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UNITED STATES PATENT OFFICE

iricy

o' 1,320,370.

T all whom it may concern: §

a Be it known that I, WiLsesr F. Barrert,

a citizen of the United States, residing at

Bradford, in the county of Essex and State

5 of Massachusetts, have invented a new and

useful Pin-Setting Mechanism, of which the

os following is a’specification. . o

_.This invention relates to apparatus for

uge, 1n setti ins such as used on bowling

10 alleys and whi i:;ﬂis especially adapted for
uge in setting candle pins it can, with sox

#» madifications iﬁesigxi, be also nsed%n sz%:

tin_g grdipary duck pins and ten pins.

.One of the objects of the invention is to

15 provide means whereby the pins are directed

automatically to a setting box after which

¢ they are arranged mechanically so that, apon

the.o ion of certain parts of the-appara-

tus, the pins will be elevated to position at
20 the respective “spots” on the.alley. =~ .

1Ano object is to provide megns for

o saparating the balls from the pins and ele-
vating the balls to'the return which can be
ofi. the usual construction.. S
25 ..-Another object is.to provide means where-
’ byathe setting of the pins can be controlled
anfl.any sele
its ‘spot” on “spots” when desired. * -
t?A still furthier object is to provide simple
and efficient means for collecting the pins or
“Jdead. wood” and the balls from the alley
and;gutters and directing them into the sep-

aratl ' .of the apparatus. .
D e o P athir ‘objocts in

AGE

-80

aar

35 view: which .will- appear. as the description-
Pr ‘the invention consists of certain :

¢17 novel details of construction and combina- -
tions of parts which will be hereinafter more
fully: described, and_pointed . out- in the

40 blaims, it being understood ‘that’ various’
changes may be made in. the'céonstruction

#fI and arrangement of the parts without de-
_ pérting from the spirit or sacrificing any of
_ the advantages of the invention as set forth

45 in'the appended claims.

;u:In the accompanying drawings the pre-
2¢i ferred form . of. the Invention has Eeen
shown.
+In said drawings 4
: Figure 1 is a plan view of the reéar portion
~ of en‘alley having the present improvements
3 'u’pglied ereto.

1t Fig. 2 is a section on line 2—2, Fig. 1.

*+'Fig. 3 is a section on line 3—3, Fig. 2.

55 - Fig. 4 is a section on line 4—4, Fig. 2.
* Fig. 5 is a section on line 5—, Fig. 4

50
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the pin guidin,
‘therein E:Jng

selected pin or pins can be placed og
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Fig. 6 is a vertical section through one of
tubes, two positions of a pin
el own by full and dotted lines,

ely. :

reslgpctlv :

Fig. 7 is a section on line 7—7, Fig. 6.
Fl% 8 is a section on.line 88, Fig. 2.
Referring to the figures b{v characters of

reference, 1 designates the alley, which can

be of the usual construction and provided at

-the sides with gutters 2, at the rear end with

a pa,ddgi;]fit 3 and also provided with an in-
clined return 4 extending along the side
and back end of the alley. ted at the

‘sides of the alley close to the pit 38 are
gheaves 5 and additional sheaves are located -

at the sides of the alley at points removatl

from the .pit. Extending under these-

sheaves are endless belts 6 which also pass
over r guide sheaves 7 suitably sup-
ported. The belts are connected by a cross
strip 8 and the parts are so arranged and

progortionéd that, when the belts are actu--
ate

in .one direction, the strip 8 will be
moved downwardly toward and thence along

‘the alley until it -comes close .to the pit. 8.

This will cause any pins or balls on the alley
to be swept back into the pit. . The belts-can
be operated by any desired mechanism. For
example two'of the sheaves 5, one at edch
side of the alley, can be provided with addi-

‘tional sheaves 9 revoluble therewith and

driven by belts 10.- These belts are driven

by pulleys 11 on a transversé shaft 12 adp,E{g-
ble

ed to be driven by a motor 18. _Any suita
clutch mechanism can-be provided for cou-

60
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Pl,.]:(f the pulleys 11 to.the shaft when de-
Ered

“Clutches have been shown generally
at 14 and the operating mechanism thetrefor

.can be of any comstruction desired. It'has
to show or de- °

not-'been deemed necessary
scribe it in detail.

-The bottom of the pit 8 consists of a hop-
per 15 having an outlet at one side as shown
at 16 and vqﬁich outlet is in the form of a
slot extending from front .to rear and-just
large ‘e‘noui

therethrough. The bottom and walls are

inclined so that when pins are directed into
" the hopper they will gravitate toward the

outlet slot and drop therethrough one at a

85

100

to allow a single pin to fall' .

106

time, and while lying in substantially hori- -

gontal positions. “The rear wall of the hop-
per is inclined downwardly and forwardly
and is provided, at the rear end of the slot
16, with & round ball outlet 17 opening into
the upper snd of an inclined trough 18,
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This trough extends rearwardly and is cut
away at the lower or rear end of the bottom
thereof to permit the upward movement of
a series of buckets 19 extending from an end-
less elevator 20. Said elevator is mounted
on upper and lower sprockets 21 and 22 and
works within a slot 23 formed in the rear
portion of the ball return, as shown in Fig.
1. The upper sprocket 22 is mounted on a
shaft 24 suitably supported while the lower
sprocket 21 is secured to a shaft 25 continu-
ously rotated by a belt 26 engaging pulleys
97 on the shafts 12 and 24, It will be ob-
vious that as the balls are deposited in the
pit 3 they will be directed to the outlet 17
and roll along the trough 18 where they
will be engaged successively by the buckets
and conveyed upwardly over shaft 22 and
dropped onto the return 4. The elevating
buckets are moving continuously during the
use of the alley.

Formed in the floor of the alley at the
points where the usual “gpots” are ordi-
narily located “are openings of slightly

reater diameter than the pins, said open-
Ings being indicated at 28 and being tapered
slightly upwardly, as shown in Fig. 6. Be-
low each opening and deading upwardly
thereto is a guide tube 29 havinﬁ a longitudi-
nal guide groove or slot 30. These tubes are

arranged 1n the same relation to each other .

‘98 and each of them has
a plunger 31 slidably mounted therein and
provided with a tapered end 32. A lug 33
extends from each plunger and is slidably
mounted in the groove or slot 30 so as to
prevent the plunger from rotating. The
tapered ends of the plungers are adapted to
wedge within the tapere openings 28 with
the upper ends of the plungers fiush with the
top surface of the alley floor. Rods 34 ex-
tend downwardly from the plungers and
are connected to a frame 35. One of the
plungers 23 is preferably in the form of a
rack, as shown at 36 and is engaged by a
gear 37 on a transverse shaft 38 carrying
a sprocket 39. A chain 40 engages the
sprocket and is driven by a.sproc et 41 on
the shaft 12. This sprocket 41 is loose on
shaft 12 but has a clutch 42 one member of
which is adapted to be shifted by a bell
orank lever 43.

as are the openin

44 is provided on the chain for engagement
with the lever. Shaft 12 is rotating contin-
uously and when it is desired to operate the
chain 40 so as to elevate the plungers to their
uppermost_positions within the openings 28,
the lever 43 is shifted by any suitable means,
such as a rod 45, so as to move the clutch
42 and couple the shaft 12 to the sprocket 41.
Said sprocket will therefore drive the chain
40 and gear 37, causing the plungers to move
upwardly and just as they arrive at their
uppermost positions the lug 44 will come

This lever has one arm ex-_
tending close to the chain 40 and a small lug’

1,320,370

against the lever 43 and shift it and the
clutch and disengage the sprocket 41 from
the shaft 12. The plungers will be wi

and held within the openings 28 until
downwardly by any suitable means, such as
a cord 46 whereupon they will gravitate to
their lowermost —positions, returning the
chain 40 to its initial or starting pesition.
It is to be understood, of course, that any
other means than those described can be pro-

70

75

vided for raising and lowering the plungers

at will. :

Located back of the tubes 29 is am in-
clined series of parallel tubes 47, each tube
being inclined downwardly and forwardly
to one of the tubes 29 and gradually increas-
ing in vertical area as it approaches its tube
29 so that when a Fin is directed end first
through any one of the tubes 47 it will be
free to swing upwardly and assume & verti-
cal position in the tube 29 and above the
plunger in said tube. The upper or rear
ends of the tubes 47 are provided with stop
lugs or ledges 48 forming means for limiting
the. tilting movement of Setting boxes
mounted and arranged in a novel mammer.
Ten of these boxes are provided and are ar-
ranged side by side in a transversely i i
series, as shown at 49, each box being built
to accommodate one pin. The box 49 st the
highest end of the series is located directly
under the slot 16 and above and back of one
of the tubes 47. The other boxes are
Jocated back of different tubes 47 as shown.
A shaft 50 is extended transversely
the boxes and has arms 51 extending up-
wardly therefrom and supporting re-
spective boxes. A frame 52 18 secured to and
rotates with the shaft 50 and sprimgs 53
connect the rear portion of this frame to
the rear ends of the respective boxes 49 so as
to hold said ends normally pressed onfo a
supporting rail 54. Mounted on the fromt
portion of the frame 52 are solenoids 55,
one under the front end of each box, and
the core of each solenoid is pivotally com-
nected to the front end of the box:there-
above. Each solenoid is pivotally mounted
and is in circuit with a souice of electrs
energy. Any suitable means, not shown,
may be provided whereby any selected sole-
noid can be energized by pressing a b
When & solenoid is thus energized the box
49 connected thereto will be tilted so that
the pin supported thereon will slide there-
from and into the tube 47 in the path there-
of, the tilting movement being limsted by
the stop lug 48. A pulley 56 1s secured to
the shaft 50 and is connected by a belt 57 to
a pulley 58 on the shaft 12, any suitable
clutch mechanism, indicated generally at
59, being provided for coupling the
to and uncoupling it from the shaft 12, this
means being under the control of the opera-
tor. When the parts are coupled the shaft
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50 will be rotated so as to simultaneously
1i?ielltl', all of the boxes 49 to deliver their con-
ts. ‘ ‘
" 'When the pins are directed into the gt
3.they will roll to the outlet slot 16 and the
first pin will drop into the first box 49. - The
second pin will grop -onto the first pin and
roll laterally to the second box and will
drop thereinto. The third &)in will roll
over the first two pins and drop into the
third box. This operation will be continued
until all of the boxes are filled. . By then

dumping all of the boxes the contents there-
of will be directed end first into the respec-

tive tubes 47 and grayitate into the tubes 29

where they will stand on the respective
Pl rs 31. Said plungers are then ele-
vated to move the pins upwardly and the

.pins will emerge through the openings 28
and remain standing, the ends of the plun-

flush with the floor of the alley.

are thfown along the alley they
will be directed to and gathered up by the
elevator and returned to the user. The pirs
can be directed into the pit by means of the
sweep or strip 8 as describad. - '

Should it be desired to set up a certain

in or pins, the pins on the alley are swept
Eémk into the pit so as to be distributed in
the manner described. Those pins desired
are then discharged from their boxes*49 by
tilting the boxes independently of the others

At be

‘through the aid of the magg:ts. _These pins
will gravitate to their tubes 29 and, when

the plungers are elevated, the desired pins

- will be brouglit to position on the alley.

40

45

What is claimed 1s: — .
1. The combination with an alley having

: openings in the floor thereof, and tubes

below and leading to the o _hin%s,_of means
below the pit of the alley ¥§r collecting and
arranging the pins' directed into the pit,
mechanism for operating said means to de-
liver the pins to the ective tubes, and
means within the respective tubes for ele-
vating the pins through the openings and

- supporting them above ‘ézhe alley.

50

55

60

1]

2. The combination with an alley having
openings in the floor thereof and ‘tubes
below and leading to the openings, of an in-
clined pin holder below and adapted to re-
ceive pins from the pit of the alley, said
holder having separate compartments each
adapted to hold a single pin, means for
shifting the holder to deliver the pins to the
respective tubes, and means for elevating
the pins within the tubes to positions above
the alley. - ‘

3. The combination with an alley having
openings in the floor thereof and tubes
below and leading to the openings,”of a
transversely  inclined  pin holder having

separate pin reoeiving‘[comtpartrpents side by .
‘side and parallel, means for directing pins

one at a time from the. pit of the alley and

3

.onto: the upper side portion of the holder,
each compartment being adapted to liold but
a single pin and, when filled, constituting
means for deflecting’a loose pin laterally to
another compartment, means for shifting
the pin holder to deliver the pins therefrom
to the respective tubes, and means for ele-
vating the pins within the tubes to standing
positions above the alley.

4. The combination with an alley having
openings in the floor thereof, tubes below
and leading to the openings, and pin elevat-
ing means within the tubes, of a hopper
constituting - the bottom of the pit of the
alley and having an outlet slot, an inclined
pin holder having segars,te compartments
each ada to hold but a single pin and,
when filled, to deflect laterally loose pins
deposited thereon, the upper compartment
of the Lolder bei.nﬁ disposed below the slot
in the hopper, and means for shifting the
“holder to direét the pins therefrom and into
the respective tubes.

5. The combination with an alley, sepa-
rate pin elevating means therebelow, and a
hopper for receiving pins from the alley,
said hopper having a pin outlet, of means
between the said hopper and the elevating
‘means for arranging. the pins and deliver-
ing them to the said elevating means, said
.arranging means including a transversely
inclined holder having separate compart-
ments side by side and each adapted to hold
but a single pin, the uppermost compart-
ment, being located below the pin outlet of
the hopper and each compartment, when
filled, constituting means for deflecting to
another compartment loose pins deposited
thereon, and means for shifting said holder

to deliver. the arranged pins to the elevat-

ing mesns.

6. In apparatus of the character described

the combination with elevating means and
a hopper having a pin outlet, of a pin holder
inclined laterally and having separate com-
gartmqnts side by side each o;dapte% to hold

ut a single pin and to be filled thereby, the
upper compartment being arranged below
and adapted to receive a pin from the out-

u%:f{ means for tilting the holder to simul-

eously deliver to the elevating means the
contents of all of the compartments, and’se-
lective means for tilting one of the compart-

ments to deliver its contents independently .

‘of the other compartments.
7.-In apparatus of the character

described

the combination with pin elevating mecha-
" nism ineluding separate tubes, and a hopper

for receiving pins,”said hopper having an
outlet, of tubes inclined downwardly to the
respective tubes of the elevating mechanism,
an inclined pin holder having separate pin
recei
filled by a single pin, the uppermost com-
partment being below the hopper outlet, and

compartments each adapted to be

70 -
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means for delivering pins from the compart-
ments to the respective inclined tubes.

8. The combination with an alley having
holes in the floor thereof and guide members
leading to the respective openings from be-
low the alley, of pin elevating means within
the respective members, means for collect-
ing pins from the alley and delivering them
therefrom, a transversely inclined pin holder
having separate compartments for receiving
pins from the collecting means, the upper-
most compartment being located below the
outlet of the collecting means, each com-
partment being adapted to be filled by a
single pin, and means for delivering pins
from the compartments to the respective ele-
vating means.

9. The combination with an alley and
means for elevating pins through the floor
of the alley, of a pit at the back end of the
alley having a hopper like floor provided
with a pin outlet, endless belts parallel with
the sides of the alley, a cross strip carried
by said belts, means for actuating the mem-
bers to move the strip rearwardly along the

1,320,870

alley to sweep pins and the like into the pit,
and thence upwardly from the alley, and
means interposed between the outlet of the
hopper and the elevating means for arrang-
ing the pins and delivering them to the ele-
vating means. .

10. The combination with an alley having
a ball return and an elevator for delivering
balls onto the return, of a hopper constitut-
ing the bottom of the pit of the alley, said
hopper having a ball outlet and a pin out-
let, a chute leading from the ball outlet to
the elevator, means for elevating pins

through the floor of the alley, and means be-

tween the pin outlet and the pin elevating
means for arranging pins and delivering
them to the respective elevatin% means.

In testimony that I claim the foregoing
as my own, I have hereto affixed my signa-
ture 1n the presence of two witnesses.

‘ WILBERT F. BARRETT.

Witnesses: ’
Huserr C. TaOMPSON,
Ricuarp E. PHILLIES.
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