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This invention relates to an automatic machine
for setting pins upon an alley in any desired
arrangement, and is chiefly concerned with the
handling of pins from the time they are removed
from an alley either by a thrown ball or by suit-
able sweep mechanism, until they are transferred
to a pin setter for resetting upon an alley in play-
ing position.

The invention, therefore, consists in the provi-
sion of improved mechanism for transporting pins
and balls from the pit of a bowling alley and the
return of a set of pins to the alley in proper play-
ing position thereon and routing a ball back to
the player.

It is a further object of the invention to provide
a naovel pit elevator for balls and pins, and a com-
bined ball-pin separator in order to utilize most
efficiently the limited space available in the in-
stallation of a pin setting machine on an alley,
wherein the pins and balls in the pit are conveyed
to & pin magazine and to g position adjacent the
player, respectively.

In my machine, after a predetermined number
of pins has been set in playing order on the bed
of the alley, and the play is started by the throw-
ing of a ball, the ball upon landing in the pit
operates control devices and institutes a series
of operations for returning pins to the setting
device or to storage and for rerouting a ball back
to the player.

In most bowling alleys, conservation of space is
very important and hence, in order to provide a
practical as well as efficient machine, it is imper-
ative that it be readily adaptable for use with
existing alleys without changes or reconstruction,
and with those under construction without the
necessity of utilizing more space than an alley
would normally occupy if my machine were not
used thereon. According to my invention, there-
fore, it is a further object to provide novel and
improved pin and ball handling mechanism which
removes pins and balls from the pit of an alley
and returns them to their respective playing posi-
tions without requiring additional space for the
machine.

According to my invention, the pins after hav-
ing been swept from the alley fall upon a pit
elevator, which is set into operation by an article,
such as a ball and/or pin landing thereon, and
carries the balls and pins vertically upward to a
point where pins and balls are ejected therefrom,
whereupon the- pins are separated from the ball,
and each travels along its respective path to pre-
determined points for further handling.

A further object of the invention is the provi-

[A]
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sion of improved pin transporting mechanism
which may take the form of an endless conveyor
or other suitable conveying mechanism located in
and extending across a pin receiving chambet
positioned at right angles to an alley for elevat-
ing pins from the chamber to a storage maga-
zine unit, wherein the conveyor mechanism
functions to break up any pin jams or tangles
which may result when several pins are deposited
into close engagement in the chamber.

Tt is a further object of the invention to provide
& pin receiving chute which may discharge pins

- either positively or by gravity into a chute, and
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conveying mechanism for assisting sald chute in
the performance of its functions.

The invention is further characterized by the
provision of mechanism for ralsing pins vertically
either butt end first or head end first, which pro-
vides satisfactory results regardless of the end of
the pin first issuing from the mechanism. This
is due to the fact that the members of the con-
veyor mechanism of the storage unit are so posi-
tioned that the center of gravity of pins fed
thereto is located below the points of engagement
with this latter mechanism so that the pins will
be rectified or will rock about this support and
have their head end portions project down-
wardly.

It is an added object of my invention to provide
& novel pin conveying mechanism having means
for preventing each flight thereof from carrying
more than one pin, and means for maintalning
each pin carried in substantial vertical position
whether a pin is being supported by its butt or by
its head portion.

The invention also consists in the provision of
an improved conveying system for elevating pins
from & receiving chamber to a storage magazine
wherein any jams or tangles of pins awalting
transportation to a pin storage unit are readily
broken up by the action of the conveyor mecha-
nism upon the pins to be transported.

It is a further object of this invention to pro-
vide a pit elevating platform which is hinged so
that it can be broken or humped in the middle,
and an ejector which moves relative to the plat-
form at its delivery position for positively dis-
charging balls and pins into the pin and ball
handling and distributing mechanisms.

As mentioned previously, an object, such as a
ball, dropping into a pit adjacent the end of the
alley, operates a contro] switch to make an elec-
tric eircuit which leads through the pin storage
mechanism to control mechanism operating a
devige joining the pin and ball elevating mecha-
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nism to the main drive of the machine where-
upon pins and balls are raised from the pit.

According to my invention, however, the elec-
tric circuit cannot be completed unless there is a
predetermined number of pins in the pin storage
magazine when a ball arrives in the pit upon the
platform of the pit elevating mechanism.

When, however, the last of the required num-
ber of pins enters the storage magazine, the cir-
cult is completed and the pit elevator mechanism
operates to carry falien pins and a ball located
thereon upward to a point where they are dis-
charged therefrom. The pit elevator is then low-
ered into the pit. Whenever ten pins are re-
moved from the storage magazine for transfer to
the pin setter, the movement thereof causes the
operation of mechanism for feeding pins from
the chamber into which the pins were deposited
by the pit elevator whereupon pins are raised and
fed by suitable conveying means into the storage
to build up the necessary reserve of pins in order
that the machine may continue to operate
through its predetermined cycle.

It is also an additional object of the invention
to provide an electrical control system joining a
plurality of pin handling devices, which is con-
trolled by the presence of a ball and/or pins in
the pit of an alley, for effecting the elevation of
pins and s ball from the alley pit, separating the
pins from the ball, conveying the pins to stor-
age, and transferring a predetermined number
of pins, usually ten, from the storage to a pin
setter whenever in the operation of the machine
the necessity of transferring pins to the setter
arises,

It is a further object of the invention to pro-
vide improved pin lifting mechanism which will
effectively lift individual pins from a mass of
pins disposed in a chamber and carry them one
by one in a single line to a point where they are
deposited butt ends up in a member which con-
veys them to a storage magazine.

In the transfer of pins from the pit to the stor-
age magazine, it is to be observed that there are
more than a set of pins between the end of the
storage magazine and the end of the conveyor
which forms a part of the storage unit for the
transfer of pins from the point of discharge of
the elevating conveyor to the magazine. It is,
therefore, an object of this invention to insure
the presence of at least the number of pins re-
quired for playing in the storage magazine at
all times prior to the movement of the pin trans-
fer to a pin setter, and to provide a counting
device for controlling the operation of the pin
setting and storage mechanism so that whenever
the necessary number of pins has been fed into
the storage magazine, the next pin moving there-
into stops the movement of the several conveyor
members.

It is a further object of the invention to pro-
vide improved pin handling mechanism for rais-
ing pins from a heap, rectifying or arranging
them so that they rest butt end up and then
transporting them in that arrangement to a
storage magazine by means of relatively movable
conveying members.

It is an additional object of the invention to
provide improved pin handling means for trans-
ferring a plurality of pins to a point where they
are rectified or turned with their butts project-
ing upwardly, by members which convey them
to counting mechanism of a pin storage maga-
zine.

It is a further object of the invention to pro-
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vide mechanism for feeding pins into a storage
magazine and {o Interrupt the operation of said
feeding mechanism whenever a predetermined
;number of pins has been delivered to said maga-

e.

It is an additional object of the invention to
provide counting mechanism associated with a
pin storage magazine, and mechanism for feed-
ing pins to sald magazine wherein the counting
mechanism determines when a sufficlent number
of pins has been fed to the magazine and dis-
continues the operation of the infeed conveyor
mechanism.

The invention alsc consists in the provision of
devices for feeding fallen pins and balls from
the pit of a bowling alley, separating the pins
from the balls, delivering. the pins to a storage
magazine, and associated controlg which prevent
the removal of any pin from the pin storage
magazine until a predetermined number of pins
have been stored therein, and means forming a
part of sald controls for preventing the introduc-
tion of additional pins into the magazine until
a set or the number required for playing a frame
has been removed from the magazine.

The invention also consists in the provision of
means for raising pins and balls from the pit of
a bowling alley and delivering balls to a return
runway, together with means for regulating the
movement of balls out of said machine and along
the runway and preventing pins from falling out
of sald machine adjacent the runway.

It is a further object of the invention to pro-
vide means whenever two bowling pin setting
machines are arranged side by side for return-
ing balls to the player wherein the ball return
runway extends from one machine to the other
and projects through openings in the side frames
thereof and to furhish means for preventing pins
from leaving the machine through the openings
and to control the movement of balls along the
runway.

It is an additional object of the invention to
provide an improved mechanism in the form of
a frame carrying a plurality of pin gripping units
which operate to lift a number of pins required
for playing from a storage magazine and trans-
fer them with differential movements to a pin
setter. 'The pin transfer mechanism is further
characterized by the provision of means for rais-
ing and lowering the frame to properly position
the gripper units for gripping or releasing pins.

The inventlon further consists in the provision
of improved pin gripping units which are pro-
vided with yieldable pin gripping members and
pin locating elements cooperating therewith.

The invention further consists of improved
driving mechanism operated under the control
of and in timed relation with the movement of
the pit elevator for effecting the transfer of a set
of pins from the storage mechanism to a pin
setter.

The invention further consists in the provision
of control mechanism for setting into operation
a device for conveying pins and balls from the pit
of a bowling alley to means which elevate pins
to a storage magazine.

An added object is to provide a control sys-
tem set into operation by means of a ball and/or
pins arriving on a. pit elevator platform, which,
whenever a predetermined number of pins are
in the storage magazine, causes the platform to
rise and transfer pins and balls from the pit to
a transportation center whence in a subsequent

758 operation the pins can be transferred to storage.
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The invention is further characterized by the
provision of mechanism set into operation when-
ever a ball lands upon the pit elevator platform
and operates 8 control member so that if a pre-
determined number of pins are located in the
pin storage magazine the pit elevator will rise
and discharge into a recelving chamber all pins
located thereon.

The invention also contemplates the use of &
pin transfer device which conveys & plurality of
pins, usually ten, from the pin storage to a pin
setter and means associated with the transfer
mechanism for setting into operation a conveyor
gystem for raising pins from the pin recelving
chamber into the storage mechanism.

With these and other objects not specifically
mentioned in view, the invention consists in cer-
tain combinations and constructions which will
be hereinafter fully described, and then specifl-
cally set forth in the clalms hereunto appended.

In the accompanying drawings which form a
part of this specification, and in which like char-
acters of reference indicate the same or like ele-
ments:

Tig. 1 is a sectional side elevation of a preferred
embodiment of my invention taken on line {—1
of Pg. 2, showing mechanism for handling pins
and balls in their movement from the pit of &
bowling alley to a pin setter, and ball return,
respectively; )

Fig. 2 is a rear elevational view of Fig. 1, with
most of the rear plates broken away to expose
the several drives for the various conveyors of
the pin elevating mechanisms and the conveyor
which ralses pins from a receiving chamber to
pin storage mechanism;

g, 2a is a sectional view taken on line 2a—2a
of Flg. 2;

Fig. 3 is a sectional view, taken on line 3—3
of Fig. 1, showing the mechanism which handles
the pins as they emerge from the top of the lift-
ing conveyor for transfer by means of the hori-
zontal conveying unit into the pin storage;

Fig. 4 is a front elevation of the pin storage
mechanism showing the arrangement of the pins
in the storage magazine just prior to the removal
of ten pins therefrom, for transfer to the pin
setter;

Fig. 5 is a sectional view on line 5—5 of Pig. 3;

Pig. 6 is a plan view of the transfer mechanism
which conveys ten pins from the storage maga-
zine to the pin setter;

Fig. 6a is a partial side view of the transfer
frame and its operating mechanism;

Fig. 7 is a sectional view taken on line 1—1
of Fig. 6;

Pig. 8 is a side view of a pin gripper unit;

Fig. 9 is a front view of the device shown in
Fig. 8;

Fig. 10 is a sectional view of the gripper unit
taken on line 10—I18 of Fig. 8;

Fig. 11 is a partial detall plan view showing
one form of magazine infeed control mechanism
which may be employed in the feed of pins to and
from the magazine;

Fig. 12 is a front elevation of Fig. 11;

Fig. 13 is a detail plan view drawn to large
scale of the counting device shown in Figs. 11
and 12;

Fig. 14 is a partial front view of Fig. 13;

Fig. 15 is a partial front view of the counting
control lever shown in Pigs. 11 and 12;

Fig. 16 is a partial side elevation of Fig. 13;

Fig. 17 is a wiring diagram showing a circuit
for controlling the operation of the several parts
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of the machine and setting into operation the
several pin handling devices;

Fig. 18 is a sectional plan view, showing the
installation of & machine, designed for use on
a double alley with means for preventing & ball
in the runway of the right-hand alley from inter-
fering with the proper handling of the pins and
balls on the left-hand alley, and preventing pins
from falling through the ball return openings of
the machine;

Pig. 19 is a front sectional elevation of Fig. 18;

Fig. 20 iz 8 partial side elevation of PFig. 18,
showing one form of runway opening stop mem-
ber;

Fig. 21 is a rear elevation, parts broken away,
showing an alternative device for collecting pins
in the pin receiving chamber and elevating them
to the pin storage unit;

Fig. 22 1s a sectional view taken on line 222
of Fig. 21; '

Pig. 23 is a sectional view taken on line 23—-23
of Fig. 21;

Fig. 24 is o partial plan view taken on line
24—24 of Fig. 21;

PFig. 256 is a sectional plan view taken on line
2525 of Fig. 22; and

PFig. 26 is a sectional plan view taken on line
26—126 of Fig. 23.

Referring to the drawings in Figs. 1 and 2,
there is shown a bowling pin setting machine ar-
ranged to set pins on an alley {. This machine,
which may be mounted either on or above an
alley in any desired manner, comprises side
frames 2 and 3 joined by cross members 4. The
conventional bowling alley pit, indicated gener-
ally at 5, is located at an end of the alley i, and
at the rear of the pit is suitably positioned a
bumper &, of known type, against which pins and
balls may impinge during play. Whenever pins
are removed from the alley 1 and projected into
the pit 5, either by thrown balls or by pin and
ball removing mechanism, which may be similar
to that shown and described in my copending
application, Serial No. 248,215, for Pin removing
and guard mechanism for bowling alleys, filed
December 29, 1938, they are subsequently carried
to mechanisms which return the ball to the
player, and the pins to a point where they can be
transferred to a pin setting device. i

In the embodiment illustrated in Fig. 1, the pins
and balls fall upon a pit platform elevator E,
suitably located in the pit 5 below the surface of
the alley in order not to interfere with the proper
playing of the game. Pit elevator E is adapted to
be moved vertically upward, and for that purpose
is suspended by cables (1, I2 and (3 which may
be secured to the sides of the elevator. These
cables are trained over pulleys {4, 15§ and 16, and
attached to winding drums 17 and (8 mounted
upon shaft 18, suitably journalled in the side
frames 2 and 3. A gear 20 on shaft {8 meshes
with gear 21, which engages with a gear segment
22 forming & part of lever 23 pivoted at 24 in the
frame of the machine, and provided with an arm
25, also part of the lever 23, which arm is fur-
nished with a cam follower 27 tracking & cam 28
attached to shaft 26 journalled in the frames of
the machihe 2 and 3.

The pit elevator E is raised and lowered at the
proper time by means of suitable driving mech-
anism, such for instance as the following: A gear
29 fixed to shaft 26 meshes with a gear 30 se-
cured to shaft 31. A sprocket 32 is mounted on
shaft 31 and by means of a chain 35 engages with
a sprocket 33 on shaft 34. A second sprocket 38,
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secured to shaft 34, is connected to sprocket 37
on shaft 43 by means of chain 38. A second
sprocket 44 on-shaft 43 is connected by chain 48
to sprocket 41 on shaft 38. A third sprocket 42
on shaft 43 is connected by chain 47 to sprocket
45 on motor shaft 4. In this manner the drive
for shaft 26 and 38 is transmitted from the motor
shaft through the jack shaft 43 by means of suit-
able clutches K, K: and Kz, hereinafter described
more fully. Whenever a ball is thrown it will
either roll along the alley or in the gutter and
finally drop into the pit along with any pins it
may have removed, and come to rest upon plat-
form E, described above. The arrival of an arti-
cle, such as a ball B and/or one or more pins
is responsible for the operation of the pit ele-
vator platform E. Although a pin coming to rest
on platform E might set into operation the con-
trol mechanism, hereinbelow described, it is more
likely that the heavier ball will effect its activa-
tion, and hence in the following description the
ball will generally be mentioned. A reference to
Figs. 1 and 17 will show that one method of con-
trolling the operation of the platform or elevator
E is through the use of electrically operated mech-
anism including a switch adapted to close a cir-
cuit which leads through the pin storage to a
solenoid Sz arranged to operate a clutch Kz, con-
necting the pin elevating mechanism to the main
drive. In this mechanism a control member Bi
may be movably mounted as by hinging or any
other suitable manner, upon the underside of one
part of the platform E and provided with a spring
92 normally tending to project member 51 above
the surface of the platform and into a position to
be engaged by & ball. Member 51 is so arranged
with respect to the platform E that it will be en-
gaged by a ball and be operated by the welght
thereof to set the elevator into operation. That
is, a ball will roll over the platform and depress
member 5§51, thereby closing a switch R to make
an electric circuit as shown in Fig. 17, and by
means of a clutch, K2 which may be of the well-
known Bliss type, described in my co-pending ap-
plication above referred to, operated by solenoid
52 transfer the drive from motor shaft 86 through
shaft 43 to shaft 26 which effects the raising of
elevator platform E. Since it is generally desired
to position the hinged plate-like members of the
elevator E so that they are held in substantial
V-shape for receiving pins and balls from the
alley, a plurality of bars 116, 177 and 178 of vary-
ing heighth, are positioned in the pit and provide
supports for the elevator. The circuit cannot be
completed until there is a set minimum or re-
quired number of pins in the storage magazine or
located upon rods (4%, I84. ‘This is due to the
fact that the eleventh pin entering the magazine,
as shown herein, by means to be described in
detail hereinbelow, operates a control to complete
another part of the circuit and thereby makes it
possible for ball activated bar 51 to set into oper-
ation the elevator E, which transports a ball to the
return runways 8, 8 and pins to a receiving cham-
ber from which they are directed back to storage.

In order to prevent pins from falling from the
elevator E during its upward movement beneath
the ball return runway rails §, 8 back into the pit
or back of the bumper, there has been provided a
vertical guard plate T mounted on rail 8§ and ex-~
tending downwardly to a point closely adjacent
the bumper 6.

Whenever the switch at the bottom of the pit
is closed by the depression of trip bar 51, the
circuit which controls the transfer of pins from
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the storage magazine 143, 144, to the pin setter
is completed, whereupon the pin transfer T re-
moves a full set of pins, usually ten, from the
magazine, transfers them to the pin setter, shown
diagrammatically in Fig. 1, and as the switch 166
in the circuit, which controls the pin elevating
mechanism in chamber C, is closed, as shown Ini
Fig. 17, the pit elevator mechanism is temporarily
stopped and remains that way until the storage
magazine has again been filled with a predeter-
mined number of pins awalting transfer to the
pin setter. In the embodiment shown, the stor-
age magazine will hold ten pins in side by side
relation with an eleventh pin located at the en-
trance to the magazine. If less than the mini-
mum number of pins has been fed to the maga-
zine, the conveyors 181 and 141 will remain active
to completely fill the magazine and the transfer
T cannot be operated even though a ball has en-
gaged trip bar 81 and closed that part of the cir-
cuit running through the elevator E,

The removal of pins from the magazine 143,
{44 by transfer T may be utilized as a means for
re-instituting the operation of the pin elevating
and magazine infeed mechanism to re-fill the
magazine. As shown in Figs. 11 to 186, inclusive,
the last pin in the magazine, as it is removed
therefrom by the transfer T, engages an arm (65
and effects the closure of a switch 166, which op-
erates the pin elevating mechanism to close the
circuit and starts the movement of pins upward

from chamber C into the storage magazine to re-

place those just removed. Since it is desirable
to remove pins from the magazine without inter-
ference of those about to enter therein, arm 165
has been so positioned that a set of pins will be
removed clear of the magazine before the maga-
zine infeed conveying mechanism is set into op-
eration, otherwise a jam or improper feeding of
pins might result, which would interrupt the nor-
mal operation of the machine.

Whenever a ball is present in the pit and the
bar 51 is depressed to close the switch R, the cir-
cuit made thereby, which controls the pin trans-
fer mechanism, gperates to bring the power drive
from the motor shaft 46 to shaft 43, and from
there, by means of one revolution clutch K2 of
conventional design, to shaft 26 through the con-
nections described above. It will be seen, there-
fore, that as cam 28 rotates, and as cam follower
27 travels in its designated cam track, cam lever
25 will rock about its pivot 24, whereupon gear
segment 22 formed on the other arm of lever
23 will oscillate and set into motion gears 20 and
21 thereby rotating shaft 18 on which drums
1T and 18 are attached. In Fig. 1, the platform
E is shown in full lines in its hoisted position and
the rotation of the cable drums would, therefore,
start the platform on its way down as the drums
pay out the cables which suspend the platform.

In order to guide the platform in its vertical
movements, and to prevent it from swinging or
having any lateral motion on its cables 11, 12 and
13, vertical slots or tracks §3 are provided in each
side frame of the machine; or if desired, these
slots may be formed in separate members suit-
ably attached to the side frames. Rollers 54
mounted upon each side and adjacent the rear
of the platform, travel in slots 53 for the purpose
above mentioned. As the platform E approaches
its upper limits, prior to the ejection of balls and
pins therefrom, rollers 54 engage stops $5 in slots
53 with the result that the rear hinged portion
of platform E can no Ionger move upwardly so
that as the drums continue winding up the ca-



2,388,707

bles, the rear cables ii, which pass over pulley
14 mounted on arms 58 pivoted on shaft 24 and
held up by springs 81, cause the arms 68 to be
swung a distance sufficient to compensate for the
extra amount of cable the drums are winding as
they bring the front portion of the platform to
the proper inclination for the ejection of the pins
and ball therefrom. The limits of upward move-
ment of the front portion of the platform E are
fixed by the lengths of cables {2 and {3, and the
amount of movement of gear segment 22. Obvi-
ously, any other suitable travel limiting mecha-
nism could be used,

The combined upward movement of cables 12,
13 after the engagement of rollers B4 with stops
88 causes the front plate of the platform E to be
lifted, while the rear plate swings about rollers
B4 as a pivot. In this manner the platform plates
are moved from the position shown in dotted lines
in Fig. 1 to that disclosed in full lines where they
lie in substantially the same plane, inclined to-
wards the pin elevating mechanism for ejection
of pins and balls thereto either by positively actu-
ated devices or by gravity.

In order to assist in the removal of pins from
the platform E, a rake 58, which may take the
form of a roller equal in length to the width of
the platform, is mounted for movement relative
to the platform. Roller 58 is provided with pins
in each end which fit loosely in slots 58 formed
either in the side frames of the machine or in
plates fixed thereto. Through the coaction of
roller 58 with slots §9, during the upward move-
ment of the platform E, the roller is translated
over the surface of the elevator at a suitable time
to assist in the removal of balls and pins from
the platform E.

The platform elevator E is raised every time
a ball comes to rest thereon and depresses the
trip 81 to operate switch S which controls the
circuit in the motor M. At the uppermost lim-
it of movement of the elevator E (see Fig. 1) the
ball and pins, carried thereby, are discharged.
The ball is deposited upon spaced rails 8, 8
extending across the rear and at right angles to
the length of the alley and returned thereby to
the player. Pins ejected from the elevator E
fall in a more or less scrambled arrangement be-
tween rails 8, 9 onto plate 18, attached to slotted
plate 8{ and forming with wall 8% a chute com-
partment. Part of the pins fall directly into pin
receiving chamber C and others which remain
in the chute compartment must be propelled to
a point adjacent an opening in wall 86 in order
to be returned to storage by means of the con-
veyor in chamber C hereinafter described.

Pin chamber C consists of the frame walls 2
and 3, and two vertical plates or walls 86 and 88
which extend across the rear of the machine and
are positioned transversely to the length of an
. alley. The width of this chamber is slightly
greater than the maximum diameter of a bowl-
ing pin in order to make the machine adaptable
for installation on existing alleys withouf re-
quiring additional space, and also to assist in
the most eflicient handling of pins by convayor
i01. It will be seen, therefore, that the opening
through which pins are introduced into the
chamber C is not continued entirely across the
machine because the wall 85 adjacent the verti-
cal portion of conveyor 101, described herein-
below, and the wall 88, which extends upwardly
adjacent the vertical portion of the conveyor
101, limit the lateral movement of pins being
raised by the elevator and help to prevent them
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from falling back into the chamber or into the
chute compartment. Any pins remaining in the
chute compartment are propelled by a conveyor
which may be either continuous or intermittent,
to & point adjacent the opening, whence they
drop by gravity into the chamber C.

Conveyor 101 is provided, at sultable intervals,
with flights 102 which engage and lift- individ-
ual pins to a higher level whence they are ejected
into a conveying system for transfer into the
pin storage magazine.

In the embodiment shown in Figs, 1 and 2, the
pin elevating conveyor upon which the ping are
discharged by the chute compartment, consists
of two endless chains (0f to which are attached
a plurality of flights 102 by means of pins mount-
ing at each end cam follower i03. Flights 102
serve to separate as well as convey pins from a
scrambled heap in the chamber to the storage
magazine feed mechanism. Chains 101 are
trained around sprockets 104 mounted on shaft
106 suitably journalled in the machine frame,
extend downwardly between walls 85 and 88, and
pass over two sets of spaced sprockets 82 and
83 mounted in the lower portion of chamber C.
As shown in Fig. 2, the active pin engaging por-
tion of conveyor 101 has three, general paths of
movement, namely, a horizontal part upon
which the pins are dumped extending across a
major portion of the chamber, a vertical sec-
tion terminating at a point of discharge adja-

" cent the storage magazine unit, and a curved
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portion connecting the horizontal and vertical
sections. The conveyor is constrained to oper-
ate aslong these paths because of the provision
of guides 105, which may take the form of two
spaced rods upon which followers {08 travel, fixed
to side frames 3 at their lower ends and suitably
attached to the frame of the machine at their
upper ends adjacent the vertical limits of the
conveyor. Referring to Fig. 2, it will be seen
that the conveyor lies in a plane transversely
of the pit so that the space needed is only sub-
stantially that of the width of the pins, that is,
& width slightly greater than the maximum di-
ameter of a pin. In this manner the return run
of conveyor 81 does not require any additional
space since it extends laterally of the length of
the bowling alley or at right angles thereto and
it Is, therefore, possible to locate the lower or
horizontal portion of this conveyor in the limited
space back of the bumper,

Suitably supported between the chamber form-
ing plates 85 and 88 and at a distance from the
vertical portion of the conveyor 101 slightly
greater than the maximum diameter of a pin,
is an elongated plate 89 having its lower end 81
flaring downwardly away from the path of travel
of the conveyor, and its upper end provided with.
& curved portion 82 over which pins move as they
are discharged from the flights 102 of conveyor
{01 into the pin feeding mechanism 141, 142 of
the storage unit. In order to eliminate any
lateral movement of the flights 102, due to loose-
ness of chains {01, which might allow the pins
to drop away from the flights 102 before they
are discharged therefrom, there is provided a
plate 90 which forms the necessary back sup-
port for the flights 102. Plate 80 also prevents
pins from slipping down between the chains 101
as they travel upward in engagement with flights
102, 'The downward flaring portion 91 of plate
89 assists in the proper arrangement of pins on
flights 102 so that if more than one pin were
being raised toward the channel formed by the
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side walls 88 and 88 and plates 88 and 80, they
would be directed away from the pin located on
a particular flight and redirected downwardly
into the chamber for further handling. Guides
105 are formed with curved portions adjacent
the point of pin discharge from the conveyor and
assist in directing pins from the flights 102 into
the pin feeding mechanism of the storage unit.
If desired, other separate pin directing mem-
bers can be used. Each pin entering the feed
mechanism is rectified or positioned in the con-
veyor mechanism, hereinafter described, with
butts extending upwardly and head portions pro-
jecting downwardly.

In the operation of the conveyor, jJust de-
scribed, the pins which lie more or less in & heap
on the substantially horizontal portion thereof,
are confined between the walls 88 and 88 so that
they are constrained to lie with their longitudinal
axis approximately in the same plane, due to the
fact that the walls are spaced a distance only
slightly greater than the maximum diameter of
a pin, The pins, therefore, are carried forward
upon a progressively increasing inclination by
flights 102. When they reach a point in which
the pins have a large vertical component, the
overlying pins slide back into the chamber over
the underlying pins which are closely adjacent
the conveyor and which are engaged by flights
102. The vertical component increases because
of the continued upward movement of the con-
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veyor, so that all of the underlying pins, except '

those which are actually adjacent the conveyor
and engaged by Bights 102, are rejected and de-
flected downwardly for return to the mass of pins
in the chamber C for further handling by succes-
sive flights 102. The greatest inclination of the
elevating conveyor 101 is such that the pin ad-
jacent thereto will not quite fall back but any
other pins will. '

In actual practice this arrangement has proved
to be a reliable, efficient and positive method of
separating pins from even the most tangled
masses of pins, especially in those cases where
the necks of pins are jammed together and pre-
sent & serious problem in effecting their release
for subsequent transportation to the storage unit.
As mentioned previously, the upper portion of the
conveyor, which is substantially vertical, carries
the pins upwardly through a narrow passageway
at the upper end of which the pins are delivered,
rectified or turned butt end upward and trans-
ferred to a storage magazine.

Twin sprocket 104 (Figs. 1, 2 and 3) iIs attached
to one end of a shaft 108 which runs in a bear-
ing 107. The other end of shaft 108 has & sprocket
108 which is connected to a sprocket 09 by a
chain 110. Sprocket (08 is attached to one end
of a shaft 111 which runs in a bearing 112, At
the other end of shaft (i{{ is attached a bevel
gear ({3 which meshes with another bevel gear
114 on one end of a shaft {§8. At the other end
of shaft 115 is attached a sprocket (16 which is
connected by & chain 117 to a sprocket (18 on
motor shaft 46. By means of clutch K1 and sole-
noid S: shaft 115 is maintained in operation until
a predetermined number of pins has been fed into
the storage magazine 143, 144. Whereupon, by
control devices described hereinafter, solenoid S:
is energized to throw out clutch Ki and stop the
rotation of shaft 115. Clutch XK1 may be of any
conventional kind, such for instance as a so-called
Bliss type.

Another sprocket 16 on motor shaft 48 is con-
nected by a chain 119 to a sprocket 120 on one
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end of a shaft 121. At the other end of shaft
121 is a bevel gear 122 which meshes with the
bevel gear 123 attached to one end of shaft 124
running in bearing 125. Attached to the other
end of shaft (28 are sprockets 126 over which
are trained endless chains {27 placed to run hori-
zontally above slotted plate 81 between the
sprockets (26 and idler sprockets 128. A plurality
of flights 129 are secured at suitable intervals to
chains 121 and perform the dual functions of
clearing the chute of any pins which may remain
therein after their discharge from the pit eleva-
tor and prevent these pins from interfering with
the progress of a bowling ball along its return
runway.

A sprocket 130 attached to shaft 1l (Figs. 1,
2 and 3) is connected by means of a chain {31 to
sprocket 182 secured to an end of shaft 133. The
other end of shaft {33 has attached thereto a
beveled gear 134 adapted to mesh with a beveled
gear i34a fast on shaft 138. Also attached to
shaft 135 is a bevel gear 136 meshing with a bevel
gear (31 secured to shaft 138. A grooved pulley
139 carried by shaft 138 is connected to a free
running pulley (40 by means of an endless belt
(8i. This belt forms the main conveyor member
of the pin storage unit in sald mechanism and
cooperates with a stationary guide rail 142 (Figs.
3, 4 and 5), which is supported parallel to the
belt 141 at a distance less than the maximum di-
ameter of a pin and curves around the driving
end of the conveyor belt 142 concentric with pul-
ley 139. It will be seen, therefore, that rail 142 -
forms with conveyor belt i1 a substantially con-
tinuous guide from the point where pins are first
discharged from the flights 102 of conveyor 181
between spaced guide plates 267, 268 until they
enter the storage magazine formed by spaced
forwarding mempbers {43, 144. Due to the spac-
ing of relatively movable members i41 and 142
of the pin infeed mechanism and the cooperation
of the curved portion 84 of rail 142 with pulley
{39 and spaced members i43 and (44, pins are
positioned therebetween with their butts extend-
ing upwardly fed in a straight line without inter-
ference around curved portion 84 and into the
storage magazine where they are positioned upon
members 143 and |44 in side by side contacting
relation pending the removal therefrom of a
definite number of pins. Worms 143 and 144 are
rotated in the direction indicated by arrows by
means of chain 11. This chain is driven by a
sprocket 145 on shaft 13% and runs over sprockets
146 and 141 fixed to shafts (43 and 144, respec-
tively.

The “head end” of the first pin of each set fed
into the magazine will engage a block 18 provid-
ing a stop therefor. A hinged lever 19 opersates in
a similar manner to interrupt the movement of
the “butt end” of the pin. These stops assist the
pins in assembling in the magazine in an upright
or substantially vertical position. Lever 19 is held
dovwn by a light spring 80 which allows it to swing
away as the pin adjacent thereto is being lifted
out from between the spiral members 143, 144 for
transfer to the pin setter, as shown in dotted lines
in Fig. 4. While pins are entering the magazine,
lever 19 is pushed upward by the pressure of the
incoming pins and spring 80 exerts a force to re-
store it to its substantially horizontal position.
In this manner the lever 19 also plays & part in
maintaining the vertical position of the pins.

Belt 121 and rail 142, which form the relatively
movable elements of the pin storage in said
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mechanism, lle in a plane somewhat above that
in which the siorage magazine members {43 and
i44 are located so that as the pins leave the
infeed conveyor mechanism and travel through
the curved path formed by pulley 138, and rall
portion 84, they gradually descend from the
higher level of the conveyor mechanism to the
lower level of the pin storage, as shown in Fig, 4.

In order to control the operation of the storage
mechanism and the pin transfer which gonveys
the desired number of pins from the storage
magazine to the pin setter, I have provided a
device which will stop the pin elevating mecha-
nism 10! and prevent it from raising pins from
the pin receiving chamber C, when the pin stor-
age magazine contains its allotted number of
pins. Mechanism has also been provided for ab-
solutely preventing operation of the transfer T
whenever an insufficient number of pins are pres-
ent in the storage magazine. In this manner it
is practically impossible to cause jams of pins in
the machine, or to feed an improper number of
pins to the setter. The pin elevating conveyor
181, and infeed mechanism 144, {142 are thrown
out of operation every time the pin storage maga-
zine formed by members (43, 184 is filled.

A suitable device for performing the above
mentioned operation may take the form of that
shown in Figs. 11 to 16, inclusive, in which there is
shown a member assuming the form of a ten-
point star wheel 148 mounted for rotation on a
pin 149 fixed in a bracket 50 attaached to the
frame of the machine near the point where the
pins enter the pin storage magazine (see Figs, 11
and 12).

A lever i51, pivotally mounted on pin 152, in
bracket 150, carries at one end thereof a pawl
153, held in contact with the star wheel i48 by
spring 154, The other end of lever 151 consti-
tutes a counting finger 87 and is sultably shaped
and so located on the machine that it projects
into the path of pins as they round the curve 84
prior to entering the magazine.

Every time a pin passes the finger 81, it swings
lever 1581 an amount sufficient to rotate the star
wheel 148 one-tenth of a turn as pawl 153 brings
up against a tooth in the star wheel,

A spring 155 urges lever 151 back in position
for pawl 183 to engage the next tooth on the star
wheel and gives it another one-tenth of a turn
as the next pin engages finger 87T of lever i51. A
pawl 156, pivoted at 157 and tensioned by a spring
158 keeps any drag of pawl 163 from moving the
star wheel backwards, on the return swing of
lever 181, so as to prevent entry of pawl 153 in the
next space on the star wheel.

The star wheel 148 is so set that when ten pins
are in the pin storage and the next pin engages
finger 87, it gives the star wheel gnother one-
tenth of a turn. A leaf spring 159, which is
attached to the underside of the star wheel, will
impinge on a pin 160 of a switch lever {61 and, as
the star wheel turns, the spring (89 will cause the
switch lever 161 to swing on its pivot 162 until the
end of slot 163 bears against a stop pin 164
mounted in an arm 168 of bracket §50.

When the switch lever 161 is in this position, a
control rod 165 (Figs. 11 and 12) adjustably
attached to the upper end of the switch lever 161,
is positioned in the path of one of a set of pins to
be transferred from the pin storage and moved ta
the pin setter, so that in the actual transfer of
ten pins by the transfer T to the setter, that pin
will engage the control rod 165, press against it,
and cause the lever (81 to be swung back to its
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original position, the leaf spring (89 having passed
beyond its engagement with pin 180,

In the counting and control mechanism, just
described, electrically operated mechanism 1s re-
sponsible for the several control effects. How-
ever, if desired, any other suitable type of mecha-
nism could be used, such for instance as, mechan-
ical devices. In the form shown, I utilize two
mercury switches (66 and 87, which are mounted
on switch lever 161, Switch 186 controls the cir-
cuit of the pin elevating mechanism and switch
187 is responsible for the timely energization of
the circuit which operates the pit elevating and
pin transfer mechanism T.

Up to the time that the eleventh pin has been
brought by conveyor 181 against the detector fin-
ger 81 of lever (51, the control circuit of the pin
elevating mechanism, which controls the move-
ment of pins from the chamber C to the storage
magazine transfer, through mercury switch 188,
has been closed, and the circuit for the pit ele-
vating and pin transfer mechanism through mer-
cury switch 167 has been opened, but when lever
151 acted on by the eleventh pin rotates the star
wheel 148, it swings the switch lever 181 over
sufficiently to reverse the relative circuit control
positions of the switches 166 and 167 in order to
open the circuit of the pin elevating mechanism
and close that of the pit elevating and pin trans-
fer mechanism. The pin elevating and infeed
conveyor mechanism 101 and 148, is thus stopped
and, if a set of pins are needed in the setter W,
the pit transfer mechanism T begins its opera-
tions, descends to engage a set of pins in the
storage, lifts it out and proceeds to pin setter W,

. which is provided with a plurality of setter ele-
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ments W, shown diagrammatically in Pig. 1.
This device may be of the type shown and de-
scribed in co-pending application, Serial No.
204,995 for Pin setting apparatus for bowling
alleys, filed April 27, 1938, by Gottfried J.
Schmidt. As the pins begin their movement to
the pin setter, the one nearest the rod 165 (as
shown in dotted lines in Figs. 11 and 12) effects
a repositioning of switches 168, 167 and sets the
Iatter to close the circuit through solenoid S: for
re-instituting the operation of the pin elevatlng
mechanism at the proper time for refilling the
pin storage.

The pin transfer mechanism is driven from
shaft 38 on which are mounted two cams 211
and 212, Shaft 38 is connected by sprockets,
chains and a one-revolution clutch K similar to
clutch Ka controlled by solenoid S to the motor
shaft 46. A roller 213 on cam lever 214 rides on
cam 211. Cam lever 214 is part of a bell-crank
215, which is secured to a shaft 216. A similar
bell-crank 217, (Figs. 6 and 7) without a cam
lever, is secured to the opposite end of shaft 2186.
Another bell crank 218 is pivoted in a bearing
218 on the right side of the machine and a simi-
lar bell-crank 220 is pivoted in bearing 22f on
the left side frame. The two bell-cranks 214
and 218 are connected by a rod 222 and the two
bell-cranks 217 and 220 are connected by a rod
223, From the outer ends 224 and 225 of bell
cranks 215 and 217 and from the ends 226 and
227 of bell-cranks 217 and 220, the pin transfer
frame T is suspended.

As cam 211 turns with shaft 38, in the direc-
tion indicated by arrows in Figs, 1 and 7, the fol-
lower 213, on cam lever 214, tracks the surface
of cam 211 and causes the bell-crank 215 to swing
with shaft 216. As bell-cranks 2i5 and 217 are
connected by rod 222 and, as bell-cranks 2171 and

&



220 are connected by rod 223, all bell-cranks men-
tioned are swung in unison and as a result the
pin transfer frame T will be lowered to the posi-
tion shown in dotted lines, Fig. 1 and in full
lines in Fig. 7. This occurs while the follower
213 travels upon the “low” portion of cam 211,
but as the follower 243 starts to travel up the
“high” portion of cam 21 the direction of move-
ment of levers 215 and 217 will be reversed and
the transfer frame T will be lifted back to its
former position.

The transfer frame in the embodiment illus-
trated has a plurality of movements in trans-
porting a set of pins from the storage to their
respective places in the pin setter. When suit-
able control members have communicated the
need of pins the frame is lowered, whereupon the
sets of pin transferring members 228 which have
been poised above the pins alligned in storage
move into engagement with the pins, which are
gripped securely, the frame is given a vertical
movement, the pins are lifted out of the storage
magazine, or from between members 143, 144, and
held suspended for translation to the pin setter.

The translation of the pins from a point just
above the spiral storage magazine shafts {43 and
{44 to a predetermined position above the pin
setter is accomplished by cam 212 on shaft 38
with which coacts a cam follower 229 fixed to
lever 230, pivotally mounted on shaft 34 and pro-
vided with a gear segment 231 at its free end
meshing with a gear 232 loosely mounted on shaft
216. A sprocket 233 secured to gear 232 is con-
nected by means of chain 234 to a sprocket 235
on shaft 238 which is journalled in bearings 237
and 238 as well as in bars 224 and 226 (Figs. 6
and 7). Cam follower 228 and its supporting
lever are in “dwell” sector while cam 21l is
causing the transfer frame to be lowered and
then raised with the pins held by the gripper
units 228. As the follower 229 starts to climb
on cam 242, it imparts a swinging motion to seg-
ment lever 230 about its pivot on shaft 34 and
causes the gear segment 23! thereof meshing
with gear 232 to rotate shaft 236 upon which are
mounted in spaced relation ten gears 239, each
of which engages with one of ten gears 140
mounted on short shafts 241, each of which shafts
is provided with a sprocket 242. A bearing 243
is interposed between each gear and sprocket.
Adjustably mounted upon the transfer frame T
are a plurality of pivotally mounted plates 246
(see Figs. 6 and 7), each of which is provided
with a short shaft 248 on which is mounted an
jdler sprocket 245. Ten chains 244 connect the
ten sprockets 242 with the idler sprocket 245.

Referring to Fig. 6, which shows in dotted lines
the relative positions to be occupied by a set of
pins, are numbered |, 2, 3, 4, etc., it will be ob-
served that certain of the gripper units trans-
porting pins from the storage magazine travel
relatively short distances, while others move
somewhat farther. When the pins are procured
from the storage magazine, all gripper units are
in substantial alignment, but in the translation
of pins they are moved for a given period of time
or one revolution of shaft 236 so that they all
arrive at their given positions directly over the
pin receiving means numbered |, 2, etc., (Fig. 6).
In order to accomplish this distribution of the
pins, gears 239 and 240 are provided with vary-
ing numbers of teeth so that when shaft 236 is
rotated there will be a plurality of differential
motions between the several gripper units 228.
Those moving to cups 1 to 10, inclusive, will

10

16

256

30

40

50

55

60

85

70

2,888,707

travel more rapidly than those moving to cups 4,
8 and 8, or 1, 2 and 3, as the case may be. All
the gripper units arrive at their delivery positions
at the same fime however, .

When the ten gripper carriages with their re-
spective pins are positioned over the pin setter,
roller 229 engages a “dwell” section on cam 212
and roller 213 enters a dip portion of cam 211,
causing the transfer frame with the ten pins to
be lowered and to deposit the pins in the pin set-
ter. Raller 2§83 then starts to climb on roller 211
and the transfer frame will rise leaving the pins
in the pin setter. As the roller 228 engages the
dip portion of cam 212, lever 248 swings in the
opposite direction and the empty gripper units
228 are returned to their substantially aligned
portions at the end of the transfer rail ready to
pick up another set of pins.

In the embodiment illustrated, the bars 247
converge somewhat at their outer or pin delivery
ends in order to allow for the proper positioning
of pins in the pin setter (see Fig. 6). This ar-
rangement and the differential movement of the
gripper units 228 eliminate any interference be-
tween pins as they are translated to the delivery
points, 1 to 10, inclusive.

A reference to Figs. 6 and 7 will show that the
frame T may be constructed of longitudinal bars
258, suitably connected as by means of clamp
sleeves 251 to cross bars 252. ‘The convergent ar-
rangement of bars 24T may be obtained by
mounting them on brackets 253 fixed to cross bars
262 of the frame and so positioned on the cross
bars that the outer ends of bars 241 extend gen-
erally over the position each pin is to take in
the pin setter. Each of the brackets 246 is pivot-
ally mounted on bars 247 and provided with a set
screw 249 in order to control the slack in chains
244,

Figures 7, 8, 9 and 10 show the detail construc-
tion of a suitable pin transfer unit, designated
generally 228. Each unit comprises spaced side
plates 254 which are suitably connected as by
bolting or welding cross plates 258. If desired,
the side or cross plates, which form the support-
ing head of the pin gripping unit carriages, may
be cast or otherwise formed as a single member.
Fastened to the side plates 254 by screws 267 are
pin locating members 258, which in the illys-
trated embodiment are made of spring steel and
are so arranged with an outwardly flaring free
end that if, as the pin gripper unit 228 is moved
downwardly towards the row of pins in the stor-
age magazine, any pin is not standing exactly
vertical therein it will be shifted to that position
by the engagement of the spaced members 258
with opposite sides of the butt end of the pin.
Fixed to plates 256 are the gripper fingers, shown
in detail in Pigs. 8, 9 and 10. These consist of
spring members 259 secured to the end plates
256 by means of screws 260. Suitably mounted
upon the ends of the spring fingers 259 is a U-
shaped member curved more or less to fit its arms
261 about the belly portion of a pin. If desired,
fingers 259 and arms 261 can be formed as inte-
gral members. Mounted on the ends of each of
these arms are pads 262, made of rubber or other
suitable friction materials, which assist the grip-
per unit to Airmly hold each pin during its trans-
fer from the storage magazine to the pin setter.
It will be seen, therefore, that whenever the pin
transfer moves downwardly to acquire a set of
pins from the storage magazine, each pin will be
properly located in the unit by means of locators
258, and then firmly gripped therein by means of
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gripper fingers 288 and the spaced arms 281 car-
ried thereby, In order to give added rigidity to
each spring finger 289, it is supported between
two substantially non-yieldable members 265 and

268 which are located one on either side of each -

of the spring fingers 259, and are secured there-
with to the end plates 286.

The plates 2584 which form upstanding side
walls of the carriage portion of each gripper 228§,
is provided with two spaced rollers 263 which en-
gage the top edge of bars 247 and a lower roller
264 which engages the bottom edge thereof. The
carriages are translated to and from pin recelv-
ing and pin transferring positions by means of
sprocket chains 244, hereabove described, which
are connected to one of the plates 264 by means
of pins 265 (see Figs. 8 and 9).

In Figs. 18, 19 and 20 there is shown mecha-
nism which is used for preventing balls from leav-
ing the bowling alley along the runway 8, 9 and
for making it relatively impossible for pins to be
projected out of the machine through the aper-
tures formed in the side frames of the machine
for allowing balls to be returned to a player. In
the drawings, there are shown two machines ar-
rangéd side by side, and provided with ball re-
turn runway rails 8, 9 which extend from side
frame 3 of one machine to and through the ad-
jacent machine and out of an opening in the side
frame 2 hack to a position adjacent a player, not
shown. The device which is instrumental in pre-
venting a ball from leaving the alley until the
proper time, consists of & movable member which
may be displaced to and from aperture closing
position in any suitable manner. In the em-
bodiment shown, this member consists of a plate
3t mounted upon a lever 313 pivoted at 3i2 on
a stud mounted in a side frame of the machine
ad’acent the aperture through which the ball re-
turn runways 8, 8, project either from one ma-
chine to another or from one machine back to
the player. Lever 313 is provided with a cam fol-
lower 3i4. A spring 316 normally urges the plate
311 away from aperture closing position. Inas-
much as the proper time for the plate 311 to be
moved into its operative position is that when
pins and balls are being discharged from eleva-
tor E, means have been provided in the form of
8 cam plate 3{6 mounted upon elevator E and

“arranged to engage cam follower 314 during the
upward movement of the elevator so that as the
elevator E approaches pin and ball discharging
position, cam follower 314 will be engaged by cam
plate 316 carried by the elevator and lever 3i3
will be rocked on its pivot 312 whereupon plate
311 will move into its operative position and pre-
sent an effective barrier against loss of pins from
the machine and movement of the ball along its
runway 8, 8. When elevator E is lowered spring
315 restores the plate 311 to its inoperative po-
sition.

Whenever two machines are arranged side by
side, as shown in Figs. 18 and 19, it is proper to
use two plates 311, one adjacent the aperture
formed in each side wall of the adjoining ma-
chine. This is done in order to prevent balls and
pins discharged from the elevator EE of the
right-hand machine (shown in Fig. 18) from
interfering with the operation of the left-hand
machine., In this manner, when elevator EE
rises, cooperation between cam followers 314 and
3168 will cause plate 811 to move into aperture
closing position and prevent the movement of a
ball along runway 8, 9 into the machine and alley,
and so also If the left-hand elevator E, as it comes
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in contact with elevator EE occupies its position,
hoth plates 311 adjacent the center line of the
installation of two machines will be inoperative
or “aperture closing” position. Due to this ar-
rangement, it is relatively impossible for two balls
to strike together and form nicks or low places
therein or for pins to jump from oné alley to
another prior to their distribution in their respec-
tive storage units.

In Figs. 21 to 26, inclusive, each show an alter-
native device for transporting pins, after they
have been received in the pin recelving chamber
C to the storage unit. As the pins are discharged
from the pin elevator E, some may remain in the
chute compartment formed by members 168 and
88, while others fall through the opening formed
in wall 88 directly into the pin receiving chamber
whence they are deposited either on conveyor 381
or upon conveyors 162 and 153. Conveyor (27
shown in Fig. 21 is identical in construction and
function with that shown in Pig. 1 and is econtin-
uously driven, but could be run intermittently.
Pins which land on the conveyor 35f are fed
thereby between a pair of revolving, elongated,
spiral members 352 and 353 which rotate in oppo-
site directions, as indicated by arrows in PFig. 26.
These members are right hand and left hand
spirals, respectively. Pins which are supported
thereon will be transported head end downwardly
in a generally horizontal direction towards a sub-
stantially vertical chain conveyor 368 provided
with a plurality of spaced flights 372 which carry
the pins upward to a point where they are ejected
into a storage unit conveyor system identical with
that previously described.

Conveyor 35f in the i{llustrated embodiment
consists of an endless belt driven by a drum 364
on a shaft 355. A beveled gear 358 on shaft 355
meshes with a bevel gear 36T on a shaft 358 and
a sprocket 359 on shaft 358 which is connected by
& chaln 360 to a sprocket 36f on shaft 121. Con-
veyor 351 runs over a drum 362 on a shaft 363
which at its outer ends is provided with beveled
gears 364 and 365 meshing with beveled gears 368
and 387, respectively, on the shafts of conveyor
members 362 and 353, respectively.

The two spaced chains 369 which comprise the
vertical conveyor for lifting pins from the worms
352, 353 are trained about twin sprockets 370 and
371 sultably mounted in the machine, one beneath
the worm members 352 and 353 and one pair
adjacent the discharge position of the vertical
conveyor. The upper sprockets 370 mounted on
shaft 106 are driven by means of sprockets (08
through the same chain of sprockets and gears
shown in Figs. 1 and 2 and described hereinabove.
The flights 312 which raise the pins from between
the horizontal forwarding members 362 and 353
for discharge into the pin conveying system of the
storage magazine unit are so placed that ade-
quate room is allowed for lifting each pin without
any jamming or damage thereto.

As in the construction shown in Fig. 1, a ver-
tica] plate 368 (Fig. 21) is located in a plane sub-
stantially paralleling the vertical conveyor and at
a distance spaced therefrom slightly greater than
the maxinium diameter of a pin so that each pin
is properly positioned and held on a conveyor
flight 3712. Plate 388 is provided with outwardly
flaring portions adjacent its lower end in order to
control the introduetion of pins into the passage-
way formed by the conveyor chains, the vertical
plate 368 and side walls 85 and 88, and its upper
end is curved in order to assist the curved bars
314 positioned at the point of discharge of the
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conveyor in transferring pins from the flighta 32
through curved guide plates 378 onto conveying
members 141 and 142 of the storage magazine pin
feeding mechanism. Plates 313 and rods 3N (as
shown in Pig. 21) may be mounted upon gulde
member 378 suitably secured between side walls
85 and 88 by screws or rivets. Guide 316 acts in
& manner similar to plate 368 and prevents lat-
eral movement of the flights 312 away from the
pins carried thereby in the vertical transfer of
pins so that they cannot drop back into the pin
receiving chamber.

While in Figs. 21 and 22, I have shown wall 88
extending upwardly adjacent conveyor 121 and
forming a part of the vertical pin passageway, it
is to be understood that if desired, this wall could
be cut away, and all but that portion forming the
passageway in which moves the conveyor 127 with
its pin propelling flights 129, which could be
eliminated. So also the conveyor 351 might be
dispensed with and the forwarding members 352
and 363 extended completely across the chamber
C. At any rate, these members should be so
spaced that pins deposited in the chamber posi-
tion themselves therebetween so that their head
ends rock downwardly about an axis above the
center of gravity thereof.

Figure 17 shows a schematic diagram illus-
trating the means for controlling the move-
ments of the several pin handling devices de-
scribed above.
pit elevator platform E, switch R is closed, and
since switch 168 is also closed, solenoid S: is ener-
gized and clutch K1 on shaft .1 18 is operative to
drive shaft 115 through sprocket 1i6 and chain
1171 (Figs. 1 and 2), thereby continuing the op-
eration of the pin elevating and magazine infeed
conveying mechanisms 101 and 141, to feed pins
into the magazine {43, 144, When the latter has
been filled, the last pin entering will engage arm
87 (Fig. 11) and cause lever 181 to rock from the
dotted to full line position (Fig. 12) thereby
opening the circuit of solencid S: to throw out
clutch Xi and stop the drive of shaft 118, thus
{nterrupting the operation of the pin elevating
and magazine infeed conveyors. Substantially
simultaneously with the de-energization of sole-
noid Si, switch 187 Is closed and through the
energization of solenoid Sz, clutch K3z on shaft
43 is thrown into engagement and the drive
from shaft 46 is transmitted through shafts 43,
34 and 31 to shaft 26 and, as hereinabove de-
scribed, the rotation of shaft 26 causes the ele-
vator E to be raised and lowered. Shaft 43
through clutch K2 makes one complete revoiu-
tion and stops so that shaft 26 is also driven
through a single revolution for each ball B com-
ing to rest upon pit elevator E.

The solenoid S, which controls the clutch K
on shaft 38 will not operate to throw this clutch
into engagement until the need for pins is com-
municated to the solenoid. This communica-
tlon can be effected in any suitable manner, such
for instance as by the use of mechanism some-
what similar to that shown in the Schmidt ap-
plication, above referred to, and wherein there
may be provided a switch U adapted to be closed
by & contact mounted upon the pin setter table
W, so that unless pins are to be fed to the pin
setter W, solenoid 8 will remain inactive, and
one revolution clutch K will not be connected
to shaft 38 to rotate it through one revolution
and effect the transfer of the number of pins
required for playing from the magazine to the
pin setter. When, however, a set of pins is to he

A ball B is shown resting on the.
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transferred to the alley, solenold 8§ will be ener-
gized, shaft 38 will be driven, and through cams
214 and 212 on shaft 38, the pin transfer T will
remove ten pins from the magazine and trans-
fer them to the setter whereupon they are placed
upon the alley in readiness for play. As pre-
viously described, the movement of a set of pins
by transfer T from the magazine to the setfer
W causes switch 187 to open the circuit through
solenoid 82 and switch 186 to close the circuit
through 81, whereupon pin elevating conveyor
and magazine infeed mechanism 101 and 140, re-
spectively, recommence operating and refill the
magazine with pins to take the place of those
removed.

The invention sbove described may be varied
in construction within the scope of the claims,
for the particular device, selected to illustrate
the invention, is but one of many possible con-
crete embodiments of the same. It is not, there-
fore, to be restricted to the precise details of the
structure shown and described.

‘What 1s claimed is:

1. In a pin setting machine for bowling alleys,
the combination with an alley and a pit adja-
cent one end thereof, of an elevator movable
vertically into and out of said pit for transport-
ing pins and balls to handling mechanism, said
mechanism comprising a ball return, and a pin
chamber comprising stationary wall members
spaced apart a distance slightly in excess of the
width of a pin located at the rear of sald pit

.and extending at right angles across and within

the lateral limits of said machine, a pin storage
magazine, transfer means for moving pins into
said storage magazine, a conveyor extending
transversely of sald machine located in said
chamber for raising pins with thelr axes sub-
stantially vertical to said transfer means, means
for assembling a plurality of pins in said maga-
zine, and mechanism for removing a blurality of
pins from said magazine for delivery to a pin
setter.

2. In a pin setting machine for bowling alleys,
the combination with an alley and a pit adjazent
one end thereof, of an elevator movable verti-
cally into and out of said pit for transporting
pins and balls to handling mechanism, - said
mechanism comprising a pin chamber located at
the rear of said pit and extending at right angles
across said machine, said chamber comprising
spaced substantially Vertical stationary members
spaced apart a distance slightly greater than
the maximum diameter of a bowling pin, and
constructed and arranged to receive pins dis-
charged from sald elevator, s ball return adja-
cent said chamber and projecting through an
opening in said machine, 8 pin storage mag-
azine, transfer means positioned at the top of
sald chamber and adjacent one end thereof for
moving pins into said storage magazine, a con-
veyor located in said chamber for raising pins
vertically between sald stationary members to
said transfer means, means for maintaining said
pins in substantially vertical arrangement and
assembling a plurality of pins in said magazine,
mechanism for removing g plurality of pins from
said magazine for delivery to a pin setter, and a
device adjacent the side of said machine for pre-
venting pins from falling through said opening
out of the machine during their discharge from
said elevator into said chamber, and controlling
the movement of balls along said return and out
of said machine.

3. In a pin setting machine for bowling alleys,
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the combination with an alley and a pit adja-
cent one end thereof, of a ball return runway ex-
tending across said machine at right angles to
sald alley, spaced vertical walls located at the
rear of said pit and forming a pin receiving cham-
ber, a pin and ball elevating member positioned
in said pit and movable vertically to discharge
pins and balls into said chamber and onto sald
runway, a conveyor provided with a substantially
horizontal pin receiving run and an upwardly
curved substantially vertical run extending across
said machine wholly within the lateral limits of
said chamber, respectively, a pin storage unit,
feeding devices for moving pins discharged from
said conveyor into said unit, means for control-
ling the number of pins fed into said unit by
sald devices, and means for transferring a plu-
rality of pins from said storage mechanism to a
pin setter.

4. In a pin setting machine for bowling alleys,
the combination with an alley and a pit adia-
cent one end thereof, of a pin receiving chamber
positioned at the rear of said pit, a pin storage
magazine, conveyor mechanism for transferring
pins from said chamber to said magazine, means
for operating said mechanism to feed a prede-
termined number of pins into said magazine, &
transfer for gripping and lifting the number of
pins required for playing from said magazine, and
means set into operation by pin movement from
said magazine for operating said conveyor mech-
anlsm to feed additional pins to sald magsazine.

"~ 5. In a pin setting machine for bowling alleys,
the combination with an alley and a pit adjacent
one end thereof, of a pin handling chamber com-
prising stationary spaced confining members ex-
tending transversely across said machine located
at the rear of said pit, means for depositing pins
in said chamber, pin storage conveying mecha-
nism, transporting means located within and ex-
tending transversely of sald chamber for con-
veying pins from said chamber to said mecha-
nism, means for positioning pins butt ends up-
ward in said mechanism, ssid means including
spaced guides located adjacent the point of dis-
charge of pins from said transporting means.

6. In a pin setting machine for bowling alleys,
the combination with an alley and a pit adjacent
one end thereof, of a pin handling chamber lo-
cated at the rear of said pit and wholly within
the transverse limits of said alley, and extending
across said machine at right angles to the length
of said alley, means for depositing pins in said
chamber, and conveying means located in said
chamber and extending transversely of and
wholly within the lateral limits of said machine
for elevating pins deposited therein, means
mounting said conveyor so that it has a hori-
zontal, a curved and a vertical path of move-
ment, said means also being provided with mem-
bers coacting with said conveyor for ejecting ele-
vated pins from said conveyor and directing said
ejected pins away therefrom.

7. In a pin setting machine for bowling alleys,

a pin storage magazine comprising a pair of -

spaced, elongated, threaded members construct-
ed and arranged to support a plurality of verti-
cally positioned pins in an aligned series, con-
veyors for transferring pins to said magazine, a
device cooperating with said conveyors to limit
the number of pins entering said magazine, said
device Including pin counting mechanism, and
control means coacting with said mechanism for
terminating the movement of said conveyors
when a predetermined number of pins has been
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fed into salid magazine, a device for gripping and
transferring pins from sald magazine to & pin
setter, and means controlled by the movement
of ping from said magazine in said device for re-
Instituting the operation of sald conveyors to re-
fill said magazine.

8. In g pin setting machine for bowling alleys,
& pin storage magazine comprising a pair of
spaced, elongated, threaded members to align a
plurality of vertically positioned pins therebe-
tween, conveyors for transferring pins to sald
magazine, a device cooperating with sald con-
veyor to limit the number of pins entering said
magazine, said device including pin counting
mechanism, and control means for terminating
the movement of sald conveyor when a prede-
termined number of pins has been fed into said
magazine, a transfer unit for gripping and lift-
ing said pins from said magazine for transfer to
8 pin setter, and means controlled by the move-
ment of pins from said magazine for reinstitut-
ing the operation of said conveyor to feed ad-
ditional pins to said magazine, sald means in-
cluding a lever and conveyor control elements
mounted on said lever.

9. In a pin setting machine, the combination
with a pin storage unit, of a pin magazine ar-
ranged to hold the number of pins required for
playing, conveying means for transferring sub-
stantially vertically positioned pins in a single
line to said magazine, mechanism for limiting the

-number of pins advanced by said conveyor to
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sald magazine, a transfer having devices con-
structed and arranged for simultaneously hold-
ing and removing a plurality of said substan-
tially vertically positioned pins from said maga-
zine, and means for reinstituting the feed of ad-
ditional ping to said magazine to replace those
removed by said transfer, said means being pro-
vided with electrical contrcls which effect the
operation of said pin transfer to lift pins from
said magazine and set said conveying means into
operation.

10. In a bowling pin transfer mechanism,
means for arranging a set of pins in side by
slde position, devices for holding each of said
pins, and positively actuated driving mechanism
for imparting positive and differential movement
to each of said devices to move said devices with
pins held therein from said position to substan-
tially triangular formation.

11. In a bowling pin setting machine, the com-
bination with an alley and a pit adjacent one
end thereof, of a pin and ball elevator in said pit
constructed and arranged for simultaneously lift~
ing all fallen pins from the pit after the throwing
of a ball, & pin storage magazine provided with a
pin entrance located above said pit, conveyors for
feeding a predetermined number of vertically ar-
ranged pins through said entrance and into said
magazine, means for stopping the operation of
said conveyor, a transfer for moving a set of said
pins from said magazine, trip mechanism ar-
ranged to be actuated by a bowling object, each °
as a bowling ball deposited on said elevator for
instituting the operation of said transfer, elevator
and conveyors, and means positioned adjacent
said magazine entrance and operated only by pins
entering said magazine for maintaining said
transfer inoperative to move any pins from said
magazine regardless of the operation of said trip,
whenever less than the predetermined number
of pins is present in said magazine.

12. In & bowling pin setting machine, the com-
bination with a magazine arranged to hold a plu-
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- rality of
relation,
traveling pin holding members each constructed
andarrmgedtoholdandmmwithapinfor
removing & predetermined number of pins from
sald magazine, ball actuated means for setting the
transferlntoopemtiontogatlm'mdpim.and
means for incapacitating said transfer whenever
lessthant.heminimumnumberotpinsispresent
in said magazine.

13. In a pin setting machine for bowling alleys,
the combination with an alley, & pit adjacent one
end of said alley, and a bumper positioned at
the rear of sald pit, of means for elevating pins
and balls from said pit, a pin recelving chamber
comprising spaced stationary walls spaced apart
a distance greater than the maximum diameter
of & bowling pin located behind said bumper,
means for feeding pins discharged from said ele-
vating means into said chamber, a conveyor pro-
vided with a plurality of pin elevating flights lo-

‘cated within said chamber and operable to re-
ceive and raise pins therein to a point of dis-
charge, means for restricting the conveyor to
ralse single pins to said point, 8 second conveyor
lotated to receive pins raised by sald first-named
conveyor, means for inverting pins fed into said
second-named conveyor and position them sub-
stantially vertically, a storage magazine, and
means coacting with said feeding conveyor for
assembling & limited number of substantially
vertically positioned pins in said magazine.

14. In a pin setting machine for bowling alleys,
the combination with an alley, a pit adjacent one

" end of said alley, and a bumper located at the
rear of -said pit, of a pin recelving chamber be-
hind said bumper, said chamber comprising a
pair of spaced walls spaced apart a distance

- slightly greater than the minimum diameter of
a pin, an elevator movable vertically in front of
sald bumper to and from said pit for raising balls

pins upright in side by side contacting

of a transfer comprising & plurality of
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and pins therefrom, guard means preventing pins

from falling from said elevator and dropping
back of said bumper, a ball return having means
associated therewith for guiding pins downwardly
back of said bumper and into sald chamber, a con-
veyor located within the limits of said chamber
and crosswise with respect to the longitudinal axls
of said alley for elevating pins from sald cham-
ber, conveying mechanism located at the point of
discharge of pins from sald elevating conveyor, &
storage magazine provided with pin receiving
members cooperating with said mechanism for
recelving a predetermined number of pins there-
from, and means operative to simultaneously
transfer a plurality of pins from said magazine
into a setter. "

15. In a pin setting machine for bowling alleys,
the combination with an alley and a pit adjacent
one end of said alley, and a bumper positioned
at the rear of said pit, of & pin and ball elevator
movable in front of said bumper to and from said
pit, a pin receiving chamber positioned at the
rear of said bumper, means for gulding pins lifted
by said elevator and discharged from said eleva-
tor into said chamber, a conveyor in said cham-
ber for raising pins fed thereto to a point of dis-
charge, a pin storage unit including pin rectify-
ing and feeding means posltioned to receive pins
elevated by said conveyor and arranging said pins
with their longitudinal axes substantiaily ver-
tical, said last named means comprising an abut-
ment spaced from said conveyor and members
spaced from sald abutment and acting to direct
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pins over sald abutment and into said pin feed-
ing means. ’

16. In a bowling pin setting machine, an alley,
a pit adjacent said alley, & bumper at the rear
of said pit, a guard above said bumper, & pin
gathering compartment located behind sald
bumper and extending across sald machine ap-
proximately the width of said alley and provided
with an opening, a pin receiving chamber located
at the rear of sald bumper and adapted to recelve
pins througb said opening in said pign gathering
compartment, means for discharging pins in any
order into said gathering compartment, and other
means in said compartment for effecting the in-
troduction of pins tending to lodge in the com-
partment into said pin receiving chamber.

17. In a bowling pin setting machine, the com-
bination with an alley, a pit adjacent said alley,
and a bumper located at the rear of said pit, of
& pin and ball elevator in said pit, means for rais-
ing and lowering said pin elevator to effect the
transportation of balls and pins from said pit, a
gathering device extending across said alley and
provided with a pin discharge opening, a pin re-
ceiving chamber, and means for raising said ele-
vator to discharge fallen pins therefrom into said
device whereby they fall through sald opening
into said chamber.

18. In a bowling pin setting machine, the com-
bination with an alley, a pit adjacent said alley,
a bumper located at the rear of said pit, a pin
and ball elevator in said pit, means for raising
and lowering said pin elevator to effect the trans-
portation of balls and pins from sald pit, a gath-
ering device extending across sald alley and pro-
vided with an opening, a pin recelving chamber,
means for raising said elevator to discharge fal-
len pins therefrom into said device whereby they
fall from said opening into said chamber, and
a conveyor in said device for propelling pins to
said opening for positive introduction into said
chamber.

19. In a bowling pin setting machine, the com-
bination with a pin elevator movable to and from
a pit for raising pins and balls to a distribution
point, of a gathering device for said pins, said
device having an opening, a chamber into which
said pins are discharged from sald gathering de-
vice, a conveyor located in said chamber and ar-
ranged with its path of travel transverse to the
longitudinal axis of said machine, said conveyor
having a substantially horizontal pin receiving
portion extending across said ehamber and a ver-
tical portion, means for operating said conveyor
to raise pins from said chamber to a point of dis-
charge, and means set into operation by the ar-
rival of a ball on said elevator for instituting the
movement of said elevator and conveyor.

20. A pin setting mechanism for use in a howl-
ing pin setting machine for a bowling alley hav-
ing a pit comprising a chamber provided with
spaced walls extending transversely of said ma-
chine at the rear of said pit, a transverse convey-
or movably mounted in said chamber and pro-
vided with a plurality of flights along its length,
a feed chute for inducting pins into said cham-
ber and onto a portion of saild conveyor, a pit ele-
vator for simultaneously transferring all fallen
pins from said pit into said chute, and means
set into operation by the arrival of a ball on said
elevator for operating said elevator to ralse all
of said fallen pins for substantially simultaneous
discharge into said chute and to effect the move-
ment of said conveyor.

21. In a bowling pin setting machine, the com-
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bination with a storage magazine for pins, of &
pin recelving chamber, a pin receiving chute lo-
cated above said chamber, said chamber being
provided with an opening through which pins are
discharged into said chamber, and a conveyor
movable in sald chute for positively moving all
pins tending to lodge out of said chute and to-
wards said opening for discharge into sald cham-
ber.

22. In a bowling pin setting machine, the com-
bination with a storage magazine for pins, of a
pin recelving chamber, a chute located above said
chamber, sald chamber being provided with an
opening through which pins are discharged from
said chute into sald chamber, an elevator for
raising pins and balls from the pit of a bowling
alley for projection into sald chute, a conveyor
operable in said chute for moving pins towards
satd opening for positive introduction into said
chamber, and a bdll return runway associated
with said chute upon which said balls are deliv-
ered by sald elevator. ’

23. In a bowling pin setting machine, the com-
bination with a storage magazine for pins, of a
pit, a pin receiving chamber located at the rear
of said pit, & chute located above said chamber,
said chamber being provided with an opening
through which pins are discharged into said
chamber, an elevator for raising pins and balls
from said pit, a device for separating pins from
the ball as the pins are discharged into said
chute, whereby said pins may move through said
opening into said chamber, and means for posi-
tively ejecting any pins remaining in said chute
to said opening for delivery into sald chamber,

24, A pin setting machine for bowling alleys,
a pin receiving chamber comprising pin confin-
ing walls extending transversely across the rear
portion of said machine, spaced apart a distance
slightly greater than the maximum diameter of
& bowling pin, one of sald walls being provided
with an opening, & transfer chute arranged to
feed pins through said opening into said cham-
ber, said transfer chute having associated there-
with spaced rails forming a ball return runway,
and a conveyor in said chamber for elevating
pins to & point of discharge, said conveyor being
constructed and arranged to extend transversely
of sald machine and have a portion thereof lo-
cated beneath said opening for receiving pins
falling between said rails.

25. A pin setting machine for bowling alleys,
comprising a pin recelving chamber extending
transversely across said machine at the rear
thereof having a width slightly greater than the
maximum diameter of a pin and provided with
an opening, a transfer chute arranged to feed
pins through said opening into said chamber, and
a transversely positioned conveyor located in said
chamber provided with a horizontal pin receiv-
ing portion located beneath said opening for ele-
vating said pins to a point of discharge.

26. In a pin setting machine for howling alleys,
a pin receiving chamber comprising spaced wall
members extending transversely across the rear
of said machine, and positioned apart a distance
slightly in excess of the maximum diameter of
a8 pin, one of said members having an opening
in one side, a transfer chute arranged to feed
pins through said opening into said chamber, a
conveyor provided with a plurality of flights
located in said chamber and traveling trans-
versely therein beneath said opening for elevat-
ing pins to a point of discharge, and means co-
operating with said chamber for effecting the
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separation of pins deposited therein for transfer
by said conveyor.

27. A pin setting machine for bowling alleys,
comprising & conveyor mounted at right angles
to the length of an alley, said conveyor being
provided with a generally horizontal portion ex-
tending substantially across the rear and wholly
within the transverse limits of sald machine and
an integral vertical section rising therefrom, pin
engaging inembers carried by said conveyor, and
means for preventing said members from lifting
more than a single pin.

28. A pin setting machine for bowling alleys,
comprising a conveyor mounted at right angles
to the length of an alley, and at the rear there-
of, said conveyor including a generally horizon-
tal portion extending transversely across and
wholly within the transverse limits of sald ma-
chine and a vertical pin lifting section, pin lift-
ing flights fixed to said conveyor, means for deliv-
ering a plurality of pins onto said horizontal por-
tion of said conveyor, and means for preventing
more than a single pin from being elevated by
each flight.

29. A pin setting machine for bowling alleys,
comprising a conveyor mounted at right angles
to the length of an alley and at the rear thereof,
said conveyor including a generally horizontal
portion upon which one or more pins are de-
posited, and a vertical pin lifting section, pin lift-
ing elements mounted on said conveyor at regular
intervals, means for preventing said elements
from raising more than one pin at a time, said
means including an elongated plate paralleling
the vertical section of said conveyor and located
a distance therefrom slightly greater than the
maximum diameter of a bowling pin, said plate
being provided adjacent its lower end with a pin
rejecting portion flaring downwardly and away
from said conveyor.

30. In a pin setting machine for bowling alleys,
the combination with a pin receiving chamber,
of a conveyor located in said chamber and pro-
vided with a generally horizontal transverse por-
tion extending at right angles to the longitudinal
axis of said alley within the lateral limits of said
chamber, said conveyor being provided with a
curved portion becoming vertical at the point of
discharge of said conveyor, means for depositing
a plurality of pins in a heap on said conveyor, a
plurality of pin engaging members mounted on
said conveyor, said conveyor being so constructed
and arranged that overlying pins of the heap are
tumbled back by gravity into the chamber while
underlying pins are elevated by said members.

31. A pin setting machine for bowling alleys,
comprising & pin receiving chamber extending at
right angles across the end of an alley, said cham-
ber including a pair of walls spaced apart a dis-
tance slightly greater than the greatest diameter
of a pin, a pin elevating conveyor mechanism
mounted in and extending transversely across
said chamber, means for projecting a plurality of
pins upon said conveyor, and means for mounting
said conveyor so that individual pins will be sepa-
rated from a mass and advanced by said conveyor
to a point of discharge.

32. In a pin setting machine for bowling alleys,
the combination with an alley, a pit adjacent said
alley, and a bumper located at the rear of said
pit, of a pin receiving chamber positioned behind
sald bumper, said chamber comprising spaced
walls extending transversely across said machine,
and spaced apart a distance slightly in excess of
the maximum diameter of a bowling pin, one of
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sald walls having an opening in one wall thereof,
a pin transfer chute positioned above and rear-
wardly of said bumper and having one part there-
of connecting with said opening and so arranged
that some of the pins fed into the chute may fall
by gravity into said chamber, means for elevating
fallen pins and a ball from said pit for discharge
of said pins to said chute and chamber, a return
ball runway for separating pins from the ball,
positively actuated means located In said chute
for propelling pins tending to lodge therein to a
point where they fall by gravity through shid
opening into sald chamber, and means for elevat-
ing said pins in said chamber to a storage maga-
zine. )

33. A pin setting machine for a bowling alley
having a bumper, comprising a pin receiving
chamber for pins located back of sald bumper
and at right angles to and extending substan-
tially across the end of an alley, said chamber
being formed of walls spaced, substantially ver-
tical and positioned apart a distance slightly
greater than the maximum diameter of a bowling
pin having an opening through one of said walls
through which pins are projected into said cham-
ber, a pin receiving chute positioned above said
chamber and having a part thereof in communi-
cation with said opening, means for feeding pins
over and downwardly back of sald bumper into
sald chute whereby some of said pins fall by
gravity into said chamber, means operative in
sald chute for positively propelling pins which
have not fallen through said opening from said
chute to a point where they drop into sald cham-
ber, a conveyor positioned in said chamber upon
‘which sald pins drop in a heap, said conveyor
being provided with a plurality of flights and
generally horizontal, curved and vertical traveling
portions, and so constructed and arranged for
coaction with sald spaced walls that pins will be
biased by gravity downwardly into the chamber
until each flight has positioned thereon only a
single pin arranged with its longitudinal axis
extending substantially upright in the direction
of travel of the conveyor.

34. A pin setting machine for bowling alleys,
comprising a pin receiving chamber for pins
located at right angles to and extending substan-
tially across the end of an alley, sald chamber
having an opening through which pins are pro-
Jjected into sald chamber, a pin receiving chute
positioned above said chamber and having a part
thereof in communication with said opening,
means for feeding pins to said chute whereby
some of sald pins fall by gravity into said cham-
ber, means operative in said chute for positively
propelling pins which have not fallen through
sald opening fo a point where they drop into said
chamber, a conveyor positioned in said chamber
upon which said pins drop as a mass, saild con-
veyor being provided with a plurality of flights
traveling along generally horizontal, curved and
vertical portions, said conveyor belng so con-
structed and arranged that pins are biased by
eravity downwardly into the chamber until each
flight has positioned thereon only a single pin
arranged with its longitudinal axis extending
substantially upright in the direction of travel of
the conveyor, and means for maintaining each
pin In a substantially vertical position during its
upward movement to a point of discharge.

35. In a pin elevating mechanism for an suto-
matic bowling alley pin setter, a pin storage
magazine, conveying mechanism for elevating
pins from a recelving point to said magazine, in-
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cluding a pair of spaced worms, means for ro-
tating said worms in a single direction, means
for feeding pins fo said worms for translation
therealong in upright position, a pin setter, a
pin transfer for removing a plurality of pins
from said magazine, said transfer including a
plurality of positively actuated pin gripping and
holding units, and poslitively actuated mechanism
for moving said transfer and substantially simul-
taneously displacing sald units on said transfer
to deliver pins from sald magazine to said setter.

36. In g pin setting machine for bowling alleys,
comprising a pin receiving chamber extending at
right angles across the end of an alley, said cham-
ber including a pair of walls spaced apart a dis-
tance slightly greater than a maximum diam-
eter of a pin, a pin storage device, mechanism
for transferring pins from sald chamber to sald
device, said device comprising a pair of elon-
gated spaced threaded members, means for ro-
tating sald members In opposite directions to
translate pins therealong in substantially up-
right position, and a conveyor located at sub-
stantially right angles with respect to said mem-
bers for lifting pins substantially vertically po-
sitioned on sald conveyor one by one from sald
chamber to said storage.

37. In a pin setting machine for bowling al-
leys, the combination with a transfer device, of
a pin storage for supplying substantially verti-
cally arranged pins to said device, means for de-
livering pins to said storage, a pin receiving
chamber, means for depositing ping in said
chamber, and pin transporting mechanism for
moving pins from said chamber to said pin de-
livering means, comprising a pair of transverse
spaced elongated pin forwarding members con-
structed and operative to position said pins in
sald substantially vertical arrangement, means
for directing pins orito said members, means co-
operating with sald members for raising pins
delivered thereto by said members to said de-
livering means, sald pin directing means includ-
ing a conveyor positioned above said members,
and a chute for feeding pins onto sald conveyor
for delivery onto said members.

38. In a pin setting machine for bowling al-
leys, the combination with a transfer device, of
a storage mechanizsm, means for feeding pins to
sald storage mechanism, a pin receiving chamber
extending transversely across sald machine,
means for depositing pins in said chamber, con-
veyor mechanism for feeding pins from said
chamber to said storage mechanism, said con-
veyor mechanism including a pair of spaced,
elongated, rotating, threaded members, means
for directing pins to sald threaded members,
means cooperating with sald members for lifting
individual pins to sald storage, means for ober-
ating sald transfer device to move a predeter-
mined number of pins from sald storage, and
means set into operation during the movement
of sald pins from sald storage for instituting the
operation of sald conveyor mechanism and said
storage feed mechanism. )

39. In a bowling pin setting machine, the com-
bination with & storage magazine, and means for
removing a predetermined number of pins from
said magazine for transfer to a pin setter, of a
bowling alley, a pit located adjacent one end of
said alley, a pin receiving chamber located at the
rear of said pit, a pit elevator movable to and
from sald pit for transferring balls and pins
from said pit to sald chamber, a conveyor located
in sald chamber and extending transversely
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therein within the lateral limlits of sald conveyor
for elevating pins from said chamber to sald
storage, said conveyor including spaced, rotating,
elongated pin feeding members supporting sald
pins in upright position therebetween, a vertical
conveyor having a series of pin engaging flights
cooperating therewith, and means set into oper-
ation by the arrival of a ball on said pit elevator
whenever a predetermined number of pins Is
present in said magazine for setting Into oper-
ation said pit elevator and said conveyor.

40. In & pin setting machine for bowling al-
leys, the combination with a bowling alley, and a
pit adjacent an end of said alley, of a pit elevator
vertically movable in said pit, a pin receiving
chamber located at the rear of said pit, a trans-
fer chute located above and arranged to deposit
pins into said chamber, means for discharging
pins from said elevator into said chute, a pin
storage mechanism, a conveyor in said chamber
for reising pins to said mechanism, ‘means for
transferring a plurality of pins from said storage
to a pin setter, and means set into operation by
the arrival of a ball on said elevator whenever a
predetermined number of pins is present, in sald
mechanism for raising said elevator and for op-
erating said conveyor to feed pins to said storage
mechanism, and an auxillary conveyor located
in said chute for inducting said pins into said
chamber. >

41. In a bowling pin setting machine for a
bowling alley, the combination with a storage

magazine for holding the number of pins re--

quired for playing, of a rigid frame, g plurality
of spaced carriages movably mounted on said
frame, pin grippers carried by each of said car-
riages, and means for lowering and raising said
frame and said carriages to cause said grippers
to procure pins from said magazine, and posi-
tively actuated means for imparting differential
movement to said carriages to deliver pins Ifrom
said magazine into predetermined pin playing
formation for delivery to the alley.

42, In a howling pin setting machine, the com-
bination with a bowling alley, a pit, and a bumper
located at the rear of said pit, of means for rais-
ing said fallen pins and balls from said pit and
discharging said pins and balls rearwardly over
said bumper, means for separating a ball from
said pins during said discharge from said last-
named means and re-transporting said pins,
said last-named means including a storage mag-
azine, and mechanism for forwarding said pins
to said storage magazine, a pin transfer for
transferring the number of pins required for
playing from said storage magazine to a pin set-
ter, and means set into operation by the move-
ment of said pins from said magazine for ener-
gizing said pin mechanism for feeding additional
pins to said magazine.

43. In a bowling pin setter for a bowling alley,
the combination with a pin transfer, of means
for receiving a plurality of pins, an elevator in
said means for raising said pins, a pin storage
magazine, conveying devices positioned to trans-
fer pins from said elevating conveyor, a storage
magazine, adapted to receive said pins, counting
mechanism for limiting the number of pins in-
troduced in said magazine, means for interrupt-
ing the feed of pins to said magazine when a
predetermined number has been positioned there-
in, a transfer device for gripping and moving the
number of pins required for playing from said
magazine and delivering them from the magazine
into predetermined formation over the alley,
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means set into operation by the movement of
pins from sald magazine {n sald transfer for re-
filiing sald magazine, and means operated by the
arrival of a ball In said pit whenever a prede-
termined number of pins is located in sald maga-
zine for effecting the dellvery of a ball and pins
from said pit.

44, In a pin setter for bowling alleys, the com-
bination with a magazine for holding the num-
ber of pins required for playing and a plurality
of pin setter elements, of & frame mounted above
sald magazine, a plurality of relatively movable
pin holding devices mounted upon sald frame,
mechanism for lowering and raising said frame
to cause said devices to engage and remove pins
from said magazine, positively actuated mecha-
nism for moving said devices to deliver pins held
thereby from a position adjacent said magazine
to a point above said pin setters, and means for
lowering said frame to locate sald pins held by
sald devices in sald elements.

45. In a pin setter for bowling alleys, the com-
bination with a magazine for holding the num-
ber of pins required for playing and & plurality
of pin setter elements, of a frame mounted above
said magazine, a plurality of relatively movable
pin holding devices mounted upon sald frame,
mechanism for lowering and raising said frame
to engage and lift pins from said magazine, means
for translating sald pins from said storage mag-
azine to a point above said pin setter elements,
means for lowering said frame to locate said pins
in said elements, and means for preventing oper-
ation of said frame until a predetermined num-
ber of pins is positioned in said magazine.

46. In a pin setter for bowling alleys, the combi-
nation with a pin magazine, of a pin transfer
device for transferring a plurality of pins from
sald magazine to said setter, sald device including
& frame, a plurality-of differentially movable in-
dividual pin carriers mounted on said frame,
means for lowering and raising said frame to
remove pins from said magazine, and positively
actuated mechanism for moving said carriers
from a pin receiving position adjacent said mag-
azine for transferring said pins to a point of de-
livery adjacent said setter.

47. In a pin setter for bowling alleys, the com-
bination with a magazine for holding pins, sald
magazine being arranged to store at least the
number of pins required for playing, of pin trans-
fer mechanism positioned above saild storage, said
mechanism comprising & frame, a plurality of pin
gripping elements carried by said frame, rails
mounted on said frame supporting sald elements
for movement from a pin receiving position ad-
jacent sald magazine to a pin delivery station,
means for lowering said frame to position said
elements for gripping said pins in said magazine,
means for raising and moving said frame to re-
move said pins from said magazine, and posi-
tively actuated means for imparting differential
movements to said elements to cause the same
to deliver pins to said station in predetermined
formation over the alley.

48. In a pin setter for bowling alleys, the com-
bination with a magazine for holding bowling
pins, means for transporting a plurality of pins
from said magazine to said setter, said means
comprising a frame, rails of varying lengths
forming part of said frame, one end of all of
said rails lying in substantially the same vertical
plane and with the other end of sald rails having
a generally convergent relationship, a plurality
of pin gripper carriages movably mounted on said
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rails, and means for driving said carriages with
differential movements to translate pins from
said magazine to sald setter.

49, In a pin setter for bowling alleys, the com-
bination with a magazine for holding bowling
pins, of means for transporting a plurality of
pins from said magazine to sald pin setter, sald
means comprising a frame, ralls of varying
lengths attached to said frame, adjustably mount-
ed brackets supported on said rails, sprockets car-
ried by sald brackets, a plurality of drive shafis
carried by said frame, sprockets mounted on each
of sald shafts, chains trained over said sprockets,
& plurality of pin grippers, carriages movable
on several of said ralls mounting said grippers,
and driving means for imparting differential
movement to each of said carriages to translate
pins held by said grippers through different dis-
tances for deposition in said pin setter.

50. In a bowling pin setter for use in & bowl-
ing alley, the combination with a storage mag-
azine for bowling pins, and a pin setter located
above sald alley, of mechanism for removing the
number of pins required for playing from said
magazine for transfer to sald setter, said mech-
anism including a frame, a plurality of pin hold-
ing members mounted upon said frame, a sup-
porting device for said frame, means for moving
sald device to raise and lower said frame to cause
sald members to grip sald pins in said magazine
and raise said frame to remove said ping held
by sald members therefrom, and means for trans-
lating said grippers in a substantially horizontal
plane to position the pins held therein over said
setter, and means for again lowering sald frame
to locate said pins for deposit in sald setter.

51. In a pin setter for bowling alleys, the com-
bination with a magazine for holding a plurality
of pins, of a frame, a plurality of pin grippers
carried by ssid frame, means mounting said grip-
pers for differential translatory movements in said
frame, means for lowering said frame with a
parallel motion to grip said pins, means for rais-
ing said frame with & like motion, means for
translating said gripping means, and means for
lowering said frame to position pins in a pin
‘setter.

52. In a pin setter for bowling alleys, the com-
bination with a magazine for holding the number
of pins required for playing, of a plurality of
relatively movable pin holding devices, mecha-
nism for imparting differential translatory move-
ment to sald devices to cause them to deliver
pins held thereby from the magazine simulta-
neously into predetermined relative playing for-
mation over the alley bed, means for replenish-
ing the supply of pins taken from said magazine,
and means set intoc operation by the movement
of pins during their transfer for differential
movement from said magazine for instituting the
operation of said replenishing means,

53. In a bowling pin setting machine, the com-
bination with g pin storage magazine adapted to
hold a plurality of pins positioned vertically there-
in, of & conveyor for feeding pins to said maga-
zine, means projecting into the path of move-
ment of said pins closely adjacent said maga-
zine for counting the pins entering the magazine,
and mechanism controlled by said means for stop-
ping the movement of said conveyor.

54. Pin transfer mechanism for bowling pin
setting machines comprising a plurality of bowl-
ing pin supporting carriages individually and dif-
ferentially movable to substantially triangular pin
playing position, spaced grippers mounted on said
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carriages and constructed and arranged to en-
gage curvéd portions of said pins while said pins
are held in said grippers, and means associated
with each of said carriages for positioning bowling
pins in said grippers.

55. In a bowling pin transfer mechanism for
moving a plurality of pins simultaneously from
ons point to another, the combination with a
frame, and a plurality of spaced rails mounted
on sald frame, of a carriage slidably positioned
on each of said rails, means for moving said car-
riage along sald rails, and spaced pin gripping
members carried by each of sald carriages, said
means for moving said carriages being provided
with mechanism for positioning said carriages
and pins held therein in substantially trlangular
pin playing formation relative to said frame.

56. In a bowling pin transfer mechanism for
moving a plurality of pins simultaneously from
one-point {0 another, the combination with a
frame, and a plurality of spaced rails mounted
on said frame, of a carriage slidably positioned
on each of said rails, means for positively moving
sald carriages along said rails to dispose the same
in substantially triangular playing position,
spaced pin gripping members carried by each of
sald carriages, means for moving said frame to
locate said members in pin receiving position, and
pin positioning members mounted on said car-
riages and arranged to position ping in said grip-
pers. ‘

57. In a bowling pin transfer mechanism for
moving a plurality of pins simultaneously from
one point to another, the combination with a
frame, having a plurality of supports, of a car-
riage movably mounted on each of said supports,
pin gripping memberg carried by each of said car-
riages, meang for aligning said carriages at one
end of said supports with respect to a plurality of
pins arranged In side by side relation, means for
moving said frame to cause said members to grip
sald pins, and means for imparting translatory
movement to said carriages to move said pins from.
:ingle line into substantially triangular forma-

ion.

58. In a bowling alley installation, the combina-
tion with a plurality of alleys, of a plurality of
automatic pin setting machines positioned at the
rear end of said alleys, a common ball runway
extending transversely of said machines and posi-
tioned above each of sald alleys, and means for
controlling the passage of balls onto and along
said runway from one machine to and through
another.

59. In a pin setting machine for bowling alleys,
a pin storage magazine comprising spaced elon-
gated pin advancing and supporting members
consiructed and arranged to advance and as-
semble g predetermined number of bowling pins,
means mounting said members above and sub-
stantially transverse to said alley, means located
adjacent an end of said magazine proximate one
of sald members for controlling the number of
pins fed into said magazine and along said mem-
bers, and mechanism associated with said last-
named means for interrupting the operation of
sald members whenever said predetermined num-
ber of pins has been assembled on said members.

60. In a pin setting machine for bowling alleys,
the combination with an alley having a pin sup-
porting bed and a pit located adjacent an end
thereof, of a pin receiving station, mechanism for
feeding pins from said pit and assembling them
vertically at said station, individual pin holding
meang for holding individual pins for transfer
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from said station to said alley bed, and driving
means for effecting positive relative movement of
said holding means to move said pin holding
means longitudinally with respect to said alley bed
away from said station and locate said pins in
substantially triangular bplaying arrangement
above said alley bed for delivery thereto.

61. In a pin setting machine for bowling alleys,
the combination with an alley and a pit located
adjacent an end thereof, of a pin storage maga-
zine, conveying mechanism for transferring pins
from said pit to said magazine, means for operat-
ing said mechanism to feed a predetermined num-
ber of pins to said magazine, a transfer device for
removing. the number of pins required for playing
-from sald magazine, mechanism for operating said
transfer device, and means coacting with said
transfer device for preventing the feed of addi-
tional pins into sald magazine until the number
of pins required for playing has been moved clear
of said magazine by said device.

62. In a pin setting machine for bowling alleys,
the combination with an alley and & pit located
adjacent an end thereof, of a pin magazine, mech-
anism for conveying pins from said pit to said

magazine, means for interrupting the operation’

of said conveying mechanism whenever a prede-
termined number of pins has been fed into said
magazine, a pin setter, a transfer for removing
the number of pins required from said magazne
and delivering them to said setter, and means for
preventing the feed of additional pins to said mag-
azine by said mechanism until said pins have been
moved away from said magazine by said transfer,

63. In a bowling pin setting machine for a bowl-
ing alley provided with a pin supporting bed and
a pit adjacent said bed, a pin storage magazine, &
movable frame, a plurality of spaced movable pin
holders mounted on said frame, a pin setier,
means for moving said frame relative to said mag-
azine and setter for positioning pins in said hold-
ers, and positively actuated means operated sub-
stantially simultaneously with the movement of
said frame for effecting relative movement be-
tween said holders to move the same and pins
held therein to substantially pin playing position
for delivery to said setter.

64. In a bowling pin setting machine for use
with a bowling alley provided with a pin support-
ing bed and a pit adjacent said bed, a pin receiv-
ing station, conveying mechanism for transferring
pins from said pit to said station, a movable frame,
a plurality of spaced relatively movable pin hold-
ers mounted on said frame, means for positioning
said holders at said station to receive a set of pins,
means for moving said frame relative to said sta-
tion, and positively actuated means operated sub-
stantially simultaneously with the movement of
said frames for effecting positive relative move-
ment of said holders on said frame to dispose said
holders and pins positioned therein in substantial-
ly triangular position above said bed.

65. In a bowling pin setting machine for a bowl-
ing alley provided with a pin supporting bed and
a pit at the end of said bed, a main drive shaft,
a clutch for said shaft, a pin storage magazine ar-
ranged to hold & supply of pins, means made oper-
ative by the arrival of a ball in said pit for oper-
ating said clutch to drive said shaft and set said
machine in motion, a pin transfer constructed and

‘arranged to remove & set of pinsg from said mag-
azine, mechanism for conveying pins from said
pit to said storage magazine, means for operating
said conveying mechanism to feed a predeter-
mined number of pins to said magazine, means for
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incapacitating said conveying mechanism when
a predetermined number of pins has been deliv-
ered to said magazine, means for operating said
transfer when 8 new set of pins is required on said
alley bed to remove sald pins from said magazine,
means for rehabilitating sald conveying mecha-
nism after said pins have been removed from said
magazine by sald transfer to deliver additional
pins to said magazine, and means for maintain-
ing said conveying mechanism in operation and
preventing said transfer from removing pins from
said magazine until said predetermined number
of pins is present in said magazine.

86, In a bowling pin setting machine for a bowl-
ing alley having a pin supporting bed and a pit
adjacent an end of said bed, & drive shaft, an elec-
tric circuit, a pin storage supporting an aligned
substantially horizontal row of upright pins, a pit
elevator for removing fallen pins lying in said pit,
s pin transfer having individual pin holding de-
vices for holding and for removing a set of upright
pins and conveylng said upright pins from said
storage over said bed for delivery thereto, a con-
veying mechanism coacting with said elevator for
delivering pins removed from said pit by said ele-
vator to said storage, and timed interconnected
and cooperating devices controlling the operation
of sald machine, comprising an electric control in
sald circuit located in said pit actuated by the ar-
rival of a ball therein to cause said shaft to drive
said machine, an electric control in said circuit
actuated in response to the need for a néw set of
pins on said bed for operating said transfer to re-
move a set of pins from said storage, and electric
control means in said circuit associated with said
storage operative in response to the removal of a
set of pins from storage for causing said convey-
ing mechanism to deliver additional pins to said
storage.

67. Tn a bowling pin setting machine for a bowl-
ing alley having a pin supporting bed and a pit ad-
jacent an end of said bed, a drive shaft, an electric
circuit, a pin storage, & pit elevator for removing
fallen pins lying in said pit, a pin transfer for re-
moving a set of pins from sald storage for delivery
to said bed, a conveying mechanism coacting with
said elevator for delivering pins removed from said
pit by said elevator to said storage, and timed in-
terconnected and cooperating devices controlling
the operation of said machine comprising an elec-
tric control in said circuit located in said pit actu-
ated by the arrival of a ball therein to cause said
shaft to drive said machine, an electric control in
said circuit actuated in response to the need for
a new set of pins on said bed for operating said
transfer to remove a set of pins from said storage,
electric control means in said circuit operative in
response to the removal of a set of pins from stor-
age for causing said conveying mechanism to de-
liver additional pins to said storage, and other
means in said circuit for preventing operation of
said transfer and continuing the operation of said
conveying mechanism until a predetermined num-
ber of pins has been fed to said storage.

68. In a bowling pin setting machine for a howl-
ing alley having a pit at one end thereof, & bump-
er at the rear of the pit, and a pin receiving and
distributing chamber at the rear of sald bumper,
means operative after the throwing of each ball
for conveying all fallen pins from said pit to said
chamber, a pin distributing conveyor located in
said chamber, a pin delivery station, a pin trans-
fer for moving & set of pins from said station for
transfer to said alley, and means operative in re-
sponse to the movement of & set of pins from said
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station for operating said distributing conveyor
to deliver pins from said chamber to sald station.

69. In a bowling pin setting machine for a bowl-
ing alley provided with a pin supporting bed, a pit
and a bumper at the rear of said pit, & pin receiv-
ing and distributing chamber located back of said
bumper, & pin receiving and distributing conveyor
located in sald chamber, means operative after a
ball has been thrown for conveying all fallen pins
into said chamber, a pin storage magazine, a pin
transfer for moving a set of pins from said maga-
zine for delivery to said alley bed, means opera-
tive upon the arrival of a ball for setting said ma-
chine in operation, means for controlling the op-
eration of sald transfer to prevent movement of
less than & full set of pins from said magazine
when pins are needed on said alley, and means for
operating sald pin gistributing conveyor to feed
a predetermined number of pins to said magazine
only after a full set of pins has been removed
therefrom.

70. In a bowling pin transfer mechanism, means
for arranging a set of pins in side by side posi-
tion, devices for holding each of sald pins, and
driving mechanism for imparting positive and dif-
ferential movement to said devices to move said
devices with pins held therein from said position
to substantially triangular formation.

71, In & bowling pin transfer mechanism for
use in & machine for setting pins on a bowling al-
ley having & pit at one end thereof, m:ans for
arranging a set of pins in side by side position
above said pit, devices for holding each of said
pins, and positively actuated driving mechanism
for imparting positive movement to said devices to
move sald devices with pins held therein longitud-
inally of said alley from said position to substan-
tially triangular formation above said alley.

72. A bowling alley operating mechanism, com-
prising a pin conveyor, a pin-aligning member,
means for receiving pins from said aligning mem-

20

25

30

2,388,707

ber, & pin holist including & pin-gripping device
operative to convey pins from said receiving means
to a position above the bowling alley, and means
for stopping said pin conveyor when a predeter-
mined number of ping are In sald receiving means.

73. In a bowling pin setting machine for a howl-
ing alley provided with a pin supporting bed and
a pit adjacent sald bed, a pin receiving station, a
movable frame mounted above said bed, a plural-
ity of spaced movable pin holders mounted on said
frame, & pin setter, means for moving said frame
longitudinsally of said machine relative to said sta-
tion angd setter for positioning pins in said hold-
ers, and positively driven means operative sub-
stantially simultaneously with the movement of
said frame for effecting relative positive move-
ment between sald holders t0 move the same and
pins held therein into substantially pin playing
arrangement above sald bed for delivery to sald
setter.

74. A bowling alley operating mechanism com-
prising a pin conveyor, a pin aligning member,
means for recelving pins from sald member, a pin
hoist including a pin gripping device operative to
convey pins from said recelving means to & posi-
tion above the bowling alley, and pin actuated
control mechanism for stopping said pin conveyor
when a predetermined number of pins are in said
receiving means.

75. A bowling alley operating mechanism, com-
prising a pin conveyor, a pin aligning member
constructed and arranged to position pins sub-
stantially vertically, means for receiving said sub-
stantially vertically positioned pins from said
aligning member, a pin hoist including pin grip-
ping devices operative to convey pins from said
receiving means to a position above said alley, and
means for stopping sald conveyor when a prede-
termined number of vertically positioned pins are
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station for operating said distributing conveyor
to deliver pins from said chamber to sald station.

69. In a bowling pin setting machine for a bowl-
ing alley provided with a pin supporting bed, a pit
and a bumper at the rear of said pit, & pin receiv-
ing and distributing chamber located back of said
bumper, & pin receiving and distributing conveyor
located in sald chamber, means operative after a
ball has been thrown for conveying all fallen pins
into said chamber, a pin storage magazine, a pin
transfer for moving a set of pins from said maga-
zine for delivery to said alley bed, means opera-
tive upon the arrival of a ball for setting said ma-
chine in operation, means for controlling the op-
eration of sald transfer to prevent movement of
less than & full set of pins from said magazine
when pins are needed on said alley, and means for
operating sald pin gistributing conveyor to feed
a predetermined number of pins to said magazine
only after a full set of pins has been removed
therefrom.

70. In a bowling pin transfer mechanism, means
for arranging a set of pins in side by side posi-
tion, devices for holding each of sald pins, and
driving mechanism for imparting positive and dif-
ferential movement to said devices to move said
devices with pins held therein from said position
to substantially triangular formation.

71, In & bowling pin transfer mechanism for
use in & machine for setting pins on a bowling al-
ley having & pit at one end thereof, m:ans for
arranging a set of pins in side by side position
above said pit, devices for holding each of said
pins, and positively actuated driving mechanism
for imparting positive movement to said devices to
move sald devices with pins held therein longitud-
inally of said alley from said position to substan-
tially triangular formation above said alley.

72. A bowling alley operating mechanism, com-
prising a pin conveyor, a pin-aligning member,
means for receiving pins from said aligning mem-
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ber, & pin holist including & pin-gripping device
operative to convey pins from said receiving means
to a position above the bowling alley, and means
for stopping said pin conveyor when a predeter-
mined number of ping are In sald receiving means.

73. In a bowling pin setting machine for a howl-
ing alley provided with a pin supporting bed and
a pit adjacent sald bed, a pin receiving station, a
movable frame mounted above said bed, a plural-
ity of spaced movable pin holders mounted on said
frame, & pin setter, means for moving said frame
longitudinsally of said machine relative to said sta-
tion angd setter for positioning pins in said hold-
ers, and positively driven means operative sub-
stantially simultaneously with the movement of
said frame for effecting relative positive move-
ment between sald holders t0 move the same and
pins held therein into substantially pin playing
arrangement above sald bed for delivery to sald
setter.

74. A bowling alley operating mechanism com-
prising a pin conveyor, a pin aligning member,
means for recelving pins from sald member, a pin
hoist including a pin gripping device operative to
convey pins from said recelving means to & posi-
tion above the bowling alley, and pin actuated
control mechanism for stopping said pin conveyor
when a predetermined number of pins are in said
receiving means.

75. A bowling alley operating mechanism, com-
prising a pin conveyor, a pin aligning member
constructed and arranged to position pins sub-
stantially vertically, means for receiving said sub-
stantially vertically positioned pins from said
aligning member, a pin hoist including pin grip-
ping devices operative to convey pins from said
receiving means to a position above said alley, and
means for stopping sald conveyor when a prede-
termined number of vertically positioned pins are

40 in said receiving means.

RUPERT E. RUNDELL.

CERTIFICATE {F CORRECTION,

Patent No. 2,388,707.

November 13, 1945,

RUPERT E. RUNDELL.

It is hereby certified that error appears in the printed specification
of the above numbered patent requiring correction as follows: Page 11, sec-
ond column, 1line 64, claim 11, for "each" read --such--; page 12, first
column, line 71, claim 15, for "arranging" read --arrange--; page 15, sec-
ond column, line 19, claim hl;, for "setters™ read --setter elements--; page
16, flrs13 column, line 31, claim 50, hefore the word "raise" insert --to--;
page 17, first column, line 59, claim éli, for "frames" read --ffa.me-—; and
that the sald Letters Patent should be read with this correction therein
that the same may conform to the record of the case in the Patent Office.

Signed and sealed this 5th day of March, A. D. 1946.

Leslie Frazer

(Seal) First Assiastant Coomissioner of Patents.



