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PIN SETTING APPARATUS FOR BOWLING
ALLEYS

William F. Huck, Forest Hills, N. Y., assignor to The
Brunswick-Balke-Cellender Company, Chicago, Il., a
corporation of Delaware

Application May 7, 1949, Serial No. 92,023
12 Ciaims, (CL 273—42)

This invention relates in general to the game of bowling
and more particularly to apparatus for setting the bowling
pins in playing positicn on the bowling alley.

The principal object of the invention is the provision
of a device that may be quickly applied to a conventional
type of bowling alley as a permanent adjunct thereto, and
that will be effective to automatically and accurately re-
place the fallen bowling pins in a predetermined, in-
variable playing position on the alley after the said pins
have been manually loaded into the device.

Another object of the invention is to provide im-
proved means in the form of a compact assembly that
will not obstruct or impede the normal playing of the
game while assuring the accurate spotting of ‘the bowling
pins on the alley, and which will also safeguard the pins
against injury when not in use.

A further object of the invention is the provision of
a device detachably securable to practically any standard
type of bowling. alley, and that will afford time-saving
means in the way of a semi-automatic handling of the
pins after each play has been made; and that will obviaie
certain disadvantages in existing automatic pin-setting
apparatus that are at once noisy in operation, of cumber-
some and heavy construction, and which cannot be relied
upon to always set the pins in the same spotting positions.

An additional object is to provide an efficient pin-setting «

mechanism having a housing adapted to protect all work-
ing parts against injury and to safeguard the bowling pins
therein at the same time.

The invention contemplates a semi-automatic device

which readily lends itself to immediate attachment to a
standard bowling alley, and which is designed and adapted
ot to interfere with the normal functions of the pin boy
in the way of overhead obstructions, while assisting him
by setting the pins on the alley automatically in an in-
variable accurate playing position.
- In accordance with this invention, after the bowling
pins have been knocked down, the attendant merely thrusts
them into the openings of the pin carrier member, and then
pulls a switch to thereby operate the carrier member to
automatically align the pins in vertical position and deposit
them, through the intermediary of mechanism in the said
pin carrier, on the alley in predetermined spots. 'The con-
tinued functioning of the device will next elevate the pin
carrier over the alley in order to permit the -customary
playing procedure. )

Additional objects and advantages residing in the novel
design and construction and in the arrangement and dis-
position of parts will appear as the description proceeds,
and will be best understood when taken in connection
with the accompanying drawings wherein:

Figure 1 is a longitudinal, sectional view of an embodi-
ment of the invention, taken on line 1—1 of Fig. 2, as
seen in the direction of the arrows, certain parts being
shown in elevation; and showing in full lines the pin
carrier or assembly in the position it assumes in setting
the pins on the bowling alley; and also showing in dash-
dot lines the subsequent position of the said carrier over
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the bowling alley preparatory to receiving manually the
pins from the attendant;

Fig. 2 is a plan view of the apparatus, partly in section
and with certain parts broken away for clarity of illus-
tration, and with seven of the bowling pins omitted there-
from;

Fig. 3 is an enlarged, fragmentary, sectional view, taken
on line 3—3 of Fig. 2, as seen in the direction of the
arrows; and showing the bowling pins being located on
the alley in correct spotting or playing position;

Fig. 4 is a fragmental, sectional detail view showing a
bowling pin being received in a loading position; and

Fig. 5 is an enlarged detail view, partly in section, of
one of the individual pin-engaging units on the main car-
rier member.

Referring now to the drawings wherein similar charac-
ters of reference indicate corresponding parts in the
several views of the preferred form of the invention, the
numeral 11 designates the floor or playing surface of a
bowling alley to which is fastened, at the sides thereof,
cpposed partitions or “kickbacks” 12, 124. These “kick-
backs” are normally a part of the bowling alley construc-
tion, and serve as a support for a pair of frames or brackets
of the present invention 13, 13a secured thereto in any
suitable manner, as by the screws 14.

The frames 13, 134 are connected by a torsionally rigid
tie rod 15 on which the adjacent ends of a pair of opposed
arms 16, 17 are rotatably mounted, as by the bearings
18, i84. The tie rod 18 also provides a support for a
worm gear -drive of conventional design, indicated gener-
ally at 13, that has the split socket extension 28 of its
housing removably and clampingly secured thereon, as
by the screw bolt 21, The tie red 15, in addition, re-
movably accommodates a motor platform or support,
indicated generaily at 22 and on which an electric motor
23 is fastened. ‘The motor 23 has its pulley operatively
connected to a puliey 25 of the worm gear drive 19 by a
belt 26. The worm gear drive includes a shaft 27 to
which a cam 28 having a bulge or prominence 29 and a
crank pin 38, is secured in any suitable manner and at
the predetermined position desired where it is effective
to accomplish its functions, as hereinafter set forth more
fully.

The- opposed frames 13, 13z turnably support a tor-
sionally rigid rock shaft 31 rotatable in bearings 32,
32q fixed on the same frames. A pair of lever arms 34,
35 keyed to the shaft 31 in spaced, parallel relation, have
their outer ends apertured, as at 36, 364, to accommodate
pins 37, 38 fastened to brackets or frames 39, 4% that
are rigidly secured to and form a part of a bowling pin
carrier ‘member or assembly, designated generally at
41. - As hereinafter described in detail, the pin carrier
41 is designed and adapted to receive the bowling pins
from the pin boy and then, upon actuation of a switch, to

5 automatically align the said pins in vertical position and

place them accurately on their spots on the playing alley;
whereupon the carrier is automatically elevated to a
position over the pins so that they may be engaged by
the bowling balls without interference to the vision of
the players.

The tie rod 15 and rock shaft 31 are positioned above
the alley and in front of the carrier member 41 so that
they do not interfere with the pit area immediately be-
hind the alley bed. The arms 16 and 17 are shorter
than the lever arms 34 and 35 and are so arranged that,
although all the arms move in an arcuate path, the carrier
member moves in a straight-line vertical path when im-
mediately adjacent the alley so that the pins placed on
the alley will not be disturbed by the carrier member.

The tie rod 15 and the rock shaft 31 are positioned on
the frames 13, 13a so that the pairs of arms 16, 17 and
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34, 35 extend substantially horizontal when the pin carrier
member 41 is in its position adjacent the alley.

Means to counterbalance the weight of the carrier as-
sembly 41 and facilitate its functioning are provided.
These means include a pair of U-shaped bars or members
42, 43 having their outer threaded ends protruded through
and retained in opposed relation by apertured blocks or
bridge pieces 44, 44a respectively. A pair of pins 45,
45q projecting inwardly from the opposed frames 13, 132
respectively, are embraced by the legs of the U-shaped
bars 42, 43 and are engaged against an adjacent portion
of the bridge blocks 44, 444 that are urged thereagainst
by the nuts 46 on the threaded ends of the said bars. A
pair of tension springs 47, 47« have their right hand ends,
as seen in Figs. 1 and 2, hooked over the adjacent loops
of the U-shaped bars 42, 43 and their other ends engaged
on the pins 37, 38 of brackets 39, 40. By turning the
nuts 46, it will be understood the Ui-shaped bars may be
bodily moved relatively to the bridge blocks 44, 444 and
the attached frames 13, 13« whereby the tension of the
coil springs 47, 47a may be adjusted to counterbalance
the weight of the carrier member 41 to the degree de-
sired, thereby facilitating the normal functioning of the
device and easing the load on the motor 23.

The lifting and lowering of the pin carrier member 41 =

is effected through the intermediary of a lift rod 48 having
its upper. end turnably connected to the crank pin 30
mentioned above. An elongated slot 49 formed in
the lift rod 48, accommodates a pin 58 fast to the lever
arm 34. = As illustrated in Figure 1, the pin 50 is located
at the lower terminal of the slot 49 which is its normal
position during the raising and lowering of the pin carrier
member 41. Should, however, as hereinafter described,
there be any obstruction preventing the lowering of the
said platform to.the position shown in full lines, then
the siot 49 will permit the downward movement or re-
ciprocation of the lift rod 48 without damage to the
mechanism.

The means for assuring the horizontal alignment of

the pin carrier member 41 in parallelism with the floor *

of the bowling alley at the time the bowling pins are to
be deposited thereon, include the opposed arins 16, 17
mentioned above, that are swivelled on the bar 15 and
have their left hand ends turnably mounted on pins or
studs 51, 51a protruding inwardly from the reduced upper
ends of the brackets 39, 40 on the carrier member.

As best shown in Figure 1, it will be understood that
the coordinated action of the lifting lever arms 34, 35
and the upper guiding arms 16, 17 will be to swing
the carrier member over the path shown and wherein
its effective pin-depositing position will lie in parallelism
with the.alley floor. The attachment of the arms 16,
17 at the top of the brackets 39, 40 serves to prevent free
swinging movement of the carrier member about the pins
37, 38 on the said brackets which would obviously other-
wise occur during its raising and lowering movements.
As illustrated in Figs. 1 and 3, the bowling pins 52 are in
position to be released from the carrier member 41 and
onto their spots on the floor of the bowling alley.

The pin carrier member or platform assembly 41 com-
prises a housing-like structure of a somewhat triangular
configuration, as viewed in plan (Figure 2), and has an
upper body or cover portion 54 and a bottom portion or
plate 53. The front end 4ia of this pin carrier 41 is pro-
tected by a rubber bumper, as at §5, to prevent possible
damage from a bowling ball. .

The bottom portion or plate 53 of the carrier is formed
with a series of ten holes or openings, as at 56, which are
arranged in the staggered or triangular relation iltustrated,
and in substantially the same spaced relation as the nor-
mal setting of the bowling pins on the floor of the bowl-
ing alley. - In order fo prevent any scratching or unneces-

sary marring of the surface of the bowling pins, these’

openings 5§ are smoothly flared inwardly, as at 564,
where they communicate with the exterior of the bottom
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plate 53, thus providing an arcuately flared cylindrical

. surface. .

The body or cover portion 54 of the pin carrier mem-
ber 41 is secured to the bottom plate 53 in any suitable
manner, and is provided in its upper surface with a series
of ten openings, as at 57, arranged in staggered or tri-
angular relation, similarly to the positioning of the open-
ings 56 in the bottom plate 53. As best shown in Fig-
ures 3 and 4, each of these openings 57 has an inclined
surface, as at 58; an approximately opposite arcuate sur-
face, as at 59, and a cylindrical surface, as at 69, the latter
merging with and into the aforesaid. inclined and arcu-
ate surfaces 58 and 59. The cylindrical openings or
surfaces ‘60 are in alignment with the openings 56 of
the bottom plate 53. Each of these cylindrical surfaces
60 of the openings 57 has four slots, as at 61 (Figs. 3
and 4), through which pass holding fingers 62 against
which the bowling pins 52 come to rest as they slide down
the inclined surfaces 58 after they have been inmitially
inserted in the upper part of the openings 57.

Pairs of other fingers, designated generally at 63, se- .
cured on a series of rock shafts 64, 65, 66 and 67 hav-
ing their ends turnably mounted in opposite sides of the
body portion 54 of the carrier member 41, pass through
slots 68 in the inclined surfaces 58 of the openings 57
in crder to contact the bowling pins 52 as the pin car-
rier is-lowered, thereby bringing the said pins into verti-
cal position by forcing them against the form-fitting con-
tour of the arcuate surfaces 59,

The actuation of the series of rock shafts 64, 65, 66
and 67 and consequently of the upper fingers 63, is ef-
fected in the following manner: A link 69 protruded
through an opening 70 in the base of the bracket 39 and
thence through an adjacent hole in the cover or top 54
of the carrier member 41, has its lower end hinged on a
pin 72 fast to an arcuately-shaped lever 73 that is:se-
cured to-the shaft 65 of the series of four rock shafts
64, 65, 66 and 67 mentioned above, that extend across
the carrier member. The upper end of the link 69 is.
turnably mounted on a second pin 74 fastened to the
lever arm 34.. A sécond link 69a, similar to link 69, is
passed through an opening in the base of the other bracket
40, and ‘is- correspondingly connected to an arcuately:
shaped lever 73 on the shaft 65, it being understood that
the disposition and functioning of parts with respect to
the link 69a and its connections to the carrier member
and the lever arm 40 is, in large measure, a duplicate of
the mechanical tieup of the link 69. o

An arm 75a secured to the rock shaft 65, is inter-
connected with a plurality of similar arms 75, 75b, 75¢
on the other rock shafis 64, 66 and 67 respectively and
through the intermediary of a longitudinally extending
link 76 joining the said arms. As will appear hereinafter,
when the lever arms 34, 35 swing upwardly as the lift rod

5 48 ascends to raise the pin carrier member 41, all of

the rock shafts 64, 65, 66 and 67 with their respective
fingers will be oscillated in unison.

When the carrier member 41 is in its raised position,
all of the pairs of upper fingers 63 will ‘be below the in-
clined surfaces 58 so that the bowling pins may slide
down easily into a nearly vertical position. As the car-
rier member moves downwardly, the fingers 63 will swing
clockwise and press against the bowling pins 52 to aid;
in coaction with the lower fingers 62 on their lower por-
tions and with the form-fitting arcuate surfaces 59 against
their upper portions, in holding them in exactly vertical
position,

The lower pin-holding fingers 62 have extensions 77
with laterally projecting studs or pins 78 secured there-
on, the said extensions being rockably mounted on other
pins ‘79 arranged transversely in U-shaped members or
links 80 which individually swing freely on shafts 81,
82, 83 and 84 that have their ends secured in opposite
sides of the pin carrier member 41. The pins 78 serve
as abutments to the U-shaped members 80 to limit the
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downward movement of the fingers 62 about their axis
pins 79, and also serve as means to engage the adjacent
hooked ends of tension springs 85, the other ends of
which are secured to the aforesaid shafts 81, 82, 83 and
84. As best shown in Fig. 3; it will be understood that
the effect of the springs 85 is to maintain the holding
fingers 62 yieldingly in the position shown, by way of
example. The pins 79 are provided with rollers 86 en-
gaged by cams 87, 88 fastened to shafts 89, 89a, 895

and 89c that have their opposite ends turnably mounted !

in the sides of the carrier.

The shafts 89 and 894, it will be observed, are pro-
vided with the cams 87, 88 respectively; while the shafts
894, 890 and 89c are each provided with a pair of the

cams 87, 88, Each of the shafts has an attached lever &

arm- 99, 90q, 965, 90c and 984 respectively, these lever
arms being hinged to and interconnected by a longitudi-
nally-extending link 91 which, in turn, is hinged to a
vertically-extending link or arm 92 rockably mounted on
a pin 93 in the bracket 39.

The rock arm 92, at its upper end, is provided with
two studs or pins 94, 944 arranged in spaced relation and
between: which a link 95 is engaged. The link 95 has a
handle extension, as at 96, and two spaced pins 97, 98
that confine the movement of the link 95 relatively to
the rock arm 92 in an approximately horizontal plane.
A pair of notches 99, 109 are provided on the lower
edge of the link 95, either of which may be selectively
engaged by the lower stud 4a in order to impart angu-
lar movement to the rock arm 92, as hereinafter described.
A tension spring 101 having one end fastened to a lug
1062 on the rock arm 92, and its other end secured to an
adjacent portion of the link 95, tends to urge the stud
944 into operative engagement with either of the notches
99, 100 until disengaged by manual operation of the lever
orlink 95. -

The link 95 is hinged, as at 95a, to the lower end of .

a cam-actuated rock arm 103, turnably mounted on- a
fulcrum pin 194 protruding from the arm 17 on the tie
rod 15. The upper end of the cam lever 103 is provided
with a cam roller 105 operatively engaged and coacting
with the periphery of the cam 28, whereby rotation of
the latter via the worm drive 19 and its attached motor
23 will effect a rocking movement of the cam lever arm
103 and the connected series of links and shafts to effect
the functions in part indicated in the foregoing para-
graphs. ‘While the. cam 28 is turning, the crank pin 3¢
and its attached lift rod 48 will also function to raise
the carrier member 41 via the lever arms 34, 35 and their
attached components.

A hand lever 166 pivoted on a fulcrum pin 197 fast
to the bracket 39, is connected by a rod or cable 108 to
the-operating arm 169 of a snap-switch 110 mounted on
the socket extension 20 of the worm gear drive 19. The
snap-switch 110 is used to selectively make or break the
electric circuit (not shown) energizing the motor 23.
The arm 109 of the snap-switch 119 is adapted to be
engaged and tripped by a finger 111 attached to the cam
28, thereby automatically deenergizing the motor 23 after
each revolution of the cam shaft and with the carrier
member in the upper or raised position after having de-
posited the bowling pins on the bowling alley, ‘

The function and mode of operation of the device have
been in part indicated in the foregoing paragraphs, but
may be summarized as follows:

Assuming the pin carrier member 41 to be in the upper
position ‘indicated by the dash-dot lines in Figure 1, the
bowling pins 52 are placed manually into the openings
87 where they preliminarily contact the inclined surfaces
58, and slide diagonally and vertically downwardly into
the holes 56 where they come to rest against: the lower
holding fingers 62.that, at this time, are extended in-
wardly through the slots 6. The pin boy will riow ini
tiate' the -pin-setting operation by moving the small hand’

lever 106 to trip the switch 110 and thereby energize the 7
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electric motor 23 that, in turn, via the worm ‘gear drive
18, rotates the cam 28 in a counierclockwise direction.
In the nmormal loading position iilustrated in Figure 1,
this will catise the descent of the lift rod 48 which ajllows
the downward swing of the lever arms 34, 35 and thereby
the fowering of the carrier member 41 by gravity to the
floor of the bowling alley, as shown in full lines in the
same figure. While this action is taking place, the pairs
of upper fingers 63, through the intermediary of the rock
shafts 64, 65, 66 and 67; links 69, 652 and arcuate levers
73 hinged to the series of the four rock shafts mentioned,
will be turned in a clockwise direction to engage and
accurately align the bowling pins in a vertical position.

As the crank pin 30 approaches its lowermost position,
the cam 28, via the cam roller 185 and rock arm 103, will
actuate the interconnected links 95, 92 and 91. The link
51 will move the attached lever arms 99, 90a, 960, 90c
and 904 to rock the aftached shafts 89, 89a, 89b, 89c and
894 that have the cams 87, 88. The cams 87, 88 while
turning in a counterclockwise direction, as indicated on
the righi of Fig. 3, will allow the lower fingers 62 to re-
tract through the slots 61 and permit the bowling pins
to come to rest on their spots on the aliey. v o

Further revolution of the crank pin 30 will cause the
lifting of the pin-carrier member 41 to the position indi-
cated by the dash-dot lines in Figure 1. This last men-
tioned movement will effect the retraction of the upper
fitigers 63 to a position below the slots 68 in the inclined
surfaces 58. - The action of the bulge 29 on the cam 28
wilt keep the lower fingers 62 retracted until they have
passed over the bowling pins, after which they will close
in through the openings 61 to receive the next pins 52 as
they fall. The opening and closing of the lower pin-hold-
ing fingers 62 is accomplished by means of the cams 87,
88 on the shafts 89, 894, 895, 89¢ and 894 by means of
the levers 99, 934, 995, 90c, and 904, lever 92, link 95
and lever 163 having cam roller 195 in engagement with
cam 28. )

The making of the electric circuit o the motor 23, as
indicated above, is effected by the hand lever 106, manip-
ulation of which will move the cable 148 and consequent-
Iy the attached arm 109 of the snap-switch 116. The
finger 311 on the cam 28 is adapted to contact the arm
10% and trip it after the said cam has made one revolu-
ticn, thereby breaking the electric circuit. - In this man-
ner, the carrier member 41 starts from its top position by
manual operation of the hand lever 106, moves down-
wardly to set the pins 52 in vertical position and release
them on-the alley floor when the said carrier member is
at its-lowermost position, and then returns to its original
upper starting position without interruption until the clec-
tric circuit is broken, o o

It desired, the arm 95 may be lifted manually and to
the right so that-the notch 99 will be engaged with pin

" 94a of lever 92.- In this position, the cam roller 105 on

lever 183 will not be engaged by cam 28 while the carrier
member is-in the dewn position, and the pins 52 conse-
quently will not be released. As a further consequence
to this last described setting of the arm 95, if the bowling
pins have been set on the alley, the carrier member will
pass over the said pins and the lower fingers 62 will slide
freely over their top portions to engage them 'at their
lower portions and lift them off the floor as the carrier”
again rises. ) ’

It may be pointed out that the cams 87, 88 will not
irunsmit the reaction ‘of thé bowling pin load into' the
shafts 89, 894, 895, 89¢ and 894 in torque, except when
releasing. It is also to be noted that the counterbalanc:
ing springs 47, 47a whose predetermined tension may
be adjusted by the U-shaped bars 42, 43 function to
maintain a practically constant counterbalancing aétion
since their effective leverage increases as the carrier rises
although'their actual tension decreases during this move-
ment. ' o

In addition to the means provided for assuring the rigid
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supportmg of the frame members carrying the elevat-
ing mechanism for the carrier in all positions thereof, and
particularly - during the pin-lifting and depositing opera-
tions of the carrier, the carrier itself not only safeguards
the bowling pins from injury by the apparatus, but also
protects nearly all of its own mechanism from injury by
flying pins and inadvertently rolled balls by means of
its protective ‘housing.

It is to be understood that the invention may be em-
bodied in other specific forms without departmg from
the spirit or essential attributes thereof, and it is therefore
desired that the present embodiment be considered in all
respects as illustrative and not restrictive, reference being
had to the appended claims rather than to the foregoing
description -to indicate the scope of the mventxon

.. What I claim is:

1. In a device of the kind described and for use on a
bowling alley, a bowling-pin carrier member having sock-
ef means to accommodate bowling pins, means including
form-ﬁttmg surfaces in the socket means to guide bowling
pins to a vertical posmon therein, a plurality of fingers
movably arranged in the carrier member and effective to
engage only arcuate portions of the bowling pins in the
socket means and urge-them into a vertical position and
against other fingers in the carrier member, said last-
mentioned fingers being effective to support and release
the bowling pins at predetermined times, and a plurality
of "‘power operated elements mechanically connected to
the fingers and operative to move the fingers to release
the bowling pins onto the bowling alley.

2. Ina bowlmg pin setting apparatus of the kind de-
scribed and for use .on a bowling alley, a bowling pin
carrler a carrier supportmg and guxdmg mechamsm con-
nected 'to the -bowling alley and maintaining the carrier
over the said alley, means on the carrier to receive and
guide .bowling pins into a vertical position and against
movable supporting elements, said elements being engage-
able only with top and bottom arcuate portions of the
bowling pins, a plurality of instrumentalities operatively
hinged to the supporting elements, one of said instrumen-
talities being manually adjustable and effective to render
the supporting elements selectively operative and inopera-
tive, and other means connected to the said mechanism
and effective to maintain an idling action thereof when

obstructions on the alley prevent lowerlng of the bowling ¢!

pm carrier.

3. In .a_ pin-setting apparatus of the kind described
and for use on a bowling alley, a plurahty of frames
securable to the bowling alley and in opposed parallel

relation thereon, means to maintain rigid alignment of =

the said frames and including a transversely extending
bracing element connecting the frames, oscillating levers
fulcrumed on said element as an axis and hingedly con-
nected to a pin carrier assembly, a second element turn-
ably mounted in bearings arranged in the frames, said
second element having a plurality of levers connected
thereto, said last mentioned levers having a hinged con-
nection to the carrier assembly, power operated means
supported on the: first. mentjioned  element, means in-
cluding a cam connecting the power operated means
to the plurality of levers on -the second element, pm-
engaging fingers. mechanically connected to the carrier
assembly -and operable by the levers connected to the
second element, other pin-engaging fingers connected by
links to said cam, and switch means to selectively initiate
and stop the operanon of the power operated means,

4. In. pm -setting. apparatus. of the kind described and
for. use_on a bowling alley, frame members fastened
to_the bowhng alley,- a bowlmg pin carrier, a plurality
of levers. secured to the- carrier and connected by a shaft
oscxllatmgly mounted in .and arranged -transversely to
the frame members, a second shaft arranged transversely
in the frame members and serving as a.support for levers
freely oscillatable and attached to the carrier, said shafts

being positioned.in front of the. carrier and above the g
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bowling alley and effective to raise and lower the carrier
and locate the carrier into parallelism with the surface
of the bowling alley when in its lowered position and
means operable when'the carrier is in its lowered po-
sition to release bowling pins onto the alley.

5. In pin setting apparatus of the kind described and
for use on a bowling alley, a carrier member, means
on the member to receive bowling pins while the said
pins are in an inclined position, other means on the
carrier to slide the pins into a vertical position, in-
strumentalities to hold the bowling pins in vertical po-
sition, levers arranged to oscillate about axes located
transversely -to the bowling alley and in front of the
carrier member, said levers affording unobstructed - ac-
cess to the carrier member while it is moving in a vertical -
direction and then maintaining the carrier member in
parallehsm with the bowhng alley when the said mem-
ber is depositing bowhng pins thereon.

6. A bowling pin setting mechanism for use in a
bowling alley, comprising, a supporting framework, a
horizontally disposed carrier member movable between
upper and lower positions and in a substantially vertical
straight line when adjacent its lower position, two pairs
of arms each pivotally mounted at one of their ends on
said framework above the alley and in front of the
carrier member and each pivotally connected to the car-
rier member at the other ends thereof, the pivotal con-
nections for said pairs of arms to the framework being
positioned so that the pairs of arms extend substantially
horizontal when the carrier member is in its lower po-
sition, a plurality of pivotally mounted pin- engaging
means carried on said carrier member, interconnecting
linkage between said plurality of pin engaging means to
pivot said means in unison, a power driven control shaft
located above the carrier member, means actuated by
said shaft to raise and lower the carrier member, and
means actuated by said shaft and including an arm
pivoted on said carrier member for moving the inter-
connecting linkage to control said pin engaging means.

7. A bowling pin setting apparatus for use on a bowling
alley having kickback partitions, a plurality of mount-
ing frames secured to said partitions, a horizontally dis-
posed bowling pin carrier movable between an upper
pin-receiving position and a lower pin-setting position
parallel with the bowling alley, a first pair of arms pivot-
ally connected to said carrier and to said mounting
frames at a position above the alley and in front of the
carrier; a second pair of arms pivotally connected -to
said carrier and to said mounting frames at a position

' above the alley and in front of the carrier, the pivotal

connection for said pairs of arms to the mounting frame
being positioned so that the pairs of arms extend sub-
stantially horizontal when the pin carrier is in its pin-.
setting position to guide said carrier in a straight-line
vertical path as the carrier approaches and moves away
from the alley, socket means in the carrier adapted to
receive bowling pins which are placed in the socket means
at an angle from the vertical and having vertically ex-
tending arcuate surfaces shaped to fit the corresponding

 arcuate surfaces of the bowiing pins, a plurality of fingers

movably mounted on the carrier and engageable with
top and bottom arcuate portions of the bowling pins po-
sitioned against the vertically extending arcuate surfaces
of the socket means, certain of said fingers being oper-
ative to engage and move the pins to a vertical position,
others of said fingers being operative to support the pins
in the socket means and release the pins from the socket
means when the carrier is in its position adjacent the
alley, and means connected and effective to operate said
certain fingers as the pin carrier. descends to its pin-
setting position and to move said other fingers to re:
lease-the pins when the carrier is in its position adjacent
thealley, said arms causing straight-line vertical move-
ment of said carrier after pins have been deposited on
the alley to prevent interference between the pins and-
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the socket meatis having the vertically extending arcuate
surfaces.

8. A bowling pin setting apparatus as defined in claim
7 and including manually adjustable mechanism for se-
lectively disconmecting the means for moving said other
fingers as desired to permit passage of the carrier down
over pins already positioned on the alley.

9. In a bowling pin setting apparatus of the kind de-
scribed and for use on a bowling alley, a carrier member
movable between an upper pin-receiving position and
a lower pin-setting position, means for movably sup-
porting said member, socket means arranged in the car-
rier member and formed to receive inclined bowling
pins and subsequently vertically align and deposit the
pins on the alley, a plurality of elements pivotally mount-
ed on the carrier member and engageable only with ar-
cuate top and bottom portions of the bowling pins in
the socket means to move the pins into vertical align-
ment and hold the pins in said socket means, said cle-
ments being rockably supporied on the carrier member,
cam and lever means connected and operative to sequen-
tially actuate the said elements to move the pins into
vertical alignment and to then release the pins for down-
ward movement in the socket means to a position in
engagement with the alley when the carrier is in its lower
position, electrically actuated means comnected to and
effective to operate the cam and lever means, and switch
means connected to the electrically actuated means and
operative to initiate and subsequently stop the operation
of the electrically actuated means.

10. In a device of the kind described and for use
on a bowling alley, a bowling pin carrier mounted for
movement between an upper pin-receiving position and
a lower pin-setting position, a plurality of sockets ar-
ranged on the carrier and having inclined surfaces and
vertically arcuate surfaces, said inclined surfaces causing
pins placed therecn to ‘slide downwardly into engage-
ment with said arcuate surfaces, said arcuate surfaces
being adapted to coincide with corresponding arcuate
surfaces on bowling pins and guide the pins to a vertical
position, a plurality of fingers movably mounted on the
carrier and engageable with lower arcuate portioms of
bowling pins to hold the pins in said sockets, a second
plurality of fingers movably mounted on the carrier and
engageable with upper arcuate portions of the bowling
pins to move the pins into vertical position in said sockets,
means connected to the carrier and to all of the fingers
and effective to raise and lower the carrier and also
to operate the fingers to vertically align the pins in the
sockets as the carrier descends to pin-setting - position
and to release the pins for downward movement to
effect the discharge of the bowling pins onto the bowling
alley when the carrier is lowered, power operated means
to actuate said first mentioned means, an electric circuit
operatively actuating the power operated means, switch
means associated with the electric circuit and operative
to open and close it, and means for automatically trip-
ping the switch means at a predetermined time to stop
the movement of the power operated means.

11. In mechanism of the kind described and for use
on the bowling alley, a bowling pin carrier, means for
moving the carrier in a substantially straight-line verti-
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cal direction to avoid interference with pins set upod
the alley bed and to a position parallel with the surface
of the bowling alley when the carrier is in an effective
pin-depositing position, said means including a torsion-
ally rigid and osciflatably mounted cross member and
aiso a second stationary cross member, both of said cross
members being located in front of the carrier and lying
transversely above and across the bowling alley and se-
cured to. bracket elements thereon, a pair of laterally
spaced levers extended between said carrier and each
of said cross members, one pair of levers being con-
nected to said. oscillatably mounted cross member, and
power-operated means connected to one of said one pair
of levers for raising and lowering said carrier, said cross
members being positioned so that the pairs of levers
extend substantially horizomtal when the carrier is in
pin-depositing position to cause substantially straight-
line vertical movement of the carrier when in or near
said position.

12. A bowling pin carrier member for pinsetting ap-
paratus of the kind described and for use on a bowling
alley, said member having openings shaped to receive
and hold bowling pins in vertical positions, each of said
openings being provided adjacent the top thereof with
an inclined surface upon which a pin may be placed
at an angle from the vertical, a vertically arcuate form-
fitting surface opposite to each of said inclined surfaces
positioned to engage the correspondingly arcuately fash-
ioned surface of the bowling pins and in conjunction
with said inclined surface to guide the pin into vertical
position, said inclined surfaces causing pins placed there-
cn to slide downwardly into engagement with said ar-
cuate surfaces, a plurality of fingers movably mounted
on the carrier member and engageable with lower ar-
cuate portions of bowling pins to hold the pins in said
openings, a second plurality of fingers positioned op-
positely to -said vertically disposed arcuate surfaces and
movably mounted on the carrier and engageable with
upper arcuate portions of the bowling pins to move the
pins into vertical positions in said openings, means for
moving the carrier member toward and away from the
alley, and means for moving the second plurality of
fingers during the descent of the carrier member and
the first plurality of fingers when the carrier member
reaches a setting position adjacent the alley.

References Cited in the file of this patent
UNITED STATES PATENMTS

814,897 Backus .. _________ Mar. 13, 1906

996,250 Hughes o _______ June 27, 1911
1,144,091 Anderson .____.._____._ June 22, 1915
1,149,318 Anderson _ .o __ Aug. 10, 1915
1,564,054 Fisher . ________ Dec. 1, 1925
1,597,974 Hedenskoog —._____.____ Aug. 31, 1926
1,700,176 Olsen oo Jan, 29, 1929
2,015,428 Hedenskoog ——.____..___ Sept. 24, 1935
2,221,697 Ball . Nov. 12, 1940
2,229,852 Kaufman . ___________ Jan. 28, 1941
2,231,473 Kaufman oo Feb. 11, 1941
2,307,839 Kaufman oo _-___ Jan. 12, 1943
2,550,835 MacFarland ._...__.____ May 1, 1951



