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1

This invention relates to improvements in
automatic bowling pin setting machines and par-
ticularly to a novel and improved pin distributor
or distributing mechanism for use in such ma-
chines.

An example of one such machine is disclosed
in U. S. Patent No. 2,388,707, November 13, 1945,
to R. E. Rundell.

In bowling pin spotting machines of this gen-

eral type bowling pins which have been swept or-

removed from a bowling alley into the pit adja~-
cent the end of the alley are conveyed from the
pit and delivered to pin distributing mechanism.
At the proper time during the operation of the

- machine bowling pins are discharged from the
distributor or delivered therefrom to g device
which places them in playing positions on the pin
supporting portion of the alley.

While several types of distributor mechanism
are known in the art the present invention makes
possible a rapid distribution of bowling pins one
by one into substantially triangular arrangement
corresponding to the playing positions which the
several pins in the distributor will take when

placed on the alley. The mechanism constitut-

ing the invention handles each pin with a mini-
mum of wear and tear, and therefore the life of
the pins is increased by its use.

An object of this invention is to provide, in an

automatic bowling pin setting machine, novel -

pin distributing mechanism, by the use of which
the operation and general performance of the
machine may be improved.

Other objects of the invention are to provide
novel and improved pin distributing mechan-
ism, which is simple, compact and sturdy so that,
in use it may be operated with the minimum of
- servicing and replacement of parts: also to pro-
vide an improved pin distributing mechanism in

which pin cups are mounted in a novel manner; .

in which a flexible pin carrier having pin cups
thereon may traverse a plurality of relatively
closely arranged pin stations and from which a
set of pins may be simultaneously discharged in-

to a machine element for delivery to the bed of

an alley.

Further objects are to provide, in a bowling pin
distributing mechanism, improved electrical con-
trol means therefor, by which pins are auto-

- matically delivered to pin cups, and by which &

they are released by improved pin supporting and
latching and release means. '

With these and other objects not specifically
mentioned in view, the invention consists in cer-

- tain combinations which will be hereinafter fully ¢

(CL 273--43)
; -2
described, and set forth in the claims hereunto
appended.
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In the accompanying drawings which illustrate
a preferred embodiment of the invention and
form a part of this specification, and in which
like characters of reference indicate the same or
like parts:

Fig. 1 is a somewhat diagrammatic side eleva-
tion of a portion of an automatic pin setting ma-
chine, having therein a pin distributor embody-
ing the invention.

Fig. 2 is a plan view, on an enlarged scale, of
the pin distributor of this invention.

Fig. 3 is a transverse vertical section, on an en~
larged scale, on line 3—3 of Fig. 5, of a portion
of the distributor drive mechanism.

Fig. 4 is a transverse vertical section, on en-
larged scale, of clutch mechanism for controlling
the distributor drive mechanism, taken on line
{—34 of Fig. 2.

Fig. 5 is an enlarged, longitudinal vertical sec-
tion of the distributor, taken approximately on
line 5—?5 of Fig. 2.

Fig. 6 is a sectional plan view thereof, on the
same scale as Fig. 2, taken approximately on line
5—8 of Fig. 5.

Fig. 7 is a diagrammatic view, illustrating the
form of the trip devices on the respective pin
cups when in pin discharging relation to a se-
ries of stops on the distributor.

Fig. 8 is a side elevation of one of the pin re-~

- celving cups of the distributor.

Fig. 9 is a similar elevation viewed at right
angles to Fig. 8. ‘

Tig. 10 is a bottom plan view of the cup of Figs.
8 and 9. .

Fig. 11 is a diagram of a suitable electrical cir-
cuit in which is included instrumentalities for
controlling the sequence of operation of the pin
distributor. ’ .

Fig. 12 is a horizontal section of the cup taken

, on line 12—12 of Fig, 5.

Fig. 13 is a fragmentary, sectional elevation
of one of the pin cups, showing the pin support~
ing means thereof released and 2 pin descending
through the cup.

The machine, shown somewhat diagrammati-
cally in Fig. 1, and in which a pin distributor of
the present invention is operatively: arranged,
may be suitably mounted at the rear of an alley
A. AV the sides of the latter are upright walls
or kickbacks 28 connected at their rear ends by
a vertical cross frame or housing 22. Between
the rear wall 24 of the alley and the frame 22,
and extending between the kickbacks 23, is a pit
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25 into which pins P, felled by thrown balls, or
propelled rearwardly by an automatic sweep de-
vice (not shown) passing rearwaardly over the
alley, are deposited.

Such pins may fall upon a suitable element for
assisting their movement to the rear, such for
example, as the pivoted and spring supported
board or ‘plate 28 which inclines downwardly to
the rear, as indicated.

All pins P arriving at the back of the pit 258 ¥

come into engagement with and are-carried up=
wardly one after another, by & suitable ‘endless
pin conveyor or elevator (not shown) disposed
within the frame or housing 22.

A more detailed showing of ‘thie parts of the °

machine briefly described above may ke found
in Rundell Patent No. 2,388,707 .previously ‘re-
ferred to. )

At a suitable elevation in housing 22 fhe pin
conveyor (not shown) deposits the pins in sue-
‘cession, upon a ‘deflector 30 which Gelivers “the
pins, either end foremost, upon a suitable trans-
‘port Hevice 52 which carries the pins P towards
‘and drops ‘them ‘into the distributor ‘designated
wenerally D.

The -distributor ‘D, constructed &nd ‘operating
in accordance with this invention, will ‘be ‘de-
-seribed ‘in detail ‘as:this disclosure proceeds.

‘The ‘pin transport device 32 shown comprises
‘g, ‘pair -of ‘endless 'V-belts 3§ rTunning on pairs ‘of
.pulleys 3§, 38 and 40, one pair, such a5 the pulleys
36, béing-driven‘in-a direction to cause the upper
runs of the ‘belts, upon which the pins are car-
‘vied, to ‘travel forwardly as indicated by the-ar-
“row, Fig. 1. _

The pins P'may fall irom -the’ deflecétor means
‘50 onto ‘the -belts 34 either ‘nité end or handle
:end Toremost, ‘but it is -desirable that all ‘pins
‘he delivered to the -distributor ‘D ‘butt end fore-
most so that they will ail stand handle ‘end up
‘in‘the distributor.

Belts 31 wre 'so ‘spated that pins P received
thereon butt foremost will continue ‘thus 4o the
-Histributor ‘D, as ‘stated (see Fig, 1.

“However, -when ‘any pins ‘P fall handie fore-
most on the transport device, see Fig. 1, ‘handle
‘portions of ‘such ‘pins will ‘project downwardly
and forwardly ‘lbetween ‘the ‘belts ‘and-as'the belts
‘move forward, such handle ‘portions will gbut

an end 42 of a -plate 48 disposed hetween and .

‘below: the ‘upper runs of ‘the bslts. Such pin
handles will be held back while the butts there-
~of ‘proceed ‘and those pins thus turn %end for.end
until the butts thereof project forwardly. "Thus
‘g1l -pins ‘are orierted and :proceed butt foremost
on the belts 34 with their handles dragging along
‘the'top'of plate 44.

Any other ‘suitable ‘means ‘may ‘be used to
‘convey ‘the pins from the elevator ‘to the -dis-
tributor D.

The -distributor ‘D, ‘which ‘is ‘to be described,
is horizontally arranged and is suitdbly sup-
ported on an upper, stationary ‘horizontal skele-
ton frame 53 secured to spaced uprights 52.

“Uprights 52 are fixed to and project upwardly
from horizontal side members 54 of the machine
frame, Fig. 1.

Also mounted on frame 52 .are a .set of fen
downwardly and forwardly .inclined pin -guides
.or delivery -chutes 58 arranged in triangular pat-
tern, Fig. 6, corresponding to the pin pattern
.on the alley A. At an .appropriate time @ set
»f ten pins are simultaneously .discharged. from
the distributer D .into the -chutes 55 through

4
which they are guided fo and assume upright
positions in spotting table T.

Table T may be of any suitable construction
enabling it to reciprocate vertically between an
upper position below and adjacent the chutes
56 for receiving pins therefrom and an extreme
lower position adjacent the @lley fo spot pins
“‘thereon in playing position.

Movement of table T to and from spofting
‘position relative to alley A may be effected by
‘any suitable means such as the crank arms 68
ad 62, Arth 68 °is mounted on a rotatable hori-
zontal shaft 64 supported in bearings on the dis-

~ ‘tributor frame §8,Fig. 2, while arm 62 is mounted
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to oscillate on & similar shaft 66 on the table
T, “Phe frée ends of these crank arms are pivot-
ally cvonnected to 'z link €8. As arms 68 travel
in a clockwise direction, as viewed in Figure 1,
and ‘the ‘pivotal connections between arms 69
and links §8 move past dead ecentfer, crank arms
52 'move ‘in a -counterclockwise -direction. In
-tHis 'manner, ‘table T, which is guided vertically
in guides 2, described hereinafter, is given ‘a
-siibstantially straight line movemerit to antIrom
alley A.

“raple T may ‘e guided up and down'by rollers
70 movable in vertical -guides T2 ‘fixed to the
machine frame 54. The arms 69 &nd €2, fhe
-connecting link 8, ‘rollers 16 ‘and guides 12 -are
‘preferably provided at ‘hoth:sides of the 'machine.
Sinee this invenition concerns itself only with
e movel and improved pin -distrivitor D, it is
fhousht that the foregoing *brief /deseription ‘of
#he 'machine /including ‘a suitable ‘table -oper-

5 -atively associated with the distributor will suffice

to afford 'a proper understanding of the inven-
tion.

The construction -and operation :¢f ‘the ‘novel
pin distribitor D ‘will now “be described, the best
showing -of ‘the general mrrangement ‘of ‘its ‘parts
‘being Tound in'Figs. 2-and 5.

"he distributer D includes ‘a *horizontally dis-
-posed, -endless ‘and ‘intermitterfly ‘operable pin
carrier, designated generally at-S. "This “carrier
S is ‘composed of ‘ten fexible sections or 1engths
%5 ‘of substantially ‘equal length such as ‘chain
formed of ‘a plurglity of links 76. -Although link
chain is shown and described, and is preferred,
‘gections ‘of -anhy other ‘suitdble flexible ineans
=uch as metal cable which has’litfle or ‘no-streteh
:can ‘be-used. The sections 76 alternate with and
‘gre -operativély ‘connected to ten pin ‘recelving
cups, individually idertified by the ‘nixnbers
419, :and corresponding ‘n 'numiber ‘with the
‘number of *pins usually forming i - set.

The pin-carrier S'is mounted ‘so as to ‘assuine
s ‘serpentine form such 'that,'when gt Yest, cups
{.ifg -are ‘disposed ih the ‘conventional triangular
‘paitern shown ‘in Tig. ‘2, ‘wherein. the cups are
arranged ‘operatively to-correspond to the ‘chutes
%58, which -deliver ‘pins to table T, ‘arranged in
the ‘Playing pattern iin which ‘pins ‘are ‘disposed
theréby ‘on the -altey -A. To ‘s0 ‘riovably ‘mount
the pin ‘carrier S, it ‘operatively feripEges With
and travels upon e plurality of drivingand driven
members, such as sprockets or gears 80-85.

To assist in ‘an understanding ‘of ‘the operation
-of “tHe ‘distributor D, ‘each of the pin ‘carrying
cups Nos. =10 has its identifying numeral ‘con-
nected thereto by a line in'Fig.-2. The nuterals
la to ‘18a, used to designate the stations of the
pin pattern, are within the-cups. ab the:respsc-

-tive stations in Fig. 2. This :pin patiern s of

the wsual :or recognized .order -:in which .pils -are
qiumbered ‘when <on the jalley, Thus, :although
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the cups numbered 1-10 can assume different
successive positions as the carrier S is driven
during operation, the pattern numbers ia-10a
will remain as shown.

All of the sprockets 80-85 are disposed in a
horizontal plane, and the pin carrier S moves
about these sprockets in the direction of the
arrows. Fig. 2, under the influence of sprocket
80, which is the drive element for the distrib-
utor D.

Sprockets 81-85 are all mounted to rotate
on vertical shafts 856 supported in brackets 83
fixed on and extending upwardly from the dis-
tributor frame 58, see Figs. 1 and 5.

All members 86-85 are what may be termed
mutilated sprockets. Each sprocket 81-85, for
example, is cut away to provide three equidistant
arcuate cup seats or recesses §0 for the reception
of the pin cups. Driving sprocket 80 is smaller
than sprockets 81-85, and is provided with two
diametrically opposed seats 88 in which pin cups
i-10 are adapted to be seated.

As shown in the drawings, see particularly Figs.
2 and 5, the pulleys 38 carrying the forward
ends of the pin delivery belts 34 are arranged
longitudinally of the machine and above the dis-
tributor D in a position in rear of and adjacent
the Ba pin spot or station of the pin pattern.
Thus when ping leave the forward ends of the
belts 34, each pin in succession will descend to-
wards and into any cup on the pin carrier 8
which may be at station 5a. ]

To assist in guiding pins P, butt end foremost,
into cups in the foregoing position there is ar-
ranged between the pulleys 38 g downwardly and
forwardly inclined guide plate §4,
portion of this guide 94 ig preferably arranged
concentric with the shaft 98 mounting the pulleys
38 and may, in effect, form a continuation of the
pin deflecting plate 44, previously described.

Guide plate 94 terminates at its lower forward
edge adjacent the rear peripheral portion of any
cup at station Sz and ig there secured to a pair
of support plates 98. These are secured to and
extend forwardly from g bearing arm 188 at the
top of a bracket 182 projecting upwardly from
the frame 59. The forward end of plate 44 and
the top rear portion of plate 88 may also be se-
cured to the arm {98, as indicated in Fig, 5.

All of the cups Nos. 1 to 10 are of the same -

size and construction. In Figs, 8-10 cup No. 8
is shown in detail. The cups each comprise g
vertical cylindrical member {34 formed of sheet
metal, and open at itg top and bottom ends. The
inside diameter of member {84 is scmewhat
greater than the maximum diameter of the hody
of a pin P, whereby ping can enter and be dis-
charged from the cups readily while nevertheless
the pins are confined in the cups approximately
on the axes of the cups.

The upper edge of each cup preferahly termi-
nates in a flaring outwardly directed flange Q6.

One end of each of the sprocket chain sections
75 is pivotally secured at 188 to a clip or bracket
110, see Figs. 8 and 9, one of which is fastened
to the outside of each cup at the rear thereof
when considering the direction of travel of the
pin carrier S through the distributor,

The opposite end of each chain section earries
in the free end of its termina]l link 78 a pivot pin
{112 on the upper and lower ends of which rollers
118 are rotatably secured, see Figs. 8 and 19.
These rollers are confined in oppositely facing
upper and lower tracks |8 formed in a curved

guide member ({8 rigidly secured to the outer

10

6
face of each cup diametrically opposite clip 110,
The roller tracks 1i6 are concentric with the
axes of the cups.

The station or position 5a of distributor D, lo-
cated as above described, may be referred to as
the pin delivery station, and in order to assist
pins in properly entering cups at that station
as they descend the guide 94, there is disposed
opposite that guide a fixed abutment [ 20 which
is secured to the frame 50 ang projects upwardly
therefrom. This abutment 120 includes a curved
vertical plate {22 positioned adjacent to and ex-

- tending above the edge of any cup at said sta-
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tion. Thus the bottoms or butt ends of pins
moving towards a cup at station 5a will strike
against part (22 and will be diverted thereby into
the cup. Overtravel of the pins, and consequent
engagement with the top edge of a cup with pos-
sible non-delivery of g pin into a cup is thus
avoided.

Means are provided which may bhe releasably
positioned so as to extend across the bottoms of
the cups to retain pins in upright position there-
in as shown in Figs. 1 and 5, and which means
may be automatically shifted to g position at one
side of the cup bottoms to enable pins to pass
through the cups into the chutes 56, when de-
sired. )

In accordance with this invention such means
are automatically controlled so that simultaneous
movement thereof to pin releasing position is

_effected only after ping have been delivered to

all eups Nos. 1 to 10 at station 5q as a result of
step by step movement of the pin carrier 8
which has caused those cups to successively pass
into station 5a.

The means above mentioned are shown clearly
in Figs. 8-10 in connection with cup No. 8. Such
means are substantially duplicated for all cups.

As there shown, each cup has secured to the
outside wall thereof near its bottom edge a hori-
zontal bracket 139, each end of which mounts a
pivot 132 the axes of which are in aligsnment.
Movably mounteq on each pivot 132 is an arm
134. The free ends of these arms 134 have se-
cured therein the opposite ends of a horizontal
pin supporting bar or member 138 which extends
barallel with the axes of the pivots 132, 'This
bar 138 may be releasably positioned beneath and
across the bottom of the cup hody 104 in a posi-
tion to releasably support a pin in said cup, -

For this purpose each arm (34 has connected
thereto one end of 3 tension spring 140 the
other end of which ig attached to a fixed ¢lip
142 on the outer wall of the cup.

The springs 140 thus yieldingly hold the pin
supporting bar 13§ upwardly against or in con-
tact with the bottom of the cup so as to extend
approximately across the center thereof, as
clearly seen in Fig, 10. ' ‘

Obviously, as thus far described, g pin entering
& cup would, upon engaging the pin support 186,
calse its arms 134 to swing with it about the
pivots 132 to a lateral bosition such that a pin
would pass through the cup. Means on each
cup for releasably securing the member 136 in
pin supporting position across the bottom of a
cup is therefore provided, which means may be
simultanecusly actuated at g selected time to re-
lease all the cup supporting bars 13§ for simul-
taneous passage of all pins out of all cups 194,

Such means include a releasable latch bar 146
IMounted on each cup so as to extend horizontal-
ly alongside and below the cup bottom.: Each

-latch bar has a part which may exteng beneath
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a ‘projecting -end of the pin supporting bar 136
of that cup to lock that bar in pin supporting re-
sition, as clearly seen in Figs, 8-10. Each latch
bar 146 is provided with a vertical portion 148
attached to o horizontal pivet sleeve 139 through
which passes a pivoh 182 mounted in spaced
fanges 484 projecting from a bracket {86 fas-
tened to the.outer wall of the cup.

- Surrounding the pivot sleeve 88 is a coil spring
180, one end of which is secured in a hole
in one of the flanges 158 and the other end of
which extends about the part 148 of the lateh bar
148 in a manner to urge the latch inwardly and
thereby releassbly secure it beneath the pin

supporting bar 428, as in Figs. 3-10. By ghift- 1

ing the lateh bar 146 outwardly to the dotied line
position indicated in Fig. 8, the latch will e
moved away from and will release the pin sup-
port bar §36. The means for effecting this ae-~
tion is described hereinafter.

- The descent of pins P inte the cups at sta-
4ion 5o .obviously .occurs with considerable im-
pact on the pia supporting bars {36. This im-
pact, threugh the connections descrived, is
transmitted to the cups and, incidentally, to the
pivotal connections between those cups and the
chain sections 183.

In order to reduce the resulting strains and
displacement of parts as a result -of the afore-
mentioned impact, each cup is provided, see Figs.
5 and 9, with an exterior reinforcement in the
form -of a curved metal strip {34, the bottom
portion -of swhich js fanged outwardly and up-
wardly to nrovide a horizontal rest 188 -econeen-
tric with the cup. As-each cup assumes its sta-
tionary pin receiving position at station Bz, iis
rest 468 will project over and engage upon the
top face of drive sprocket .60 :at the edge of the
cup seab or recess 9% of that sprocket which, ab
ibat time, is adjacent the eup wall and cconcen-
trie “with -the -axis thereof.

Thus the -impact of the pin descent, as de-
scribed, is transmitted to and taken up largely
by the sprocket 80.

The reinforcement '164 may, in the move-
sment of -cups to other positions in-the distribu-
tor, engage other sprockets in the manner just
described, as for exarmple, at station fa where
it would -engage sprocket 83, as seen in Fig. 5.
Howeyvet, such engagement is merely ineidental
since other than -at station Ba, -the .cup struc-
4ures -do not receive pin impact such -as occurs
at that station.

As previously stated, cups Nos. A4-19 -come %0
rest only at stations fa-ida, as illustrated ‘in
Fig. 2, and it is desirable to effect gentle start-
ing .and stopping -of the pin carrier -8 for move-
ament .of the cups into -and out -of stop positions
with preferably an accelerated motion between
such pesitions to thereby reduce -the overall time
in which a complete cycle of movement of the
distributor is :made. -

" Por this purpose guitable drive mechanism op-
eratively associated ‘with the sprocket -gear 80

s provided. Sprocket gear 28 is rotatably ss- 6

cured to the upper end of a vertical shaft 170
‘which, below said sprocket 89, is supported in
.a bearing in the upper end 472 of & pracket 174
fixed to the distributor frame 58. The shaft
{76 -extends below frame 50 where its lower
end is journalled in another ‘bearing in bracket
114. Below frame 58, shaft (78 has fixed there-
to .2 bevel gear 116 which meshes with 2 bevel
pinion 138 fized.on one end.of a horizontal shaft
180 rotatably .mounted :in :a kearing extension
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mittently operated to

of the bracket 174. The opposite end of the
shaft 180 has secured thereto a crank 82, fhe
free end of which carries a roller 184 engageable
in 2 straight track 186 extending lengthwise of
a driving crank arm (88.

This crank arm 188 is secured fo one end of &
horizontal shaft 198 rotatably mounted in a
bearing 192 depending from frame 80 in a man-
ner to position shaft 190 in a vertical plang pass=
ing through the axis of shaft 183 and at a dis-
tance below the horizontal plane of the agis of
said shaft 186. The opposite end of shaft 190
has seeured to it a driven section 196 of a suib-
able one-revolution clutch 188. The driving
section 282 of clutch 198 is rotatably supported
on shaft 199 and may be constantly driven by
2 belt 204 from a suitable power souree, nos
shown, incorporated in the machine. The
drvien member {88 of the clutch has a projec-
tion 266 engagable with an abutment 2063 dis-
posed between the ends of a clutch lever 2[9.
Cne end of that lever is pivoted at 2{2 on the
channel 208 and its other end is pivotally at-
tached ab 214 to a link which operatively con-
nects it to an armature or a plunger 216 of &
solenoid 2i8 supported on a bracket 220 on the
channel 288.

A tension spring 222 secured to the clutch
lever 218 and to a stud 224 vieldingly urges the
lever to clutch latching position in engagement
with prejection 288, as shown in Fig. 4, '

The solencid 218 is arranged in a cireuif Ssuch
as that iliustrated in Fig. 11. This eircuit is-ep-
eratively connected to the main -control circuit
of the machine. The solenoid 218 is inter-
intermittently release
clutch 188 and allow the clutch fe couple and
thereby advance the pin carrier S step by step
to carry the pin receiving cups Nos. {—{0 there-
of into and out of pin receiving position at sta-~
tion 5a under control of .electrical elements in

the circuit shown, as will be explained.

The clutch {88 may be a selecied commercial
{ype available in the open market. One such

5 is the Hilliard Single Revolution Clutch No. 2,

milliard Clutch Bulletin MNo. 239, issued by The
Hilliard Corporation, Elmira, New York, to which

has been added an overruning cluteh to operate

veversely, such as found in Hilliard Bulletin

131-D. Thus the clutch {83, when engaged and
declutched by lever 218, acts to immediately stop

the pin carrier S, whereby the cups are posi-
tioned exactly where needed.
Preferably, to avoid back-up of the canrier

8 by rebound when brought to vest, a second
clutch device such ag that found in RBulletin 239

‘above mentioned can he used -t0 hold the carrier
s from moving backward from stop peosition.
Such a cluteh device 138a is installed bstween
sprocket 85 and its shaft 88, see Pig. 2,

Since -the above mentioned clutch devices and
their functions are well-known, it is -deemsd
unnecessary to illustrate them in further de-
tail.

Each time the solenoid 218 is actuated to it
the -cam lever 218 ouf of engagement with part
268 of the cluteh, the clutch will avtemabically
engage and drive shaft 128 and its stiached
driving arm 188 through one revolutien. Tpon
examination of Fig. 3, it will be seen that upon
rotation of shaft {92 the extremity of crank 488
will turn about the axis .of shatfi 139 through

the eircular path #88¢ shown in dotted lines-in
-that figure.

Conseguently the .engag of

‘roller 484 in the slide 186 .0f arm 183 will rotate.
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" crank arm 182 about the axis of shaft { 80, as
indicated by the smaller dotted line circle (82a.

The extremity of arm 188 will travel about
path 188a at a constant rate of speed. How-
ever, since the shaft {88 is offset with respect
to shaft 199, as stated, the roller {84 carried
on the shorter crank arm ;g2 will, as it traverses
the guide {86 in arm 188, travel through the
smaller path §82¢ concentric with the axis of
shaft 188. Thus, in order for roller {84 t0 keep
up with the speed of the end of arm {88 about
the larger circle i88q, it will gradually increase
or accelerate in speed as it leaves the position
shown in Fig. 3 until it arrives at its maximum
rate diametrically opposite said position after
which its speed decreases until it returns to its
initial or stop position.

The proportion of the parts of the drive mech-
anism disposed between crank arm 182 and the
sprocket 80 is such as to cifect 180° of revolution
of shaft {78 and its gear 88, thus advancing all
cups one step. For example, cup No. § will shift
from position 5a to position 8¢ and all the other
cups will move a corresponding distance which
will bring all of these eups to rest in axial align-
ment with the centers of the spot positions
{a-10a. In this movement, through the opera-
tion of the drive mechanism, just described, each
travel stroke will start and terminate relatively
slowly and gently with appreciable acceleration
in between to thereby reduce the time required
for such movement.

In the position of the parts shown in Fig. 2, it
will be noted that some of the pin cups, such as
cups Nos. [, 2, 6 and 10 are out of engagement with
the seats of the adjacent sprocket wheels 81, 82,
84 and 85. When thus positioned these cups are
supported by chain sections 75 connected there-
to which are in mesh with teeth of sprockets &1,
82, 84 and 85.

However, it will be noted that in the positions
occupied at this time by the other cups Nos. 3, 4,
1, 8, 5 and 9 the chain sections 75 which are
connected to such cups are extending in curved
baths about and in mesh with the teeth of the
respective sprockets. This is, in effect, as if the
cups constituted links of the chain since these
cups are in mesh with the sprockets by their en-
gagement in the seats 98 thereof.

The importance of the slidable connection of
one end of each chain section to an adjacent
cup through rollers (14 and curved tracks 118
will now be understood.

“With such an arrangement the effective or
operative length of the chain 15 as a whole is not
changed. When the cups are in positions 2¢, 3a,
40 and 6a, for example, the chain sections at op-
posite sides of those cups are disposed on a
straight line crossing the axes of the cups. How-
ever, in the position of a cup such as cup No. 4
at position Ta, ends of the chain sections at-
tached thereto do not pass in a straight line
through the cup axis, but in effect pass through
& curved line crossing the cup axis and concen-
tric with the axis of sprocket 81,

Here the cup is seated in a sprocket and acts
as one of the sections of chain, as stated above.
This is for the reason that the rollers {4 at-
tached to one of the chain sections connected to
that cup have travelled in the track portions {16
from a central position in that track towards one
end thereof.

It will be understood that in different positions
of the cups in their travel about the distributor
said chain rollers 114 automatically shift in the
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tracks {16 on the cups in one direction or another
and thereby maintain the chain at a constant
overall length. -

By this arrangement a simple and sure opera-
tive arrangement of the pin carrier S is efiected
whereby all of the cups are maintained in their
intended positions and come to rest directly over
the pin spots or stations ba—{8g without the use
of additional sprockets or other takeup devices.
In this manner the closest and most compact ar-
rangement possible of the sprockets 8885 and
of all ten cups on the distributor is effected.

It has been thought desirable to provide means
for steadying the cups Nos. i—1§ in their move-
ments through the distributor, and especially to
hold the cups against tilting or wobbling on their
pivots relatively to the chain sections 75 of the
carrier S.

For this purpose there is shown in Pigs. 1, 5
and 6 means associated with the sprocket wheels
80-85. Each of the wheels 81-85 has a hub 238
surmounting its shaft, while wheel 80 has g simi-
hub 232, Fig. 5. PFixed to each hub 230 at a dis-
tance below its sprocket is g three armed steady-
rest 236, see Fig. 6. Each arm terminates in a
seat 238 in vertical alisnment and concentric
with the cup seats 90 above, to thereby engage
the same cups and co-operate with said upper
seats in holding the cups in upright positions.

Hub 232 of wheel 88 has a two-armed rest 240,
the seats of which align with the two seats in
that wheel 80. The operation of the rest 240 is
identical with that of the other rests 2386.

" In order to explain the operation of the here-
in disclosed pin distributor, reference is made to
Fig. 2 in which the pin carrier S should be con-
sidered as having travelled or indexed to move
nine steps. Therefore, cup No. 8 is at the loading
station €z where a pin has been dropped into it;

% cup No. T is at station 8a; cup No. 4 at station

Ta, and so on.

If the chain is now indexed to make ohe more
step, cup No. 8 will move from the loading sta-
tion 5a to position 8a; cup No. § will move from
position 8a to station 5¢; cup No. 9 from (0a to
%2; cup No. 10 from 6a to 10a, with the other cups
moving correspondingly.

When this step has been taken, it will be
readily seen that all cups Nos. 1-10 will be loaded
and will be at the corresponding stations {a—i0a
and a set of ping will be ready for discharge from
the distributor.

After this set of pins has been unloaded, the
first pin of the next set will be deposited in cup
No. § while it is still at the loading station 5a
and before the carrier S is given its first step
forward in the next cycle. Thus when the car-
rier S has moved one more step, the No. 9 cup will
move to station 5¢ and receive g pin. The cups
which follow will all be loaded ready for the
final step which carries the loaded cups to the
pin discharge position.

Means are provided for simultaneously engag-
ing and swinging aside all of the latches 146 of
cups Nos. (-18 when the pin carrier S has re-
ceived its tenth indexing movement to bring the
Cups, as numbered, into alignment with the pin
spot positions la-10a, as just explained. The
construction and arrangement of said means is
such that this simultaneous release of all the
pin support members 136 can only be effected
when all of the loaded cups have been moved to
the unloading position, The releasing means in-
cludes a plurality of latch devices, one of which
is arranged on the frame 50 for co-operative re-
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1atiofi with the pini support of an adjacent cup
when in pin dischiargé position. The stops at
positions fa-8¢ inclusive and those at positions
8a—~10¢ inclusive, are fixed while the stop at sta~
tion 5¢ is movable into and out of a position in
which it can engage and release the pin support
for the No. 5 cup, for a réason to be explained.

In Figs. 6 and 7 is shown didgrammatically 2
sef of ten stops 250-259 inclusive, which co-0per-
ate respectively with latch bars 146 for the pin
hiolding bars 136 fof cups Nos. 5,9, 19,6,3,1,2, 4,
1 and 8. Sinée it is desited that these stops be
effective to release the ping only after the cups
hive been advanced ten steps, as stated, it is
riécessary that these stops be so arranged as to
allow free travel of the pih carrier S withiout
Ye stops engaging and reléasing the latches (49
during any of the nine step by step movements
of the earrier S in a given cycle previous to its
arfival at the tefith or pin discharge position.
For this purpose each latch (45 is provided
with 4 gepending stud. Of the latch bars 146
on ¢ups Nos. 5, §, 19, 6 and 3 these studs, desig-
nated 260, are relativély short and esich is posi-
tioned eitheér abt a different distance from the
free end of its bar {48 or if at the sare distance,
a$ of the bars for cups Nos. § and 9, these bars

océupy different relative positions on the ¢ups.

The lateh bats 146 for cups Nos. I, 2, 4, 7and 8

are providéd with similarly arranged depending :

studs 262 Which, Howevér, are longer than the
studs 260, N

_ As seen in Fig. 7, the upper ends of stops 263-
354 inclisive, aré relatively close to the latch
bars (46. In Fig. 6, it will be seen that these
stops 250-254 are dispased in relatively different
angiilar positions with respect to the cup cen-
fers Nos. 5, 9, 19, 6 and 3 with which they are
associdted and which are indicated by cross marks
in that figure. :

Stops 255-258 inclusive however, have their
tpper erids & greater distarice below the latch bars
{46 than those of the stops £56-254. Thus, while
ds indicated, the studs 262 can, when in proper
position, éngagé the related stops 255-253, the
studs 280 can pass over the last mentioned stops
without contacting them. o

Fig. 6 likewise illustratés the angular disposi-
tion of stops 255-259 relatively to the eross marks
indiéating the cup centers Nos. I, ¢, 4, T and §.

The forégoing arrangement is such that all
studs 288 and 262 can either pass fréely over or
lateraliy by all of the stops 250-259 without en-
gagement therewith until the fenth step has been
éffected, at which time all of the studs 269 and
252 may come into engagément with their if=
tended stops, as in Fig. 7. At such time movable
stop 250 at station Sa will be automstically moved
from its dotted lie position Fig. 7 to its full
liné Position. This movement of stop 250 will
be explairied in connection with the electrical
circuit shown in Fig. 11

As shown in Fig. 5, there is pivotally miounted
at 270 on the guide plate 84 a trip lever 212 one
énd of which projects into the path of pins de-
scending the guide platé so that each time a
pin passes down that plate towards pin recelving
station 5a, lever 272 will be engaged and swung
abouf its pivot. The other end of trip lever 272
is operatively associated with a micro-switch 274

whicH, as shown ixl the diagram Fig. 11 is normal-

Iy 6pén. Each timeé lever 272 is actuated it will
momentarily close the contacts of the mlicro-
switch 2:4 and thereby energize a solenoid 218.
This &ction opérates the one-revolution clutch
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196 6 effect a one step advance movenient of
the pin carriér S, except at one specific time in
the cycle, as will be explained. )

Switch 274 is conniectéd by a line 276 to oné
side of a normally opén pit switch 278 arranged
in the pit beneath the pivoted plate 28. Switeh
278 is retained in open position by a spring 280
or other yielding member arranged beneath plat-
form 28 in a mannerto urge it upwardly into the
position shown. Downward pressure on plat-
form 28, as by the arrival of a ball thereon, will
cause it to swing downwardly about its pivot
and close switch 273. . , .

Micro-switch 274 i§ connected by another line
222 to one side of solenoid 21§, the other side
of which is connected by conductor 284 to pOWEr
line 286. N )

The othér power line 288 1€ads to a normally
closed micro-switch 298 mounted on bracket 120
in position to be engaged by & cam 282 fixed to
and projecting from the outside wall of cup NO.
¢ when that ¢up efitet's station 5¢. That gide of
switch 266 which is connected to conductor 288
is also connected by conductor 286 to the ofler
side of the pit switch 278, .

Bower line 285 is also connected to one side
of a solenoid 298 mounted on the distributor
frame 50 below station 5a. Solenoid 295 is con=
nected by line 368 to & hormally open micyo=
switch 862 also arranged i the path of cam 282
on cup No. § so as {o be etigaged théreby at 4
selected time after it has engagéd and opened
switch 288. A branch line 334 connects thé switch
202 to line 285. o

As described dbove, thé delivery of pins one
after another into cups§ at station 5¢ actuates
micro-switch 214 thirdugh trip lever 272 4and
causes an advance movement of the pin eafiier
S by energizing solénoid 218 afid releasing ¢hitch

y 182 for a one revolution movement.

However, when ¢up No. § reaches station Ba,
2 pin descending into that cup, whilé actuating
micro-switch 274, does not then éfect the tenth
step or advance movement of chain carrier §

. since cain 282 on cup No. 8 will have éngaged

and opened micro-switch 205. Thaf switch I
wired in series with micro-switch 274 so that
when open it will hold this ¢ircuit opeil and pre~

vent energization of solenoid 218, ) _

As best seen in Fig. 5, the armatuie of solenoid
249 is operatively contiected to movabie stor 250,
before mentiched, which is pivoted ofi & paft
of the distributor frame §0 at 313. This stop
250 is normally held out of the path of stids
266 or 262 on the lateh bars 146 by a tefision
spririg 812. This cleararice position of stop 250
is illiistrated in Fig. 6 whete projections 314 fov
limiting its movement about its pivot 318 are also
shown. o ) ;

As stated, wheli the tenth pin is delivered into
¢up No. § at station 5¢ the advance of the pin
carrier § is momentarily prevented by the oper-
ing of switch 259. However, before the ten
Toaded pins can bé discharged, the pin carrier $
must advance one step further in order to bring
the loaded cups Nos, i~18 to the pin positions
fa-i8a.

In order to understand thé operation which
effects sueh last step of thé pin carrier S in
a mannes t0 overconie the open cireuit coridition
caused by actuatioh of switch 283, certain opera-
tions in & typical frame of bowling will be cori-
sidered.

At the start of such a frame one set of pins
is in playiiig position on the alley, while another
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set is in the cups of the distributor in the ninth
step position just mentioned. The machine is
now in condition for the first ball of a frame to
be rolled.

Upon rolling the first ball, its arrvial in the
pit will depress platform 28 and close pit switeh
218. Closing of this switch will cause current
from line 283 to bypass the now open switch 2969
by way of conductor 296 and through closed
switch 278, will pass through lines 276 and 282
to solenoid 218 and thence back to power line
286. Current thus passing through solenocid 218
will cause the clutch 198 to be released and make
8 one-revolution movement, thus driving the pin
carrier S through its tenth step to bring all of
the loaded cups into position where the pins
therein can be discharged.

As the carrier moves to this position, cam 282
on cup No. § will engage and close micro-switch
302, thus operating the solenoid 298 to swing
movable stop 250 into position for obstructing
stud 260 on latch bar $48 of cup No. 8.

In the last stage of this tenth step of the pin
carrier S all of the stops 258-258 will simulta-
neously intercept studs 268 and 282 and all of
the latch bars 148 will be swung clear of the pin
supporting bars {36 which they have been sup-
porting. ‘This action will cause the pins in the
cups, through gravity, to exert downward force
on and push their supporting rods {38 to one
side about pivots {32. The pins will all thus be
free to leave the cups of the pin carrier and pass
through chutes 55 into the tabie T,

Just before cup No. 8 comes to rest at position
8a, but not before the pin in cup No. 5 has peen
discharged at position 5a, cam 292 thereon passes
out of engagement with and permits micro-switch
302 to open. This de-energizes solenoid 298 caus-
ing pivoted stop 258 at station 5a to be shifted
from its latch engaging position to a position
wherein it will be free of stud 266 on latch 148
for cup No. 5. By such action pin supporting
rod 136 of cup No. 5 will be free to swing to pin
supporting position beneath the cup. It will be
locked in that position at once by the return of
released latch bar 146 to latching position through
its spring 1{60.

It will be seen that cup No. 5 at position 5o
is now conditioned to receive and support the
next pin to pass downwardly over guide plate 94
from delivery belts 34.

This will be the first pin of 2 new set. In its
movement into cup No. 5, that pin will actuate
micro-switch 274 through trip lever 272 thereby
causing the pin carrier S to advance the first
step of a new cycle as the result of energization
of solenoid 218 and the resultant one revolution
operation of clutch 198.

This movement of the carrier will carry loaded
cup No. § from position 5g to position 8a.

Simultaneously all of the studs 260 and 262 on
.the other latch bars 146 will ride over their re-
spective stops 25{-259 and free the latch bars.
Since the ten pins of the former set have left
‘the cups the pin supporting bars {36 of the un-
loaded cups Nos. -4 and Nos. 6-10 will have
swung back to pin supporting position by action
of their springs 148. Thus, as the latch bars
free themselves in the step movement of the pin
.carrier just considered they will automatically re-
turn into position to latch all bars {38 under in-
fluence of their springs 160.

Pin support bar 136 of cup No. 5 has already
- been latched at station 5¢ and is supporting a
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pin in that cup during the foregoing step move-
ment of the pin carrier S, as previously stated.

By the subsequent delivery of pins one after
another downwardly over the guide plate 94, the
pin carrier S will be caused to advance step by
step until ten cups have again been filled and an-
other cycle of the distributor completed.

After the first ball of a frame has been rolled,
as previously mentioned, a set of pins in dis-
tributor D is delivered into the spotter cups. Pins
knocked into the pit are elevated through the
rear section 22 and are delivered one after an-
other into the distributor D by the belts 34. The
table T descends and engages tobs of pins re-
maining standing on the alley, electrically indi-
cating the presence of such pins, if any, and
mechanically lifts those pins from the alley.

The sweep mechanism (not shown) then re-
moves deadwood from the alley into the pit for
elevation at the rear, as stated. The table again
descends and replaces the picked-up pins on
their previous spots on the alley and returns to
its upper position still carrying the set of ten pins
which had been discharged into it from the dis-

9 tributor.

When a second ball of a frame is rolled, the
action is largely a repetition of that occurring as
the result of the rolling of the first ball. An
exception is that the  distributor does not dis-
charge additional pins into the top of the table
which is still carrying the set of pins just men-
tioned because the means for discharging pins
from distributor D is incapacitated by the ma-
chine control. Also any pins remaining stand-
ing on the alley are not picked up by a second
descent of the table but are swept with the dead-
wood, if any, into the pit. .

The overall action of the machine is such that
the table now deposits on the alley the ten pins
which it has been carrying.

Since a set of pins has been deposited in the
distributor the machine is ready to receive the
first ball of another frame. Variations in the
cyclic operation of the machine as dictated by
a strike frame of bowling, or other such varia-
tions, while modifying the cyclic operation of the
machine as a whole, do not basically alter.the
operation of the distributor. This is true since
the operation of the distributor is dependent
upon, and & cycle of operation thereof is begun
by, the delivery into it of the first pin of a set
and its cycle of operation is terminated by the
delivery into it of the tenth pin of the same set.

Sinee we are not concerned further with the
operation of the machine as a whole, further
reference thereto is omitted,

I claim:

1. In an automatic bowling pin setting machine
having a spotting device formed to receive a
seiected number of pins in triangular playing
pattern and to place said pins on an alley, pin
distributing mechanism including spaced chain
sections, pin cups alternating therewith and con-
nected to adjacent chain sections to form an
endless pin carrier, a cup loading station, means
for moving said carrier through a closed path
and locating said cups in succession at said Sta-
tion, a conveyor constructed and arranged. to
deliver a bowling pin to each empty cup located
at said station, mechanism for moving filled cups
from said station and locating them in substan-
tially triangular pin pattern arrangement above
said device, and means effecting the simultaneous
discharge of all of said pins from said cups into
said device.
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. If & AtenTatic bowling piti sétting riachine,
pifi distributifig mechanism fichuding an endless
piny carifer eoniposed of sections oOf chain of
équal Tenigth and din eups alternating thervewithr
&iid pivoted to the ends of adjacent ehain see-
tiofs fér move_meﬁf; fheréwith, subports releasably
holding pifi§ i €ach of §aid cups,; and means for
drivisg Said endless put carrier in a serpentine
path whéfein 4l 8aid cups pass geriatim through
ﬁﬁiﬁts» denning o sélécted pattern, meaiis for -
térmittently aifesting said pin carrier so that the
¢ctifs suceessively come to rest ab one of said
poitits for Feceiving 4 pin thereat, sgid points eot=
résponiding in Bumber to the number of cups on
said pify ¢arriet; all of sdid points being traversed
by said erpeiitifie path, and sgid cups siniitts
taneotisly entérifig axd leaving said stations upon
riGvement 6f $aid pili cafiier, ahd means for oV~
ing §did suppofts te effect the diseharge of pins
{om said cips.

‘3. I an aitomatic pin setting miachine, pin
distFibiting mechanism ineluding an endless pifi
éarFier composed of fiexible sections and pin cups
slternating therewith and corinected to the ends
of adjacent flexible sections, & plurality of sta=
tiohs $paced ifi 4 t¥iangular pin pattern upon a
¢losied path traversed by said pin carrier, means

for deiving §4id pin cariier Step by step in in-
créments corresponding to the distauce along
8aid clésed path befweell any two adjacent sta-
tions, Wiereby said egrpier may simultaneously

"""" from Station to station of said
“tifangilal pin ‘pattein, 4 plurality of stibstan=
tially triafigulaily srfanged pih spotting uniis,
mesHS mounting said iinits beneath said stabions,
pist éup dischisree Hiealis; and operating mecha~
pism for actuating said diselarge means simul-~
taneously to effect the siinultaneous delivery of
&l ping from said cups into said umits.

4. In an automatic bowling pin settihg ma-
ehine, pin distributing mechanism including an
endless pin carrier compesed of sections of chain
and & plurality of pin-cups altérnating therewith,
gprockets supporting said pin carrier substan-
tially throughout its entire length for mevement
i o serpentine path, each of sald cups having &
fiXed pivot &t one side, and a slidably mounted
pivot at its opposite side; said pivets connecting
3aié cup to oppositely disposed adjacent ends of
two of said chain sections, said slidable pivot
ponnections being movable substantially horizon-
tally telatively to the -direction of movement of
§aid -cups to enable said chain sections to mesh
with ‘said -sprockets in said -serpentine movement
-of ‘$aid pin darrier.

5. Tn an automatic bowling pin setting ma-
chine, pin distributicg mechanism ineluding an
endless fiexivble pin carrier composed of sections
of ehain of equal length and pin cups alternating
therewith and pivoted to the ends of adjacent
chain-séctions, supports mounting said carrier to
t¥avel said cups in a generally horizontal tri-
gngular path of travel means for driving said
endless pin earrier, a plurality -of substantially
triangularly arranged stations corresponding in
humber t6 the number of cups on said pin carrier
gfd &1l of which are traversed by said cups in
said movement of said carrier, means for deliver-
‘jhig pins in succession to said cups at one of said
stytions, said carrier drive means being operable
to move said carrier step by step to bring said
-¢ups to rest in succession at said one station to
‘¥éeeive 4 pin théreat, means operable by each pin
‘gélivered to a cup at said station to initiate
said step movement of said carrier to plaée suc-
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dessive cups at said delivery station, and after the
delivery of a pin into the last-empty cup to locate
gaid filled cups above said stations for delivery
of pins thereto.

€. In & pin distributing mechanism for a bowl-
g pin spotting machine, a substantially hori-
sonitd]l endless pin carrier, including & plurality
6f bowling pin holders mounted substantially
équidistantly dlong said carrier, a plurality of

! gproékets supporting said carriey for micovement

6f said holders in a substantidlly horizontal plane,
§aig sprockets being provided with peripheral
Fopessés accommodating said holders as said car-
¥iep travels around said sprockets, means mouni-
ing said sprockets for positioning three of said
holders at the apices of a triangle and the re-
maining holders in an arrangement therewith
eoiiforming to the triangular arrangemsnt of
vowling pins on the playing béd of a bowling
alley, meanis for delivering bowling pins in sue-
céssion 16 said holders, and means for simul-
taneously discharging all of said trangularly ar-
raxnged pins from said holders.

7. In a bowling pin distributing mechanisim as
described in claim 6, &4 pin SUppore mounted on
éach of said holders, means normally maintaining
esch of said supperts in pin supperting relation
felative to the bottom of each of said holders, and
wherein said means for discharging all of said
pias from said holders includes means opserative
when éach of said holders contains a pin for
moving said supports out of engagement with the
base of a Bowling pin.

8. In g pin-distributing meclianism for-an auto-
matic bowling pin setting machine, a pin loading
station, an endless pin carrier mounted above the
Bed of a bowling alley, a plurality of spaced pin
cups mounied on said carrier, sdid cups heing
constructed and arranged to loosely encircle the
putt ends of bhowling pibs, movable members
mounting said carrier for travel in-a closed gen-
efally triangular path, such thHat said cups car-
ried thereby are adapted o be disposed in &
substantially triangular pin playing arrangement,
a movable support carried by each cup for sup-
porting a bowling pin handle end upright therein,
means for driving said members to move ‘said
eiidless pin earrier and to dispose said cups suc-
cessively at said loading station, and means for
simultaneously releasing each of said movable
supports for movement out of engagement with
a pin supported thereby for discharging said pins
from said cups for transfer to said bed of said
howling alley.

9. In an sutomatic bowling pin setting ma~-
chine, a pin loading station, pin distributing
mechanism including an endless pin carrier com-
posed of sections of chain of equal length and
pin cups alternating therewith and conneacted to
the ends of -adjacent chain sections, means
mounting said carrier above the hed of a bowl-
ing alley, said means including a plurality of
sprocket wheels arranged to mount said carrier
for movement in a closed path, said plurality of
sprocket wheels including three sprocket wheels
moutited on shasts forming the apices of a tri-

‘angle, said sprockets having spaced peripherdl

seats therein into which §aid pin cups may mesh
while said chain sections mesh with the-teeth of
said sprockets, so that peripheral portions-of ad-
jacent sprockets may be spaced apart a distance
substantially less than the diameter of said pin
cups and said cups are zsdapted to be disposed
in & substantially friangular pin playing arrange-

ment, mechanism. for driving said sprocket wheels
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“to move said endless pin earrier and dispose said
pin cups successively at said loading station, a
Pin support for each of said cups, means for se-
curing each of said supports in pin holding posi-
tion, and means for releasing said supports for
discharge of pins from said cups for transfer to
said bed of said bowling alley.

10. In an automatic bowling pin setting ma-
chine, a pin loading station, pin distributing
mechanism including an endless pin carrier com~
posed of sections of chain and pin cups alternat-
ing therewith and pivoted to the ends of adjacent
chain sections, mechanism operatively supporting
said pin carrier above the bed of a bowling alley,
including members mounting said carrier for
travel in a generally triangular path such that
said cups are adapted to be disposed in a sub-
stantially triangular pin blaying arrangement,
means for driving said endless pin carrier to lo-
cate said pin cups sueccessively at said loading
station, a plurality of stations arranged in g tri-
angular pin pattern traversed by said path, said
cups being spaced to simultaneously enter said
stations upon movement of said pin carrier, and

each cup passing in succession through all of said

stations, a pin support for each of said cups,
means for securing each of said supports in pin
holding position, and means for releasing said
supports for discharge of pins from said cups for
transfer to said bed of said alley.

11. In an automatic bowling pin sefting ma-
chine, pin distributing mechanism including an
endless flexible pin carrier composed of sections of
chain of equal length and pin cups alternating
therewith and connected to the ends of adjacent
chain sections, and means for driving said end-
less pin carrier in a serpentine path in which said
pin cups move in succession through a pin de-
livery station, means for delivering a pin in suc-
cession to each cup at said station, each cup be-
ing open at opposite ends and having a movable
pin support at one of said ends, latch means for
each cup to releasably secure its pin support in
pin holding position during and after passing of
each cup through said delivery station and until
all said cups have received pins, a pin discharge
station for each of said cups, latch release stops
located adjacent each of said discharge stations,
means mounting said latch release stops in such
position ags to engage selectively with correspond-
ing cup latch means to move said supports to pin
release positions in response to the movement of
sald cups to their respective pin discharge sta-
tions.

12. In an automatic bowling pin setting ma-
chine, pin distributing mechanism including an
endless pin carrier having pin cups mounted sub-
stantially equidistantly therealong, means for
driving said endless pin carrier in 3 closed path
in which said pin cups move in suceession through
a plurality of discharge stations, one of which
also serves as a pin delivery station, means for
interrupting the movement of said carrier upon
arrival of empty cups at said delivery station,
means for delivering a pin, in succession, to each
empty cup located at said delivery station, means
associated with each cup for releasably support-
ing a pin therein, fixed stops at each station other
than said delivery station positioned to allow
loaded cups to traverse said stations until all cups
are loaded, and a movable stop at said delivery
station normally positioned to likewise allow
loaded cups to pass through that station, a trip
element for each of said releasable supporting
means, each element being so positioned on its
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respective cup as to pass all of said stops except
the stop associated with the corresponding dis-
charge station of its cup, means for actuating
said carrier driving means to move said cup last
to be loaded away from said delivery station and
locate said previously loaded cups in pin dis-
charging position at said stations relative to said
fixed stops, means for moving said movable stop
into position to be engaged by its corresponding
trip element, supports mounting said fixed stops
such that in response to the movement of said
loaded cups to pin delivery position, each stop will
then intercept the trip element for the releasable
pin supporting means on s selected cup to re-

5 lease the pins from all cups.

13. In an automatic bowling pin setting ma-
chine, pin distributing mechanism including an
endless pin carrier, spaced pin cups operatively
connected to said carrier, means for driving said
endless pin carrier to carry said pin cups in suc-
cession through a plurality of discharge stations,
one of which serves as a pin delivery station at
which all cups successively come to rest, means
for delivering pins in succession, to each cup at
sald delivery station, support means associated
with each cup for releasably supporting a pin
therein, fixed stops at each station other than
said delivery station, means supporting said fixed
stops to allow loaded cups to traverse said sta-
tions until all cups are loaded, differently . posi-
tioned trip elements carried by each of said cups
for each of said releasable support means, means
mounting said trip elements on said cups so as to
bass all of said stops except the stop associated
with the corresponding discharge station, a mov-
able stop at said delivery station, means normally
positioning said movable stop in inoperative po-
sition until all cups are loaded, a device for actu~
ating said driving means in response to the deliv-
ery of a pin into the last of said cups to be load-
ed for engaging all of said trip elements with said
fixed stops except the trip element on the last
of said cups to be loaded, and means operative
substantially simultaneously therewith for mov-
ing said movable stop to engage said last-named

_trip element, said stops being operative in re-

sponse to said last movement of said driving
means and the engagement of said trip elements
with said stops for moving said trip elements to
effect the release of said pin support means from
engagement with pins held thereby to effect the
discharge of all pins from all of said cups.

14. In an automatic bowling pin setting ma-
chine, pin distributing mechanism including an
endless pin carrier, pin cups earried by said car-
rier, means for driving said pin carrier, means
on each cup for releasably supporting a pin
therein, an electrical ecircuit including a switch
operable by delivered pins to effect a step by step
operation of said driving means of said carrier,
a plurality of intermediate stations in which said
cups are brought to rest by said carrier includ-
ing a pin delivery station, pin delivery means at
said delivery station, stops at each station other
than said delivery station pesitioned to allow
loaded cups to traverse said stations until all
cups are loaded, a movable stop at said delivery
station, means normally locating said movable
stop in an inoperative position to likewise allow
loaded cups to pass through that station, a sole-
noid operatively connected to said movable stop,
and a solenoid switch in said circuit, means op-
erative in response to the delivery of a pin into
the last of said cups to be loaded at said pin de-
livery station to actuate said solenoid switch and
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energize said solenoid to shift said movable stop
to an eperative position, other means operable
when all cups have been loaded for operating said
carrier driving means to move said carrier with
said loaded eups and locate said cups in pin re-
leasing position at said stations relative to said
stops, and pin release means for said cups op-
erated by said stops in response to the movement
of said cups to said pin releasing position for
simultaneously moving all of said pin support-
ing means on all of said eups to pin diseharging
position.

15. In a bowling pin distributor for a bowl-
ing pin spotting machine having a pin setting
frame for setting pins on a bowling alley, an
endless pin carrier, said carrier comprising a plu-
rality of alternately connected flexible sections
and substantially eylindrieal pin supporiing hold-
ers, o movable pin holding device earried by each
of said holders for maintaining a bowling pin
handle end upright therein, separate means for
moving eaeh of said movable pin holding devices
to free said pins in said holders for discharging
said pins therefrom, means for supporting said
earrier in said position to maintain said holders
ine substantially triangular pin playing arrange-
ment, and similarly arranged pin receiving de-
vices on said frame and located beneath said
holders of said distributor for receiving said pins
discharged from said holders.

16. In an automatic bowling pin setting ma-
ehine having a spotting device, a plurality of pin
spotting units mounted on said device and ar-
rapged in substantially triangular playing pat-
tern, means for moving said deviee to and from
a bowling alley to place pins on sazid alley, pin
distributing meehanism including spaced flexi-
ble sections, pin cups alternating therewith and
connected to adjacent flexible sections to form
an endless pin carrier, a cup loading station,
means for movinhg said carrier through a serpen-
tine path to loeate said cups seriatim at said
station for delivery of pins in suecession there-
into and to locate filled cups in discharge posi-
tions corresponding to the arrangement of said
units on said device, means for depositing pins
in said cups at said leading station, and means
for discharging said pins in said cups to said
spotting units.

17. In an sutomatic bowling pin setting ma- !

chine, pin distributing mechanism including an
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endless pin carrier comprising flextble sections
and pin cups alternating therewith and con-
nected to the ends of adjacent sections, a pin
delivery station, means for driving said pin car-
rier intermittently in a closed path and locat-
ing each of said pin eups in succession at said
pin delivery station, a plurality of intermediate

“stations to which said cups are moved by said

earrier, means for delivering pins in succession
to successive cups at said delivery station, mov-
ably mounted support means associated with
each cup for releasably supporting a pin there-
in, fixed stops at each of said intermediate sta-
tions, a. movably mounted stop at said delivery
station, differently positioned tvip elements for
each. of said cups, each of said elements having
means mounting it on iis respective cup So as
to pass all of said fixed stops except the stop
associated with s eorresponding intermediate sta-
tion, the trip element carried by the last cup
to be filled being adapted to coact with said mov-
ably mounted stop, means normally helding satd
movably mounted stop out of the path of travel
of said leaded cups passing through said delivery
station, a device for moving said nmovably mount-
ed stop into operative pesition for engagement
with said trip element on said last eup to be filled
with a pin, and means operative after the de-
livery of a pin into the last empty cup to be
loaded and in response to the movement of said
pin carrier to engage said trip elements with
their respective fized stops and said movably
mounted stop to move said trip elements and
velease said releasable pin supporting means for
adischarge of said pins from said cups.
THOMAS FLINT.
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