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The present inventmn 1 elates to mechanzsm fer
for {1se in standard or commer(nal forms of bewl-
ing alleys Dy which the manual cléaring, set-
tifig and resetting of the pins ang 21l manusl
operations now required in éonnection therewith
are dispensed with and the various Operatmns
are automatleally accomplished.

The present 1nvent10n i§ a continuation in part
of my copending application, Serial No. 663,018,
'ﬁled Aprll 18, 19486, now Patent No. 2,531,167, is-
stied November 91,1950,

The prlmary ebJect ef the present 1nvent10n IS
anism for automatleally orlentmg the pins and
delwerlng them to the pin setter.

Further objects are to provide a constriietion
of maximum simplicity, efficiency, economy and
ease of assembly and operation, and sucéh fur-
ther objects, advantages and capablhtles as will
later more fully appear and are inherently pos-
sessed thereby.

- The ihvention further resides in the éonstruc-

tion, coimbination and arrangement of parts il-
lustrated in the accompanying drawings; and
while there 1s shown fhetein a preferred em-
bodlment it is to be understood that the S§ame
is suscebtible of modificatiori and change, and
comprehends -:Jther details, arrangemeénts of
parts, features and conistructions without depart-
ing from the spirit of the invention.

In the drawmgs

Fig. 1 is a d1agrammat1e view in su:ie eleva~
tion of the cemplete assembly,

Fig, 2 is a plan view of the rear end of a bowl-
mg alley and showing the novel arrangement of
the transveise belts in the pit for autematlcally
separating and dehvermg thé thrown ball ahd
fallen ping collected in the pit after the ball has
been delivered;

Fig. 8 is a front elevatmnal view of -the novel
arrangement of pit belts, the view being taken in
a plane represented by the line 8—=3 of Fig. 2

Fig. 4 is g sectiohal view taken on lineé 4——4
of Flg 2. 1ook1ng in the diréction of the arfows:

Fig. 5 i§ 4 front €lévational vieWw showing the
relative levels of the three p1t belts:

Fig. 6 is a top plan view showmg the détails
of the mechanhism of conveyor 13;

Fig. 7 is a séctional view taken on line T—=1
of Fig. 6 showmg the deta11 construction: of the
rotating disk 120; |

Fig. 8 is a sectional view taken on Ime 8—8 of
Big. 6;

Fig. 9 is a top plan view of a chain smtable fer
use in the rear pin convéyor; and -
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Fig. 10 is a side viéw of that chain. |
Referring more particularly to theé novel em-
bodiment shown in the drawinigs, the présent ifi-
vention relates to méchanism disposed adjdcent
the pit end of a bowling alley for automatlcally

atcomplishing the eperatlons prevmusly aCCom-

plished by a pin boy in the pit, and especially to
mechanism disposed in the pit and assoeiatéd
therewith for collecting the fallen pins and
thrown ball, separating the ball ffom the pins,
and separately delivering thie ball to thé front of
the alley and the pihs fo an automatically oper-
ated setting mechanism for setting the pins in
a manner similar to that manually performed by

the pin boy:

AS shown in Figs: 1 and 2, the réar end {
of the bowling alley 2 is provided with locating

Spots 3 Upon which the ping 4 are placed. At

the rear of the alley i§ provided the pit 5 for
receiving the fallen pins and ball and suitably
mounted toward the rédar of the pit is a eushion

& suspended above the bottom of the pit. The

pins are separated from the ball by a mechanism
;llustrated in Figs. 2 and 3 and hereinafter de=
scribed in detail. Thé separated pilis are then
delivered through a suitable arrangement of
conveyors to a pin hoist 7 having g plurality of
spaced depending hook$ 8§ which carry the pins
upwardly and then over the rear end of the alley
and automatically drop these pins into spaced
chutes 9 upon the actuation of suitible electri=
cally and automatically controlled trlpplng mech-
anism, thé c¢hutes leading to & pihi setter 10
which is vertically movable into and out of
pin sevtting position. . Although one chute is
illustrated in Pig. 1 it will be understood that
the pin setter includes ten setting cups; each
of which is located at the lower end of its re-
speetive chute; so that there are ten chutes in

r- .

Such chutes are per s well known to those
skilled in this art so that further description
therecof is deemed uhnécessary.

The ball {1 is delivered to thé side e‘f the pit
opposite to that of thé pins where it is received
upcnr & ball hoist {2 which élévates the ball
andg dlsehalges it upon an inclined suppert 13
connecting with g transverse runway or ball
return {4 leading to a return runway 5 extendmg
longzitudinally of the alley whereby the ball is réx
turned to the front of the alley to the bowler
Suitably mounted at the rear of tHe alley is 4
pim sweep (6 which sweeps the alley clear of
pins.

- In describing the arrangement of the belts or
other conveying mechanism, theé terms “risht"

- and “left” are used when loekmg toward the
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rear of the alley from the position of the howler
at the front.

In Figs. 2 and 3 is shown the novel arrange-
ment of pit conveyors comprising a transverse
conveyor belt {1 moving in the direction of the
arrow A for delivering the pins to the pin con-
veyvor 18 disposed longitudinally of the alley and
along one side of the pit 5. Conveyor belt |17
is provided with projections or knobs ITA which
permit the ball to roll over them but which
assist in catching the pins and prevent slippage.
Associated with the pit conveyor {1 are trans-
verse pit conveyors 19 and 20 and an inter-
mediate pit conveyor 21, with the pit conveyors
{9 and 20 moving in the directions of the arrows
B and C, respectively, while the longitudinally
extending intermediate pit conveyor 21 moves in
the direction of the arrow ID. To assure sepa-
ration of the ball from the pins in the pit
and the delivery therefrom of the ball and pins
to their proper position for discharge or re-
moval from the pit, the belts are inclined In
suich manner that the transverse pit conveyor
IT which extends completely across the pit is
pitched forwardly at the left side thereoi and
rearwardly at the right side thereof so that al-
though this conveyor is moving in the direction
of the arrow A to carry the pins in that direc-
tion, the ball will automatically roll toward the
rear and to the right of this conveyor (Fig. 3)
and pass thereat onto the pit conveyor 9. As
clearly shown in Fig. 1, the ball is restrained
from forward movement by the rear portion of
the alley I. As shown in Fig. 3, the front end
of roller 24 is at a greater height than the front
end of roller 25, which in turn is at a greater
height than the front end of roller 23. Therefore
the ball rolls to the right even when it falls on
the forwardly pitched portion of conveyor (1.

The pit conveyor belt 19 is pitched downwardly
away from its direction of travel with its rear
risht end corner disposed at a lower elevation
than the forward right end corner so that the
ball rolls thereto for delivery to the ball hoist
12. The pit conveyor belt 20 is pitched down-
wardly toward the intermediate conveyor 21 and
forwardly toward the pit conveyor T for con-
veying the pins collected thereon toward either
the conveyor 21 or the conveyor I1. Likewise,
any pins collected on the pit conveyor 18 will be
directed inwardly toward the conveyor 21 and
conveyor 11. To maintain the pitch of these
beits, the upper surface of each belt preferably
passes over a plate having the desired pitch and
over a pair of rollers. Any suitable drive mecha-
nism may be provided for rotating these rollers
and belts. For example, a single drive roller 23
may be provided for rotating the belts IT and
(9, while the other roller 24 for the belt IT and
the roller 25 for the belt (9 are preferably but
idlers and free to rotate with the belts. Similarly,
conveyor belt 20 passes around rollers 28 and 21
and the transverse belt 21 is carried around a
pair of rollers 28 and 29, one of each pair being
driven and the other of each pair being an idler.

As shown in Fig. 3, roller 24 inclines or slopes
toward the front. Roller 2T also inclines or
slopes toward the front. On the other hand, as
clearly shown in Fig. 3, roller 23 inclines toward
the rear. The purpose of this construction is
to cause the ball to roll rearwardly and to the
richt. The pins are always fed by the pit con-
veyor i1 to the front portion of the pin conveyor
8. The junction of conveyor IT and conveyor
I8 is a possible zone of clogging of pins. To pre-
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vent clogging, conveyor 2@ is pitched forwardly
whereby it places on conveyors (1 or 21 any pins
that are not taken up by conveyor (8. Since
conveyor 20 is located rearwardly of the junction
of conveyors {8 and 7 it insures against perpetu-
ation of a clogged condition. Of course, pins
taken up in regular order by conveyor 18 are
not returned to conveyor 23.

Fig. 3 is a front elevation showing the novel
arrangement of the four pit belts of Fig. 2. This
view shows the relative levels of these belts, with
the top surface of belt 21 at a slightly lower
level than the adjacent ends of belts 8 and
20. Pins which are knocked or swept into the
pit may fall on any or all of the four pit belts.
Those which fall onto belt (T are carried fo
the left toward pin conveyor 18. If this conveyor
does not immediately accept a pin because of
other interfering pins or because the pin is not
in the proper longitudinal position to be ac-
commodated by this conveyor {8, the pin will roll
back toward the right onto belt [T to be carried
to the left again or will roll onto belt 20 by
which it will be carried to the right onto longi-
tudinal belt 21 which moves toward belt I1.
Since belt 21 is at a slightly lower level than the
adjacent ends of belts {9 and 20 any pins which
may fall on belts 19 and 20 will not roll irom
one to the other of these belts but will be posi-
tively carried forward by belt 21. To insure
against the pins slipping the surface of belt 21
is provided with transverse, evenly spaced ridges
or strips of rubber, leather or other suitable ma-
terial.

As shown in Fig. 2, the pins are delivered by
the collecting conveyor {8 to a conveyor 13, the
function of whieh is to deposit the pins with
their small ends upward into a delivery cup
74, after transporting them rearwardly and trans-
versely of the alley. As clearly shown in Figs. 6,
7, 8, 9 and 10 this conveyor comprises a belt 13D
for transporting the pins, a disc member 120 for
aiding in transporting the pins around the rear
left corner of the pit, and appropriate instru-
mentalities for guiding and driving the belt. Disk
member 120 (Figs. 6 and 7) is generally conical
in shape and comprises a top member 23 J, made
of some material that frictionally engages the
pins, and a sprocket 134, the sprocket being rigid-
ly secured to member 236 by a tubular member
233. The subassembly comprising elements 131,
236, 233 is mounted for rotation on a shaft 133
by bearings 231 and 232. Also mounted on shaft
133 is a sprocket 132, the sprocket being mounted
for rotation by bearings 234, 235. The shaft is
rigidly secured to a suitable foundation (ot
shown) and appropriate means is provided to
maintain the axial positions of the sprockets rela-
tive to the shaft.

Referring now to Fig. 6 the belt 130 is driven
by sprocket 16f. This belt drives sprocket 131
in a clockwise direction and sprocket 132 in a
counterclockwise direction, as will presently be
explained. As best seen in Fig. 7, the course of
the lower run of conveyor 113, starting from
sprocket 161 is left and then forwardly back to
sprocket 162, whereby sprocket 132 turns counter-
clockwise. The upper run of the conveyor con-
tacts sprocket (31 and the lower run contacts
sprocket 132. The belt is provided with a suitahle

firame 164 whereby the upper run of the belt

is guided for motion rearwardly and then around

the rear left corner of the pit and finally trans-
versely of the pit. In rounding said corner the
edge 169 of the belt travels in overlapping rela-




member l 61 d1spesed between the dlsk top mem-—
ber” 9353 and the sprocket 131.

“Belt 136 is driven by sprocket 161 ard sprocket
161 18’ driven by any smtable mechanism which
need net be ‘siown. specifically herein, because
_conveyor primie movers are well known to the art.
It will be-seen that the belt l3§3 and-the' chain

"__whlch carries it yitst have tWo degreee of ‘fiéxure. |
- This reqmrernent s satisfied by the censtructlon "

'shewn in' Pigs. 9 and 10. The belt cemprlses 9,
plurality of separate top sectmns {70, {71 and so
forth, each having g cornvex end: end g, concave end
‘whereby the belt is rotatable around disk member
128 while its edgeis’ presented to the disk mem-
“ber. Each section is rigidly~secured to an outer
fotk member "172. These fork memnibers ‘are
“formed with a main portion {13 and bifuréated
portions 174 and 175. Pivotally secured with
respect to each fork member (72 is a fork mem-
ber {76, which consists of a body portion {77 and
bifurcated arms {78 and {79. The pivotal attach-
ment is attained by a bearing (89 having ex-
tended portions projecting through apertures in
arms 178 and (79, one of which extensions rigidly
seats in arm 174 and the other of which exten-
sions projects through arm (75 and terminates
in an enlarged head [82.
this arrangement of forks 112, {78 provides for
flexure of the belt in the herizontal direction, the
cear teeth on sprockets 131 and {32 bemg 1=
sertable in the pockets 183 and |84,

In order to provide for vertical flexure of the

belt 139, whereby it can be driven by sprocket
16§ (Fig. 6), the other end of each fork member
(72 is similarly pivotally secured to the other
end of each fork member {73, bifurcated arms
(85, 186, 181, 189, and bearing {82 being provided
for that purpose. It will be seen that the teeth
on sprockets 161 and 182 are insertable within
pockets {82 and {93.

As shown in Fig. 2, from the collecting con-
veyor I8 the pins are next delivered to the con-
veyor 18 which deposits successive pins with their
small ends upward into a delivery cup 14.

When the pins, moving along singly, on con-
veyor 8, reach the rear end of this conveyor they
pass on to the receiving end of the convevor 13
which extends partially arocund the contact disc
(28 rotatably mounted on vertical shait 133 and
driven by sprecket (31, Disk 120 1s provided
with an inclined surface such that when rotating
in g clockwise direction, it exerts friction on the
sides of the pins near the butt ends thereof to
swing them about on the conveyor if they hsve
entered the conveycer in head foremost crientea-
tion. To accomplish this in a satisfactory man-
ner I have found that the speed of disec {28 and
conveyor 13 should be somewhat greater than
that of conveyor {8 in order to prevent any over-
lapping of the pins on conveyor 13.

That is, if the butt end is foremost while the
pin is on conveyor (8, it will continue in such
position on conveyor i3 and will pass around the
dise {20 without being affected thereby. How-
ever, if the head end happens to be foremost while
on conveyor 18, the position of the pin is reversed
by the action of dise i25 in conjunction with the
reversing device shown in Fig. 6 which cocmprises
curved wall {22 and curved rib (23, the latier of
such height above disc 120 that the head end
of the pin will project below said rib into the
- pocket formed by the wall 122, where it 1s re-
tarded, while the butt end of the pin proceeds
foremost on conveyor 13. This reverses the pin

It will he seen that
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and” ceuses the butt end to proceed foremest on
""conveyor 73. ‘“However, if for- any Teason’a pm
"4 should slip past this- reversmg device, 1t “will
‘move forward on conveyor 13 with the head énd

foremost until it contacts “opposing rollers i24

‘rotatably mounted on arms (25 which dre pwotal-—
1y mounted on pins 126 supperted in brackets 239
_"'(see Fig. 4).
f,‘engege end bear down on the hody of" the pms
‘being carried laterally toward the pin“tup 74,
‘causing’ each mdlwduel pin to“be up- eneed a8
“it leaves tlie conveyor and thus to drop-into" the
cup ‘with its butt end down.

The mllers Oor pr essure f’l@“ﬁb&ls !M

The individual pins standmg in- “the - cup 14
are lifted therefrom by the hooks*8 ‘carried - on
the conveyor- 1 (Fig. 1). - This conveyor includes
a vertical portion extending between the sprocket
78 and the‘sprockets 80 -and 82, as well as a

“horizontal potrtion extending: from the sprockets

880 and 82 to the sprecket 81, ‘Thus the pins-are
lifted vertically irom the cup 74 to a position well
above the level of the bowling alley | and are
conveyed forwardly across the pit 8 and to a posi-
tion above the pin setter 10 where they are in-
dividually disposed in the chutes 9.

While there has been shown and described
what is at present considered to be the preferred
embodiment of my invention, it will be obvious
to those skilled in the art that various changes
and substitutions of equivalents may be made
therein without departing from the true scope
of the invention.

Having thus described my invention, I claim:

1. In g bowling alley operating mechanism, a
pin orienting conveyor comprising a chain articu-
lated for flexing both horizontally and vertically;
sald convevor chain having an operating span
extending partially around a horizontally dis-
posed sprocket and a refurn span coextensive
with but below the operating span and extending
partially around a second horizontally disposed
sprocket below the first; with return bends of
chain extending around idlars at each end of the
conveyor and joining the upper and lower spans
¢f chaln into an endless loop; together with an
articulated belt carried by the chain and adapted
to receive bowling-pins, a conical disc adjacent
the operating span of the chain and mounted on
the upper sprocket; said disc having its peripheral
edge aajacent the conveyor chain and having an
elevated central porticn to engage the hase of
pins passing around the sprocket and swing them
about on the belt, and an obstruction disposed
radially outwardly from the sprocket to engage
the head ends of pins passing therearound and
initiate swinging movement,

2. In a bowling alley operating mechanism, a
pin orienting conveyor comprising g horizontally
movable belt having a laterally extending curved
portion therein; with anh obstruction disposed

-radially outwardly from the curved portion so

constructed and arranged as to ke engaged by
the head ends of bowling-pins transported head
end foremost along the conveyor, and frictional
means disposed inwardly of the said curved por-
tion to engage the side surfaces of said pins ad-
jacent their butt ends and swing them about as
the pins are carried around said curved portion:
said frictional means comprising a rotatable disec
having its periphery adjacent the conveyor belt
at the curved portion thereof, and an elevatzad
central portion projecting above the level of the
conveyor to engage pins passing around the dise
and swing them about on the belt.

3. In a bowling alley operating mechanism, a
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pin orienting conveyor comprising a horizontally
movable belt with coacting pin engaging devices
disposed on opposite sides of said conveyor and
adjacent the path of movement of the pins there-
on: said devices being so constructed and ar-
ranged as to engage both the head ends and the
butt ends of pins moving head end foremost along
the conveyor and to swing said pins about on the
conveyor belt; said devices comprising a pocket
to receive and engage the head ends of said pins
and a rotatable friction wheel having g portion
projecting above the level of the conveyor for
engaging the butt ends of the pins and swinging
them about to reverse the orientation of said pins
on the conveyor.

ARTHUR M, SIMPSON.
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