May 25, 1943,

J. E. FLANAGAN.
AUTOMATIC BOWLING ALLEY MECHANISM
Filed Sept. 11, 1940

2,319,925

12 Sheets-Sheet )

N | =
i | RNLET M-
N o) B S :;===1§S$§::::::
% - - giELf :
N~ S=. - = :
N L | g J[,L y ) N S 83
i S | I
|- > I S8
o DI § 9
S WS 8
X % _%S_ 8%. “&1
G g §
1 Y P87k
9 ST N
S N
AR : |
O B .
R NS N
| AR Yy
N MmN
I \ ¥ 2l
N /
N @g
|
N
INVENTOR.
Jolre £ Flaragare,
s M% ,@‘7’/%%//» Waecbeu

ATTORNFY 4




May 25, 1943.

2,319,925

J..E. FLANAGAN
AUTOMATIC BOWLING ALLEY MECHANISM

12 Shqets—Sheet 2

Filed Sept. 11, 1940

—— =l
e ||||\T ————————
&
z
- NN\‘
Q l.IlII

e e e o e e

A/ A,

im

(OF

O

"

Zr

o
_m

I 2t

T

. :_w__M_:‘E:__:?

e,




May 25, 1943. _~ J. E. FLANAGAN 2,319,925

AUTOMATIC BOWLING ALLEY MECHANISM

Filed Sept. 11, 1940 12 Sheets-Sheet 3
, N »
3 I N S .
% — s
3 S S35 SE=r sl
N o g » TN
s N L7 ——
N N !
S\Q\/,? (_‘:—L{//‘ %
Q 3]
34 — Y
. N “—:{
I~ e ]
L @ 2 ]
"~ R -
EQ Y ‘\ . | -
Q\). \\\\_\‘ 5 /‘ \ SN\
1D YN =R |
' s
. %\ N
N .
Q{Q
33__—0
8

9
9
lmlllIHH”

A
: 17

INVENTOR.

N St EFlareacar,
W j/ww//w ”/Wt/&(_




May 25, 1943, J. E. FLANAGAN 2,319,925

" AUTOMATIC BOWLING ALLEY MECHANISM

Filed Sept. 11, 1940 12 Sheets-Sheet 4

I ||| B ‘ |_v -
[/ ©) Emd ||||.:I.Il U ‘ lllllzngllﬁ_' O] p= y
A Seceel — - ___~f_;_::;_,—7‘ 62
/] & :
78 | = . !@Q}
50'
/]
Y/ &/
n " @ “
1| 00, =il
i / / / /
2 1/55 .1{57hm !
7 i 7
il
, _ /]
Il |
1] | .
Y
: ] Rl
N A A R rrrmrmsremsmsmsmmmmmTmTTRE
_ INVENTOR.

Joltre E Flar rezgare
W %WJ/ *Waedere

s




730 “
3/ i
/M H
ailea % &
7
E 29 103t
28 /as ||
1% :
li

e

vt

May 25, 1943. J. E. FLANAGAN 2,319,925
AUTOMATIC BOWLiNG ALLEY MECHANISM ‘
Filed Sept. 11, 1940 12 Sheets-Sheet §
: 9z — &
, & | |
@5 77 oy - -7

':33 Mes! 47
7@_‘% \‘&5

. INVENTOR. E
___/ Jolre E. Flanagare

BY%J”{M FrevatiWaetore
| e




J. E. FLANAGAN 2,319,925

AUTOHATIC'ﬁOWLING ALLEY MECHANISM

May 25, 1943.

12 Sheets-Sheet 6

Filed Sept. 11, 1940

-2/7

ARGl P 7 4

lllll

[FI2o TN

09

V4

107

¥ N,
m@wm
ma ,Mo
23 3¢
W/._ \
3
38
\N)

N




May 25, 1943, ~ J.E-FLANAGAN 2,319,925
AUTOMATIC BOWLING ALLEY MECHANISM :
‘Filed Sept. 11, 1940 12 Sheets-Sheet 7 -

-

4.9

TCHRX

N

42"
‘-’:.\

A°]

© O

9)10) © )

Solere £ Flaraggare,
BYZ 2// J !’L W,r ;
- %




May 25, 1943, J'E. FLANAGAN - 2,319,925
AUTOMATIC BOWLING ALLEY MECHANISM ‘
Filed Sept. 11, 1940 12 Sheets-Sheet 8

5o

INVENTOR.

L/Z)/znsz Flareqgere
Yosrsecornll reintr }VM?




2,319,925

J. E. FLANAGAN
AUTOMATIC 'BOWLI-NG ALLEY MECHANISM

May 25, 1943,

9.

12 Sheets-Sheet

Filed Sept. 11, 1940

ey Hex

INVENTOR,

Jolre E Flare

Qgere,

Glocesfr Worstroe

Loswnaweld].

BY




May 25, 1943. J. E 'FLANAGAN | 2,319,925

AUTOMATIC BOWLING ALLEY MECHANISM
rned’Sept 11, 1940 12 Sheets-Sheet 10

&&\\\m g .

) (w T ; . - - ) 190
i ‘ N ! {l
% l - NN i G | | B

A
(77,

¥4
R [P N

B o
—

a
6

VA
Y274

96
.@2/ .
B

ﬁg 20

IN VENTOR.
N Jolre P /7(2/«2\97074

‘/ L Sreert. Heweclle ¢
vernurll) Soecf ¢ s




May 25, 1943,

J. E. FLANAGAN
AUTOMATI_C BOWLING ALLEY MECHANISM

Filed Sept. 11, 1940

2,319,925

12 Sheets-Sheet 11

gz 2R - S - S —
1 ] | K I | 1 i
————— = 178 L__7__J'
! = ‘| i i ] 175 |
| | %\ hut Za]
1 7774 _ =3 > 20 B
g il
E=2
1'53; 16.7
B0~ éF [
~ 2 65 5
i e !
S EEEEES TN
499\_ —————— '("':
a7 : a5 2981 |
197 [l €5 .
iﬂ5—r ] .“_;J
%
—=/ 58
P L“'—i---- o= —_— ] e }
T e 159 ==L
< % :E% 6>,
!-_.: ) I-JIL-__.JI 1 1
PN SN, e ©0
L2 LA L A2
< o w &
| 1 ] !
e _ =1
= ' 185 55T
1w = 2 [
N 4 -----r-“:
i ©s
. T e y
60— i i;§§E§lgy
/60— & 1 192 O\ —
msrm-i‘/rw;j‘ == i linvENTOR
FIN SWEEP SWITCH Jolre B Flareaoar
%5 sy, laraggere
o L@IZ M éﬁ&wj«/ﬁ Wezectere.

ATTORNEYY




May 25, 1943. J. E. FLANAGAN 2,319,925

AUTOMATIC BOWLING ALLEY MECHANISM

Filed Sept. 11, 1940 12 Sheets-ShLeet 12

o+
29 hﬁE:—/ﬁ

|0z %
'Y1E

‘___
t
|
i
|

> A9
L
éz\é
N s




Patented May 25, 1943

2,319,925

UNITED STATES PATENT OFFICE

2,319,925
AUTOMATIC BOWLING ALLEY MECHANISM
John E. Flanagan, Chicago, 111,
Application September 11, 1940, Serial No. 356,309
(CL 273—43)

10 Claims.

The present invention relates to an improved
type of mechanism for use in connection with
standard bowling alleys, by which manual clear-
ance of pins, resetting of pins, and return of balls
is made unnecessary, these operations being auto-
matic and within the selective control of the
bowler. .

A principal object of the invention is the pro-
vision of a complete and automatic bowling ball
and pin control mechanism-actuated at the will
of the bowler and provided with selective control
units electrically actuated and having indicating
devices for accurately showing the alley position
of pins which remain standing after a ball has
been bowled. .

An additional object of the invention is the
provision of a howling alley control mechanism
having a series of functions electrically initiated
and actuated by which pins remaining on an
alley after a bowling ball has passed along the
alley will be swept clear of the alley, pins swept
clear of the alley will be automatically conveyed
to a loading mechanism and thereby replaced in
the desired position, and involving the return of

& ball which has passed across the alley, these

functions being so related as to prevent inter-
ference and to insure accurate and selective op-
eration of the alley with respect to the placement
of pins and return of the bowling ball in a rapid
manner,

These and other objects will be evident upon
a consideration of the following description of a
preferred embodiment of the invention and by
reference to the accompanying drawings, in
which .

Fig. 1 is a sectional view taken along line 1—I
of Fig. 2 showing the combined conveyor system,
pin-setting mechanism and ball return; ,

Fig. 2 is a sectional view of the apparatus taken
along line 2—2- of Fig. 1; }

Fig. 3 is a sectional view taken along line 3—3
of Fig. 2 and shows in particular the details of
the pin sweep mechanism constructed in accord-
ance with the invention; _

Fig. 4 is & sectional view of the apparatus taken
along line 4—4 of Fig, 2;

Fig. 5 is an enlarged fragmentary view of the
pin-setting mechanism taken along line 5—5 of
Fig. 1;

Fig. 6 is an enlarged sectional view of a single
pin-setting unit taken slong line 6—6 of Fig. 7;

Fig. 7 is a sectional view taken along line T—1
of Fig. 6 showing the single pin-setting unit in
different operative positions;
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Fig. 8 is a sectional view taken along line 8—8
of PFig, 6;

Fig. 9 is a fragmentary plan view of the ball-
lifting mechanism shown in Fig. 3; ‘

Fig. 10 is a front view of the apparatus shown
in Fig. 9 with the ball hoist track momented;

Fig. 11 is a sectional view taken along line
{1—11 of Fig. 10 and shows different positions of
the ball-lifting mechanism:

Fig. 12 is an enlarged fragmentary view of a
single pin-lifting member constructed in accord-
ance with the invention;

Fig. 13 is a front view of the single pin-lifting
unit shown in Fig. 12;

Fig. 14 is a fragmentary front view of the pin-
conveying mechanism in horizontal position and
shows a single pin-engaging unit about to be
tripped for location of g pin in the pin-setting
mechanism;

Fig. 15 is 3 top view of the mechanism shown
in Fig. 14;

Fig. 16 is a top view of the pin-setting mecha-
nism;

Fig. 17 is a sectional view taken along line
{1—11 of Fig. 16 and showing mechanism for
raising and lowering the pin-setting device;

Fig. 18 is a detailed view of the pin-sweeping
bar shown in Figs. 1 and 3;

Fig. 19 is a fragmentary top view of the ball
hoist showing a ball-stopping mechanism;

Fig. 20 is a sectional view taken along line
20—20 of Fig. 19; i

Fig. 21 is a sectional view taken along line
21—21 of Fig. 19;

Pig. 22 is similar to Fig. 21 and shows the
ball-stopping mechanism in opergtion; -

Fig. 23 is a view of the control board by which
the player performs selected functions at will;

Fig. 24 is a vertical sectional view taken
through the center of one of the spots upon which
a bowling pin is positioned on the alley;

Fig. 25 is a wiring diagram showing with Fig.
26 the electrical operation of the equipment;
and

Fig. 26 is a wiring diagram to be taken with
Fig. 25 and showing the controlled system for
operating the mechanism described in connec-
tion with the other figures,

A feature of the apparatus described herein is
that it is possible for the operator to automati-
cally initiate and complete any desired functions
Whicl} can be performed manually, and that such
functions can be initiated and completed in any
des;red order. - The particular mechanism by
which these operations are performed is simple
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in construction and sufficiently easily operated
without special tutoring o:1 the part of the player
to make the device highly practical.

-In general, the apparatus includes a conveyor
system by which balls and pins are taken from
a common position to separate conveyors, one
of which re-positions the pins and the other of
which returns the ball to the player.

The apparatus as shown in the drawings and
with particular respect to Fig. 1 includes an
ordinary bowling alley indicated generally at
10, at the rear end of which are a series of pin
spots 11.
{1 are positioned in the usual manner with a
head pin spot for the number one pin and three
additional parallel rows having in order two,
three and four pin spots for the remaining nine
pins. The pins will be indicated generally at (2.
The bowling ball will be indicated generally at 3.

As a ball is bowled down the alley and strikes
the pins 12 it knocks them backwardly toward

the rear end of the alley. A padded backstop

14 of conventional construction is provided at a
point spaced from the rear of the alley to re-
ceive the impact of pins and the ball where the
velocity of the pins or ball may be sufficient to
carry them this distance. A rear wall 15 is
provided as a positive backstop for both balls
and pins, this rear wall being positioned a con-
ventional distance behind the rear end of the
alley. The sides of the alley adjacent the pins
and the backstops are indicated at 16, these
sides also being of conventional construction.

Between the back wall 15 and the rear end of
the alley is a space which is known as a “pit”
in which the bowling ball and pins are received
from the rear end of the alley. ILeading into
the “pit’”’ are the gutters [T which are positioned
on each side of the alley. The gutters likewise
are of conventional construction.

Below the pit at the rear of the alley is posi-
tioned a conveyor mechanism which includes an
idler roller I8 adjacent one side of the pit and
a driven conveyor roller i9 on the other side of
the pit. The roller {9 is driven by a suitable
motor through the shaft 20. Roller {8 also may
be driven if desired. Encompassing the rollers
18 and 19 is a conveyor belt 21 constructed from
a suitable flexible continuous web such as re-
inforced canvas. This continuous conveyor belt
preferably is of sufficiently heavy construction
to withstand the abuse given it by the bowling
ball and pins propelled against and falling upon
it from the rear end of the alley. It will be
observed that the conveyor belt 21 constitutes the
bottom of the pit behind the alley. The belt
extends substantially the entire length of the
pit and operates in a direction transversely of
the alley, as shown in Fig. 4. A side flange 22
is provided on the rear end of the alley to pre-
vent the ball and pins from becoming dislodged
from the edge of the conveyor. The ends of the
rollers {8 and (9 are journaled in the frame-
work 23 which is supported upon suitable stand-
ards.

A ball on the conveyor belt 21 is carried in the
direction shown by the arrow in Fig. 4 to the side
of the alley adjacent the driven roller 19 and
from the conveyor the ball is dumped upon the
spaced railings 24, These railings are spaced
apart sufficiently to allow pins to drop through.
They also are given a backward slant so that
the ball rolls along the rails to be delivered to
a ball hoist as shown in Fig. 3. The ball hoist
may be positioned in any desired place, since

It will be understood that the spots .
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delivery of the ball may be effected by curving
the rails in any suitable direction.

From the rails 24 the ball dumps upon the ball
hoist yoke 25 which in inoperative position as-
sumes the slightly tilted position shown in solid
lines in Fig. 3. In Fig. 3 the delivery rails have not
been shown in order to make clear the opera-
tion of the ball-hoisting mechanism. As the ball
drops upon the yoke 25 the latter is depressed
to the position shown by the solid lines in Fig. 11.

The yoke 25 is mounted on a shaft 28 in a
rotatable manner. Shaft 26 carries at its ends
the wheels 27. Mounted inwardly of the wheels
21 is an upwardly extending frame 28. The up-
per end of the frame 28 carries a shaft 29 upon
the outer ends of which are mounted the wheels
30. The frame 28 is mounted to travel up-
wardly and downwardly in the upright track-
forming frames 3i. Adjacent their upper por--
tion the track-forming frames 31 are bent for-
wardly as shown in Fig. 3. Brace members 32
and 33 are provided to maintain the tracks 31
in rigid position. )

Extending across the skeleton framework
formed by the members 31, 32 and 33 and at a
point below the delivery point of the bowling
ball from the track 24 is a rotatable shaft 34,
this shaft being suitably journaled in bearings
supported by two of the cross members 33. The
shaft 34 has a chain sprocket 35 mounted at
its central portion. At a point spaced upwardly
from the shaft 34 there is provided a similar

‘shaft 36 which carries a chain sprocket 37 at its

central portion. The shaft 371 is journaled in
brackets supported by the members 33, and is
driven through suitable reducing gear by the
motor 38.

Sprockets 35 and 37 carry a continuous con-
veyor chain 39. The details of construction of
the chain 39 are shown more particularly in
Pigs. 10 and 11. At spaced points along the chain
there are provided lugs 48 which carry cross
rods 41, the purpose of which will be explained
later. In the modification shown in the draw-
ings the lugs 40 are formed as outer chain lengths
provided with forward extensions. It will be
seen that the conveyor chain 39 travels upwardly
adjacent the track members 31.

The ball-carrying yoke 25 is provided with a
rigidly attached downwardly extending leg 42,
the lower end of which has a notch 43 which is
adapted to engage rods 41 when in the back-
wardly pressed position shown by solid lines
in Fig. 11. A spring 44 extends between the
ball-carrying yoke 25 and the frame 28, as shown
in Fig. 11, and biases the yoke toward upwardly
tilted position in which the notch 43 is out of
engagement with the rcds 41. The weight of a-
ball on the yoke is sufficient to overcome the
tension of the spring.

The yoke 25 is provided with a partial collar
45 adjacent its pivoted portion, and the collar
45 has stop portions 46 and 47 respectively on
each side of the frame member 28 to limit the

.upward and downward movement of the yoke

by engagement with the frame. When a ball is
on the yoke the stop member 47 engages the
frame and limits the downward movement of
the yoke. When no ball is in the yoke the stop
member 46 engages the frame 28 to limit the
amount of upward movement of the yoke oc-
casioned by the spring 44.

As g ball is delivered by the conveyor 21 to
the rails 24 and from these rails to the yoke 25,
the latter is pressed downwardly to the position
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shown by solid lines in Fig, 11, the leg 42
thereupon releasing the two-pole switch 48, there-
by rotating one of its poles to closed position

and causing the motor 38 to revolve, as described

more particularly later herein. The motor drives
the chain mechanism of the bal] hoist. With the
leg 42 in the backwardly held position, one of
the rods 41 will engage the notch 43 as the chain

is driven and will thereby lift the ball-carrying -

yoke and frame 28 upwardly. Frame 28 travels
in the track 31 by means of engagement of the
wheels 27 and 30 with the track, so that the
entire ball-lifting mechanism is moved to the
position shown by dotted lines in Fig. 3, Ag the
upraised position is reached, the chain 39 and
rod 41 turn around sprocket 31, as shown in dot-
ted lines at the top of Fig. 11. At this Dposition
the frame 28 is tilted forwardly as the rollers 30
follow a forward bend at the top of the track
31. By means of this tiliing the yoke 28 is caused
to slant downwardly to an extent sufficient to
permit the ball to roll off the yoke onto the
ball return track 49 which returns the ball to
the player in the usual manner.

Upon release of the ball from the yoke the lat-
ter resumesg its original upwardly tilted position
and the notch 43 is released from engagement
with the rod 41. Thereupon the ball-lifting yoke
and frame fall downwardly along the track 31 in-
to their initial position.

To prevent the undue jar a shock-absorbing
mechanism is provided at the lower position of
the ball yoke, This is shown in Fig. 3. The
standard 50 carries a lever 51 having a forward
arm adapted to be struck by the downwardly
falling carriage 28. The rear arm of the lever
5t engages the valve rod of a dash pot §2. This
mechanism cushions the fall of the ball hoist.

As the yoke returns to its downward position
it opens the switch 48 and the ball hoist motor
38 is thereby stopped.

In the embodiments shown in Figs. 19 to 22
means are provided for preventing more than
one ball at a time from being returned by the
ball-hoisting device. Such means includes a
circular band 53 positioned adjacent the track
24, The diamster of the band is- made slightly
larger than the diameter of a standard bowling
ball. To reach the yoke 25 the ball must pass
through band §3. Below the band 53 and be-
tween the tracks 24 is provided a stop member
54 which in its upraised position as shown in Fig.
22 prevents a ball from passing toward the yoke
25. The stop member is pivoted at §5 and when
released falls in the downward position shown in
Fig. 21 to permit the free passage of a ball along
the track. Stop member 54 is raised by the sole-
noid 8. The latter is actuated automatically by
a second pole of switch 48. Thus, when a ball
falls upon the yoke 25, backward movement of
the leg 42 also releases switch 48, permitting it
to close and energize solenoid 56. As will be
seen from Fig. 19, the band 53 is positioned adja-
cent the yoke 25 so that more than one ball can-
not pass through the band before actuation of
the stop member 54. When the yoke 25 returns
to its ball-receiving position the solenoid 56 is
de-energized by the opening of switch 48, thus
permitting stop 54 to return to its downward
position, thereby allowing the next ball to pass
along the track to the yoke 25.

The pin-conveying and setting mechanism is
simple in construction and operation. As pins
are knocked or swept from the alley they are
received by the conveyor belt 21 and are trans-
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ported thereby to a side of the alley where they
1all through the space between the rails 24, Be-
neath the rails 24 and parallel thereto 1s a pin-
conveying belt system including a shaft, 87 hay-
ing mounted on it the spaced pulleys ¥8 and a
similar shaft 89 having mounted on it the belt
pulleys 0. Continuous belts 8! are carried by
the pulleys 58 and 60 and are spaced apart a dis-
tance sufficlently small to prevent a pin from
falling therebetween. The shaft 89 is driven by
a suitable motor in a direction to effect travel of
the belts 8 in the direction indicated by the ar-
rows in Fig. 2. » .

.At the delivery end of the belts 8 is provided
& pin tumbler 62. The construction of the tum-
bler 82 is such as to effect proper placement of

_pins as shown in Fig. 3, regardless of which end

of the pins is in the lead as the pin enters the

- tumbler. This construction is shown in par- °

ticular in Fig. 3. ‘The pin shown in horizontal
position by the dotted lines in Fig, 3 represents a
pin leaving the pin conveyor with the small end
first. This small end progresses over the hump
63 until the large end of the pin is clear of the
conveyor. The large end of the pin is heavier
than the small end and the pin will reverse its
direction and slide down into the position shown -
in full lines in Fig. 3 as the pin leaves the con-
veyor. If the heavy end of the pin leaves the
conveyor first, the pin will tumble into the ver-
tical position shown by the dotted lines of Fig. 3
and then into the position shown in full Hnes.
In this case the pin will tumble before its heavy
end encounters the hump 61, The pin tumbler
62 is supported by a suitable standard 64,

‘The pin tumbler leads to a downwardly slant-
ing pin bin 65, and the pins roll from the posi-
tion shown in full lines in PFig, 3 through the
opening 66 onto the member 65. The pin bin 65
is shown as of such dimension as to receive five
pins, -

A stop member 81 is. positioned so as to stop
the first pin at a position opposite the center -of
the alley. From this position the pins are ele-
vated to a pin-setting mechanism. The pin ele-~
vator includes a vertical flight for lifting the pins
from the bin and a horizontal flight for carrying
them to the pin-setting mechanism. The verti-
cal flight is mounted on the frame members 68.
Adjacent the stop member 67 and to the rear of
the pin bin is positioned a shaft 69 upon which
are mounted the spaced sprockets 70. Engaging
with these sprockets are the spaced conveyor
chains 1! which extend upwardly from the
sprockets. A given forward or leading portion of
the chains passes upwardly over the idler
sprockets 12, then horizontally to a position in
advance of the position of the head, or number
one, pin on the alley where it engages the bottom
of idler sprockets 73, to pass upwardly over the
idler sprockets 74 and then backward horizontal-
ly to a position at the rear of the alley, after
which it passes over the idler sprockets 715 and
then downward back to the main sprockets 70.
The sprockets 12, 13, 18 and 15 are carried upon
@ suitable framework above the alley. As shown
in Fig, 5, this framework includes the L-shaped
support bars 14 positioned on each side of the
alley, the cross members 11, the vertical bar 18,
and the brace members 19, as well as the top cross
bars 80. The pin conveyor chains 11 are pro-
vided with loosely mounted wheels 82, and these
wheels travel during the horizontal flights of the
conveyor on the L-shaped track members 83, the
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latter being mounted on the support 18 as shown
in Fig. 5.

The conveyor chains are driven in the direction
shown by the arrows in Fig. 1 by a suitable motor
connected to the shaft 69. ]

The chains Tl are provided with twenty-one
pin-lifting and positioning members spaced as
shown in Fig. 1. Each of these pin lifters is
mounted on a shaft 84 extending between the
chains. The construction of the pin-carrying
devices may be seen in particular in Figs. 12 to
15. Loosely mounted on the shaft 84 are castings
85. Fach of these castings has spaced projecting
portions 86 mounted about the shaft 84, a central
opening 81, and projecting lugs 88 positioned on
the opposite side of the lugs 88, Withintheopen-
ings 87 are mounted a pair of pin-grasping hooks
89. These hooks are pivoted as shown at 90
within the body of the members 85. That is, the
pivot pins 90 extend through the hooks 8% and
into the body of the castings 85 so as to allow
the hooks 89 to rotate laterally about them. A
spring 91 is secured to the hooks 89 at a point
slightly below the pivot pins 80, so as to bias the
hooks toward an inward position. As will be
seen in Fig. 14, the hooks are spaced apart suffi-
ciently to provide for the engagement of the up-
per part of a bowling pin when the hooks are
in their inward position. When moved io their
outward position the hooks are spread apart
sufficiently to allow the pin to drop. This latter
position may be seen in Fig, 13, as indicated by
the dotted lines.

Between the lug members 88 is mounted a
weighted wedge-shaped pin-tripping member 92.
The upper portion of this tripping member con-
sists of a relatively light projecting finger, while
the lower portion consists of a relatively heavy
wedge portion. The wedge member 92 is tapered
downwardly and backwardly, as shown in Fig.
15, and its weight balance is such that the wedge
member is biased toward a position in which it
locks the upper ends of the hook members 88,
thereby preventing the hook members from

_spreading apart, Since the trip member 92 is
pivoted in the lugs 88, movement of the upper
end of the trip member backwardly causes the
wedge 92 to be dislodged from its locking posi-
tion between the upper ends of the hook members
89, so that the latter are free to spread apart.
~ The weight of a pin is sufficient to overcome the
resistance of the spring 91 and when the pin
trip wedge member is released from engagement
with the upper extensions of the fingers 89, the
pin will be released.

When a pin is engaged by the finger portions
of the hook members 89 the assembly assumes
the position shown in full lines in Fig. 12. That
is, the weight of the pin is sufficient to place and
maintain the pin-carrying unit in substantially
vertical position. After a pin is released the
weight balance of the casting 85 and the trip
member 92 is such that the center of gravity is
above the shaft 84 so that the hooks 89 will as-
sume and remain in the tilted position shown in
dotted lines in Fig. 12 until it again picks up a
pin from the bin 65.

The operation of the pin-lifting and position-
ing mechanism is as follows. As shown in Fig.
1, the pin-lifting mechanism is so positioned thai
as the chains Tl are moved forward, unloaded
pin-lifting hooks 89 at the rear of the unit are
carried around the sprocket 10. In their initial
upward travel the pin engaging ends of the hooks
receive the narrow neck portion of a pin in the
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bin which is in the path of travel of the hooks
at that point. As the upper end of the pin is
larger than this narrow neck portion, continued
travel of the conveyor causes the hooks 89 to.
grasp the pin and to lift it from its position in
the bin. Thereupon the weight of the pin causes
the hooks to assume the position shown in their
upward travel in Fig. 1. After a pin is carried
away from the pin bin in the manner described,
the remainder of any pins in the bin will roll
downwardly by gravity, placing the pin next fol-
lowing the one so removed in position to be en-
gaged by the next following unloaded hook. In
this manner pins brought to and placed in the
bin by the belts 61 and the tumbler 62 are re-
moved in order from the bin and conveyed into
position for delivery to the pin-positioning mech-
anism to be described hereinafter.

Positioned directly beneath the lower horizon-
tal flight of the pin conveyor, between the sprock-
ets 72 and 13, are a series of pin chutes 93, 94,
95, 96, 97, 98, 99, 100, 101 and 102, the mouths
of these chutes being in alignment beneath and
parallel to said lower horizontal flight. The
mouth of each chute is a closed ring, large enough
in diameter to permit a pin to pass through free-
ly in vertical position. Below the mouth and
along its full length the chute is open at the
top forming a trough of substantially U-shaped
section. The discharge ends of said chutes lead
to the pin-setting mechanism.

Above the mouth of each of the cutes 93 to
102 is a pin-tripping unit of the type shown in
PFigs. 5 and 14. Each of such units includes a
solenoid 103 having an upwardly extending link
connection 104 to which is secured one end of
the trip 105. The latter is pivoted at an inter-
mediate point to the frame structure as shown at
{06, The free and lighter end of the trip 105
is positioned above and in the path of travel of
the pin conveyor in its lower horizontal flight.
In its downward position the free end of the trip
member 105 is positioned to engage the upwardly
extending finger of the trip member 92 of the
pin carrier unit. Normally the free end of the
trip is the upward position shown by the solid
line in Fig. 5. When it is desired to release a
pin above any selected one of the chutes 93 to
102 the solenoid of that particular chute is actu-
ated to cause depression of the free end of the
trip member {05 so that the trip member 92 of
the next pin-conveying unit which comes along
will strike the trip member 105 and cause the
wedge to be released from its position between
the hooks 88, thereby releasing the pin of that
unit and allowing it to fall into the selected
chute.

- If there is no occasion for the releasing of «a
pin from the pin conveyor into any chute, that
pin simply continues its travel on the conveyor
until needed. Twenty-one in the system are suf-
ficient to insure maximum speed of operation.
When a player is ready to bowl his first ball the
pin conveyor unit and the pin-setting unit be-
tween them will hold a full complement of pins.
Thus a complete set of pins may be positioned on
the alley without waiting for return of the pins
which are in bins. Since the lifting of a pin {rom
the pin bin depends upon the angular position of
the hooks 89 as shown in Fig. 12, the return to
pin-~pick-up position of a pin which has not been
set by the conveyor does not interfere with pins
in the bin. A pin will not be lifted from the bin
until an empty hook is available.
" After a pin has been released by dislodgment
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of the pin trip wedge 92 from between the upper
ends of the hooks 89 the offset weight of the
pin-conveying unit causes the hooks again to
assume the angular position of Fig. 12 and the
wedge again slips into position between the
upper ends of the fingers 89. To prevent the
possibility of the wedge member sticking between
these fingers or being prevented from returning
to its desired position. the wedge is tapered down-
wardly as well as backwardly. After release of a
pin, gravity with the assistance of the spring 94
causes the fingers immediately to assume their
inward position and this makes it unnecessary
for the wedge 92 to force its way into the
proper locking position.

By the mechanism described a pin in any pin-
conveying ‘unit can be deposited in any one of
the chutes by operation of the solenoid above
that chute. ) )

The pin chutes 93 to 102 lead to the ten posi-
tions of a pin-setting carriage indicated generally
at 107. Preferably, these chutes lead in order to
the one to ten positions for the pins as to be sect
up.

The pin-setting carriage includes an upper
plate 108 and a lower plate 109 spaced from the
upper plate by means of bolts 1i0. The bolis 110
are rigidly secured to the lower plate 109 and are
mounted in loose openings in the upper plate 108
so that the plates may be compressed toward each
other, the upper heads of the bolts being pushed
upwardly above the upper plate 108 upon this
- action. The spring members {1 resist compres-
sion of the plates 108 and 109 together and bias
the lower plate toward its fully extended position
away from the upper plate. :

The upper plate 108 and the lower plate 109 are
provided with a series of openings 112 in positions
corresponding to the positions of the numbers one
to ten pins. In the openings of the upper plates
are mounted pin-receiving and setting units, the
construction of which may be seen from Figs. 1,
6,17, 8, 16 and 17. These units include the com-
plementary downwardly tapering shell portions
i13. The members [{3 are shaped to embrace
the lower end of a pin from a position adjacen:
the widest diameter of the pin, as will be seen in
Pigs. 6 and 7. In their closed position these
shells receive a pin from their respective chutes
and hold the pin in a position above the spot on
the alley upon which it is desired to set pin. As
a pin reaches the lower end of a chute, its
forward end strikes a dished stop 114 which is
mounted on the plate 188 on the far side of the
shell unit and at right angles to the line of open-
ing between the shell portions 143 and 114, so
that the pin in leaving the chute strikes against
the stop {14 which is so designed as to up-end the
pin and direct it properly into the pin-receiving
and setting unit provided for that chute. In
up-ending, the upper end of the pin is projected
through the open upper portion of the chute. By
having the chute open at the top of a sharp turn
at the lower end of the chute is made possible.
Th: members (13 are pivoted adjacent their
widest portion as shown at 115 on opposite sides of
the pin-setting unit. The lower plate 109 in its
downward position is slightly below the lower end
of the members 113 so that the latter are free to
open up about the pivots 115 to release a pin held
by the members 113.

The shells 113 are provided with upper adja-
cent edges 116 which provide an upwardly taper-
ing opening between the shells and above the
pivots 5. Above each of these openings on one
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side of the shells is provided a solenoid 117 having
a downwardly extending shaft portion 118 pro-
vided with a wedge member 19 on.its lower cud.
The wedge member 119 in the downwardly ex-
tended position of the shaft 18 is positioned in
the opening between the complementary edges
116 of the two shell members, thereby preventing
the shell- members from spreading apart to
release a pin. "When the solenoid is actuated and
the shaft member {18 is raised upwardly, the
wedge member {19 assumes the position shown in
dotted lines in Fig. 7 and the edges (16 are free
to come together. The weight of a pin held in the
shell members 113 is sufficient to cause . these
members to rotate apart into the position shown
in dotted lines in Fig, 7 to release a pin. :
Pivotally mounted on each of the stop members
114 is a trip finger switch member §20 having a
lower portion 121 extending through one of the
shell members 113 and a weighted outwardly
extending arm {22 which biases the contact por-

" tion 121 toward the position shown in full lines in
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Fig. 7. On the outer arm 122 of the member 120
are mounted the mercury switches 123 and 124,
as shown in Fig, 8. i

The opening between the lower ends of the
shells 113 is large enough to allow the upper end
of a bowling pin to pass but small enough to
retain the lower end of the pin in the manner
described. When a pin is positioned between the
two shell members the contact end 121 of the
member 129 is pressed outwardly and the mercury
switches are in upwardly raised position. When
the pin has been released from the shells by oper-
ation of the solenoids 1171 the weight of the arm
122 is such as to cause it to assume the position
shown in Fig. 17 in which the mercury switches
are in reversed or downward position.

On opposite sides of the carriage 107 are mount-
ed the upwardly extending shafts 126. These
shafts pass through the bearing brackets 121 of
the upwardly extending support frames 128, the
latter being positioned on L-shaped supports

_ which are secured to the sides of the alley.

The upper ends of the shafts 126 are provided
with the hook members {29 to which are attached
cables 130. The cables 130 pass about pulleys

. 131, and the latter are rigidly mounted on a shaft
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132 which is journaled in the upper ends of the
frame members 128, as shown in Fig. 5. The
opposite ends of the cables 130 are provided with
counterweights 133 which approximate the weight
of the pin carriage unloaded, plus the weight of
five pins.

The shaft 132 also has rigidly attached sprock-

. ets 134 about which passes the chain 135, the

latter being driven by a motor 136.

The apparatus also'is provided with g pin and
ball-sweeping mechanism by which the alley may
be cleared. This mechanism is shown in par-
ticular in Figs. 1, 3, and 18 and includes g sweep-
ing member 140 of the type shown in Fig. 18.
The sweeping member 140 is 3 transversely . ex-
tending triangular shaped frame member having

“end portions {14! shaped to fit into the gutters on

each side of the alley.” The end plates 142 of the
member 140 are provided with wheels (43 upon
which the pin-sweeping mechanism rides as it is
dragged along the alley. The member 140 oper-
ates, as stated, by being dragged along the rear
end of the alley to dump pins or a ball from the
alley or gutters onto the conveyor 2. ‘The ends
142 are provided with slots 144 through which
extend the pins 145 of the arms 146, these arms
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acting to operate the sweeping member
through a cyclic operation.

Along the other end of the arms 146 are pro-
. vided the longitudinally extending slots (41. The
shafts 148 extend through the slots {41. Shafts
148 also carry small gears 149 which mesh with
the racks 150 on the arms 146. Two motors 150
* drive the shafts 148 tmough suitable reducing
gear.

The operation of the pin-sweeping mechanism
is as follows. The normal position of the arms
146 is as shown in full lines in Fig. 3. When it is
desired to clear the alley of pins or a ball the
motors 150 are operated so as to rotate the gears
149 in 8 counterclockwise direction from the po-

sition shown in Fig. 3. Since the shafts 148 are.

at the ends of the slots 147 this rotation of the
shafts (48 causes the gears 149 to rotate the
arms {46 downwardly into the initial position
shown in dotted lines in Fig. 3 in which the pin-
sweep}ng mechanism has beeri moved to a posi-
tion in engagement with the alley, it being un-
derstood that the wheels {43 operate in the gut-
ters of the alley. Thereafter the continued
counterclockwise rotation of the gears 149 causes
the rack bars 150 to travel, thereby moving the
arms 146 upwardly while pressing the sweeping
unit against the gutters. This movement causes
the sweeping unit to pass backwardly along the
alley to the substantially vertical position shown
_ in Fig. 3 at the end of the alley in which all pins
and balls will have been dislodged from the alley
onto the conveyor 21. In this latter position the
left ends of the slots {47 will have been reached.

The mechanism described hereinbefore is oper-
ated by an electrical system which includes
initiating switches such as push buttons, control
circuits and switches therefor, and operating cir-
cuits responsive thereto for the automatic oper-
ation of the entire mechanism in proper relation
and without interference. The electrical system
is shown in Figs. 25 and 26, the right-hand side
of Fig. 25 fitting the left-hand side of Fig. 26
as a complete wiring diagram.

The drawings illustrate the apparatus in a con-
_dition ready for setting pins on the alley, the pin
sweep mechanism in horizontal retracted posi-
tion, and the pin carriage raised.

The operation of the ball hoist is as fOllOWS

The bowled ball is conveyed to the hall hoist,
as described hereinbefore, and the ball is lifted
to the return rails 49. As the ball-lifting yoke
25 falls back to its down position its under leg
engages the two-pole mercury switch 48 and
pulls it past neutral position. The switch 48 is
a two-pole safety interlocking limit switch
mounted adjacent the base of the ball hoist, and
the mercury swiches 181 and 152 of the switch
are held in normal position by gravity. The yoke
25 releases the switch 48 from the position shown
in Fig. 3 when a ball is received on the yoke and
reverses the switches 151 and 152. In Fig. 26
the switch 48 is shown in the same position as in
Fig. 3, the units 151 and 152 being open.’

The mercury switch 152 makes and breaks one

side of a circuit to the ball stop solenoid 53 as

shown in Pig. 26 and in the manner described
heretofore. Thus, after a ball has been trans-
ferred to the yoke 25 the ball stop mechanism is
actuated to prevent another ball from passing
to the ball elevator until the ball on the yoke 25
has been deposited upon the return rails and
the yoke 25 has returned to its normal position.

The mercury switch 151 makes and breaks one

side of a start and stop control circuit to the

(5]
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two-pole magnetic ball hoist motor contactor
153, the ball hoist motor being indicated at 38.
‘When 3 ball drops upon the yoke 25 the switch
181 closes the circuit to the contactor 153 and
the latter closes the circuit to the ball hoist mo-
tor 38 which operates the conveyor chain 39 to
lift the ball to the return rails, the yoke 25 then
being released from the conveyor and dropping
back into contact with the switch 48 to reverse it
and to open the circuit to the contactor 153 to
stop the ball hoist motor.

It will be seen that the ball return mechanism
is automatically operative and independent of
the action of the bowler.

The entire electrical equipment is operated
from the trunk lines I54 and 155, which may be

" any convenient source of electrical energy. For
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example, the trunk line may be an, ordinary
municipal 110 volt or 220 volt supply line. Ref-
erence numerals have not been added to the par-
ticular lines passing from these trunk lines, since
these lines are conventional and adequately
shown by the wiring diagram.

The switch 48 operates upon a relatively small
current which is sufficient to actuate the con-
tactor 153 to connect the ball hoist to an operat-
ing current which does not have to pass through
the mercury switches.

Assuming the thrown ball has knocked all of
the pins from the alley onto the conveyor these
pins and ball will be transferred by the normally
operating conveyor belt 21 to the side of the alley,
as described before. The pins pass through the
pin tumbler and onto the pin bin 6%. The pin
bin is shown as being large enough to receive
five pins. Beneath the pin bin 65 there are posi-
tioned two switches 156 and 151. Each of these
switches is a single pole safety interlocking limit
switch mounted in the base of the pin storage
bin, and the switches are connected in parallel
to make and break one side of a control circuit
to the two-pole magnetic conveyor contactor 158
shown in Fig. 26. This contactor is a two-pole
magnetic switch which is effective to operate the
pin conveyor motor 159 connected to shaft 59.
Switches 156 and 157 each carries a single mer-
cury unit which is held in a downward direction
by gravity when a pin is not in the fourth or fifth
position in the pin bin. When a pin occupies
the fourth or fifth position in the pin bin the
corresponding switch is depressed and reversed.
A pin in the fourth position in the pin bin will
reverse the switch 156 and a pin in the fifth posi-
tion in the bin will reverse the switch 157. As
long as a pin is on both of the switches 156 and
157 the current to the contactor (58 is broken
and the pit conveyor does not operate. This pre~
vents a piling up of pins in the pin. bin in the
event the pin conveyor mechanism does not re-
move them fast enough. By using the two
switches 156 and (57 connected in parallel and
positioned in the manner shown the momentary
operation of the pit conveyor motor by reason
of a pin rolling across the swltches 156 and 57
is prevented.

This control of the pit conveyor by the num-

ber of pins.in the pin bin also will be seen to be
independent of the action of the operator or
bowler. )

The pin conveyor operates continuously and re-
moves the pins from the bin 65, as described here-
tofore. These pins are initially lifted vertically
and then along the horizontal flight above the
chutes 93 to 102, The operating mechanism is
such as to cause a pin to be tripped above any
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chute leading to a pocket in the pin éa)friage :

which' is not occupied by a pin. On the pin car-
riage, as has been stated, there are twin switches

123, 124, When any particular pin has been te-
leased from the pin pockets of the carriage the

-arm 120 is depressed and the switches 123 and '

124.are reversed, thereby causing the correspond-
ing solenoids 103 to be actuated into the position
shown in dotted lines in Fig. 14 so that the trip
member 105 will release the next pin which comies

7

The other merucry. switch (67 mounted on -

-switch ‘arm’ 165 is reversed by the  action de-

. scribed and this switch completes the control cir-

10

by this position. As a pin is received by the .

pocket in the carriage following this operation
the corresponding arm 121 is pressed outwardly
and the switch 120 is reversed, the spring on the
solenoid 103 then returning it to inoperative posi-
tion so that another pin will not be released in
that particular chute until the corresponding pin
in the pin carriage has been released.

The individual pin-carrying pockets on the pin
carriage (07 also are provided with the solenoids
{17 as described heretofore. The mercury switch
123 makes and breaks one side of the circuit to
the corresponding trip solenoid (03 to prevent
dumping of pins into the individual pin pockets
of the carriage 107 when such pockets already
contain a pin. The mercury switches 124 of the
ten units 120 are in series connection and make
and.break one side of a circuit to the two co-
acting single pole magnetic contactors 158 which
contro] the circuits to the pin set carriage motor
136 and a master switch to be described later
herein, so that the pin set carriage is prevented
from being Jowered unless completely loaded with
pins, : o

Again, the operation of filling the pin carriage
with pins is automatic and beyond the control
of the bowler. So long as any individual pin
pocket or basket in the pin carriage is empty,
the corresponding trip member will cause the re-
lease of a pin from the pin conveyor immediately
to fill the pocket, and the pin carriage motor will
be prevented from operating until ten pins have
been loaded in the carriage. :

With the pin carriage full of pins, the pin-set-
ting operation is initiated by the bowler turning

the master switch 160 counterclockwise, thereby -

completing the circuit through the mercury
switch 161 of the master switch to the pin car-
riage motor contactor 162, the latter being a
three-pole reversing magnetic contactor or switch
which makes and breaks the circuit to the pin
carriage motor 136, as shown in Fig. 26. The
motor 136 then lowers the pin carriage to a posi-
tion adjacent the floor or alley.
. The master switch 160 has the two mercury
switches 16¢ and {63 which are made when the
master switch is turned clockwise from the posi-
tion shown in Fig. 25, and a third mercury switch
164 which is broken upon such turning, and vice
versa. . ’
Pivotally mounted slightly above the upper
position of the pin carriage 107, is a two-pole
reversing limit switch arm 165, as shown in Fig.
17. ‘This switch has the mercury switches 166
- and 16T mounted on it so as to reverse kipon
. opposite motion of the switch. As the pin car-
riage is lowered the stop member 168 on one of
the shafts 126 comes in contact with the switch
arm 165 and moves it from the position shown in
full lines to the position shown in dotted lines
in Fig. 17. This action reverses the mercury
switch ‘166, thereby reversing the current to the
pin carriage motor 136 and causing it to reverse
its direction of rotation so as to raise the car-
riage to its up:position. .

" of the switch arm 120,

~cuit to the two coacting single pole' magnetic

contactors 159 which make and break the cir-
cult to the solenoids 11T of the pin, carriage,
thereby raising the wedge members 119 and dis-

- charging the pins in the pin basket upon the ap-

bropriate pin spots of the alley in the manner B
shown in Fig. 7. As before stated, the solenoids
HT are returned to the position shown in Fig.
6 by release of the pins and consequent, reversal

As the pin carriage travels back to its upward
position the stop member 169 mounted on the
cable 130 adjacent the counterweight (13 en- -

gages the right-hand side of the switch arm 168

" and moves it from the position shown in dotted
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., adjacent the bowler,

lines to the position shown in full lines in Fig, 17. .
This reversal in position reverses the mercury
switches 186 and 167, thereby breaking the circuit
to the pin carriage motor to stop the pin carriage
in upraised position and returning the switch 167
to its position for the next cycle of operation.
Thus, the pin setting cycle is complete and the
carriage again is ready for the receipt of addi--
tional pins, as determined by the switch arm f20
of the empty individual pin holders of carriage
101. h
. In case the bowler desires to set only a limited
number of pins on the alley instead. of the full

number, the ‘desired switch units 170 for the -

individual pins are operated and’ the master
switch 180 thereafter is rotated in a counter-
clockwise direction rather than clockwise. The
switch units {10 are mounted aon a control board
along with the” master
switch 160, and each unit has the mearcury
switches 471, 172 and 113. = . <
The switches (18 are shown in a normal or
neutral position. The mercury units 111 are

- normally in closed position and the switches are
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connected to one side of the cireuit to the sole-
noids 1T which control the tripping operation
for releasing pins upon the alley. In Fig. 25 the
switches 170 are set for a ten pin set up. In con-
ditioning the units 170 for setting an individu-
al pin, the selected pin switch 110 is moved in a
clockwise direction. This clockwise motion
breaks or opens the switch 111 so that the cir-

“cuit through this switch cannot be used for ac~

tuating the solenoids {11. The clockwise motion
of the switch 170 causes the unit (13 to be closed

-and this unit completes the circuit to the indi-

vidual solenoid. 117 of the pin which it is desired
to set. ) . .

The switch unit t171 also is closed upon rota-
tion of the member 170 clockwise and this switch

172 closes one side of the cireuit to a lockout

solenoid 174. This solenoid when so actuated

- prevents the master switch 160 from being ro-
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", When the individual pin switch

75

. which the master switch effects

tated in a clockwise direction and permits only
rotation in the counterclockwise direction in
the setting of the

Individual selected pins, the buttons 110 . for

"which have been pressed for individual set-up.

The master switch 160 then is rotated in a
Lcounterclockwise direction after the individual
pin buttons 170 have been pressed and the pin set
carriage is lowered. Upon reaching its lower

limit of travel the individual release solenoids

17 are actuated and only the individual selected
pins will be discharged. -

; i 170 is 6perated
in a clockwise manner the switch unit 172 also
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closes one side of the circuit to a return to neu-
tral trip solenoid 175. This solenoid returns the
individually pushed buttons 170 to their normal
position after completion of the individual pin-
selting cycle of operation. ,

The other side of the- circuit to the trip sole-
noid 115 is made through the switch 116. The
switch 176 has two mercury switch units {17 and
118, the former of which makes and breaks the
circuit to the return to neutral solenoid 1175.

The mercury switch units 172 on the individual
pin buttons §70 also make one side of the circuit
to the return to neutral solenoid 175. Thus, when
the pin basket gets to its lowered position and
the switch 176 has been tripped, the circuit to
both sides of the return to neutral solenoid 175
is made and the individual switches 170 imme-

diately are returned to their normal position as,

shown in Fig. 25. The switch 176 is returned
to the normal position shown in Fig.'25 by grav-
ity  as soon as the pressure of the lug 163 is re-
moved by the raising of the carriage.

By returning the individual pin buttons 170 to
their neutral position the solenoid 175 thereby
causes the solenoid 174 to be returned to its nor-
mal position, to release the lockout on the mas-
ter switch, it being understood that reversal of
the switches 170 to the normal position breaks
the circuit to the solenoid 174 through the mer-
cury switch 172. ) -

The switch 176 is mounted adjacent the down-
ward path of travel of the lug 168. This switch
normally is held in one position by gravity and is
reversed by contact with the lug 168 in the man-
ner shown in dotted lines in Fig. 17 when the pin
basket is in down position. This switch is a two-
pole safety interlocking limit switch and has a
mercury switch 177 which makes and breaks one
side of the circuit to all of the pin basket trip
solenoids 117 to return the solenoids to the posi-
tion shown in Fig. 17, regardless of the number
of pins which have been released from the basket
or carriage. The action of this switch is the
same regardless of whether cne or all the pins
have been set. ’

Thus, to set all of the pins, all that is necessary
to do is to rotate the master switch 160 in a clock-
wise direction, and to set any number of indi-
vidual pins, all that is necessary to do is to ro-
tate the master switch 160 in a counterclockwise
direction after having pressed the desired number
of the buttons {70. .

After a ball has been bowled and one or mor
pins remain on the alley, the pin sweep mecha-
nism may be actuated by operation of the switch
180 on the control board. This switch has two
mercury switch units 184 and 182. The switch
unit 181 makes and breaks the circuit to the
mercury switch unit 184 of two-pole reversing
limit switch 183 which is mounted adjacent the
- alley sweep arm i47, as shown in Fig. 3. The
switch 188 makes and breaks one side of the con-
trol circuit to the three-pole reversing magnetic
contactor or switch 186, and the latter makes
and breaks the operating circuit to the alley
sweep motors I50. The arms 146 of the alley
- sweep.then are moved through the operating cycle
described heretofore. The rotation of the arms
141 to their final position as shown in dotted
lines in Pig. 3 causes the switch 183 to be re-
versed when the arm reaches its vertical position
at the completion of the sweeping operation.
This reversal breaks switch {84 and makes switch
185. The switch 185 makes the circuit to the op-
posite or reverse side of the magnetic contactor

[
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.o
186, thereby reversing the motors 150 and causing -
the return of the arms (46 to their inoperative
horizontal position. When the sweep arms 146
are returned to their horizontal position the
‘switch 183 again is returned to its normal posi-
tion as shown in full lines in Fig. 3 to set the
circuit for another cycle of operation. :

The pin sweep switch 188 also has the mer-

‘cury switch unit 182 which normally is in closed

position to complete one side of a circuit to the
reversing contactor 162 of the pin set carriage
motor (36, When the pin sweep switch 180 is
actuated to initiate the pin-sweeping’operation
the mercury unit 182 is moved into open posi-
tion so as to break the circuit to the contactor
162 for the pin carriage motor, thereby prevent-
ing the pin carriage motor from being operated
during the sweeping operation. Thus, interfer-
ference between the pin carriage and the sweep
arm is made impossible,.

Mounted adjacent the horizontal position of the
arms 46 is a two-pole safety interlocking limit
switch 188 which is provided with the mercury
switch units 189 and 190. In ifs upper position
the arm {46 maintains the switch (88 in the posi-
tion shown in Fig. 3. As the arms (46 rotate
downwardly during the sweeping operation the
switch 188 reverses by gravity about its pivot por-
tion 181, the limit of movement by gravity being
set by the stop member 192 engaging a fixed stop
member .193. The downward movement of the
pin sweep arms {46 as initiated by the bowler in
turning the switch 80 on the control board causes
a reversal of the switch 188 so that the mercury
unit 189 closes to complete the circuit to the pin
sweep motors, thereby allowing the bowler to re-
move his hand from the push button switch 180.
That is, the switch unit 188 takes the place of
the switch 180 during the remainder of the oper-
aftion of the pin sweep mechanism.

The switch unit 190 normally is closed when
the pin sweep arms are in horizontal position and
maintains the circuit between the switch 182 and
the pin set carriage motor contactor 162, As the

5 arm 146 lowers, this switch 190 reverses to break

the circuit to the pin set carriage motor contac~
tor, thereby preventing operation of the pin set
carriage during the operation of the alley sweep
mechanism. This prevents any possibility of the
pin set carriage-being lowered into interference
with the alley sweep member. Thus the unit 190
has the same function as the switch unit 182. ’
Mounted adjacent the position of upper travel
of the lug 168 on the shaft (26 is a four-pole
safety interlocking limit switch 195 which has the
normal position shown in dotted lines in Fig, 17
and which is provided with mercury switch units
196, 197, 198 and (99. In this normal lowered
position the switch is supported by the stop mem-
ber 200, and as the lug 168 is raised to its upper

. position by the raising of the carriage, the switch
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195 then assumes the position shown in full lines
in Fig, 17. The movement between these limits
ig\;erses the mercury switches 196, 197, -{98 and

The switch unit {96 makes and breaks one side
of the circuit to the ten pin signal lights 201
which are mounted in such position as to be ob-
servable by the bowler. These signal lights are
positioned in positions corresponding to the pin
spots on the allcy and are suitably identified so
that the bowler can obiserve which pins remain
standing on the alley after the bowling operation.

The mercury switch 197 makes and breaks one
side of the circuit through the unit switches 123
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to all of the pin trip solenoids {03. When the
carriage is in upraised position the switch 197 is
closed and the circuit to the pin trip solenoids is
completed. Reversal of the switch 197 by lower-
ing of the pin carriage breaks the circuits to the
pin trip solenoids so as to prevent the tripping of
any pin from the conveyor chain while the car-
riage is in its operation.

The mercury switch {98 normally closes one
side of the circuit through mercury switch 184 to
the alley sweep motors and breaks the circuit up-
on lowering of the pin carriage so that it is not
possible to onerate the pin sweep motors during
the operation of the pin set carriage.

The mercury switch 189 makes and breaks the
side of the circuit to all pin trip solenoids 103 op-
posite the side of the circuit in which the units
187 are interposed. When the carriage is in up
position the circuit to this side of the solenoids is
made, thereby permitting pins to be tripped, but
as the carriage is lowered and the switch (95 re-
verses the mercury switch 199 the circuit to the
pin trip solenoids 183 is broken, thereby prevent-
ing operation of the pin trip solenoids if the pin
set carriage is in motion or is not in its fully up
position ready to receive pins.

The particular function of this switch 1998 is to
prevent any possibility of pins being released
from the pin hoist conveyor during the time of
travel upward or until pin set carriage is in the
fully up position. This is desirable, since when
pins are released from the pin baskets to the al-
ley at the limit of down travel the individual
solenoid trip switches mounted in the pin baskets
ave restored to on or receiving position. There-
fore, if this switch were not interposed it would
be possible to release pins from the pin hoist dur-
ing that time of travel.

Operation of the pin hoeist, pit conveyor and
ball hoist motors is initiated by pressing the tog-
gle switch 285, this switch closing the circuit to
the two-pole magnetic contactor 206 which con-

- trols the operation of the pin hoist motor 207.

Positioned immediately below each of the ten
pin spots on the alley is a photoelectric cell indi-
cated at 208. These cells each generates a cur-
rent for operation of the corresponding ten single
pole double throw magnetically operated relays
209. It will be understood that a suitable trans-
parent covering will be used for the photoelectric
cells 208, as indicated at 210 in Fig. 24. So long
as a pin is on one of the spots 208 the photoelec-
tric cell will be inactive and the circuit to the
corresponding relay 209 will be broken. When
the circuit to the relays 289 is broken, the circuit
from the relays 209 to the corresponding signal
lighws 201 will be made, thereby causing these
lights to show the presence of a pin on the spot.
A suitable toggle switch 241 may be used to con-
trol the lighting circuit.

It will be noted that the circuit from the re-
lays 209 leads to the contactor 159. 'This circuit
is in series from each of the relays 209, and when
any one of the relays 209 is in inactive position

by reason of a pin being on the corresponding pin.

spot, the circuit to the coacting contactor 159 is
broken, and the pin set carriage cannot be op-
erated.

It will be recognized that the above structure
has many operative and safety features which
make it possible to encounter interference be-
tween the various operating elements.

The bowler must maintain the master switch in
contact during the down movement of the pin
carriage, which eliminates the possibility of the
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bowler throwing a ball during the function of
setting pins on the alley.

The pin set carriage cannot be operated if the
pin sweep unit is in operation or if it is not in
fully retracted position. The pin set carriage
cannot be operated if one or more pins remain
on the alley, or if all of the pin baskes of the pin
set carriage are not loaded. This prevents the
possibility of mechanical damage to either the
pin sweep unit or to the pin set carriage, and
also compels the bowler to operate the apparatus
properly.

The pin sweep unit cannot operate if the pin
set carriage is in operation or is not in fully up
position.

The pin conveyor belts will not operate if the
pin storage bin is not fully loaded. This prevents
an excess number of pins passing through the pin
tumbler unit until the pin hoist conveyor has
caught up or is ready to receive pins. By provid-
ing each of the operating units with safety inter-
lock features, correct operation of the time mech-
anism by the bowler is assured and injury or
damage to the mechanical unit or to the electri-
cal system is prevented.

Additionally, the bowler is enabled to exercise
wise discretion as to what the set-up mechanism
is to do. Further, he is accurately advised at all
times as to the condition of the alley with respect
to the number and position of pins on the alley.

The mechanism has been described for the pur-
pose of explaining the invention and it will be
seen that many departures from the particular
structure shown are possible within the scope of
the invention as defined in the appended claims.

T claim:

1. A bowling alley operating mechanism, com-
prising a pin conveyor; a pin-aligning member,
means for receiving pins from said aligning
member, a pin hoist including a pin-gripping de-
vice operative to convey pins from said receiving
member to a position above the bowling alley,
and means for stopping said pin conveyor when
a predetermined number of pins are in said re-
ceiving member.

9. A bowling alley operating mechanlsm com-
prising a pin conveyor, a pin-aligning member,
a pin bin for receiving pins from said aligning
member, a plurality of switches adjacent said
pin bin in position to be tripped by pins mov-
ing info said bin, and means actuated by said
switches for actuating said conveyor when less
than a predetermined number of pins are in said
bin and for stopping said conveyor when said
predetermined number of pins are in said con-
veyor.

3. A bowling alley operating mechanism, com-
prising a pit conveyor, a pin-aligning member,
means for receiving' pins from said .aligning
member, a pin hoist operative to convey pins
to a position above the bowling alley, a pin-
setting basket, means including pin trip sole-
noids for loading pins from said conveyor in
said basket, an alley sweep mechanism, means
including a switch unit associated with said pin-
setting basket and controlled by actuation of
said alley sweep mechanism for preventing op-
eration of said pin-setting basket dquring the
operation of said sweep mechanism, means in-
cluding a ‘switch unit associated with said
sweep mechanism and controlled by actua-
tion of said basket for preventing operation of
saild sweep mechanism during operation of said
pin-setting basket, and means including a switch
unit associated with said pin trip solenoids con-
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trolled by the actuation of the pin-setting basket

for preventing operation of said loading means »

during operation of said basket.

4. A bowling alley operating mechanism, com-
prising a pin conveyor operative to carry pins
to a position above the howling alley, photo-
electric cells positioned beneath the ten pin spots
of the alley, a pin-setting basket adapted to
move downwardly into pin-setting relation with
respect to said spot, and means including relays
in series with a motor control contactor and
associated with said cells and controlled there-
by actuated by said cells for preventing opera-
tion of sald basket when one or more pins are on
said spots. k

5. A bowling alley operating mechanism, com-
prising a pit conveyor, means including a pin-
gripping device for hoisting pins from adjacent
sald conveyor along a longitudinal line above
the alley, a pin-setting basket beneath said line,
chutes extending from said line to each of ten
pin-receiving pockets in said basket, switches
on the pin-receiving pockets of said basket and
trip solenoids adjacent the upper portions of
said chutes for tripping a pin from said gripping
device when the switch on the pin basket shows
the absence of a pin in any of said pockets.

6. A bowling alley operating mechanism, com-
prising a pit conveyor, a continuously operating
.pin hoist for conveying pins from adjacent the
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rear of the bowling alley to a position above said

bowling alley, a pin-setting basket beneath said
conveyor, means for moving said basket up-
wardly into pin-receiving position and down-
wardly into pin-setting position, pin-receiving
pockets on said basket, chutes extending from
adjacent each of said pockets to positions to
receive pins from said conveyor, trip solenoids
adapted to trip a pin from said conveyor when
the corresponding pin-receiving pockets of said
basket are empty, switches on said pockets for
actuating said solenoids when a pin is not in
the corresponding pocket, a master switch and
circuit therefor for initiating the operation of
said pin-receiving basket to set all of said pins,
a requisite number of individual pin-setting
switches operative to set selected pins from said
basket, additional switch means for operation
of said basket in connection with said individ-
ual switch means, means for preveniing opera-
tion of said individual switch means during the
operation of said master switch, means for pre-
venting the operation of said master switch
during the operation of said individual switch
means, means including switches carried by said
pockets on said basket for preventing the oper-
ation of said basket when less than a full num-
ber of pins are positioned therein, and means
for preventing the operation of pin-tripping
solenoids during the operation of said pin basket.

7. A bowling alley operating mechanism, com-
prising a pit conveyor, a pin hoist for convey-
ing pins from adjacent the alley to a position
above said alley, a pin-setting basket positioned
below said conveyor and having individual pin-
receiving pockets, chutes for conveying pins from
said conveyor to said pockets, an alley-sweeping
mechanism, and operative electrical circuits for
driving said mechanism, said circuits including
switches for selectively setting the desired in-
dividual pins upon the alley, a switch for set-
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ting all of the pins on the alley, switches for
loading the basket with a full quota of pins,
means for preventing operation of said basket
when one or more pins are on the alley, means
including a switch unit associated with the sweep
mechanism and controlled by actuation of sald
basket for preventing operation of the alley
sweep mechanism during operation of the pin-
setting mechanism, means including a switch
unit associated with said pin-setting basket
and controlled by actuation of said alley sweep
mechanism for preventing operation of the pin-
setting mechanism during operation of the alley
sweep mechanism, a means for preventing load-
ing of said basket with pins during the operation
of said basket.

8. A bowling alley operating mechanism, com-~
prising & pit conveyor, a pin-setting mechanism
movable upwardly into pin-receiving position
and downwardly into pin-setting position adja-
cent the bowling alley, a pin sweep mechanism
adjacent said pin-setting mechanism, said pin
sweep mechanism including side arms joined by
a transverse sweeping arm and means for mov-
ing said arms through a sweeping operation in
which the arms are lowered to a position in
which said transverse arm is adjacent the alley
and then moved backwardly adjacent the rear
of the alley, and a plurality of switches consist-
ing of a two-pole reversing limit switch mount-
ed adjacent said sweep arm operated by the
movement of said sweep arms for stopping the
motion of said arms in their backward position,
returning said arms to.their initial inoperative
position, and a second switch unit mounted ad-
jacent said arm for maintaining the operation of
said arm and preventing the operation of said
basket during the operation of the sweep mecha-
hism. : '

9. A bowling alley operating mechanism, com-~
prising a pit conveyor, a pin-setting basket po-
sitioned above the alley and movable into an
upper pin-receiving position and downwardly
into a  pin-setting position, individual pin
pockets on said basket, said pockets including
pivoted side portions adapted to support a pin
when in retracted position and to release a pin
when in outwardly expanded position, solenoids
for maintaining said pockets in retracted posi-
tion when said basket is not in pin-setting posi-
tion and for releasing said pins when said basket
is in its downward pin-setting position, switches
on said pockets carried by said basket operative
to indicate the presence or absence of a pin in
said pockets, and means actuated by said
switches for loading said pockets with pins when
said pockets are empty and said basket is jn its
upward position.

10. A bowling alley -operating mechanism,
comprising a pin conveyor for carrying pins to a
position above the bowling alley, a pin-setting
basket having pin-embracing and releasing
means, pin trip solenoids for loading pins from
said conveyor to said basket, means including a
switch unit associated with said pin trip sole-
noids controlled by the actuation of the pin-em-
bracing and releasing means of said pin-setting
basket, and means for preventing operation of
said loading means during operation of said
basket.

JOHN E. FLANAGAN.
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) CERTIFICATE OF CORRECTION.
patent No. 2,319,925. May 25, 1943,

JOHN E. FLANAGAN.

It is hereby certified that error sppears 1n the printed gpecification
of the ebove numbered patent requiring correction as follows: Page 5, first
column, line 53, for "dished™ read --disked--; 1ine 63, after theword “tbp"
strike out--of-~-; page 9, second columm, line L6, for the numeral *9o" read
--2--3 and that the said Letters Patent should beread with this correction
therein that the same mey conform to the record of the case in the Patent
office. -

‘ Signed and sealed this Sth dey of October, A. D. 1943,

Henry Van Arsdale,
(Seal) Acting Commissioner of Patents.
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