Nov. 4, 1952 G. A. MONTOOTH 2,616,694
: BOWLING PIN HANDLING APPARATUS ‘
Filed June 6, 1947 ' : 8 Sheets-Sheet 1

N f '§§!; Y/ jin BN I J 1 ‘.\Q
N \:r ld Il N A N
S = X
‘g 3 K ,f Iﬂ f = I t%\
@ N \,‘ ' -
W7

s

9 \
A ¥ < 7 \
___:;;" % \ \t Y N
N R \ V2 X
™ Qe W ]
© 8 S 8 Vz”'—"é s S
A & =1 o
I |
Trdernlor

73

‘ Geor e/i./floﬂfood%/

2y nce
’ Lo Hilormey.




G. A. MONTOOTH
BOWLING PIN HANDLING APPARATUS

Nov. 4, 1952

2,616,694

8 Sheets-Sheet 2

Filed June 6, 1947

| —

29

. A ————

- Awverdor.
George /L Mpnfaafﬁ.

R fllorricy.

== i o —T
1 I
A ol R |
1 1l
..... 2 m Mr_ T L i
T o [ ot
o i foa
ry o ! P2 I
o __nn“..mN.nu_ . -y =S +
e 4
4 B, 067 R i m“.
i I T o :
y L - Zor 4R,
AN o
e — ——— 1)
o917 opr,
~T M.\ \ J ] - . QM-\:
= \Togtr sy = P
vl o
P
/.
/




Nov. 4, 1952 . G. A. MONTOOTH - 2,616,694
BOWLING PIN HANDLING APPARATUS

Filed June 6, 1947 8 Sheets-Sheet 3
N A 9
3 ¥ N, N
=" .
‘1 Pr— : 7 =\:§
N .
\) ; l ! :
Y| s
I N
|
3 9
N ¥
¥ N
9 T
X A \y
NS S N
) 35 §

|
|
._/@

N
Ve A S
S S N g I~
‘"{1? Y = o % , %ﬁ
i S E
| AE
| :
N i
il D 5 )|
) ¥ I
ke i ,5
HH _}: §
“ t l
e S ' : ! .
ML Wil s
“EEE - ==
h X g N N
N Zrgerilor:
deay&ﬂ.mantooi/l
By e B¢

: /Zil‘érrzgy.




2,616,694

G. A. MONTOOTH
BOWLING PIN HANDLING APPARATUS

Nov. 4, 1952

8 Sheets-Sheet 4

/
2

Lo~

Filed June 6, 1947

| b2

- Iﬂ/cjﬂ Zort
Gieorge /2 7770 r1iaolf;
.ﬂ/forﬂ_@

s 8 TP



2,616,694

. G. A. MONTOOTH

BOWLING PIN HANDLING APPARATUS

Nov_.' 4, 1952

8 Sheets—Sheet 5

Filed June 6, 1947

Ve s

M s .mw\\_-_*_.m__ il
um I.l: :l/\ o m. o -
1
1 /2, ’
i K \WMW\ MWK
vELS fgr
_ £z
\\0.“\\

Trrderebor:

George /. 777072800 % -

A jffa‘rr_r'_ey.‘




,616,694

2

G. A. MONTOOTH
BOWLING PIN HANDLING APPARATUS

Nov. 4, 1952

8 Sheets~Sheet 6

Filed June 6, 1947

Hloriéodts;

Sarelors
Loy A orney,

_Zrr
George /.

we e

sor| 69 A% < WJ
. 09f gor(9s ogr 29F

\ /

~




Nov. 4, 1952 G. A. MONTOOTH 2,616,694

BOWLING PIN HANDLING APPARATUS
Filed June 6, 1947 8 Sheets-Sheet 7

-
Q :

S

-4

——l ¥ : '
Ty -

3 : : =2 _Zrrekritor

. . W/ Z. ' 66076/Z7ﬂoﬂfaoﬂ
g By Ena |
R orrecy -

—




"~ G. A. MONTOOTH

BOWLING PIN HANDLING APPARATUS

2,616,694

Nov. 4, 1952

8 Sheets-Sheet 8

Filed June 6, 1947

_ser

Loy~

FU

o~ ﬂ,nm. N
o swF] © J/m,‘m | W.J
Q 1 .A”W.mWM“NM” H U /W mmm uJ”
o iR SN
| i Pyd
3 1
3

o B.. £

|
i




Patented Nov. 4, 1952

2,616,694

UNITED STATES PATENT OFFICE

.2,616,694
BOWLING PIN HANDLING APPARATUS

George A. Montooth, Long Beach, Calif., assignor
to The Brunswick-Balke-Collender Company,
Chicago, Ill, a corporation of Delaware

Application June 6, 1947, Serial No. 752,898
(CL 273—43)

12 Claims.

This invention relates to bowling pin handling
apparatus, and more particularly to apparatus
for changing the pins in a bowling machine.
~ One object of this invention is to provide, in &
howling machine, improved mechanism for
changing the entire complement of pins in the
machine. )

Another object of this invention is to provide,
in a bowling machine, improved pin diverting
apparatus, including a diversion chute and a novel
pin switch operable to divert pins from their
normal channel of distribution in said machine
and direct them into said diversion chute.

Another object of this invention is to provide,
in a bowling machine, improved pin changing
apparatus comprising means for diverting pins
from their normal channel in said machine and
removing such pins from said machine, a verti-
cally movable pin container holding different
pins, and means for operating said pin container
to discharge the different pins therefrom.

Stiil another object of this invention is to pro-
vide a pin changing mechanism which is easily
accessible and may be loaded with a different set
of pins without interrupting play on the bowling
alley with which it is associated.

Other objects and advantages of my invention
will become apparent from the following detailed
description taken in connection with the accom-
panying drawings in which:

Mg, 1 is a fragmentary perspective view of a
bowling pin setting machine embodying a pre-
ferred form of the invention;

Fig. 2 is a plan view of the pin containers and
diversion chutes shown generally in Fig. 1;

Fig, 2 is a front view of the pin containers,
locking from the players’ end of the alley;

Mg, 4 is a plan view of a portion of one of the
pin distributing chutes in the machine of Fig. 1,
showing the pin diverting apparatus;

Fig. 5 is a side elevation of the apparatus shown
in Fig. 4; :

Fig. § is a side elevation of one of the pin con-
tainers shown generally in Fig. 1;

Fig. 7 is an enlarged view of the actuating
mechanism for the pin container shown in Fig. 6;

Fig. 8, comprising the portions 8a-d, is a frag-
mentary view of a pin container in various posi-
tions as it complete a pin discharging operation,
showing the dcor opening and closing mecha-
nism in various positions throughout the cycle;

Fig. 0 is a vertical section along the line 8—9
of Fig. 5;

Fig. 10 is a vertical section along the Jine f0—10
of Fig. 5; . ‘
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. Tig. 11 is an enlarged fragmentary section of

a portion of one of the pin containers, showing
the apparatus for closing the pin container doors;

Fig. 12 is an enlarged fragmentary section of a
portion of one of the pin containers, showing the
door release mechanism;

Fig. 13 is an enlarged fragmentary section,
looking from the left in Fig. 12;

Fig. 14 is an enlarged fragmentary cection of a
portion of the pin containers shown in Fig. 3,
looking from the front and showing the connec-
tion of the counterweight cable mechanism;

. Fig. 15 is an enlarged fragmentary view, partly
in section, of a portion of the apparatus shown
in Fig. 6, and looking from the right in Fig. 14;

Fig. 16 is an enlarged fragmentary elevation of
a portion of the pin container actuating mecha-
nism shown in Fig. 2;

. Fig. 17 is an enlarged view, partly in section, of
another portion of the pin container actuating
mechanism shown in Fig. 2; and

Fig. 18 is an enlarged view of a portion of the
pin container actuating mechanism shown gen-
erally in Fig. 3.

While I have illustrated in the drawings and
shall herein describe in detail a preferred form
of the invention, it is to be understood that the
invention is not limited to the particular arrange-
ment shown, it being contemplated that various
changes may be made by those skilled in the art
without departing from the spirit and scope of
the invention as expressed in the appended
claims.

As illustrated in the drawings, and with par-
ticular reference to Fig. 1, a bowling machine in-
cluding the preferred form of the invention may
be installed at the rear end of a bowling alley 20
equipped with the customary gutters 24 and 22
and a pit 23. Bowling pins 24 may be arranged
to be placed on the alley in the standard tri-
angular formation of ten pins.

While my pin changing apparatus may be
associated with many other types of pin retting
machines, and in particular with a machine of
the type shown in the copending application
of Jack Van Horh Whipple and Albert L. Od~
mark, entitled “Bowling Pin Setters,” Serial No.
736,682, filed March 24, 1947, the machine illus-
trated in Fig. 1 comprises a tiltable tray 25
normally forming the bottom or floor of the pit
23 and inclinable to urge the pins and the ball
in the pit towards the rear against a pit cushion
26, A ball and pin lifting mechanism 27 hav-
ing a plurality of pin and ball carrying flights
28 movable upwardly from the pit to a discharge
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position for the pins at 29 is provided, and a
ball transfer means 38 is arranged to remove a
ball 3f from said mechanism and transfer it to
ball return tracks 32. A pin chute 33 is arranged
in a position for receiving pins discharged by
the conveyor flights when tilted at 29, and the
pins pass from said chute into a rotary drum-
like pin sorter 34, Within the sorter pins are
carried upwardly and are discharged from one
of a plurality of doors in the sorter into a dis-
tributor mechanism 35 comprising a plurality
of distributing chutes 36a, 36b, etc. . The chutes
36 lead into a magazine 37 which is adapted to
receive and hold a set of pins prior to their
movement into a pin setter 38 having ten ver-
tically positioned and triangularly arranged pin
tubes 38.
pbin pickup mechanism 48 for lifting standing
pins from the bowling alley bed so that the alley
may be swept to remove dead wood therefrom.
A sweep device 41 'is provided for sweeping the
alley and gutters clear of pins, and a guard
device 42 acts to stop a bowling ball which may
be rolled during certain operations of the ma-
chine. Power cperating mechanism including a
power unit 43 and a control mechanism which
may be housed partly in a unit 84 is provided
to control the operation of the machine.

The pin changing mechanism to which this
specification is drawn is shown generally in Fig.
1, this mechanism comprising pin containers or
boxes €5 and 46 positioned generally under the
parts 43 and 44, and a pin diversion chute struc-
ture 47 comprising diversion chutes 47a¢ and 47b
for diverting pins from the distributor 35 into
one or the other of the pin containers 45 and 45.

The general combination in a bowling pin
setting machine of means for supporting a re-
serve set of pins for substifution in the machine,
means for receiving pins for transfer out of
use by the machine and pin transfer mechanism
is disclosed and claimed in my copending applica-
tion Serial No. 736,643 entitled “Pin Setting Ma-
chine,” filed March 24, 1947.

In the pin setting machine illustrated the
parts 30 to 47 inclusive are all supported upon
a carriage 48 which is movable from the normal
rear position shown in Fig. 1 wherein the pin

Associated with the pin setter 38 is a

L1

10

29

30

40

tubes 39 are over the respective pin spots on

the alley 28, to a forward position approximately '

three feet ahead of the position shown in order
to permit manual setting of pins on the alley
by a pin boy. In the machine illustrated a walk

49 extends across the alley and any other ad-

jacent alleys on which similar machines are in- ‘5

stalled to facilitate initial loading of pins into
the machines or pin boxes, to provide a means
for obtaining easy access to the pin containers
45 and 4§ without interrupting play on the alley,
and to facilitate servicing of the power and
control units. This walk may be swung upwardly
to a vertical position when the carriage 48 is
to be moved forwardly. The machine is also
provided with an indicator unit or board 58
Iocated in front of the machine and at a suit-
able distance above the alley bed in order to
shield the machine from the approach end of
the alley. If desired this indicator unit may be
equipped with signal lights arranged in a tri-

angular formation similar to that of the pins 7

on the alley and suitably connected to be illu-
minated to indicate standing or fallen pins.

Since the operation of such a machine has
been described in detail in the copending applica-
tion of Jack Van Horn Whipple, George P. Bent-
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ley and Edward P. Bentley, Serial No. 748,159,
filed May 15, 1947, the operation of the machine
will be described only briefly and generally here.
When the bowling ball 31 is rolled down the alley
bed, the ball and usually some of the pins enter
the pit 23 and fall upon the tray 25 which is in
its lower or horizontal position. At this time
the pin and ball elevator 27 is stopped in a posi-
tion in which two of the flights 28 are behind
the pit cushion 26 and the other two of the flights
are above the top of the pit cushion so that it
is impossible for the pins or ball to strike the
elevator flights. The tray as illustrated in Fig. 1
is in the form of a metal framework having a

" plurality of slots 60 in the rear edge thereof io
‘accommodate the passage of forks or tines 61

on the conveyor fligshts. Preferably, the tray is
covered with a layer 62 of a cushioning and
sound deadening material such as rubber or felt.
The tray is pivoted adjacent its rear edge on a
cross shaft so. that it may be moved from a
lower horizontal position (which it assumes dur-
ing actual bowling) to the inclined or upper
position' indicated, into which it is moved after
the ball has been rolled. To swing the tray
between its Two positions arms 64 extend rear-
wardly from the opposite side edges therecf, said
arms being slotted at 65 to admit a crank pin
€6 carried by a sprocket 66¢ on a cross shaft
87, said cross shaft also supporting another
sprocket 67a for operating the conveyor 27. In
this manner the movements of the fray are
synchronized with certain movements of the pin
and ball elevator.

The pin and ball elevator 27 comprises a pair
of roller chains 68, one at each side of the pit
23 and each constrained to follow a special
curved path by guide channels 89. Bach guide
channel has a rear portion through which the
chain normally moves downwardly, a bottom por-
tion through which the chain normally moves
forwardly, and a forward portion through which
the chain normally moves upwardly. The roller
chains carry four tined assemblies which extend
between the chains and consist of rods 28’ and
tines 61. These tines are normally driven up
through the slots in the tray 25 to pick up pins
and balls from below. Generally a ball is picked
up on the first flisht of the conveyor passing
upwardly from the tray and if not on the first

flight, almost invariably on the second. As scon

as the first flisht passes through the pins on the
tray, the majority of the pins are picked up and
align themselves cross alley on said flicht and
those which are not carried upwardly on the
first flight of tines are picked up on the second
flight. The widely spaced tines effectively pro-
duce a stringing out or “debunching” of the pins
since not all of the pins can get on one fight of
tines. This avoids jamming of pins in the chute
33 when they are discharged from the elevator.

The chains 68 are driven from an upper cross
shaft T80 which carries a sprocket Tl at each end
thereof. The shaft T0 is rotatably supported on
the frame 713 for the elevator and is connected
to a drive shaft. Preferably the drive shaft is
driven by hydraulic means, an electric motor, or
other power means (not shown), the operation
of which may be controlled automatically to give
the pin and ball conveyor the desired movement.

The pin sorter, pin chutes and pin magazine
are fully described in the copending application
of Jack Van Horn Whipple and Albert M. Od-
mark, Serial No. 736,682, filed March 24, 1947
and so will be described only briefly here, and
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‘the pin setting and pickup mechanism of the
machine illustrated in Fig. 1 is fully deseribed
in the copending application of Jack Van Horn
Whipple, George P. Bentley and Edward P. Bent~
ley, Serial No. 759,488, filed July 8, 1947,

This invention is particularly directed to the
pin changing apparatus of the machine shown
in Fig. 1. In said machine and in the machine
shown and described in application Serial No.
736,682 heretcfore menticned, there is a.vertical
rotating sorter 34 having five doors therein
through which pins are delivered one at a time
into five distributing chutes 36a—e which termi-
nate in upending boxes, as the box 126 associated
with the chute 36b. As fully described in the
above mentioned application Serial No. 736,682,
these upending boxes are designed in such man-
ner that the pins fall through the bottom of the
boxes butt end first so that the pins may be
placed head end up in the pin setter units. The
two diversion chutes 47¢ and 470 are connected
respectively to distributing chutes 362 and 36d.
The bowling machine illustrated normally is
loaded with twenty pins, and one cf the pin con-
tainers, as for example container &8, is loaded
with twenty different pins while the other con-
fainer is empty. During play on the aliey both
containers are in their raised position as shown
in Figs. 1 and 8a, said containers being suspended
above the alley bed adjacent the front of the
bowling machine, but slightly behind the peint
on the alley bed where the sweep &¢ comes down
to sweep fallen pins into the pit.

A pin changing cycle may be initiated at any
time before the bowiing machine starts a cycle
of operation, i. e. one set of ten pins should be
spotted on the alley and cne set of ten pins
should be in the machine setting unit. In order
to initiate a pin changing cycle an electrical con-
trol switch (not shown) or any other conven-
tional means may be provided, and I prefer to
provide such an electrical switch at the alley
attendant’s desk so that the attendant can effect
the change of pins merely by operating such
control switch.

Upon initiation of the pin changing cyele four
of the five outlet doors from the pin sorter to
the respective distributor chutes are closed and
held closed during the complete cycle. These

doors are preferably solensid operated, and refer- °

ence is had to copending applicaticn Serial No.
736,682 for a complete disclosure of their struc-
ture and cperation. 'The fifth door, which under
the conditions just described would be the door

leading to distributor chute 28b, is held open so

that all of the pins will be delivered by the sorter
into distributing chute 35b. All the pins con-
tained in the machine will now be removed from
the machine through distributing chuté 36b and
diversion chute 47a, this diversicn chute directing
the pins into the empty pin container 46 which
has been selected to receive the pins from the
machine. Initiation of the change pins cycle
also. energizes a solencid t8f which is mounted
on o bracket -101b over the upending box {30
(Figs. 1, 4, 5 and 10). This solencid actuates
a pin switch which diverts the bowling pins from
their normal channel in the machine and directs
them into the diversion chute 4%c. :

Upon initiation of the change pins cycle the
sweep 41 moves down to its alley position, sweeps
the alley bed free of pins,-and then returns to
its front position. 'The pin conveyor in the pit
then operates to deliver the pins to the sorter
which in turn delivers them to distributor chute

10°

30

35

40

365 and from there they go to the container 46.
When the sweep has returned to its front posi-
tion, the setter unit sets the remaining ten pins
on the alley and returns to its top position in
readiness to receive more pins. When the pit
is cleared of the first set of ten pins, the sweep
clears: the alley of the second set of ten pins,
and’these pins are carried into the sorter and
distributor and diversion chute to container 46
so that all pins are removed from the machine.
As soon as the twentieth pin passes through the
diversion chute 41a, a conventional counting de-
vice (not shown) -which is installed in the lower
end of each of the diversion chutes sends a sig-
nal'to the machine which causes the pin con-
tairier 45 to be released from its top position.
The weight of pins within this pin container
causes it to descend to the alley bed, and a self-
actuating mechanism causes a discharge door
within said container to open so that the twenty
different pins within such container are dumped
onto the alley bed between the sweep 41 and
the pit. Having been relieved of its load of pins,
the pin container 45 ascends to its raised position
and latches itself in place. The sweep 41 then
pushes the different pins which have been de-
posited on the alley bed into the pit and returns
to its dwell position where it remains guarding
the machine until all operations are completed,
this guard action being the same as described
in the application Serial No. 759,488 above men-
tioned. At the time the pin container 45 was
first released to descend .to the alley, solenoid
i0! was de-energized, actuating the pin switch
to put the upending box 100 back into normal
operation, and the five outlet doors in the pin
sortér were also released for normal operation.
Consequently the different pins which are carried
into the sorter by the pin lifting mechanism in
the pit are delivered through the sorter and up-
ending boxes into the magazine 37 from whence
they are delivered into the pin setter. As soon
as the pin setter receives ten pins, they are set
on the alley and the sweep rises, restoring the

5 machine to a condition ready for bowling. The

remaining ten pins continue to come from the
sorter from where they are delivered fo the
magazine 37 in the normal manner.

" The machine now holds a complete set of dif-
ferent pins, and the pins which were removed
from ‘the machine are stored in pin container
46. On the next pin changing cycle, the opera-
tion is the same as just generally described ex-
cept that solenoid 10fa (Fig. 1) actuates a pin
switch in upending box (08a to direct pins into
diversion chute 47b, and the pins are removed
from the machine and received in pin container
45, while the pins in container 46 are placed in
the machine. This alternate action makes it pos-
sible to have two different sets of pins avail-
able for use at all times, and each set can be
placed in and removed from the machine alter-
nately as often as is desired. If a third set of
pins is desired, the pins must be removed from
the loaded pin container and new pins must be
placed therein. This can be done during the
normal operation of the machine without inter-
rupting play on the alley, the walk 49 being
provided for this purpose.

Referring now to Figs.- 4, 5, 9 and 10, the pin
distributing mechanism -will be described. The
upending . box [00 in distributing chute 36b is
of the same general construction as shown and
described in application Serial No. 736,682 above
mentioned.” The box 100 has a discharge open-
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ing in its bottom side leading into the magazine
37. A trap door 102 is mounted in this dis-

closed position by means of springs 103, and
being latched closed in a manner to be deseribed.
In normal operation, when a bowling pin 24
enters the box through the cute 36b, the pin slides
along until the large or belly portion of the pin
strikes a roller 184 which is rigidly secured to
a cross shaft 185 by means of arms {06, The
force exerted by the pin 24 against the roller 104
causes the roller to pivot about the axis of the
shaft {05 so that the shaft rotates in a counter-
clockwise direction as viewed in Fig. 5. This ro~
tation lifts an actuating rod 107 which is secured
at its upper end to the shaft by means of a
bracket 188. At its lower end the rod {07 is
connected to a lever latch {09 at a point inter-
mediate the ends of said latch. One end of
the lever lateh 109 is pivotally mounted on a sup-
porting bracket 1{§ which extends upwardly and
also supports the cross shaft 185, and the other
end of the lever latch normally engages a notch
in a latch roller { {1 which has another notch en-
gaging the edge. of the trap door 102 as shown
in Fig. 9. : . :
Obviously, when the lifting rod 107 raises the
lever latch 199, the latch roller t1f will be re-
leased and the weight of the bowling pin- 24
forces the trap door 102 to open, allowing the
pin to fall through the discharge opening in the
upending box (60. Stops {15 are provided to
stop the pin 24 so that it normally cannot con-
tinue sliding down the diversion chute 471a, but
must fall through the discharge opening in the
battom of the upending box, As may be seen
in Pig. 5, the discharge opening is somewhat
shorter than the length of a bowling pin, and
the roller 104 is so positioned that a pin enter-
ing the upending box head end first, as shown
in Fig, 5, will be-allowed to travel far enough
before the trap door 182 is tripped so that the
head end of the pin is riding on a solid or integral
portion of the bottom of the box 108. Thus, when
the trap door 182 opens, the pin 24 falls through
the discharge opening butt end first. If the pin
enters the upending box butt end first, roller
104 is contacted by the wide part of the pin be-
fore the butt end of the pin reaches the opposite
end of the discharge opening. Consequently, the
door (82 opens and the butt end of the pin falls
through first so that again the pin enters the
magazine 37 butt end first. After the pin has
fallen through the discharge opening, the trap
door {82 is closed by springs 103. A spring {18,
which surrounds the lower portion of the liffing
red 107, cooperates with bracket 110-to .urge
the lever latch 109 into engagement with the
latch rolier fi{ so that the door.is relatched and
the apparatus is ready to receive the next pin.
To this apparatus I have added a novel pin
switch which is operable to divert pins from their
normal channel into the pin magazine and direct
them into the diversion chute £7e during a pin
changing eycle., The core Ii18 of the pin switch
actuating solenoid {24 is connected by means of
a link 119 to a bar 120, This bar is in turn con-
nected to a pair of latch levers {21, these levers
being pivotally mounted on a shaft {22 carried
on brackets 123 which extend upwardly from the
sides of the box §#0. The bar 12§ is also pivotally
and slidably connected to a latching bar 125
which has a horizontally extending stop member
or flag 128a at its lower end. It will be obvious
from inspection of Fig. 5 that when solenoid 101
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is energized so that its core {18 is pulled inwardly
or to the right in such figure, latch levers {21 will
move out of engagement with latch (15¢. The
stop membhers {15 are carried by a yoke {i5b
(Figs. 5 and 10), this yoke being pivotally mounted
on the brackets 123 at 115¢, and the top portion
of the yoke incorporating the latch t{5a¢. When
solenoid (8! is energized therefore, the stop mem-
bers 115 will no longer act to stop the motion of
a bowling pin, but will pivot out of the way when
struck by a pin and will allow.the pin to proceed
through the diversion chute 47a in the event the
trap door 102 remains closed.

The latching bar 125 is pivotally mounted on
a pin 126 which is carried on one wall of the
box 168, and consequently, when solenoid {81 is
energized, the latching bar 125 pivots so that the
stop or flag 125a moves under the door 1082, lock~
ing said door in closed position. So long as so-
lenoid {084 remains energized therefore, bowling
pins entering the distributing chute 28b will be
diverted from their normal channel and will slide
through the diversion chute 47¢ and enter the pin
container 46 which has been selected to receive
pins during this pin changing cycle. A spring
(27 causes the stops (15 and the yoke (i5b to
pivot back {o their original or latching position
after each pin passes, and when solencid [6f is
de-energized after all pins are removed from the
machine, a spring {28, which surrcunds the so-~
lenoid core | 18, forces said core out of the solenoid,
returning the latch levers 121 to laiching engage-
mnent with the latch 115a and pivoting the latch
bar 125 so that the flag 125a no longer locks the
trap door 1062,

As mentioned earlier, a similar diversion chute
47b is connected to the distributing chute 35d.
These diversion chutes are inclined as shown in
Fig. 1 so that the bowling pins will slide by gravity
until they reach the selected pin container. As
shown in Figs. 1 and 2, the diversion chutes are
curved at their ends so that pins sliding down
chute 47a will enter pin container 45 while pins
sliding down chufe 47b will enter container 45.
This arrangement is utilized in order that the
bowling pins will enter the containers lengthwise
with the largest cross sectional dimension of the
container so that they are more uniformly depos-
ited in the container. By curving the ends of the
chutes as illustrated, the pins leave the chutes
travelling toward the mouth of the receiving con-
tainer, so no diverting mechanism is needed at
the ends of the chutes. Furthermore, since only
one chute is used at a time, only one common
outlet is required.

The construction and operation of the pin con-
tainers 4% and 46 is illustrated in Figures 2, 3, 6,
7, 8 and 11-18. The containers are supported
above the alley bed adjacent the front of the pin
setter and behind the sweep mechanism so that
they are out of the way during normal operation
of the machine. Each of the containers is pro-

‘vided with similar but separate and independent

operating mechanisms. Since these mechanisms
are identical for each container, only the mech-
anisms associated with container 45 will be
described, and it will be understood that container
46 operates in exactly the same manner when it
is selected as the container to hold the different
pins o be supplied to the machine.

The weight of the twenty bowling pins which
are stored in container 45 urges said container to
up by a ratchet mechanism illustrated most
clearly in Figs. 6 and 7. At each side of the con-
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tainer 45 a cable 135 is rigidly affixed on a bracket
136. These cables are trained over idler pulleys
137 and secured to winding drums 138 which are
rigidly affixed to a shaft 140. A counterweight
141 is also attached to shaft (40 by means of a
cable 142 which is secured to another winding
drum i43 on the shaft. As the shaft 140 rotates,
cables 135 and 142 wind and unwind on their
respective winding drums. Therefore, as the con-
tainer 45 descends, cable (35 unwinds from drum
138 while cable 42 winds on to drum 43, causing
the counterweight 141 to rise.

A ratchet 145 is rigidly secured to the shaft {40,
and a pawl 146 is adapted to engage the teeth of
the ratchet to prevent container 45 from descend-
ing to the alley when said container is loaded with
pins. The pawl 146 is pivotally affixed to a link
{41 by pivot pin 148, and said link is pivotally
attached at its other end by a pivot pin 148 to a
stationary bracket 150 which is affixed to the
framework of the machine. Referring particu-
larly to Fig. 7, when the pawl 146 and the link 147
are in the position shown in solid lines, an ad-
justing screw 151, which is threaded through the
end of the pawl and which is adapted to engage
a shoulder on the link 1417, is adjusted so that the
pivot pin 148 is below a straight line drawn be-
tween the pivot pin 149 and the point of inter-
section of the longitudinal center line of the pawl
with the front face of the pawl, which point is in
a line at right angles to the direction of thrust on
the pawl by the ratchet teeth. In this position
the pawl 146 is held in engagement with one of
the ratchet teeth and the container is prevented
from descending.

An actuating solenoid 155 is mounted on the
bracket 150 above the link 147, the core i5%a of
said solenoid having an actuating extension 159
secured thereto. This extension thrusts down-
wardly through a guide collar (50a affixed to
the bracket 150, and the extension carries an
actuating collar 157 which is adapted to engage
the link 147 at a point intermediate the ends of
said link. As shown in Fig. 7, the position of the
collar 157 may be adjusted by means of the lock
nuts 158. When the solenoid 155 is energized,
the actuating rod 156 is pulled upwardly, lift-
ing link 147 until the pivot pin 148 is above the
straight line above described, and the weight of
the loaded container 45 causes a thrust against
the pawl 146 which urges the pawl and the link
{57 to buckle as shown in dashed lines in Fig. 7.
As the ratchet 145 continues to turn, the pawl is
carried over into the position shown in dotted
{ines in Fig. 7, thus allowing the container to
continue to descend until it reaches its bottom
position. After the pins are discharged from the
container 45 onto the alley bed the container
ascends to its original position, the ratchet 145
reverses its direction of rotation and the pawl
146 engages the ratchet teeth and is carried back
up to its locking position. With the parts in this
position, the ratchet continues to rotate until the
container 45 is again in its raised position. At this
time the pawl drops into a notch formed by the
teeth of the ratchet and holds the container in
its raised position ready to receive pins in the
pext pin changing operation. - -

The counterweight 141 is so.designed that it
slightly overbalances the weight of the empty con-

tainer, said counterweight being very greatly

overbalanced by the weight of the container with
2 load of twenty pins. This weight distribution
between the counterweight and the container
biases the container to raised position above the
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alley bed only when said container is empty of
pins, so that the container, when filled with pins,
descends as soon as the pivot pin 148 is raised
above the straight line above described. Asshown
most clearly in Figs. 2, 16 and 17, a spring i69
surrounds the shaft 140, this spring being rigidly
affixed to the shaft at one end at (6! and being
rigidly affixed at its other end to a bracket 162
secured to the framework structure. The spring

"is so arranged that it is relaxed when the con-

tainer 45 is raised. As the container descends,
the spring is wound ub, thus storing energy and
retarding the speed of descent of the container
so that by the time the container reaches its
lowered position adjacent the alley bed, its de~
scent has been braked to a large extent. When
the container has discharged its load of pins upon
the alley bed, the energy stored in the spring acts
to speed the ascent of the container. This extra
energy is again exhausted before the container
reaches its top position so that there is no suddsn
jolt as the container latches itsell in a raised
position.

A pair of vertical guide rods 165 are provided,
one of ‘such rods being rigidly attached to the
main machine structure on either side of the con-
tainer 45 by means of supports 168. The con-
tainer ‘is slidably mounted on these guides by
means of holes in the flanges 167 of the upper
structure of the container.

The container 45 has a pair of pin discharging
trap doors 68 in its bottom portion, these doors
being hinged at their outer edges to the sides of
the box by means of hinges 168. The doors are
held closed by latches which cooperate with latch
bars {76 affixed to the doors. The latches com-
prise a pair of L-shaped members {Ti, each hav-
ing a latching portion ITfa at one end thereof.
The members {1i are pivoted adjacent their
angled portion on a supporting bracket 172 which
is affixed to the container framework, and the
other end of each latching member is pivotally
and slidably connected to a connecting link §E3,
this slidable connection being effected by means
of a slot 173¢. The other or upper end of each
of the connecting links §73 is pivotally connected
to a strike bar i74 which is suspended from the
top framework of the pin container by means of
bolts 115, the strike bar being slidable on these
bolts to the extent of the length of such bolts.

The bottom of each of the trap doors {68 is
provided with a roller 17§ so that the surface of
the alley bed will not be marred from the open-
ing of the doors.

Means are also provided to close the trap doors
168 after the pin discharging operation. For this
purpose a leaf spring member 189 is affixed to
the outer edge of each of the doors and extends
outwardly therefrom, each leaf spring carrying
a roller 181 at its extending end. Cam blocks 182
are mounted on the machine framework at the
level of the bottom of the container when said
container is in its raised position, these cam
blocks extending into the path of the rollers {8{.

Referring now to Fig. 8, a pin discharging oper-
ation of the container 45 is illustrated. In Fig. 8a,
the container 45 is latched in its raised position
above the alley bed 20. In Fig. 8b the solenoid
{55 has been energized, causing the actuating
collar 157 to exert a thrust against the link 147
so that the ratchet 145 has heen released in the
manner heretofore described. The weight of pins
within the container causes the container to de-
stend to its lower position adjacent the alley
bed. As the container approaches the position of
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Fig. 8b, a support collar 1t 83 mounted on the gmde
tact stops the descent of the strlke bar bt the
container itself cont1nues down, the Strike bar
114 sliding upward on the bolts 115 untll it strikes
the upper flange of the box framework By thlS
relative action between the strike ba and the
container framework the connectmg hnks 1131 are
raised, pivoting the jatch members I'II and un-
latching them from the latch bars 170. :

At this point the we1ght of ‘the pms w1th1n
the container causes the trap doors 168 to drop
down so that the rollers 16 contact the alIey
bed 28. The energy stored 1n the sprmg 160
urges the confainer to, ascend ‘so that the rolIers
116 roll along the alley ‘bed unt1l ‘the ‘doors
are completely open and ‘the pins are dlscharged
from the contamer As the containeér ascends the
doors 168 remain .open until rolIers 81 contact
the cam blocks 182, as shown in Fig, ‘c. As ‘the
contamer contintes. to move upwa Iy to ‘the
raised position of Fig, 8d, rollers {81 Toll along
the inclined surface of the cam blocks 182 until
the doors are closed, ‘The we1ght of the latchmg
mechanism brings the strike ‘bar ‘I‘ﬂl 0 its Tower
pos1t10n on the bolts l15 caus the latch mem-
bers 171 to be in posltlon to engage ‘with the latch
bars 170 when the doors I68 close N

I prefer to construct each p1n contamer w1th
an angle iron frame (80 and woven Wwire mesh
walls 1nd1cated ‘at 191, the wire be1ng W lded to
the frame, and I have achleved sat1sfactory Te-
sults with a great savmg in welght and matenal
by constructing the sides of the ‘bih ‘confainer
of % inch wire woven into ‘approximately one
inch square mesh.

I claim:

1.In a bowhng pm..ettmg machme hav1ng a
frame located above the alley and ‘a met-
ter mounted thereon, me ns for mecha cally
gatnermg pins from the ‘pin supportlng end of

gathered pins from the- p1t to “the pms ter for
resetting on the alley, a_pparatus enabhng op-
eration of the machme ith one complement of
pins or another compnsmg in combmatmn a
pin contamer shdably mounted on sald frame
for movement between a raised: pos1t10n and a
lowered dncharge pos1t1on and adapted to re-

ceive in random fashlon an entlr complement

of pins, means on the frame for supportmg sa1d
container in a pos1t10n above the alley and out
of the way of standing pins, means operab ‘to
permit discharge of the pins from the contamer
to the pin gathering means and means selectlvely
operable to divert from the conveying means an
entire complement of plns

2. A machine as deﬁned in cla1m ‘1 havmg a
second pin contamer means_on the frame for
movably supportmg sa1d second contamer for
movement from an out of the way posmon to
a position adJacent the alley bed for dlschargmg
pins therefrom and means for d1rect1ng an en-
tire complement of diverted -pins into one of
said containers. = |

3. A machine as deﬁned in cla1m 2 ha ing the
pin containers located s1de by s1de in front of
the machine and Vertlcally above the gathering
area of the pin gathering means. ,

4. A machine as deﬁned in clalm 1 havmg a
second movable contamer for holdmg pins
means for y1e1dably b1as1ng sa1d second contamer
to raised position above:the pin gathermg area
of the alley, latch means for:holding said sec-
ond container in raised position and means for
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ond contamer to descend and dlscharge its pins
on to the alley within F¥eéach of thé pin gather-
ing ‘means.

5.In a plnsettmg ‘machine havmg a comple-
ment 6f pins therein and havmg means for et~
ting pins on an alley bed in ‘normal play and
niéchanical pin gathermg means for dehvermg
pins to thé ‘setfing means, p1n changmg appa-
ratus for substituting. dlﬁ’erent pins for the pms
insaid maching’ comprlsmg m combln’ 1 ‘

d1verted pms from §aid machlne, a vertlcally
movable p1n ‘¢ontainer’ adapted to hold shid’ dlf-
férent pins and havmg a hormally Tatched Dih
discharge door, means for blasmg Said contamer
10 raised pos1t1on aboVe ‘the alley béd ‘only Wwhen
sa1d contamer is empty ‘of pms “Hdtch mieans
comprising ‘a pawl and ratchet normally Té-
taihing said ‘pin cotltainer in Taised ‘position,
means for Teleasing sja1d Iatch means to per—
§h,

upon ‘deséen "of Haid contamer Tor unlatching
said dlscharge door to dlscharge $aid “différ-
ent p1ns on to the all”ey bed

s, & ‘pin Sorter aiid a’p tiral-
" _utes ‘and having &’ cotl-
) n, pin changmg appa-
ratis for stibstittitite différéit p r'the pins
in said machine comprising in combmatmn ‘a
pih sw1tch operable upon “thHe initidton of ‘a ‘Bin
changmg operatlon sald ‘dwiteh being’ ‘assoeinted
with at Teast one distributing chite for ‘diverting
' I'chaiitel in Said machiie,
a first ‘container adapted ‘to. receive “pins ‘frém
said machine, a diversior ‘chute for dirécting di-
verted pins mto said eo er, a seCOnd vertical-
Iy movable pm contamer:adapted “to “hold “safd
different” p1ns and having a nor ally latcHed pin
d1scharge ‘door in’the bottom,’ means “for 'biasitig
$aid ‘sécond contamer “to rdised pos1t1on ‘above
the alley bed only when sa1d second contamer

tlon ‘of ‘Said" d1vert1ng op "n energrzatlon ‘of

i sa1d solénoid” releaslng gaid lateh niéans ‘to fer-
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m1t said” second pin contamer to“descend" under
1ts load of pins, means operable upon Heséent
container ‘for unlatchmg “said “door “to
d "différerit ‘pins “on “to ‘the “alley

dns for closmg said’'door upon’ gséent
of saxd second contalner

hme having ‘a comple-

setting pins ‘'oh ‘ah ‘alléy ‘Ped ‘in ‘normal pldy,
mechamcal pin. gathermg means for dehvermg
pms to the settlng means a pm “sorter “and

pins 1n §aid maéhlne comprismg in comblnatlon,
a plurahty of selectl\?ely operable"lbm sw1tches

p1ns from sa1d machme and. the" other of * ‘Which
holds “sald dlﬁerent p1ns, ‘ allty of "divér-
sion chutes, ‘one of said divérsion ¢hutes bettig
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connected to one of said different distributing
chutes for diverting pins into the first mentioned
¢ontainer, a normally latched pin discharge door
in the bottom of each of said containers, means
for yieldably. biasing each of said containers to
raised position above the alley bed, latch means
associated with the container holding the differ-
ent pins, said latch means comprising a solenoid
operated pawl and a ratchet for normally re-
tajning said pin holding container in raised posi-
tion, means for energizing the solenoid to release
the latch to permit said last mentioned container
to descend under its load of pins, means operable
upon descent of said last mentioned container
for unlatching seid door to discharge said differ-
ent pins from said container on to the alley bed,
and means for closing said door upon ascent of
said container.

8. In a pinsetting machine having mechanical
pin gathering means and a pin distributing chute
with a discharge opening in the normal pin
channel and having a complement of ping therein,
pin diverting means comprising in combination,
a diversion chute associated with said pin dis-
tributing chute, stop means normally operable to
block pins from said diversion chute and direct
them into said discharge opening, a pin switch
operable to block said discharge opening and
render said stop means inoperable and means
operable from without said machine for holding
said pin switch continuously operative to remove
the entire complement of pins from said machine.

9. In a bowling machine having a pin distribut-
ing chute with a discharge opening in the normal
pin channel, pin diverting means comprising in
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combination, a trap door in said discharge open- -

ing, a pin actuated latch operable by a pin mov-
ing in the distributing chute for releasing said
trap door, said lateh normally holding said door
in closed position, a diversion chute connected
to said pin distributing chute, a pivotally mounted
stop arranged to be struck by a pin in said dis-
tributing chute for blocking pins from said diver-
sion chute and directing them into said dis-
charge opening, a latch normally locking said
stop against pivotal movement in pin blocking
position, a pivotally mounted lever for locking
said trap door independently of said pin actuated
lateh, and a solenoid having a. core connected
to said last mentioned latch and said lever, move-
ment of said core when said solenoid is energized
moving said last mentioned latch to release posi-
tion and moving said lever into locking engage-
ment with said trap door.

10. In a pinsetting machine having a pin dis-
tributing chute with a discharge opening in the
normal pin channel, pin changing apparatus for
substituting different pins for the pins in said
machine comprising in combination, a diversion
chute associated with said pin distributing chute,
stop means normally operable to block pins from
said diversion chute and direct them into said
discharge opening, a pin switch operable upon
the initiation of a pin changing operation to
vlock said discharge opening and render said
stop means inoperable, a first pin container for
receiving pins from said diversion chute, a second
vertically movable pin container adapted to hold
said different pins, a normally latched pin dis-
charge door in said vertically movable container,
means for biasing said container to raised posi-
tion above the alley bed only when said container
is empty of pins, latch means comprising a pawl
and ratchet normally retaining said vertically
movable container in raised position, means for
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releasing said latch means operated by pins mov-
ing through said diversion chute to permit said
vertically movable container to descend under its
lead of pins, and means operable upon descent
of said container for unlatching said discharge
door to discharge said different pins on to the
alley bed.

11. In a pinsetting machine having a pin dis-
tributing chute with a discharge opening in the
normal pin channel, pin changing apparatus for
substituting different pins for the pins in said
machine comprising in combination, a trap door
in said discharge opening, a pin actuated latch
operable by a pin moving in the distributing
chute for releasing said trap door, said latch nor-
mally holding said door in closed position, a diver-
sion chuie connected to said pin distributing
chute, 2 pivotally mounted stop arranged to be
struck by a pin in said distributing chute for
blocking pins from said diversion chute and di-
recting them into said discharge opening, a latch
normally locking said stop against pivotal move-
ment in pin bloeking position, a pivotally mounted
lever for locking said trap door independently of
said pin actuated latch, a solenocid having a core
connected to said last mentioned latch and said
lever, movement of said core when said solenoid
is energized moving said last mentioned latch
to release position and moving said lever into
locking engagement with said trap door, a pair of
vertically movable pin containers one of which
receives pins from said diversion chute and the
other of which holds said different pins, & nor-
mally latched discharge door in the bottom of
each of said containers, means for yieldably bias-
ing each of said containers to raised position
above the alley bed, latch means associated with
the container holding the different pins, said latch
means comprising a solenoid operated pawl and
a ratchet for normally retaining said container
in raised position, means for energizing the sole-
noid to release the latch associated with said last
mentioned container to permit the container to
descend under its load of pins, means operable
upon descent of said last mentioned container
for unlatching said door to discharge said differ-
ent pins from said container on to the alley bed,
and means for relatching said door upon ascent
of said container.

12. In a pinsetting machine having a comple-
ment of pins therein and having means for set-
ting pins on an alley bed in normal play, mechan-
ical pin gathering means for delivering pins to
the setting means, a pin sorter and a plurality
of pin distributing chutes, pin changing appa-
ratus for substituting different pins for the pins
in said machine comprising in combination, a
plurality of selectively operable pin switches,
each being associated with a different distribut-
ing chute for diverting pins from their normal
channel in said machine, a pair of vertically mov-
able pin containers located above the alley bed
adjacent the front of said machine, one of said
containers receiving pins from said machine and
the other container holding said different pins, a
plurality of diversion chutes, one of said chutes
directing diverted pins into said first mentioned
container, a normally latched pin discharge door
in the bottom of each of said containers, means
for yieldably biasing each of said containers to
raised position above the alley bed, latch means
associated with said container holding the dif-
ferent pins, said latch means comprising a sole-
noid operated pawl and a ratchet for normally
retaining said container in raised position, means
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for energizing the solenoid to rélease the latch to
permit the last menfioned container to descend
under its lead of pins, means operable upon de-
scent of said last mentioned container for un-
latching said door to discharge said different pins
from said container on to the alley bed, means
for closing said door upon ascent of said con-
tainer, and a walk extending transversely across
the alley adjacent said containers for providing
access to said containers during the operation
of said machine without interrupting play on said
alley.
GEORGE A. MONTOOTH.
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