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UNITED STATES

o 15840%0
'PATENT OFFICE.

WALTER H. GRAY, OF DAVENPORT, IOWA.

"PIN-SETTING MECHANISM FOR BOWLING ALLEYS,

Application fled June 4, 1924. Serial No. 717,838,

My invention pertains to a - pin-setting
mechanism for bowling-alleys, and has for

its purpose to automatically placein position

7 “'the set, of pins which'is to-be used in playing
*5 the game. It is mere specially designed for
use with machines whose function/ it is to

Fig;S. 5 and 6 show one of the frame lock- °

g

tions, respectively.
-« Figs. T and 8 are
pin grappling mechanism.

- Figs. 9 and 10 are details, in section; of the . -

remove the pins from the end. of the alley, pin receiving and setting devices.

" after having been used, and elevate them to
a point for delivery to a pin-setting machine,

10 ‘such as is set forth in my former application

for Letters Patent of the United States filed
' January 24, 1924, Serial No. 688,316, It is

also designed to use the same with automatic:
ball retura mechanism, and pin sweeping de-

158 vices, such as are known in the art.-
The chief purpose of the device is to pro-
vide a pair of spaced-apart setting frames
- which will convey a set of pins to a desired
- distance from the floor of alley, and deliver
20" the same upon.their several spots, the release
of the pins from the frames; and  proper
.~ spotting thereof being accomplished by &
. .cﬁange in the Spacing of the' frames.
+ Another purpose therqof is the provision
‘of auxiliary mechanism, by means of which
- the pins which remain standing, if any, after
the first ball has been rolled, may be tem-
- ,porarily removed; while the dead wood is

2

-]

placed ontheir proper spots, ready- for the
‘next ball. " : '

- Another object thereof is the provision of

v

s positioned on the-alley, which will prevent
' their toppling over after the removal of the
frames therefrom. . - . ./ T

- ‘Another feature thereof is the provision of
"mechanical struetures, by the use of which
the various movements of the machine inay
- be controlled, and the frames lowered to a
. -greater or less distance from the floor of the
‘alley; as desired.- =~ , o L
The particular construction, arrangement,
and operation of the various parts of the
device will more fully appear in the follow-
*ing specification taken in connection with
+ the’ accompanying drawings, in which: -

s
R

r\ﬂ Fig. 2 is a horizontal section on the broken
5. line 9—2 of Fig,1. ~ .~ .~

_ Fig. 3 is a detail of a part of the driving

mechanism, in side elevation. .

being swept .from the alley, and then re-.

Fig. 1 shows the machine in side elevation:

Fig. 11 is a plan view of the plate 67, de-
tached. : .

pin spotting and steadying devices.. -

ing devices, in locking and--feleased\posi-‘

detailé, in section, of the |

, Figs. 12 and 18 are enlargéd detﬁils of the

60

-} Similar parts are indicated by correspond-

eral figures, :
" Referring first to Fig. 1, the reference

‘number 1 indicates the floor line, and 2 one -

. of the alley partitions, upon which is sup-

ported a frame-work, comprised of standards

3, 4, and 5, at the upper ends of which is a
plate 6, which in some cases might constitute

“ the ceiling of the room. - Said standards are .
united by braces 7. It will be understood -
. that the frame-work just described will be

duplicated on the rext adjacent partition,
and that the invention is installed. between
said sets of frame-work, above the end of the
alley. * Supported from the plates 6 .are
hangers 8, in which is rotatably mounted a
shaft 8%, upon which is.fixed a pair - of

- sprocket-wheels 9, over which pass sprocket- ®

.ing reference numbers throughout the sev- -

70
(.3

80

chains 10; said chains also passing over -~

sprocket-wheels 11 on a shaft 12, rotatably -
- means for steadying the pins, when they are- supported in the supports 4. The rear ends

of said chains are connected by rods 18 with

a_frame 14, provided with pin openings 15,
. (Fig.2) and the forward ends of said chains
‘have weights 16 attached thereto.

Beneath the frame 14 is supported a frame -

00

23, of similar shape and size, and provided

- with pin openings coinciding in position with
those in the frame 14. Said lower frame is

~openings in the frame 14, and provided with

. suspended-by means of rods 24, slidable in

collars 25, whichlimit the downward move- .= °

ment of the-frame 23, withrelation to the

100

frame 14, and detetmines the normal spacing

.of said frames.: =
Attached to the upper

;are ‘smaller: rods 2§f -

-through o%enin'gs in

ed on the b

cross-plates 28 support-

races 7. Therods 24 are préfer-
~‘ably three in number, one thereof being pro- .

ends of the rods 24 -
passing upwardly

106

SN

. Fig. 4 is a detail of the shift- mechanism’ vided near each' corner of -the triangular

for - operating \devices, to.start or ‘stop the
‘same, = SR sy

A

: frandes, and the rods 27 are similarly dis-

posed, one of said rods being’ in the ‘center

10
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. spacing between the frames is reduced the
. 60

-84 fixed on the

near the front of the machine, and the other
two spaced apart, and further to the rear.
Each of the rods 27 is provided at its upper
end with a button 29, which buttons come in
contact with the cross-plates 28, and arrest
the movement of the lower frame 23, within
a desired distance from the floor of the alley.

The frame 14, which is assumed to be loaded:

with pins at this time, continues to move
downwardly, reducing the space between the
two frames, and operating the mechanism by
means of which the pins are released and
placed on their proper spots. ' .
A set of the pinsisidelivered to the frame 14
when the frames are in elevated position, as
shown in Fig. 1, the delivery of the pins
being such that one each thereof is intro-
duced into one of the openings 15, with its

large end downwardly, as indicated at 30

in Fig. 9. The downward movement of the
pin is arrested, however, by means of arms
31, pivoted to the frame 14 at the sides of
opening, and provided at their lower
ends with lugs 32 ‘which are normally in en-
gagement with| Frojections_ 33 on supports

rame 23. As the frame 23
stops and>the frame 14 continues to move
downwardly, the lugs 32 slip past the pro-
jections 33, permitting the arms 31 to swing
outwardly, .and releasing the pin, which
drops downwardly  to the floor. As the
frames 14 and 28 are moved upwardly again
the upper frames precedes the lower one
until such frames regain their normal spac-
ing, the upper inclined edges of the lugs 32

causing them to move automatically inward,
returning the arms 31 to a position for in-.

terrupting the pin. While the arms 31 are

‘shown as being diametrically opposed  to

one another, they aré preferably three in
number, and spaced so as to permit of the
installation of a pair of pin grappling de-
vices hereinafter set forth. - : :

As the pins 30 drop downwardly they pass
through openings 35 in the frame 23, at the
sides of which are swingingly mounted spot-
ting devices 36, by means of arms 37, pivot-
ally attached to the lower face of the frame.
The downward movement of said arms is
limited by stops 38 fixed to the frame 23,
and permitting the spotters to swing out-
wardly so as to permit free passage of the

pin, as’ shown in Fig. 9. Fixed to each of

said spotters is a resilient plate 39, adapted

_for engagement by the lower ends of rods

40, fixed to the frame 14, and vertically mov-
able in openings in the frame 23. "As.the

rods 40 come in contact with the plates 39,
operating to swing the spotters inwardly,

" adjusting the position of the pin, if it is

65

not squarely in place on its proper spot,
until it is so positioned. As'the frames are
elevated again, the upward movement of the
frame 14, preceding that of the frame 23,

. 1,584,080 -

releases the rods 40 fi'om‘éngagement with
the é)lates 89, and the spotters swing out-
wardly away from the pin 30. co

~The spotters 36 ‘also are shown as being

diametrically opposed, but three of such
devices ‘are also made use of, preferably
stationed just below the arms 31. The inner

70

faces of said spotters are also recessed to

conform to the shape of the pin 30, as shown.

in broken lines ih Figs. 12 and -13.

- Supported in rear of the pin-setting mecha-

nism-is' a frame-work 42, from which de-
pends a hanger 43, in which is journaled

"a shaft 44, on which is fixed a. sprocket- -

wheel 45, connected by a sprocket-chain 46
with a similar wheel 47 fixed on & shaft-48.
rotatably mounted in a hanger 49. (Fig. 1.)
On the inner face of the chain 46 is. fixed

" a pin 50, slidable in a slot 51 in one-end of
.a bar 52, the other end of which is pivoted

to the inner face of one of the chains 10.

“The pin 50 ‘is held normally in the rear

end of the slot, as shown in Fig. 3, by means
of a latch 53, pivoted to the bar 52. -Each
cycle of movement of the chain 46 carries
the bar 52 rearwardly, moving the chain 10

and parts associated therewith, including the’

opposite chain 10 and chain 20, serv_in% to
lower the pin-setting frames and their load
to the desired point near the floor, and re-
turn said frames to their elevated position,
ready to be filled again. o

- It frequently occurs that only a part of
the bowling pins are upset upon the delivery
of-the first ball, but it is desired to sweep

‘the same from the alley before another shot

is fired, by mechanical or other means. I

“make it . possible to do this by -providing.
auxiliary devices, also carried by the frames .

14 and 23, and actuated thereby, which

"grapple the necks of any pin -or pins left

standing upon the alley, and raise them to
a sufficient: height to permit the alley to be

swept of the dead-wood. In this operation

it is desired that the frames stop at a greater
distance from the floor than when the pins
are being ‘set, and this is accomplished with

“the frame 23 by arresting the downward

movement of the rods 27 at a greater height
from the floor than has been hereinbefore
described therefor. The movement of the
rear pair of rods 27 is interrupted by means
of a frame 54, rockingly mounted on the

‘cross-plate. 28, and carrying catches 55,

adapted to be brought into the path of the
heads 29 on said rods, and suppoert the same.
On the forward plate 28 is rockingly mount-
ed on arm 57, carrying a catch 58 for en-
gagement with the button on the end of the
adjacent rod 27. ' Fixed to the frame-work
8 above the forward cross-plate 28 is a

to which is secured an arm 62. Connected
with said arm is an operator’s rod 59 ex-
tending lengthwise of the machine, and said

<
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‘hanger 60, in which is supported a shaft 61, -
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arm is also conne}:ted by a link 63 Wit‘hjaj rod

64 attached to the arm 57. By shifting the
rod 59 the arm 57 is rocked to bring the

catch 58 into operative position. The frame
54 is simultaneously rocked by means of a

bar 65 connecting the arm 57 with such
frame, so-as to also throw the catches 55

. into engaging position.

10

Supported on. cross-pieces on ‘the frame
23, on opposite sides of the openings 35, are -

plates 66, to which.are hinged plates 67,

_ having recesses 68 in’ their ends, and' pro-

15

vided with slots 69 in which travel pins 70,

fixed to the lower face 6f the frame 14. The
lower ends of said pins are headed, so as to
prevent the release of the pins fromr the
slots. The ends of the plates 66 are also

* recessed, so as to permit the passage of the

pins 30 downwardly therethrough. When

the frames 14 and 23 are at their normal
spacing the plates 67 are held in an inclined .
position by the pins 70, .as shown in Fig. 8,

but upon such space being reduced, as shown
in Fig. 7, the inner ends of the plates move

downwardly, as shown in said last-named

figure, and if a pin is in the opening 35 the

~ plates 67 partially encircle the same, so that

30

- 36

_upon .the frames being raised such plates-
- will engage the head of the pin, and raise:

it from the floor. To hold the frames dur-
ing this operation in the spaced position
shown in Fig. 7 catches 71 are pivoted to the
frames 14, and adapted.for engagement with
pins 72 on the frame 14, in which position

they are held by springs 73. The lower

ends of the latches 71 are provided with
arms T4, carrying roliers 75 which ¢come in

- contact with the floor when the frames are

40

" The catches 55 and 58 are then thrown out.

[
()
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lowered to a position for setting the pins,
and prevent the latches from engaging the

pins 72. .

After the frames are lowered to a distance
to permit of the plates 67 grappling the
heads of the bowling pins, and the frameés
have been elevated to their normal position
the alley beneath such pins can be swept.

of engaging position and the frames again
lowered, this time to setiing position, and
the pins replaced on the alley in their prop-
er positions. The rollers 75 come in con-
tact with the floor, releasing the latches 71,
and the frame ‘14 moves upwardly in ad-
vance of the frame 23. The frame 14 is
then supplied with g fresh set of pins, ready
for lowering to the floor. _

Tt is essential that when the movement of
the frame 23 is arrested at such a height
from the floor as will permit of the grap-
pling of the pins by the plates 67, the move-
ment of the frame 14 should be proportion-

“ately reduced, and this is accomplished by

raising the latch 53, Fig. 3, permitting the
in 50 to move the-length of the slot 51 be-
ore it begins to move the bar 52. This is

“with the latch 58 at the other.

8
r :

preferably done in connection-with shifting
*-devices hereinafter set forth. ' :

_In the pin-setting operation at the same
time as the spotter 36 close in upon the pins
30, the plates 67 are lowered until they rest

0

on the shoulders of the. ping, as shown ‘in -

Fig. 12. All tendency of the pin to wobble

in its position and ‘topple over when the

frames ave raised, is thereby prevented.
Beneath the shaft 44 .is journaled a shait

76; on which is fixed a sprocket-wheel 77,

connectéd by a chain 77 with a sprocket.
pinion-78 on a shaft 79, rotatably mounted
on the support 5. Power is applied io said
shaft.in any desired manner, and it may be
used to operate several of the machines in
close proximity. . R

In Fig. 4 is shown a gearing by which the

“movement of the shaft 76 may be applied
to' the shaft 44 in an intermitten manner. .

Fixed on the shaft 44 is a gear-wheel 81,
having a blank space 82, which is normally
in position at the lower side of ‘the wheel.
so as to permit the free rotation therein of a
gear-pinion 83. Pivoted tothe face of the
wheel 81 -is a .trip-arm 84, supported in a

(L

80

85

90

normally elevated postion by a lug 85 on a- N

lever -86, fulecrumed to the frame-as at c.

By movement of said lever -outwardly the -

arm 84 is released, permitting it to drop

05

downwardly into the path of a dog 87, fixed - -

to the pinion 83. The'mevement of the arn

84'is limited by a pin 88, fixed in the wheel -

81, and the engagement of the dog with said
arm gives an initial movement to the wheel
81, causing some of the teeth thereon to en-
gage with the teeth of the pinion 83, caus-
ing a rotation of the shaft 44 and wheel 45
thereon. This causes the movement of the
chain 46 hereinbefore referred to for lower-
ing the pin-setting frames and raising them
again, the lever 86 being retuined to its po-
sition to interrupt the movement of the
wheel 81 when the chain has completed its

‘eycle.. The proportionate circumference of

the wheel and length of the chain-is sucl
that when the pin 50 is returned to a loci-
ing position with the latch 53 the blank 82
will be at the point to- cause a disengage-
ment of such wheel with the pinion 83. °
The shift-bar 59 is also connected with the

[ad

60

106

P

lever 86, so that upon said bar being oper- -
ated to rock the arms 54 and 57 the same -
movement will release the trip-arm 84 and

et the mechanism ‘in operation. The con-
nection of said bar and Jever is by means of
a slot 90 in the bar 59 and pin 91 in the
lever 86, so ‘that the lever can be actuated

206 -

independently of said arm. The movement

of the bar 59 can also be imparted to the '

latch 53 to raise the same, by means of a
bell-crank-lever 92, fulerumed on the frame,
connected with the bar 59 at. one end and

ig a loose connection, so that the latch is free

—
]
&t

This latter -
‘130
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to travel with the bar 52 to which it is at-
tached. . Upon, being released the pin 50
travels rearwardly with the c¢hain 46, and
upon its return to its former position is
automatically engaged with the latch once
more. - :
It will be understood that in the operation

~of the machine for purely pin-setting pur-

poses after the pins are delivered.to the
frame 14, the frames are lowered to a point

~near the alley, the pins released, and the

15

20.

frames. returned to their former positions.

- In.this operation all that is necessary is t6

operate the lever 86. When it is desired to
sweep the alley, however, and there are pins
standing thereon, the shift-car 59 is actuated,
rocking the catches 55 and 58 into engaging
positions with the rods 27, and raising the
latch 53.

which is in continuous operation,.is imparted

to the shaft 44, upon which the movement of*

the chain 46 causes a lowering of the frames
14 and 23 to a point where the standing pins
are grappled-and raised from the floor. This

is accomplished when the chain 46 has com--
“pleted its cycle and the pin 50 .is again en-

gaged by the latch 53.. The alley is then
swept, and the lever 86 alone operated, which
results in the frames being again lowered,

' this time to the floor, re-setting the pins.
" .which ‘were temporarily - elevated. - The

35

40

45

frames are then

returned to their filling po-
sition again. :

The shift-bars 59 and 89 may be extended.

to the forward end of the alley, so that the
player can operate the various mechanisms,
without being dependent upon assistants.
In. this arrangement the pin-sweeping and
pin. elevating devices would also -have to
be under his control. : . .

What I claim as my invention, and desire
to secure by Letters Patent, is:

'1. A pin setting device, comprising a pair
of spaced frames; pin arresting mechanism

“carried by said frames; pin-spotting devices,-

- carried on the-lower face of the lower of said

50
55

" 80

frames; and means for lowering said frames

to within a predetermined distance from the .

floor of a bowling alley; the spacing of said

- frames being "automatically reduced at the

end of the downward movement causing the
release of . said pin-arresting - mechanism,
and subsequent operation of the pin-spotting
(devices. o - '
" 2. A pin setting
of spaced frames, pin-arresting mechanism

carried by said frames; pin-spotting. devices

carried by .the lower frame; operating
mechanism for carrying said frames -down-

~ wardly to a point near the floor of a bowl-

The same movement shifts ‘the.
lever-86, and the movement of the shaft 76,

device, comprising a pair

1,584,030

ing alley and back to their original position,

the ‘approach of said frames to thé floor op-

erating to compress the same, so as to release
said pin-arresting mechanism, and set said
-pin-spotting devices; and means for inter-

mechanism at the end of the
ment of said frames. : _

3. A pin setting device, comprising a pair
of spaced frames, and provided with coun-

cycle of move-

_terbalancing means; pin-arresting mecha-

nism carried by said frames; pin spotting
devices carried by the lower of said frames;
‘pin - grappling devices carried’ by said
frames; .means for selective movement of
said frames to either a.pin setting position
or a pin grappling position, said pin-arrest-

65

. rupting: the movement of said operating -

70

75

ing mechanism, pin spotting ‘devices, and -

pin grappling devices. all being automatical-
ly operated by the reduced spacing. of said

- 80

frames; and means for locking said” frames -

together in their reduced spacing, said lock-
ing means being automatically releasable up-
on the approach of said frames to a pin-
setting position.

‘4. In a pin-setting dévice, a pair of frames

having suitable pin openings, and in spaced
relation with each other; pin grappling de-
vices carried by said frames, normally out of-
engaging positions,. and- adapted: to be
brought into operative positions by 'a re-
duction in the spacing of said frames; and

pin -spotting devices carried by the lower

frame, said grappling devices assisting in
steadying the pins that are being positioned
by said spotting devices. . e

5. In a pin_setting device, formed of a
pair of spaced frames having suitable .pin
openings, pin-spotting devices hinged ‘to the
lower face of the lower frame at the sides

- of sald openings, and operating members,

carried by the upper frame, passing throu%h
‘the lower frame into engagement with the
pin-setting devices, so as to cause'a. pin-
engaging movement of ‘said devices upon
the spacing of said frames being reduced,
and releasing the same upon -said .frames
‘being again separated. :

6. In a pin-setting device; formed of ‘a
‘pair of spaced frames, having suitable pin
openings, pin spotting devices hinged to the
lower face of the lower frame, and provided
with resilient” setting arms; -and pins car-’
ried by said upper. frame for engagement

with said setting arms, upon the spacing.

between said frames being rediced, to move

pin being positioned-th\ereb%. o
* In testimony whereof I affix my signature:

WALTER H. GRAY.
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said spotting devices in,the direction.of the -



