between the two pulleys is again de-
creased, and the moving deck control cable slackens again. The second geneva
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rollers engage the front slots in the geneva cam plates, and the deck is pulled

all the way back. Conversely, as the moving deck cam follower arm follows a
rising surface on its cam, the cam follower arm rotates forward and increases

the distance between the two pulleys. The moving deck control cable tightens,
and the entire procedure is reversed until the deck is again in its full forward
position. A keeper spring on the vertical portion of the moving deck cable serves
to take up any momentary slack ip the cable as the deck shifts. The machine
must stop at "0°" for a full forward position.

The scissors for gripping standing pins are also controlled through a spring, cable
and pulley arrangement by the moving deck-scissor cam. The scissor cable is
anchored to a pulley, passes over a pulley at the top of the deck support arm,
then over a pulley on the deck, and is anchored to a toggle lever pivoted at the
rear of the scissor deck. The other arm of the toggle lever is connected to the
distribution shaft which branches out to the lever assemblies that open and close
the scissors (Figure 39). Attached to this toggle lever is a strong tension spring
which runs across the back of the deck. This spring urges the scissors to close

and, unless the spring is overpowered by the scissor cable, the scissors will close.

A no-strike detection allows the scissors to close.
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FIGURE 39
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On the pulley to which the upper end of the scissor cable is fixed, is a lever con-
nected by a link to the scissor cam follower arm. This arm follows the same cam
as the moving deck cam follower arm. When the scissor cam follower arm is on the
highest level of the cam, the upper pulley, through the link, holds the cable
tight, and the scissor spring cannot close the scissors. When the scissor cam
follower arm is on the middle level of the cam, the cam follower arm moves down-
ward and, through the linkage, rotates the pulley to slacken the cable. The
spring then closes the scissors. There is no need for the lowest level of the cam
in the scissor operation, therefore, at the middle level of the cam, the cam follower
arm contacts a block on the gear box housing and prevents the arm from rotating
any further. As the cam follower arm contacts a rising level on the cam, the pro-
cess is reversed and the scissors are opened.

The moving deck is fully forward and the scissors are open when the two cam
followers are on the highest level of the moving deck-scissor cam. As it is never
desired for the moving deck to operate when the scissors operate, and vice-versa,
the cam is so designed that both followers are on the highest level of the cam at
the same time. It is at this time that either action can be blocked out as required.
The moving deck-scissor latch, pivoted on the outside of the 1:1 shaft mounting
plate and controlled by a link from the detector assembly, can be rotated into the
path of the moving deck cam follower arm. This prevents the follower arm from
rotating, and blocks out the moving deck action, allowing the scissors to operate
(Figure 40). The same latch can be rotated in the opposite direction under the
scissor cam follower arm, thus blocking the scissor action and freeing the moving
deck cam follower arm (Figure 41). "First detection" controls the moving deck-
scissor latch.
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Pivoted on the front cross brace is the deck holding hook (Figure 31, page 1-42)
which can engage a pin at the top of the left deck support arm. This hook is
raised and lowered by two control links from the detector assembly. If it is de-
sired to hold the deck up, when the position of the deck lowering crank is such
that the deck normally would be down, the hook can be lowered to engage the
pin on the deck support arm. This will hold the deck up even though the deck
lowering hook and deck lowering yoke are not engaging the deck lowering pin.
The deck holding hook is used to hold the deck up during the second half of

an out-of-range cycle and from 0° to 180° during a second ball cycle. Second
detection (standing pins) lowers the deck holding hook.




























CHAPTER 17 - PIT CUSHION

The pit cushion (Figure 47) is suspended across the pit to stop the forward mo-
tion of the ball after the ball passes the playing area of the lane. It also ini-
tiates the signal to lower the rake board and trigger the machine at the start of
a cycle. It consists basically of a steel plate, suitably padded and covered with
a synthetic sheet.
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FIGURE 47

Mounted to the kickback mounting plates are four pit cushion support brackets
that suspend the pit cushion above the pit. Hinged to the two front brackets
are two pit cushion arms. An airplane type shock absorber is attached from
the bottom of each pit cushion arm to the rear support bracket on each kick-
back. The shock absorbers relieve the sudden rearward motion of the pit
cushion upon ball impact.




The pit cushion is mounted to the bottom of the pit cushion arms through a pair
of pivot links on each end. The upper pivot link has a fixed distance between
its pivot points, while the bottom "follower link" has an elongated slot at its
connection to the pit cushion arm. The pit cushion can, therefore, pivot rear-

- ward upon ball impact. Attached to each end of the pit cushion, on the same
pivot bolt that hinges the follower link -to the pit cushion, is a vertical, adjust-
able link that is mounted to a pair of parallel, triangular plates. The triangular
plates are pivoted to brackets from the rear legs of the pinsetier frame. Another
adjustable pit cushion link runs from the triangular plates to the "V" levers on.
the rake lift shaft., The forward end of the left hand pit cushion link is attached
to the adjustable link of the rake trip mechanism as described in the previous
chapter.

When a ball is thrown by the bowler, the ball impact against the cushion causes
the pit cushion to rotate clockwise and thus push the vertical link upward. This
action rotates the triangular plates clockwise, which pushes the pit cushion link
forward and raises the adjustable rake trip link to lower the rake as described

in the preceeding chapter. As the rake lowers, the pit cushion link rotates the
triangular plates clockwise and,. through the vertical links, raises the pit cushion
to allow the ball to pass under it and be returned to the bowler. The slot on
the follower links permit the pit cushion to be raised by the upward motion of the

vertical link.

When the pinsetter approaches 0°, the high level of the rake cam raises the rake
board. The counterclockwise rotation of the "V" levers, as the rake board raises,
allows the weight of the pit cushion té pull the vertical links downward, rotate
the triangular plates counterclockwise and move the pit cushion links downward.
The pit cushion is then in position to await delivery of the next ball. It can be
seen that the pit cushion and rake board operate together. When the rake board
is down, the pit cushion is up. Conversely, when the rake board is up, the pit
cushion is down.

A rubber pit curtain is suspended from the rear legs of the pinsetter frame to
the top of the pit cushion, thus preventing any pins from being hurtled out of
the pit by ball impact.

CHAPTER 18 - OUT-OF-RANGE RESET MECHANISM

Two detections are required at 90° for out-of-range; a no-strike and an out-of-
range detection. In the event the deck comes down and detects an out-of-range
pin, the gear box clutch will disengage and will remain disengaged until manually
re-engaged. On first ball, the deck lowers to detect and the bottom of the scissor
deck encounters any pin which is out of the normal pickup range of the scissors.
This prevents the deck from lowering as far as it normally would. It must detect
a no-strike condition. This abnormal height of the deck during the first ball,
detection stroke of the deck, causes a lever in the detector to rotate. Though a
link, this lever is connected to the out-of-range stop lever which is pivoted on
the same shaft with the three part clutch actuating mechanism (Figure 15, page
1-19}. The out-of-range stop lever. carries a projection and a curved arm. When
the deck encounters an out-of-range pin, the lever in the detector rotates clock-
wise, and through a link, rotates the out-of-range stop lever carrying the pro-
jection and curved arm clockwise. This positions the curved arm under a pin in
the end of the clutch lever. Then, when the clutch lever moves downward at 90°,
the pin will contact the top of the curved arm portion of the out-of-range stop
lever and the clutch will disengage.
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RE-ENGAGED

NOTE: Before clearing deadwood from the playing area during an out-of-range
cycle, the operator must shut off the power ‘to the pinsetter. After the
deadwood has been removed, return the power to the pinsetter and pull
the out-of-range reset lever described below.

At the rear of the pinsetter is the out-of-range reset lever which, when pulled,
will accomplish three things. It will prevent the rake from sweeping, set the
deck holding hook to engage the pin on the deck post and it will re-engage the
gear box clutch. (Figure 48) The out-of-range reset lever carries a pin and
link which is connected to the upper arm of the rake sweep hook cam follower.
The rake sweep hook cam follower is connected by links to the deck holding hook
and the rake sweep hook collar on the overhead cross brace. When the reset
lever is manually pulled rearward, the pin contacts the projection on the out-of-
range stop lever, thus rotating the curved arm from under the clutch lever to
re-engage the gear box clutch. The rearward motion of the out-of-range reset
lever also rotates the rake sweep hook cam follower counterclockwise. This
counterclockwise rotation of the rake sweep hook cam follower rotates the collar
further counterclockwise than normal, which permits the rake out-of-range latch
to engage a pin on the center cross brace, thereby holding the rake sweep hook
up to prevent the rake from sweeping during an out-of-range cycle. The ab-
normal rotation of the rake sweep hook cam follower also pushes forward on the
upper control link to the deck holding hook, thereby lowering the hook to en-
gage the pin on the deck support arm when the deck comes up. To summarize,
when the reset lever is pulled, the clutch will re~engage, the deck will come up
and be held up by the deck holding hook, the rake will not sweep because it

is latched out and the pinsetter stops at 0° to await delivery of the second ball,
since an out-of-range pin is still a standing pins cycle. The out-of-range latch
will be released at 0° when the rake raises. The forward position of the "C"
lever on the rake lift shaft will rotate the out-of-range latch from over the pin
in the cross brace, thereby placing the rake sweep hook under the contro! of

the rake sweep hook cam.

There is no out-of-range problem on second ball as the deck does not lower to
detect. The rake will sweep and the deck will automatically set new pins after

delivery of the second ball.
,/jo\
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CHAPTER 18 - CYCLE SOLENGID

Mounted above the gear box is the cycle solenoid and linkage. (Figure 49) If
the bowler wants ten new pins at a time when the pinsetter would not normally
deliver them, he pushes the cycle or "trigger" button which is located on the
ball return. This energizes the solenoid and, as the solenoid is connected by
a link to the starter bellcrank, the bellcrank rotates and engages the clutch.

If the cycle button is pushed on first ball, the pinsetter wili go through a
normal first ball, standing pins operation and the button will have to be pushed
a second time to obtain a new set of pins. I[f the button is pushed on second
ball, the machine will go through a normal second ball cycle and set new pins.

MOUNTING BRACKET HIGH VOLTAGE -
LINK CYCLE SOLENOID

STARTER BELLCRANK LEVER e

CCE LEN| COVT ' MACiNE
FIGURE 49
There is a second cycle button located at the rear of the pinsetter, for use

by the mechanic.
The cycle button is used in the following instances:

1. When a "rerack” is desired because the new pins are off spot or one
has fallen over, push the cycle button to cycle the machine to second
ball. When the machine has stopped, push the cycle button again to
clear the lane and set a new rack of pins.

2. If a foul is committed on the first ball and pins are left standing, push
the cycle button for ten new pins. |If, after the second ball is rolled,
some pins remain standing, push the cycle button again so that new pins
will be set for the next bowler.

3. Bowling out in the tenth frame:
a. Sparing in the tenth frame and not making a strike with the next ball.
b. Striking in the tenth frame and the 11th frame and not striking in the
12th frame.

4., When machine fails to trigger.




CHAPTER 20 - INTERLOCKS

The interlocks {Figure 50) are built into the pinsetter to insure that the turret
does not dump pins into the deck when the deck is not ready to receive them.
The deck must meet three requirements before it can receive pins; the deck
must be in its raised position, the deck must be empty of pins, and the moving
deck must be fully forward in its pin receiving position.
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MOVING DECK CONTROL CABLE
INTERLOCK SYSTEM

FIGURE 50

As the tenth pin drops into the turret, it depresses the pin release lever in the
bottom of the #5 pin chute which moves the interlock probe rearward. If nothing
blocks the rearward motion of the interlock probe, the turret-spider latch opens.
The spider then rotates ahead of the turret and the pins drop into the deck. If
the deck is not ready for pins, the rearward motion of the interlock probe is
blocked and the spider cannot rotate to release the pins to the deck.

Located just behind the interlock probe are two blocking fingers which can pivot
in an up and down motion. |If either or both of the fingers are in the down posi-
tion, the probe contacts the front of the finger and the probe cannot move rear-
ward to release the pins. Both of the fingers must be up to allow motion of the
interlock probe.
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LEFT BLOCKING FINGER

The left blocking finger is controlled by the "restricted drop" linkage and is
used to prevent the turret from delivering pins when the deck is not in its raised
position (Figures 51 and 52). The top end of the restricted drop link is con-
nected to the left blocking finger. The lower end of the restricted drop link is
curved and has a shoulder on it. A pin mounted to a bracket which is bolted to
the deck lift shaft, follows the curve of the link as the deck moves up and down.
A tension spring, attached from the left blocking finger to the turret frame,
urges the finger in a down, blocking position. As the deck is lowered, the pin
attached to the deck lift shaft rotates away from the shoulder on the restricted
drop link, permitting the left finger to lower into its spring-urged blocking posi-
tion, and thus prevents the turret from delivering pins when the deck is down.
Then,. as the deck moves upward, the pin rotates upward and lifts the shoulder
of the restricted drop link which raises the restricted drop link and pivots the
left finger to its up position to indicate the deck is high enough to receive pins
from the turret. Note: The 21" deck height is considered "up".

TURRET INTERLOCK PROBE %\ TURRET INTERLOCK PROBE

LEFT HAND sr.ocxmc\
LEET HAND BLOCKING EINGER
FINGER IN UP POSITION \ IN DOWN, BLOCKING POSITION .

FRONT INTERLOCK

; p fJ CROSS SHAFT
2 Q”/E RESTRICTED DROP LINK ¥

RESTRICTED DROP LINK o o
DECK LIFT SHAFT l DECK LIFT SHAFT

I\

FRAME STOPS FRAME STOPS

RUBBER
STOP ROLLERS

BRACKET ON
DECK LIFT SHAFT

BRACKET ON
DECK LIFT SHAFT

PIN
RESTRICTED DROP INTERLOCK (DECK UP) RESTRICTED DROP INTERLOCK (DECK DOWN)
FIGURE 51 FIGURE 52

RIGHT BLOCKING FINGER

The right blocking finger is used to prevent the turret from dumping pins into
the deck if the deck is full or if the moving deck is not in its forward pin re-
ceiving position. If either one of these two conditions is not satisfied, the
blocking finger will be down, preventing the turret from delivering pins. Both
conditions must be satisfied before the finger will lift and permit the turret to
deliver pins to the deck. '
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FULL DECK

There is a single rise on the bottom, outer perimeter of the turret indexing cam
and, as the turret indexes after delivering ten pins to the deck, this rise con-
tacts a roller on the long link and pushes the link rearward (Figure 53). As
the link is moved rearward, a spring-loaded hook latch snaps over a pin on the
end of the long link and holds it in its rearward position. As the link was
pushed back, a collar on the link contacted the toe of the right blocking finger
and pivoted it in its down, blocking position. The projection on the cam pushed
the link rearward as the turret indexed after the #5 pin passed through. This
indicates that the deck is full and. that the turret should not feed the deck
again until the deck has emptied. The hook latch holds the link back until the
deck lowers to its new pinsetting height, at which time a projection on the rear
of the deck lift shaft contacts the latch and lifts it free of the pin, allowing the
long link to move forward to its original spring-urged position which moves the
collar away from the toe of the right blocking finger. (Figure 54).

Q

CLUTCH RELEASE LEVER

180° TURRET INTERLOCK LINK
TURRET INTERLOCK PROBE

RIGHT HAND BLOCKING FINGER

FRONT INTERLOCK
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LONG LINK LOCKED
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PROJECTION ON
PECK LIFT SHAFT

INTERLOCK SYSTEM (FULL DECK SIGNAL)
FIGURE 53
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PIN
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A o ————— -
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LONG LINK RELEASED LONG LINK

: COLLAR ON LONG LIN
PROJECTION ON DECK LIFT SHAFT LINK
PIVOTS HOOK LATCH UPWARD

INTERLOCK SYSTEM (EMPTY DECK SIGNAL - 270°)
FIGURE 54

The position of the right blocking finger is also controlled by the forward or
rearward position of the moving deck. Fixed to the front interlock cross shaft,
upon which the two interlock blocking fingers pivot, is a collar and a hub lever.
"The coliar is bolted between the two interlock blocking fingers and is connecied
to the right finger by a tension spring. The hub lever on the left end of the
shaft is in line with the hub on the pulley at the lower end of the moving deck
cam follower arm. Another tension spring, attached from the hook latch to the
collar, urges the hub lever to follow the motion of the moving deck cam follower

arm.,

When the moving deck cam follower arm moves rearward to permit the deck to
shift rearward, the lever rotates clockwise, thus rotating the front interlock
cross shaft and collar clockwise. The bottom angle of the collar contacts a pin
that protrudes from the bottom of the right blocking finger and, thereby holds
the finger in its down, blocking position to prevent the turret from dumping
pins when the moving deck is in a rearward position (Figure 55).
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As the moving deck cam follower arm is moved forward by the highest level of
the moving deck-scissor cam, thus positioning the moving deck in its forward
position, the hub on the follower arm contacts and rotates the hub lever, front
interlock cross shaft and collar counterclockwise. The collar, through the ten-
sion spring, urges the right finger to its up position to indicate that the
moving deck is fully forward (Figure 56) during an empty deck.
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Because both the full deck linkage and moving deck cam follower control the
same blocking finger, either or both controls can pivot the right finger into its
down, blocking position. Two conditions must be satisfied, however, to permit
the right finger to be in its raised position; the deck must be empty of pins
and the moving deck must be fully forward in its pin receiving position.

There is another interlock built into the pinsetter called the "180° stop inter-
lock". When the gear box start-stop mechanism was described, it was stated
that, as the pinsetter approached 180°, the clutch release lever was brought
under the control of the turret interlock link to enable the clutch to disengage
at 180° in the event that the deck had to wait for the pins. The clutch must
then be able to re-engage when the ten pins are delivered to the deck, without
a ball impact to trigger it.

The long link is also used as part of the 180° stop mechanism. Attached to
the rear of the long link is a lever which rotates the rear interiock cross shaft
as the long link moves rearward or forward. The shaft is pivoted on the tur-
ret frame and carries another lever at its opposite end. This lever is attached
to the 180° turret interlock link which is connected at its upper end, through
an elongated slot, to a pin in the clutch release lever. When the long link is
in the rearward position (full deck), the rear interlock cross shaft is rotated
clockwise which moves the 180° turret interlock link upward (Figure 53). Con-
versely, when the long link is forward (deck empty), the rear interlock cross
shaft is rotated counterclockwise which lowers the 180° turret interlock link

(Figure 54).

As the pinsetter approaches 180° during a first ball, strike or a second ball
cycle, the clutch release lever is placed under the control of the 180° turret in-
terlock link by the detector assembly. The pin detector link from the detector
pulls the clutch actuator link forward until the pin in the clutch release lever
is free of the open slot of the clutch actuator link. The pin on the clutch re-
lease lever will then ride in the bottom:.of the slot in the 180° turret interlock
link.

If the long link is in its forward position (deck empty) at 180° during a first
ball, strike or second ball cycle, the 180° turret interlock link will be in its
downward position. The pin will drop to the bottom of the slot as the clutch
release lever is permitted to rotate clockwise to disengage the gear box clutch,
and the pinsetter will stop to wait for pins. When the turret indexes after
delivering pins to the deck, the long link Wwill be pushed rearward and, as pre-
viously described, will push the 180° turret interlock link upward. The bottom
of the slot in the 180° turret interlock link will raise the pin and rotate the
clutch release lever counterclockwise to rotate the stop arm from under the
clutch lever. The gear box clutch re-engages and proceeds through its normal
new pinsetting cycle.

The clutch actuator link remains in control of the clutch release lever during
a first ball, standing pins cycle, since there is no immediate need for ten new
pins as the bowler has standing pins at which to throw a second ball.
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